
Time Allowed : 3 Hours Maximum Marks : 80

General Instructions:
(i) This question paper contains 38 questions. All questions are compulsory.
(ii) Question paper is divided into Five Sections - Sections A, B, C, D and E.
(iii) In Section A - Question Number 1 to 18 are Multiple Choise Questions (MCQ) type and Question Number 19 & 20 are

Assertion-Reason based questions of 1 mark each.
(iv) In Section B - Question Number 21 to 25 are Very Short Answer (VSA) type questions of 2 marks each.
(v) In Section C - Question Number 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.
(vi) In Section D - Question Number 32 to 35 are Long Answer (LA) type questions carrying 5 marks each.
(vii) In Section E - Question Number 36 to 38 are case study based questions carrying 4 marks each where 2 VSA type

questions are of 1 mark each and 1 SA type question is of 2 marks. Internal choice is provided in 2 marks question in
each case study.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section - B, 3 questions in
Section - C, 2 questions in Section - D and 2 questions in Section - E.

(ix) Use of calculators is NOT allowed.

SECTION - A

Select the correct option out of the four given options:

1. If A is a 3 × 4 matrix and B is a matrix such that A'B and  AB'
are both defined, then the order of the matrix B is:

(a) 3 × 4 (b) 3 × 3 (c) 4 × 4 (d) 4 × 3

2. If the area of a triangle with vertices (2, – 6), (5, 4) and (k, 4)
is 35 sq. units, then k is:

(a) 12 (b) –2 (c) –12, –2 (d) 12, –2

3. If f(x) = 2|x| + 3|sinx| + 6, then the right hand derivative of
f(x) at x = 0 is:

(a) 6 (b) 5 (c) 3 (d) 2

4. If 
2 41

x y
2 5 9

é ù é ùé ù
+ =ê ú ê ú ê ú

ë û ë û ë û
, then :

(a) x = 1, y = 2 (b) x = 2, y = 1

(c) x = 1, y = –1 (d) x = 3, y = 2

5. If a matrix A = [1 2 3], then the matrix AA' (where A' is the
transpose of A) is:

(a) 14 (b)

1 0 0

0 2 0

0 0 3

é ù
ê ú
ê ú
ê úë û

(c)

1 2 3

2 3 1

3 1 2

é ù
ê ú
ê ú
ê úë û

(d) [14]

6. The product 
a b a b

b a b a

-é ù é ù
ê ú ê ú-ë û ë û

 is equal to:

(a)

2 2

2 2

a b 0

0 a b

é ù+
ê ú+ë û

(b)

2

2

(a b) 0

(a b) 0

é ù+
ê ú+ë û

(c)

2 2

2 2

a b 0

a b 0

é ù+
ê ú+ë û

(d)
a 0

0 b

é ù
úê

ë û

7. Distance of the point (p, q, r) from y-axis is :

(a) q (b) |q| (d)(c) |q| + |r| 2r+

8. The solution set of the inequation 3x + 5y < 7 is:

(a) whole xy-plane except the points lying on the line
3x + 5y = 7.

(b) whole xy-plane along with the points lying on the line
3x + 5y = 7.

(c) open half plane containing the origin except the points
of line 3x + 5y = 7.

(d) open half plane not containing the origin.
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9. If 
a

2

0

3x dx 8=ò , then the value of 'a' is:

(a) 2 (b) 4 (c) 8 (d) 10

10. The sine of the angle between the vectors

ˆ ˆ ˆ ˆ ˆ ˆa 3i j 2k and b i j 2k= + + = + +
rr

 is:

(a)
5

21
(b)

5

21
(c)

3

21
(d)

4

21

11. The order and degree (if defined) of the differential

equation, 

2 32

2

d y dy dy
x sin

dx dxdx

æ ö æ ö æ ö+ =ç ÷ ç ÷ ç ÷
è ø è øè ø

 respectively are:

(a) 2, 2 (b) 1, 3

(c) 2, 3 (d) 2, degree not defined

12. 5 log xe dxò  is equal to:

(a)
5x

C
5

+ (b)
6x

C
6

+

(c) 5x4 + C (d) 6x5 + C

13. A unit vector along the vetor ˆ ˆ4i 3k-  is:

(a)
1 ˆ ˆ(4i 3k)
7

- (b)
1 ˆ ˆ(4i 3k)
5

-

(c)
1 ˆ ˆ(4i 3k)
7

- (d)
1 ˆ ˆ(4i 3k)
5

-

14. Which of the following points satisfies both the
inequations 2x + y £  10 and x + 2y ³  8 ?

(a) (–2, 4) (b) (3, 2) (c) (–5, 6) (d) (4, 2)

15. If y = sin2 (x3), then 
dy

dx
 is equal to:

(a) 2 sin x3 cos x3 (b) 3x3 sin x3 cos x3

(c) 6x2 sin x3 cos x3 (d) 2x2 sin2 (x3)

16. The point (x, y, 0) on the xy-plane divides the line segment
joining the points (1, 2, 3) and (3, 2, 1) in the ratio:

(a) 1 : 2 internally (b) 2 : 1 internally

(c) 3 : 1 internally (d) 3 : 1 externally

17. The events E and F independent. If P(E) = 0.3 and

P(E F) 0.5=U , then P(E/F) – P(F/E):

(a)
1

7
(b)

2

7
(c)

3

35
(d)

1

70

18. The integrating factor for solving the differential equation

2dy
x y 2x

dx
- =  is:

(a) e–y (b) e–x (c) x (d)
1

x

Questions number 19 and 20 are Assertion and Reason
based questions carrying 1 mark each. Two statements
are given, one labelled Assertion (A) and the other labelled
Reason (R). Select the correct answer from the codes (a),
(b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Rea-
son (R) is the correct explanation of Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Rea-
son (R) is not the correct explanation of Assertion (A)

(c) Assertion (A) is true and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

19. Assertion (A): The lines 
1 1 2 2r a b and r a b= + l = + m
uur uur uur uurr r

are perpendicular, when 
1 2b .b 0=
uur uur

.

Reason (R): The angle q between the lines 1 1r a b= + l
uur uurr

and 2 2r a b= + m
uur uurr

is given by 1 2

1 2

b . b
cos

| b || b |
q =

uur uur

uur uur .

20. Assertion (A): All trigonometric functions have their
inverses over their respective domains.

Reason (R): The inverse of tan–1x exists for some x RÎ .

SECTION - B

This section comprises of Very Short Answer (VSA) type
questions of 2 marks each.

21. If xy = x ye - ,then show that 
dy y(x 1)

dx x(y 1)

-
=

+

22. (a)  Find the domain of y = 1 2sin (x 4)- - .

OR
(b) Evaluate:

1 7
cos cos

3

p- é ùæ ö-ç ÷ê úè øë û

23. If the projection of the vector ˆ ˆ ˆi j k+ + on the vector

ˆ ˆ ˆpi j 2k+ - is 
1

3
, then find the value(s) of p.

24. Find the point on the curve 2y 8x=  for which the abscissa

and ordinate change at the same rate.

25. (a) Find the vector equation of the line passing through
the point (2, 1, 3) and perpendicular to both the lines.

x 1 y 2 z 3 x y z
;

1 2 3 3 2 5

- - -
= = = =

-
.

OR

(b) The equations of a line are 5x -3 = 15y + 7 = 3 - 10z.
Write the direction cosines of the line and find the
coordinates of a point through which it passes.
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SECTION - C

The section comprises of Short Answer (SA) type questions of
3 marks each.

26. Find  ( ) ( )2

2
dx

1 x 1 x- +ò .

27. (a) Evaluate  
( )1/331

4
1/3

x x
dx

x

-
ò .

OR

(b) Evaluate: ( ) ( ){ }
3

1

x 1 x 2 dx- + -ò
28. Solve the following linear programming problem

graphically:

Maximise z = 5x  + 3y

subject to the constraints

3x  + 5y £  15,

5x + 2y £  10,

x, y ³  0.

29. From a lot of 30 bulbs which include 6 defective bulbs, a
sample of 2 bulbs is drawn at random one by one with
replacement. Find the probability distribution of the number
of defective bulbs and hence find the mean number of
defective bulbs.

30. (a) Find the particular solution of the differential equation

dy x y
, y(1) 0

dx x

+
= =

OR

(b) Find the general solution of the differntial equation

x x 2e tan ydx (1 e )sec y dy 0+ - =

31. (a) Evaluate: 
/ 2

2x

/ 4

1 sin 2x
e dx

1 cos 2x

p

p

-æ ö
ç ÷-è øò

OR

(b) Evaluate
2 2

x
2

x
dx

1 5- +ò

SECTION - D

This section comprises of Long Answer (LA) type questions of
5 marks each.

32. (a) Find the image of the point (2, – 1, 5) in the line

x 11 y 2 z 8

10 4 11

- + +
= =

- -

OR

(b)  Vertices  B  and  C  of  D ABC  lie  on  the  line

x 2 y 1 z

2 1 4

+ -
= = . Find the area of D ABC given that

point A has coordinates (1, – 1, 2) and the line segment
BC  has length of 5 units.

33. Find the inverse of the matrix A = 

1 1 2

0 2 3

3 2 4

-é ù
ê ú-ê ú
ê ú-ë û

. Using the

inverse, 1A- , solve the sysyem of linear equations

x-y + 2z -1; 2y -3z =1; 3x -2y +4z =3

34. Using integration, find the area of the region bounded by

the parabola  2y 4ax= and its latus rectum.

35. (a) If N denotes the set of all natural numbers and R is the
relation on N ´ N defined by (a,b,) R (c,d), if ad(b+c) =
bc(a + d). Show that R is an equivalence relation.

OR

(b) Let f : R – 
4

3
ì ü- ®í ý
î þ

R be a function defined as

f(x) = 
4x

3x 4+ .  Show that f is one -one function. Also,

check whether f is an onto function or not.

SECTION - E

This section comprises of 3 Case Study/Passage-Bassed
questions of 4 marks each with two sub-parts. First two case
study questions have three sub-parts (I), (II), (III) of marks 1, 1, 2
respectively. The third case study question has two sub – parts
(I) and (II) of marks 2 each.

Case Study-I
36. A building contractor undertakes a job to construct 4 flats

on a plot along with parking area. Due to strike the
probability of many construction workers not being present
for the job is 0.65. The probability that many are not present
and still the work gets completed on time is 0.35. The
probability that work will be completed on time when all
workers are present is 0.80.

Let: 1E : represent the events when many workers were

not present for the job;

2E : represent the events when all workers were present;

and
E : represent completing the condtruction work on time.
Based on the above information, answer the following
questions:
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(i) What is the probability that all the workers are present
for the job ?

(ii) What is the probability that construction will be

completed on time?

(iii) (a) What is the probability  that many workers are not
present given that the costruction work is com-
pleted on time ?

OR
(IV) (b) What is the probability that all workers were

present given that the construction job was com-
pleted on time?

Case Study - II
37. Let f(x) be a real valued function. Then its

• Left Hand Derivative  (L.H.D.) :

Lf ' (a) = 
h 0

f (a h) f (a)
lim

h®

- -
-

• Right Hand Derivative (R.H.D) :

 Rf' (a) = 
h 0

f (a b) f (a)
lim

h®

+ -

Also, a function f(x) is said to be differentiable at x = a if its
L.H.D. and R.H.D. at x = a exist and both are equal.

For the function f(x) = 
2

x 3 , x 1

x 3x 13
, x 1

4 2 4

ì - ³
ï
í

- + <ï
î

answer the following questions:

(i) What is R.H.D. of f(x) at x = 1
(ii) What is L.H.D. of f(x) at x = 1
(iii) (a) Check if the function f(x) is differentiable at x =1

OR
(iii) (b) Find the f '(2) and f'(-1)

Case Study-III

38. Sooraj's father wants to construct a rectangular garden
using a brick wall on one side of the garden and wire fencing
for the other three sides as shown in the figure. He has
200 meters of fencing wire.

Based on the above information, answer the following
questions;
(i) Let 'x' meters denote the length of the side of the garden

perpendicular to the brick wall and 'y' metres denote
the length of the side parallel to the brick wall.
Determine the relation representing the total length of
fencing wire and also write A(x) the area of the garden.

(ii) Determine the maximum value of A(x)
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KENDRIYA VIDYALAYA SANGATHAN AGRA REGION 
FIRST PRE BOARD EXAMINATION 2024-25 

CLASS XII                          TIME: 03 HOURS 
SUBJECT: MATHEMATICS                                                                  MAX. MARKS: 80 

___________________________________________________________________________ 
General Instructions: 
___________________________________________________________________________ 
Read the following instructions very carefully and strictly follow them: 
(i) This Question paper contains 38 questions. All questions are compulsory. 

(ii) This Question paper is divided into five Sections - A, B, C, D and E. 

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
Questions no. 19 and 20 are Assertion-Reason based questions of 1 mark each. 

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, 
carrying 2 marks each. 

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 
marks each. 

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 
marks each. 

(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks 
each. 

(viii) There is no overall choice. However, an internal choice has been provided in 2 
questions in Section B, 3 questions in Section C, 2 questions in Section D and one subpart 
each in 2 questions of Section E. 

(ix) Use of calculators is not allowed. 

 SECTION –A 
[This section comprises of Multiple Choice Questions (MCQ) 1 mark of each] 

 

 

Q1 
If f(x)=ቊ

௫యି௔య

௫ି௔
𝑏      , 𝑥 ൌ 𝑏

 ,x് 𝑎 is continuous at x =a,then b is equal to   

(a)𝑎ଶ   (b)  2𝑎ଶ            (c) 3𝑎ଶ           (d) 4 𝑎ଶ 

 

1 

 Q2 If y = Ae5x + Be-5x , then d2y/dx2 = 

(a)25y                     (b)5y                           (c)-25y                    (d)15y 

 

1 

Q3 The lines 
௫ିଶ

ଵ
=

௬ିଷ

ଵ
=

ସି௭

௞
 and 

௫ିଵ

௞
=

௬ିସ

ଶ
=

௭ିହ

ିଶ
 are mutually perpendicular if the 

value of k is : 

 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



 

Page 2 of 7 

(a) 
ିଶ

ଷ
 (b)

ଶ

ଷ
  (c)  െ2(d)    2   

1 

Q4 If A is a square matrix of order 3 and |𝐴|=6, then the value of |𝐴𝑑𝑗 𝐴|is : 

(a) 6          (b)      36     (c)      27    (d)   216 

 

1 

Q5 
If A =൥

0 𝑎 5
െ2 𝑏 െ1
𝑐 1 0

൩is a skew symmetric matrix, then a+b+c= 

(a)3          (b) 0         (c) -3             (d) None of these  

 

1 

Q6 The lines 𝑟 ൌ 0𝑖ˆ ൅ 0𝑗ˆ ൅ 0𝑘ˆ ൅ 𝜆ሺ𝑖ˆ ൅ 2𝑗ˆ ൅ 3𝑘ˆሻ and 

𝑟 ൌ 𝑖ˆ ൅ 2𝑗ˆ ൅ 3𝑘ˆ ൅ 𝜇ሺെ2𝑖ˆ െ 4𝑗ˆ െ 6𝑘ˆሻ; (where 𝜆 & 𝜇 are scalars) are: 

(a) intersecting    (b) parallel  (c)  skew       (d) coincident 

 

1 

Q7 The value of ‘n’ , such that xnௗ௬

ௗ௫
 = y2(log y – log x +1 );(where x,y are positive 

real numbers) is homogeneous: 

(a)0                               (b) 1                          (c)2                          (d) 3 

 

1 

Q8 If A and B are two events such that P(A/B)=2P(B/A) and P(A) + P(B) = 2/3 , 
then P(B)= 

(a)2/9                             (b)7/9                         (c)4/9                    (d)5/9 

 

1 

Q9 If A=ቂ 𝑥 1
െ1 െ𝑥

ቃ, such that 𝐴ଶ =O,then x = 

(a) 0           (b)    +_ 1       (c)   1     (d) -1 

 

1 

Q10 If 𝑎⃗is a unit vector and ( 𝑥 െ 𝑎⃗ )∙( 𝑥⃗ ൅ 𝑎⃗ ) = 15 then |𝑥⃗|  is           

(a) േ4     (b) 4        (c) - 4       (d) േ√7 

 

1 

Q11 A linear programming Problem is as follows: 
Minimise  Z=2x+y 
                Subject to constraints 
                x൒3,x൑9,y൒0 
                x-y൒0,x+y൑14 
      The feasible region has : 
(a)5 corner points including (0,0) and (9,5) 
(b)5 corner points including (7,7) and (3,3) 
(c)5 corner points including (14,0) and (9,0) 
(d)5 corner points including (3,6) and (9,5) 

 

 

 

 

1 
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Q12 The sum of the order and degree of differential equation 
ௗ

ௗ௫
ሾ(ௗ௬

ௗ௫
)3]=0 is: 

(a)2                                (b)3                               (c)5                         (d)0 

 

1 

Q13 The value of  λ for which the vectors 3𝚤̂ - 6𝚥̂ + 𝑘෠ and  2𝚤̂ - 4𝚥̂ +  λ𝑘෠ are parallel 
is: 

(a)2/3                                (b)3/2                       (c)5/2                       (d)2/5 

 

1 

Q14 If  A is a given square matrix.  Then A+ A’ is a: 

(a)scalar matrix                       (b)  diagonal matrix                   (c)  symmetric 
matrix              (d) null matrix 

 

1 

Q15 If f(x) = ׬଴
௫

 𝑡𝑠𝑖𝑛𝑡 𝑑𝑡, then f ′(x) is: 

(a) cosx + sinx   (b) xsinx     (c) xcosx  (d) sinx + xcosx 

 

1 

Q16 If ห𝑎⃗ X𝑏ሬ⃗ ห = √3  and 𝑎⃗ . 𝑏ሬ⃗  = -3 , then angle between 𝑎⃗  and  𝑏ሬ⃗   is: 

(a)2𝜋/3   (b) 𝜋/6                        (c) 𝜋/3                   (d) 5𝜋/6 

 

1 

Q17 The area of a triangle with vertices (-3,0),(3,0) and (0,k) is9 square units. The 
value of  k is: 

 (a) 9          (b)3          (c) -9          (d) 6 

 

1 

Q18 The graph of the inequality 2x+3y൐6 is :

(a)Half plain that contains the origin. 

(b)Half plane that neither contains the origin nor the points of the line 

2x+3y=6. 

(c)Whole XOY‐ plane excluding the points on the line 2x+3y=6. 

(d)Entire XOY‐plane.  

 

 

 

 

1 

ASSERTION-REASON BASED QUESTIONS 

Directions: In the question no. (19) and (20) , a statement of Assertion(A) is 
followed by a statement of Reason(R). Choose the correct answer out of the 
following choices: 

(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 

(b) Both (A) and (R) are true and (R) is not the correct explanation of (A). 
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(c) (A) is true but (R) is false. 

(d) (A) is false but (R) is true. 

Q19 Assertion (A): f(x)=tanx-x always increases 

Reason (R): Any function y=f(x) is increasing if 
ௗ௬

ௗ௫
>0 

 

 

1 

Q20 ASSERTION (A): The function 𝑓: 𝑅 → 𝑅  defined by 
𝑓ሺ𝑥ሻ ൌ ሾ𝑥ሿ 𝑖𝑠 𝑛𝑒𝑖𝑡ℎ𝑒𝑟 𝑜𝑛𝑒 െ 𝑜𝑛𝑒 𝑛𝑜𝑟 𝑜𝑛𝑡𝑜.  

REASON (R ): The function 𝑓: 𝑅 → 𝑅 defined f(x) =|x| is onto. 

 

1 

SECTION –B 
[This section comprises of Very Short Answer (VSA)-type questions of 2 marks 

each] 

 

Q21 The cost (in rupees) of ‘x’ items is given by 

C(x)= 0.000014x3 + 0.005x2 + 5x + 1100 

Find the marginal cost of 200 items. 

OR 

Find the maximum and minimum values if any of the function given by 
f(x)=sin2x+5 . 

 

 

 

2 

Q22 The volume of a sphere is increasing at  the rate of 8 cm3/s. Find the rate at 

which its surface area is increasing when the radius of sphere is 12 cm. 

2 

Q23 Evaluate :׬
ଵ

௫ሺ௟௢௚௫ሻర

ଶ
ଵ  dx 2 

Q24 Show that the function f given by f(x) = x3 – 3x2 + 3x+107, x ∈ R is 
increasing on R. 

2 

Q25 Find the principal value of sinିଵ ቂcos ቀsinିଵ ଵ

ଶ
ቁቃ 

OR 

Find the domain of 𝑐𝑜𝑠ିଵ ሺ2𝑥 െ 3ሻ 

2 

SECTION –C 
[This section comprises of Short Answer (SA)-type questions of 3 marks each] 

 

Q26 Evaluate :׬ ௗ௫

ହିସ௫ିଶ௫మ 𝑑𝑥 3 
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OR 

Evaluate: ׬଴

ഏ
ర𝑙𝑜𝑔 ሺ1 ൅ 𝑡𝑎𝑛𝑥ሻ 𝑑𝑥 

Q27 If y = (𝑠𝑖𝑛ିଵ𝑥ሻ2   show that ( 1 – x2 )
ௗమ௬

ௗ௫మ – x 
ௗ௬

ௗ௫
 -2 = 0. 3 

Q28 Find :׬ ௫మ

ሺ௫మାସሻሺ௫మାଽሻ
  𝑑𝑥     3 

Q29 Two numbers are selected at random(without replacemet) from positive 
integers 2, 3, 4, 5, 6 and 7. Let X denote the larger of the two numbers 
obtained. Find the probability distribution of X. 

3 

Q30 Solve the differential equation: 

(Cos2x)
ௗ௬

ௗ௫
 + y = tanx ;ቀ0 ൑ 𝑥 ൏ గ

ଶ
ቁ 

OR 

Solve the differential equation: 

ሺ1 ൅ 𝑒ଶ௫ሻdy + (1+y2) 𝑒௫dx = 0 

 

 

3 

Q31 Solve the following Linear Programming Problem graphically: 

Minimize Z = 3x + 9y  

subject to the constraints:  

x + 3y ≤ 60, x + y ≥ 10, y - x൒ 0, x ≥ 0, y ≥ 0 

OR 

Solve the following Linear Programming Problem graphically: 

MaximizeZ = 400x +300y 

subject to the constraints:  

x + y ≤ 200 ,x  ≤ 40, x ≥ 20,  y ≥ 0 

 

 

 

3 

SECTION – D 
[This section comprises of Long Answer (LA)-type questions of 5 marks each] 

Q32 Find the area of the region bounded by the line 3x-y+2=0, the x axis and the 
ordinates x= -1 and x =1. 

5 

Q33 If A ={x∈Z : 0≤x≤15}. Show that R= {(a,b): a,b∈A ,|𝑎 െ 𝑏|is divisible by 5} 
is an equivalence relation. Find the set of all elements related to 1. 

OR 

5 
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Let N denote the set of all natural numbers and R be the relation on NൈN 

defined by (a,b)R(c,d) if ad(b+c)=bc(a+d). Show that R is an equivalence 

relation. 

Q34 Evaluate the product AB, where 

A = ൥
1 െ1 0
2 3 4
0 1 2

൩ and B ൌ ൥
2 2 െ4

െ4 2 െ4
2 െ1 5

൩ ,  

Hence solve the system of linear equations: 

x – y = 3   ,   2x + 3y + 4z =17  ,  y + 2z = 7 

 

 

5 

Q35 Show that the lines 
௫ାଵ

ଷ
=

 ௬ାଷ

ହ
=

௭ାହ

଻
and  

௫ିଶ

ଵ
=

௬ିସ

ଷ
=

௭ି଺

ହ
 intersect. Also find their 

point of intersection. 

OR 

Find the shortest distance between  the lines. 

௫ିଷ

ଵ
=

 ௬ିହ 

ିଶ
=

 ௭ି଻

ଵ
and

௫ାଵ

଻
=

௬ାଵ 

ି଺
=

௭ାଵ

ଵ
 

5 

SECTION – E 
[This section comprises of 3 case-study/passage based questions of 4 marks each with sub 

parts] 
Q36 

 

 

 

Read the following passage and answer the questions given below: 

Some students of class XIItends to stay up all night and therefore are not able 
to wake up on time in morning. Not only this but their dependence on tuitions 
further leads to absenteeism in school.Of the students in class XII,it is known 
that 30% of the students have 100% attendance.Previous year results report 
that 80% of all students who have 100% attendance attain A grade and 10% 
irregular students attain A grade in their annual examination.At the end of the 
year, one student is chosen at random from the class XII. 

Using above information, answer the following.  

(i)Find the conditional probability that a student attainsA grade given that he 
is not 100% regular student. 

(ii)Find the probability of attaining A grade by the students of class XII. 

(iii)Find the probability that student is 100% regular given that he attains A 
grade. 

OR 

 

 

 

 

 

 

 

1 

1 

 

2 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



 

Page 7 of 7 

(iii)Find the probability that student is irregular, given that he attains A grade. 

Q37 Read the following passage and answer the questions given below: 

A mam is watching an airplane which is at the coordinate point A(2,-
3,3)assuming that the Man is at O(0,0,0).At the same time he saw a bird at 
the coordinate  point B(1,0,2). 

Based on the above information answer the following questions  

(i) Find the position vector of vector 𝐴𝐵ሬሬሬሬሬ⃗  ? 

(ii) Find the distance between airplane and bird? 

(iii) Find the direction cosines of 𝐴𝐵ሬሬሬሬሬ⃗  ? 

OR 

(iii)  what  is the  angles 𝐴𝐵ሬሬሬሬሬሬ⃗   makes with x,y and z axes? 

 

 

 

 

1 

 

1 

2 

Q38 Read the following passage and answer the questions given below. 

In a park, an open tank is to be constructed using metal sheet with a square 
base and vertical sides so that it contains 500 m³ of water.  

Using above information, answer the following: 

(i)Find the Minimum surface area of the tank.  

(ii)Find the percentage increase in volume of the tank, if size of square base 
of tank become twice and height remains same. 

 

 

 

 

2 

2 

 

 

‘END OF PAPER’ 
 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



SECTION-A (Multiple Choice Questions)

Each question carries 1 mark.

1. The number of equivalence relations in the set {1, 2, 3} containing (1, 2) and (2, 1) is
(a) 2 (b) 3 (c) 1 (d) 4

2. The function f(x) = tan x – 4x is strictly decreasing on

(a) ,
3 3

p pæ ö-ç ÷
è ø

(b) ,
3 2

p pæ ö
ç ÷
è ø

(c) ,
3 2

p pæ ö-ç ÷
è ø

(d) ,
2

pæ öpç ÷
è ø

3. The degree and order of the differential equation y = px + 
2 2 2 dy

3 a p b , p ,
dx

+ =  are respectively

(a) 3, 1 (b) 1, 3 (c) 1, 1 (d) 3, 3

4. The number of surjective functions from A to B where A = {1, 2, 3, 4} and B = {a, b} is
(a) 14 (b) 12 (c) 2 (d) 15

5. The matrix 

1 4

3 0 1

1 1 2

l -é ù
ê ú-ê ú
ê ú-ë û

 is invertible, if

(a) l ¹ – 17 (b) l ¹ – 18 (c) l ¹ – 19 (d) l  ¹ – 20

6. On which of the following intervals is the function 1xsinx100 -+  decreasing?
(a) (0, p/2) (b) (0, 1) (c) (p/2, p) (d) None of these

7. The vector equation of the symmetrical form of equation of straight line 
x 5 y 4 z 6

3 7 2

- + -
= =  is

(a) ( ) ( )ˆ ˆ ˆ ˆ ˆr 3i 7 j 2k 5i 4j 6k= + + + m + -
r

(b) ( ) ( )ˆ ˆ ˆ ˆ ˆr 5i 4j 6k 3i 7 j 2k= + - + m + +
r

(c) ( ) ( )ˆ ˆ ˆ ˆ ˆr 5i 4j 6k 3i 7 j 2k= - - + m - -
r

(d) ( ) ( )ˆ ˆ ˆ ˆ ˆr 5i 4j 6k 3i 7 j 2k= - + + m + +
r

8. The inequalities 5x + 4y ³  20, x £ 6,  y £ 4 form
(a) A square (b) A rhombus (c) A triangle (d) A quadrilateral

9. Evaluate: 4

x
dx

1 x-ò

(a)
2

2
1 1 x

log c
4 1 x

+
+

-
(b)

2

2
1 1 x

log c
4 1 x

-
+

+
(c)

2

2

1 1 x
log c

2 1 x

+
+

-
(d)

2

2
1 1 x

log c
2 1 x

-
+

+

10. If P (A) =
1

2
 , P (B) = 0, then P (A/B) is

(a) 0 (b)
1

2
(c) not defined (d) 1

General Instructions

Time  : 3 Hours Max. Marks : 80

1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are internal
choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks each) with sub
parts.

Sample Question Paper
12th - Mathematics
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11. What is the principle value of cosec–1 (– 2) ?

(a)
4

p
(b)

2

p
(c) –

4

p
(d) 0

12. A line makes angles of 45° and 60° with the positive axes of X and Y respectively. The angle made by the same line with the
positive axis of Z, is.
(a) 30° or 60° (b) 60° or 90° (c) 90° or 120° (d) 60° or 120°

13. The order of the differential equation 
dy

x
dx

=

(a) 1 (b) 2 (c) 3 (d) 4

14. If y = sec x°, then 
dy

dx
 is equal  to :

(a) sec x tan x (b) sec x° tan x° (c) sec x tan x
180

p
° ° (d) None of these

15. ò
p

p f+
ff43

4 sin1

d
 is equal to

(a) 12 - (b)
12

1

-
(c)

12 +

p
(d)

12 -

p

16. An angle between the lines whose direction cosines are given by the equations, l + 3m + 5n = 0 and 5lm – 2mn + 6nl = 0, is

(a) 1 1
cos

8
- æ ö

ç ÷
è ø

(b) 1 1
cos

6
- æ ö

ç ÷
è ø

(c) 1 1
cos

3
- æ ö

ç ÷
è ø

(d) 1 1
cos

4
- æ ö

ç ÷
è ø

17. If a circular plate is heated uniformly, its area expands 3c times as fast as its radius, then the value of c when the radius
is 6 units, is
(a) 4 p (b) 2 p (c) 6 p (d) 3 p

1 8 . If e(1+log x)y = e , then 
dy

dx
 is equal to :

(a) e (b) 1 (c) 0 (d) loge  x . x

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct answer out
of the following choices.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.

19. Assertion: Order of the differential equation whose solution is 2 4x c x c
1 3y c e c e+ += +  is  4.

Reason  : Order of the differential equation is equal to the number of independent arbitrary constant mentioned in the
solution of differential equation.

20. Assertion : The projection of the vector ˆ ˆ ˆa 2i 3j 2k= + +  on the vector ˆ ˆ ˆb i 2j k= + +
r

is 
5

6
3

.

Reason The projection of vector a on vector b is ( )1
a.b

a
.
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SECTION-B

This section comprises of very short answer type-questions (VSA) of 2 marks each.

21. Find the principal value of 1 15 5
cos cos sin sin

3 3
- -p pæ ö æ ö+ç ÷ ç ÷è ø è ø .

22. If y = x – x2, then find the derivative of y2 with respect to x2.
OR

If sin y = x sin (a + y), prove that 
2sin ( )

sin

dy a y

dx a

+
=

23. Find the maximum area of rectangle inscribed in a circle of diameter R.

24. Find the condition when the lines x = ay + b, z = cy +d and x = a¢y + b¢, z = c¢y +d¢ are perpendicular.

25. If a line makes an angle of / 4p with the positive directions of each of x- axis and y- axis, then find the angle that the line makes
with the positive direction of the z-axis.

OR

If either a 0=
rr  or b 0=

r r
, then ˆâ b 0´ = . Is the converse true?

SECTION-C

This section comprises of short answer type questions (SA) of 3 marks each.

26. Show that the Modulus Function  f : R ® R given by f (x) = |x|, is neither one-one nor onto, where |x| is x, if x is positive or 0 and
|x| is – x, if x is negative.

OR
Show that the relation S defined on the set  N × N by (a, b) S (c, d) Þ   a + d = b + c is an equivalence relation.

27. Evaluate : 
1

x
dx

x +ò
OR

Evaluate :

/2

– /2

sin | |x dx
p

p
ò

28. Solve: (x + 3y2) 
dy

dx
= y (y > 0)

29. If A, B
ur ur

 and C
ur

 are vectors such that | B | | C |=
ur ur

. Prove that ( ) ( ) ( ) ( )A B A C B C B Cé ù+ ´ + ´ ´ × +ë û
ur ur ur ur ur ur ur ur

= 0.

30. In a test, an examinee either guesses or copies or knows the answer to a multiple choice question with four choices. The

probability that he makes a guess is 
3

1
. The probability that he copies is 

6

1
 and the probability that his answer is correct

given that he copied it is 
8

1
. Find the probability that he knew the answer to the question given that he correctly answered it.

OR
Let X denote the number of colleges where you will apply after your results and P(X = x) denotes your probability of getting
admission in x number of colleges. It is given that

Kx, if x 0or1

P(X x) 2Kx, if x 2 ,

K(5 x) if x 3 or 4

=ì
ï= = =í
ï - =î

  where K is +ve constant
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(a) Find the value of K.
(b) What is the probability that you will get admission in exactly two colleges ?
(c) Find the probability of getting at least 2 admission.

31. Dot product of a vector with vectors ˆ ˆ ˆi j k- + , ˆ ˆ ˆ2i j 3k+ -  and ˆ ˆ ˆi j k+ +  are respectively 4, 0 and 2. Find the vector.

SECTION-D

This section comprises of long answer-type questions (LA) of 5 marks each.

32. Evaluate: / 2

1 sin
.

1 cos
x x

e dx
x

p

p

-æ ö
ç ÷è ø-ò

OR

Find the value of ( ) ( )
1

dx
sin x 4 sin x 1+ -ò

33. If A =
6 5

7 6

é ù
ê ú
ë û

, show  that AA2 – 12A + I = 0. Hence find A–1.

OR

If A =
1 1

2 1

-é ù
ê ú-ë û

, B =
a 1

b 1

é ù
ê ú-ë û

 and (A + B)2 = AA2 + B2 then find a and b.

34. Show that height of the cylinder of greatest volume which can be inscribed in a right circular cone of height h and semi vertical

angle a is one-third that of the cone and the greatest volume of cylinder is 
4

27
ph3 tan2 a.

35. Find the area of the smaller region bounded by the ellipse 
2 2

2 2

x y
1

a b
+ =  and the straight line 

x y
1

a b
+ = .

SECTION-E

This section comprises of 3 case study/passage - based questions of 4 marks each with two sub-parts. First two case study
questions have three sub-parts (i), (ii), (iii) of marks 1, 1, 2 respectively. The third case study question has two sub-parts of
2 marks each.

36. Case - Study 1: Read the following passage and answer the questions given below:
Two groups of class XII students discussed the diet problem to get the proper vitamins in minimum cost.
Diet problem: Students were to mix two types of foods in such a way that vitamin contents of the mixture contain atleast 8
units of vitamin A and 10 units of vitamin C. Food ‘I’ contains 2 units/kg of vitamin A and 1 unit/kg of vitamin C. Food ‘II’
contains 1 unit/kg of vitamin A and 2 units/kg of vitamin C. It costs ̀  50 per kg to purchase Food ‘I’ and ̀  70 per kg to purchase
Food ‘II’.

Food-I Food-II

Let Z be objective function x kg be the quantity of Food-I and y be the quantity of Food-II.
(i) What is the objective function of the diet problem?
(ii) What is the constraint for vitamin A and C?
(iii) Find the quantity of foods in the mixture for the minimum cost.

OR
Find the minimum of cost of the mixture.
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37. Case - Study 2: Read the following passage and answer the questions given below:
A school wants to award its students for the values of cleanliness, regularity and good health with a total cash to be awarded
is `4500. Five times the award money in total for good health and cleanliness is equal to 6 times the award money for regularity.
Five times the award money for good health added to two times of regularity is equal to `11000. If `x be the cash price for
cleanliness, `y be the cash price for regularity and `z be the cash price for good health.
(i) Find the determinant of coefficient matrix of the system.
(ii) Find cofactors of each entry of coefficient matrix.
(iii) Find the inverse of coefficient matrix.

OR
Find the award money for each value using matrix method.

38. Case - Study 3: Read the following passage and answer the questions given below:

If the  squares of a  8 × 8 chess board are painted either red or black at random.

(i) Find the probability that not all squares is any column are alternating in colour.
(ii) Find the probability that the chess board contains equal number of red and black squares.
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SECTION-A             [1x20=20]     

(This section comprises of multiple-choice questions (MCQs) of 1 mark each) 

 Select the correct option (Question 1 - Question 18): 

1. tan-1 {𝑠𝑖𝑛(− 𝜋
2⁄ )} is equal to  

     (a) -1   (b) 1   (c) 𝜋 2⁄    (d) − 𝜋
4⁄  

2. If A is a square matrix such that A2=A then  

         (𝐼 + 𝐴)2 −3𝐴 is 

      (a) I  (b) 2A   (c) 3I  (d) A 

3. If A and B are matrices of order 3 × 𝑚 and 3 × 𝑛 respectively such that 𝑚 = 𝑛, then order of 2A+7B 

    is 

       (a) 3 × 3  (b) 𝑚 × 3   (c)  𝑛 × 3 (d) 3 × 𝑚  

4. If 𝐴 = [
0 𝑎
0 0

]  𝑡ℎ𝑒𝑛 𝐴16 𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 

 (a) [
0 0 0
0 0 0

]  (b) [0 𝑎16

0 0
]  (c) A (d) [

0 0
0 0

] 

5. If A is a square matrix of order 3x3 such that A. (AdjA) = 10 I       then  |(𝐴𝑑𝑗. 𝐴)| is 

        (a) 1  (b) 10   (c) 100  (d) 1000 

80
56

20
63

08

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



6. If A and B are invertible matrices of the same order. Given |(𝐴𝐵)−1| = 8 𝑎𝑛𝑑 |𝐴| = 3
4⁄  𝑡ℎ𝑒𝑛 |𝐵| 𝑖𝑠 

(a) 6  (b) 1 6⁄    (c) 4 3⁄   (d) −1
6⁄  

7.  Derivative of xx with respect to x is 

 (𝑎) 𝑙𝑜𝑔(1 + 𝑥)            (𝑏) 𝑥. 𝑥𝑥−1          (𝑐) 𝑥𝑥(1 + 𝑙𝑜𝑔𝑥)     (𝑑) 𝑥𝑥𝑙𝑜𝑔(1 + 𝑥) 

8. The total revenue in the ₹ received from the sale of x units of an article is given by R(x)=3x2+36x+5.    The 

marginal revenue when x = 15 is (in ₹) 

 (a) 126  (b) 116   (c) 96  (d) 90 

9. The function f(x)= 𝑐𝑜𝑠(2𝑥 + 𝜋
4⁄ ), 𝑥 𝜖 [

3𝜋

8
,

5𝜋

8
]  

(a) Increasing  (b) decreasing  (c) neither increasing nor decreasing  (d) none of these. 

10. ∫ |1 − 𝑥|
1

−1
 dx    is equal to 

 (a) 1  (b) 2  (c) 3  (d) −3 

11. If p and q are the degree and order of the differential equation 

     (
𝑑2𝑦

𝑑𝑥2)
2

+ 3
𝑑𝑦

𝑑𝑥
+

𝑑3𝑦

𝑑𝑥3 = 4  then the value of 2p−3q is 

(a) 7  (b) −7  (c) 3  (d) −3 

12. The value of p for which 𝑎⃗ = 3𝑖̂ + 2𝑗̂ + 9𝑘̂ 𝑎𝑛𝑑 𝑏⃗⃗ = 𝑖̂ + 𝑝𝑗̂ + 3𝑘̂ are parallel vectors is  

 (a) 3  (b) 3/2  (c) 2/3  (d) 1/3 

13. A line makes angle 𝛼, 𝛽, 𝛾, with x-axis, y-axis and z-axis respectively then  

       𝑐𝑜𝑠2𝛼 + 𝑐𝑜𝑠2𝛽 + 𝑐𝑜𝑠2𝛾 is equal to 

(a) 2   (b) 1  (c) – 2  (d) −1 

14. Direction ratio of the line 
4−𝑥

2
=

𝑦

6
=

1−𝑧

3
 are 

 (a) 2, 6, 3 (b) – 2, 6, 3 (c) 2, − 6, 3 (d) none of these. 

15. Vector equation of the line 
𝑥−5

3
=

𝑦+4

7
=

6−𝑧

2
  is 

 (𝑎) 𝑟 = −3𝑖̂ + 7𝑗̂ − 2𝑘̂ + 𝜇 (5𝑖̂ − 4𝑗̂ + 6𝑘̂) 

 (𝑏) 𝑟 = 5𝑖̂ − 4𝑗̂ + 6𝑘̂ + 𝜇 (3𝑖̂ + 7𝑗̂ − 2𝑘̂) 

            (𝑐) 𝑟 = −5𝑖̂ + 4𝑗̂ − 6𝑘̂ + 𝜇 (−3𝑖̂ − 7𝑗̂ − 2𝑘̂) 

             (𝑑) 𝑟 = 3𝑖̂ + 7𝑗̂ + 2𝑘̂ + 𝜇 (−5𝑖̂ + 4𝑗̂ − 6𝑘̂)  

16. The objective function for a given linear programming problem is Z=ax +by−5. If Z attains same value at 

(1,2) and (3,1) then. 

(a) 2a−b=0  (b) a + 2b = 0  (c) a + b = 0  (d) a = b  

 

17. For a given LPP, corner points of a closed feasible region are A (3,5), B (4,2), C (3,0) and O (0,0), then 

objective function Z= px + qy attains maximum at 
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(a) A  (b) B  (c) Cor O (d) It depends upon values of p and q and points A, B, C.  

18.  If A and B are independent events such that P(B/A) = 2/5 then P(B') is 

(a) 1/5   (b) 2/5   (c) 3/5    (d) 4/5 

ASSERTION-REASON BASED QUESTIONS 

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two  

statements are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct  

answer from the options (A), (B), (C) and (D) as given below.) 

(a) Both A and R are true and R is the correct explanation of A. 

(b) Both A and R are true but R is not the correct explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 

19. Assertion (A): In set A = {1, 2, 3} a relation R defined as R = {(1, 1), (2, 2)}is reflexive. 

       Reason (R): A relation R is reflexive in set A if (a, a)∈ R for all a∈A. 

 20. Assertion (A): f(x)=[x]is not differentiable at x = 2. 

       Reason (R):  f(x) = [x] is not Continuous at x=2. 

SECTION B                                 [2x5=10] 

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.) 

21. Find  the value of tan-1 [2𝑠𝑖𝑛 (2𝑐𝑜𝑠−1 √3

2
)] 

22. Find  
𝑑𝑦

𝑑𝑥
 𝑎𝑡 𝑡 =

2𝜋

3
 when  

       𝑥 = 10 (𝑡 − 𝑠𝑖𝑛 𝑡) and   𝑦 = 12(1 − 𝑐𝑜𝑠 𝑡) 

OR 

     Differentiate sin-1x2, with respect to x. 

23. Find ∫
1+𝑡𝑎𝑛𝑥

1−𝑡𝑎𝑛𝑥
 dx 

24. Find Integrating factor for the differential equation. 

          x 
𝑑𝑦

𝑑𝑥
+ 2y = x² 

25. Find the direction cosine of the line passing through the following points. (-2,4,5), (1,2,3) 

OR 

Find the cartesian equation of the line which passes through the point (-2, 4, -5) and is parallel to the line        
𝑥+3

3
=

4−𝑦

5
=

𝑧+8

6
 . 

SECTION C                   [3x6=18] 

(This section comprises of 6 short answer (SA) type questions of 3 marks each.) 

26. Find the intervals in which the function f given by 𝑓(𝑥)  =  𝑥3 − 12𝑥² + 36𝑥 + 17 is increasing or                        

decreasing. 
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27. Find ∫
𝑆𝑖𝑛𝑥

(1−𝐶𝑜𝑠𝑥)(2−𝐶𝑜𝑠𝑥)
 dx 

   OR 

                ∫
𝑥

𝑎2𝐶𝑜𝑠2𝑥+𝑏2𝑆𝑖𝑛2𝑥

𝜋

0
 dx 

28. Solve the differential equation xdy−ydx =√𝑥2 + 𝑦2 dx  

29. Find a vector of magnitude 6, perpendicular to each of the vector (𝑎⃗ + 𝑏⃗⃗ )𝑎𝑛𝑑 (𝑎⃗ − 𝑏⃗⃗), where 

      𝑎⃗ = 𝑖̂ + 𝑗̂ + 𝑘̂ 𝑎𝑛𝑑 𝑏⃗⃗ = 𝑖̂ + 2𝑗̂ + 3𝑘̂  

OR 

   Show that the points A, B, C with position vectors 2𝑖̂ − 𝑗̂ + 𝑘̂, 𝑖̂ − 3𝑗̂ − 5𝑘̂ and 3𝑖̂ − 4𝑗̂ − 4𝑘̂  

   respectively, are vertices of a right-angled triangle. Also find the area of the triangle. 

30. Solve the following problem graphically: Minimise and Maximise Z = 3x+9y subject to the constraints. 

                      𝑥 + 3𝑦 ≤ 60 

                     𝑥 + 𝑦 ≥ 10 

                     𝑥 ≤ 𝑦 

                     𝑥, 𝑦 ≥ 0 

31. Two cards are drawn simultaneously from a well shuffled pack of 52 cards. Find the mean of the number   

of kings.  

OR 

A Random variable X has the following probability distribution. 

X 0 1 2 3 4 5  6 7 
P(X) 0 k 2k 2k 3k 𝑘2 2𝑘2 7𝑘2 + 𝑘 

Find        (i) k               (ii) P(𝑋 < 3)           (iii) P (0 < 𝑋 < 3) 

SECTION-D           [5x4=20] 

(This section comprises of 4 long answer (LA) type questions of 5 marks each) 

32. Differentiate (𝑠𝑖𝑛𝑥)𝑥 + 𝑠𝑖𝑛−1√𝑥    𝑤. 𝑟. 𝑡. 𝑥 

OR 

 If y= 𝑠𝑖𝑛(𝑙𝑜𝑔𝑥). Prove that  𝑥2𝑦2 + 𝑥𝑦1 + 𝑦 = 0 

33. Show that lines 𝑟 = (𝑖̂ + 𝑗̂ − 𝑘̂) + 𝜆(3𝑖̂ − 𝑗̂) 𝑎𝑛𝑑 𝑟 = (4𝑖̂ − 𝑘̂) + 𝜇(2𝑖̂ + 3𝑘̂) intersect. Also find their 

point of intersection.  

OR 

Find the length and the foot of the perpendicular drawn from the point (2, -1, 5) on the line 

                    
𝑥−11

10
=

𝑦+2

−4
=

𝑧+8

−11
  

34. Sketch and find the area of the region  

{(x, y):  x2+y2≤16, y2=6x} Using integration. 
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35. Two schools A and B want to award their selected students on the values of Sincerity, Truthfulness and 

Helpfulness. The school A wants to award ₹x each, ₹y each and ₹z each for the three respective values to 3, 2 

and 1 students respectively with a total award money of ₹1,600. School B wants to spend ₹2,300 to award its 4, 

1 and 3 students on the respective values (by giving the same award money to the three values as before). If the 

total amount of award for one prize on each value is ₹900, using matrices find the award money for each value. 

SECTION- E          [4x3=12]  

(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts. The first 

two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively. The third case study 

question has two subparts of 2 marks each) 

 Case Study-1 

36. Students of Grade 9, planned to plant saplings along straight lines, parallel to each other to one side of the 

playground ensuring that they had enough play area Let us assume that they planted one of the rows of the 

saplings along the line  y = x−4. Let L be the set of all lines which are parallel on the ground and R be a relation 

on L. 

 

Answer the following using the above information. 

(i) Let relation R be defined by R= {(L1, L2): L1||L2 where L1, L2∈L} then find the set of lines related to                                     

        The liner 𝑦 =  𝑥 − 4.                                                                             [1Mark] 

(ii) Let R= {(L1, L2): L1⊥L2 where L1, L2∈L} then, show that R is symmetric but neither reflexive nor    

transitive.                           [1Mark] 

(iii) Prove that the function  𝑓: 𝑅 →  𝑅 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓(𝑥) =  𝑥 –  4 is bijective.                  [2Mark] 

OR 

               Let 𝑓: 𝑅 → 𝑅 be defined by f(x) = x - 4 Then find the range of f(x).                 [2Mark] 

 

Case Study-2 

37. Read the following passage and answer the questions given below 
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A company is launching a new product and decided to pack the product in the form of a closed right circular 

cylinder of volume 432𝜋 ml and having minimum surface area as shown. They tried different options and 

tried to get the solution by answering the questions given below:  

(i) If r is radius of base of cylinder and h is the height of cylinder then establish the relation between  
r and h.           [1Mark] 

   (ii) Find total surface area in terms of r only.       [1Mark] 

   (iii) Find the radius r for minimum surface area.       [2Mark] 

OR 
   (iii) Find the minimum surface area.        [2Mark] 
Case Study-3 

38. Read the following passage and answer the questions given below 

 

In the office three employees Mehul, Janya and Charvi process incoming matter related to a particular project. 

Mehul processes 40% of the matter and Janya and Charvi process rest of the matter equally. It is found that 6% 

of matter processed by Mehul has an error whereas for Janya and Charvi error rate is 4% and 3% respectively. 

(i) What is the probability of an error in processing the matter?                     [2Mark] 

(ii) The processed matter is checked and the selected matter has an error, what is the probability that it was 

processed by Mehul?                                                         [2Mark] 
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65/1/1	 2	

		  SECTION A	 20 × 1 = 20This section comprises of 20 
Multiple Choice Questions (MCQs) of 1 mark each.

1.	 The I.F. of 
dy
dx

 + y tan x = sec x is:

(a)	 tan x 	 (b)	 sec x
(c)	 tan2x	 (d)	 sec x.tan x	 1

2.	 If | + |=| |a b a b
→ → →

−
→→

, then vectors a
→

and b
→

 are:

(a)	 parallel	 (b)	 perpendicular
(c)	 coplanar	 (d)	 collinear� 1

3.	 If A = 
2 3
0 2 4
1 1 3

,
l −















 then A–1 exists if:

(a)	 l = 2	 (b)	 l ¹ 2.5
(c)	 l ¹ –2.5	 (d)	 l ¹ 2� 1
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65/1/1	 3	 P.T.O.

4.	 The function f(x) = 2x3 – x2 + 5 is a polynomial of third degree then which of 
the following statement is not true about f(x)?

(a)	 It is continuous and decreasing in
 

0,
1
3







 .

(b)	 It is differentiable and increasing in
 

1
3

,∞





 .

(c)	 It is continuous and increasing in (–∞, 0).
(d)	 It is differentiable and increasing in (0, ∞).� 1

5.	 The direction ratios of the line 6x − 2 = 3y + 1 = 2z − 2 are:
(a)	 6, 3, 2	 (b)	 1, 1, 2
(c) 	1, 2, 3	 (d) 	 1, 3, 2� 1

6.	 If for a square matrix B, B = 
432 cos 5sin 
432 sin   5cos 

a a
a a

−







  then |Adj B| is equal to:

(a)	 2160	 (b) (2160)2

(c)	 (2160)3	 (d) (2160)4� 1

7.	 The interval in which y = x2 (x – 3)2 decreases is:
(a)	 (–∞, 0) ∪ [3, ∞)	 (b)	 (– ∞, 0)

(c)	 ( , 0) 3
2

, 3−∞ 







È 
	

(d)
	

0,
3
2

(3, )





 ∞È 	 1

�

8.	 The value of l such that the vectors a i j k
�� � � �=  + + 2 l  and b i j k

� � � �= + 2 3+  are 

orthogonal is:

(a)	
3
2

	 (b)	
−5
2

(c)
	

−1
2

	 (d)	
1
2

� 1

9.	  The graph shown below depicts:
Y

�
2

–�
2

Y'

1 2
XX'http
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65/1/1	 4	

(a)	 y = sin–1 x	 (b)	 y = tan–1 x

(c)	 y = sin–1 (x – 1)	 (d)	 y = tan–1 (x – 1)� 1

10.	If x = sin t and y = 2t, then 
d y

dx

2

2
 is:

(a)	 2sin t cos2 t	 (b)	 2cos 2t

(c)	 2sec2 t tan t	 (d)	 2sin 2t� 1

11.	For A = 
1 4
1 3
0 5
−















, (AT)T is equal to:

(a)	 AT	 (b)	 (A–1)T

(c)	 A	 (d)
	

1
A

� 1

12.	. ∫
1

log(log )x dx
x

 is:

(a)	 log(log x) + C	 (b)	 log x(log (log x)) – log x + C

(c)	 (log x – 1) + C	 (d)	 log(log (log x)) + C� 1

13.	A florist sells a mixture of three types of flower seeds A, B and C in 
proportions 4 : 5 : 2. A customer randomly picks two seeds with replacement. 
The probability that the first seed picked is of type A and the second of type 
C is:

(a)	
16
121 	

(b)	
8

121

(c)	
16
55

	 (d)	
8
55 � 1

14.	If A =
21 2

0 2 3
3 2 4

−
−

−
















,  then A (adj A) is:

(a)	 6I3	 (b)	 8I3

(c)	 I3	 (d)	 2I3� 1

15.	The feasible region corresponding to the linear constraints of a linear 
programming problem is shown: 
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65/1/1	 5	 P.T.O.

X'
0

5 10 15 20 25 30 35 40 45

X
(10, 0) (15, 0)

x y+ 2 = 40

4 + 3 = 60x y3 + = 30x y
Y'

5

(6, 12)10

15

20

25

30

35

40

45

(0, 30)

(4, 18)
(0, 20)

(40, 0)

Y

	 Which of the following is not a constraint to the given Linear Programming 
Problem?
(a)	 x + 2y < 40	 (b)	 3x + y < 30
(c)	 4x + 3y > 60	 (d)	 3x + y > 30� 1

16.	The difference of the order and the degree of the differential equation 

y px b p a= 2 + +2 2 2 , where, p
dy
dx

=  is:

(a)	 0	 (b)	 2
(c)	 1	 (d)	 3� 1

17.	If A = 
sin cos 
cos sin 

q q
q q









 , then det (A. adj (A)) is:

(a)	
1 + cos4

2
q

	
(b)

	

1 + cos 2
2

q

(c)	 1 + cos 4q	 (d)	 1 + cos 2q� 1

18.	The constraints of a linear programming problem along with their graphs is 
shown below:

			   x + 2y	 ≥ 3
			   x	 ≥ 10
			   y	 ≥ 0
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65/1/1	 6	

x = 10

x y+2 = 3

30

25

20

15

10

5

-5

Y

-5
0

5      10    15      20

XX'

Y'

	 Which of the following objective functions has an optimal solution with 
respect to the above set of constraints?
(a)	 Minimise Z = x + y	 (b)	 Minimise Z = 0.5x + y

(c)	 Maximise Z = x + y	 (d)	 Maximise Z = 2x + y� 1

Assertion-Reason Based Questions
Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 
mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the options (a), (b), (c) and (d) 
as given below.
(a)	 Both (A) and (R) are true and (R) is the correct explanation of (A).
(b)	 Both (A) and (R) are true but (R) is not the correct explanation of (A).
(c)	 (A) is true but (R) is false.
(d)	 (A) is false but (R) is true.

19.	Assertion (A): 	� The function f : R* → R* defined by f (x) = 
1
x

 is one-one 

and onto, where R* is the set of all non-zero real numbers. 

	 Reason (R):	� The function g : N → R* defined by f(x) = 
1
x

 is one-one and 

onto.� 1

20.	Assertion (A):	� If | + |=a b a b
�� � �� �

| |− , then angle between | |a
��

 and | |b
�

 is 90°.

	 Reason (R):	 a b b a
�� � � ��

+ = + � 1
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65/1/1	 7	 P.T.O.

		  SECTION B	 5 × 2 = 10

	 This section comprises of 5 Very Short Answer (VSA) type questions of 2 marks each.

21.	If cot
1
5

1− −






 
= x, then find the value of sin x.� 2

OR

	 Find the value of {tan–1(1) – cot–1(–1)}.� 2

22.	Prove that = −∫
/4

3

0

2tan 1 log 2.x dx
p

� 2

23.	Find: 
4

2
+1

+1

x
dx

x∫
�

2

OR

	 Find the area of shaded region as shown in figure:�

2

XX'

Y

Y'

(2, 2)
x=

y2

2

y=
x2

2

O

 

24.	Solve: x
dy
dx

y
y
x

= +





log .1 � 2

25.	A drone is flying along the path represented by the vector a
→

 = i j k� � �+ + .  Find 

the value of cosine of the angle that the drone’s path makes with y-axis.  � 2
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65/1/1	 8	

		  SECTION C 	 6 × 3 = 18

	 This section comprises of 6 Short Answer (SA) type questions of 3 marks each.

26.	Find the general solution of the following differential equation:

	                                                                                  

x
dy
dx

y x
y
x

= sin− 







�
3

OR

	 Find the particular solution of the differential equation
 
e y dx

y
x

dyx 1 + = 0,2−
 

given that y = 1, when x = 0.� 3

27.	Consider the following Linear Programming Problem:
	 Maximise: 	 Z	= 3x + 2y
	 Subject to:	 x – 2y	≤ 2, 
			   3x + 2y	≤ 12, 
			   x, y	≥ 0
	 Show graphically that the maximum value of Z occurs at more than two 

points.� 3

28.	Three satellites are floating in space, forming a triangular communication 
network and positions in space are given by the coordinates (3, 5, –4),  
(–1, 1, 2) and (–5, –5, –2). The control centre wants to calculate the direction 
cosines of each side of the triangle formed by the satellites in order to ensure 
accurate alignment of communication signals. Find the direction cosines of 
the sides.� 3

29.	Sketch the region bounded by the lines y = 3x + 1, y = x + 1 and x = 5. Using 
integration, find the area.� 3

30.	Sand is pouring from the pipe at the rate of 12 cm3/s. The falling sand forms 
a cone on a ground in such a way that the height of cone is always one-sixth 
of the radius of the base. How fast is the height of sand cone increasing 
when the height is 4 cm.� 3

OR
	 Prove that y = a cos (log x) + b sin (log x) is the solution of

			    	
x

d y

dx
x

dy
dx

y2
2

2
+ + = 0

















 .� 3

31.	There are two bags, one of which contains 3 black and 4 white balls, while 
the other contains 4 black and 3 white balls. A fair die is tossed, if the face 1 
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65/1/1	 9	 P.T.O.

or 3 turns up, a ball is taken from the first bag, and if any other face turns 
up, a ball is chosen from the second bag. Find the probability of choosing a 
black ball.� 5

OR
	 In a school, 200 students study mathematics. Out of them 120 are from 

Arjuna classes and rest are from Lakshya classes. 108 of Arjuna classes 
students passed and 56 of Lakshya classes students passed in final exam.

	 A student is selected at random. What is the probability that the student 
was from Lakshya class given that he passed?� 5

		  SECTION D 	 4 × 5 = 20
	 This section comprises of 4 Long Answer (LA) type questions of 5 marks each.

32.	If A = 
1 0 2
0 2 1
2 0 3
















, then prove that A3 – 6A2 + 7A + 2I = 0.� 5

OR
	 Using matrix method, show that the following system of equations is 

inconsistent:
			   3x – y – 2z	= 2;
			   2y – z	= –1;
			   3x – 5y	= 3� 5

33.	Evaluate : e x dxx2

0

4
sin

4
+

p
p







∫ .� 5

34.	A rectangular field is to be enclosed using 900 metres of fencing. Find the 
dimensions of the rectangle that will maximise the area of the field. What is 
the maximum area?� 5

OR
	 Find the maximum and minimum values, if any, of the function given by:
		                              f(x) = x3 – 6x2 + 9x + 15� 5

35.	In an oil refinery, two pipelines lie along the lines

       r i j k i j k
� � � � � � �= 8 19 +10 + 3 16 + 7( ) ( )− −l

and r i j k i j k
� � � � � � �= (15 + 29 + 5 + (3 + 8 5 )) m −  

	 These lines are supported by a rod that is fixed perpendicular to both 
pipelines and passes through the point (1, 2, –4). Find the equation of the 
line along the support rod.� 5

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



65/1/1	 10	

		  SECTION E 	 4 × 3 = 12

	 This section comprises 3 case study based questions of 4 marks each.

36.	Case Study – 1 

	 A confectionery shop is a place where sweets and chocolates are sold. The 
table below gives information on four varieties of chocolates sold there.

	
Chocolate Cost per piece (in `̀)

Dairy Milk (D) 5

5-Star (S) 10

Crunch (C) 20

Kit-Kat (K) 50

	 Let A = {D, S, C, K} be the set containing the chocolates and B = {5, 10, 20, 50} 
be the set containing their costs.

	 A relation R is defined on set A as R = {(x, y): cost of x ≤ cost of y}.
	 Based on the given information, answer the following questions:
	 (A)	 Express the relation R in  roster form.	 1
	 (B)	 Is R a reflexive relation? Justify your answer.	 1
	 (C)	 Is R a symmetric relation? Justify your answer.	 2

OR
			   Is R a transitive relation? Justify your answer.� 2

37.	Let d1, d2, and d3 be three mutually exclusive diseases.  

	 Let S = {S1, S2, S3, S4, S5, S6} be the set of observable symptoms of these 
diseases. For example,  S1 is the shortness of breath, S2 is the loss of weight, 
S3 is the fatigue, etc.  Suppose a random sample of 10,000 patients contains 
3200 patients with disease d1, 3500 patients with disease d2 and 3300 
patients with disease d3. Also, 3100 patients with disease d1, 3300 patients 
with disease d2 and 3000 patients with disease d3 show the symptom S.
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65/1/1	 11	 P.T.O.

	 Based on the given information, answer the following questions:
	 (A)	� A person is chosen at random from the sample of 10,000. What is the 

probability that the person chosen does not suffer with disease d3?� 1
	 (B)	� Find the conditional probability that the patient shows the symptom S 

given that he suffers with disease d1 and also calculate the conditional 
probability that the patient shows the symptom S given that he suffers 
with disease d2.� 2

OR
			�   If a person chosen at random shows the symptom S, then what is the 

probability that he does suffer with disease d1?� 2
	 (C)	� Let Di denote the event that the patient has disease di(i = 1, 2, 3) and 

S be the event that the patient shows the symptom S. Then, find the 

value
 
of P

D

S1
3 i







∑ .� 1

38.	Case Study – 3
	 Three students Piyush, Prateek and Pankaj are given a rectangular sheet 

of sides 45 cm and 24 cm. They are asked to work independently and form 
an open box by cutting the squares of equal length from all four corners as 
shown and folding up the flaps, they want to check the volume of the box 
formed.

	 Based on the given information, answer the following questions:
	 (A)	 What should be the value of the x, so that the volume of the box is optimum?

� 2
	 (B)	� Which of the points obtained gives maximum value? Also, calculate maximum 

volume.� 2
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परी�ा�� �� न-प� कोड को उ�र-प�ु�िका के 
मखु-प�ृ पर अव�य ��ख� ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

 
Series : WXYZ/S SET~1 

                �� न-प� कोड  
 Q.P. Code  

रो� नं. 
Roll No.  

 

 

गणित   
MATHEMATICS 

न��ध���त समय : 3 घ�टे   अन�कतम अंक : 80 
 Time allowed : 3 hours Maximum Marks : 80 

 

 नोट  NOTE 

(I) कृपया जा�च कर �� �क इस �� न-प� म� म�ु�ि 
प�ृ 23 ह� । 

(I) Please check that this question 
paper contains 23 printed pages. 

(II) �� न-प� म� दा�हने हा� क� ओर �दए गए  
�� न-प� कोड को परी�ा�� उ�र-प�ु�िका के 
मखु-प�ृ पर ��ख� । 

(II) Q.P. Code given on the right hand 
side of the question paper should be 
written on the title page of the 
answer-book by the candidate. 

(III) कृपया जा�च कर �� �क इस �� न-प� म� 38 
�� न ह� । 

(III) Please check that this question 
paper contains 38 questions. 

(IV) कृपया �� न का उ�र ण�खना शु� करने से 
पह�े, उ�र-पुण�तका म� यथा �थान पर �� न 
का �मा�क अव�य ण�ख� ।   

(IV) Please write down the Serial 
Number of the question in the 
answer-book at the given place 
before attempting it. 

(V) इस �� न-प� को प�न े के ��ए 15 �मनट का 
समय �दया गया ह ै। �� न-प� का �विरण पवूा�� 
म� 10.15 बज े �कया जाएगा । 10.15 बज ेस े
10.30 बज े िक परी�ा�� केव� �� न-प�  
को प��ग े और इस अव�� के दौरान वे  
उ�र-प�ु�िका पर कोई उ�र नह� ��ख�गे । 

(V) 15 minute time has been allotted to 
read this question paper. The 
question  paper  will  be distributed  
at 10.15 a.m. From 10.15 a.m. to 
10.30 a.m., the candidates will read 
the question paper only and will not 
write any answer on the  
answer-book during this period.     #       

65/S/1

*MATHEMATICS* 
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सामा�य नि��श : 

न���न�नित न���श� को बह�त सधव�ध�ी से पन�ए औ� उ�कध स�ती से पध�� क�न�ए : 

(i) इस �� �-प� म� 38 �� � ह� । सभी �� � अनिवाय� ह� । 

(ii) यह �� �-प� पा�च ि�ड� म� नवभधन�त है – क, ख, ग, घ एवं ङ । 

(iii) ख�ड क म� �� � सं�यध 1 से 18 तक बह�नवक�पीय (MCQ) तथध �� � सं�यध 19 एवं 20 अनभकथ� एवं 
तक�  आ�ध��त 1 अंक के �� � ह� । 

(iv) ख�ड ख म� �� � सं�यध 21 से 25 तक अनत �घु-उ��ीय (VSA) �कध� के 2 अंक� के �� � ह� ।  

(v) ख�ड ग म� �� � सं�यध 26 से 31 तक �घ-ुउ��ीय (SA) �कध� के 3 अंक� के �� � ह� । 

(vi) ख�ड घ म� �� � सं�यध 32 से 35 तक �ीघ�-उ��ीय (LA) �कध� के 5 अंक� के �� � ह� ।   

(vii) ख�ड ङ म� �� � सं�यध 36 से 38 तक �क�ण अ�यय� आ�ध��त 4 अंक� के �� � ह� । 

(viii) �� �-प� म� सम� नवक�प �ह� न�यध गयध है । य�नप, ि�ड ि के 2 �� �� म�, ि�ड ग के 3 �� �� म�,  
ि�ड घ के 2 �� �� म� तथध ि�ड ङ के 2 �� �� म� आंत��क नवक�प कध �धव�ध� न�यध गयध ह ै।  

(ix) कै�कु�ेट� कध उपयोग वनज�त है । 

 

ख�ड क 

 

इस ि� ड म� बह�नवक�पीय �� � (MCQ) ह�, न� �म� ��येक �� � 1 अंक कध ह ै। 

 

1. य�द आ� यहू A = [aij]22 म� aij =  





1,       i  j 

0,       i = j
 ह,ै िो A + A

2 बराबर है :  

(A)    
 
 
 

1 0

0 1
 (B)    

 
 
 

0 1

1 0
 

 

(C)    
 
 
 

1 1

1 1
 (D)    

 
 
 

0 0

0 0
  

य�द 
य�द 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections – A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 

questions number 19 and 20 are Assertion-Reason based questions of 1 mark 

each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 

questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 

carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 

carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying  

4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  

2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 

2 questions in Section E.  

(ix) Use of calculator is not allowed.  

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. If the matrix A = [aij]22 is such that aij = 
1,  if i  j 

0,  if i = j





, then A + A
2
 is 

equal to :  

(A)    
 
 
 

1 0

0 1
 (B)    

 
 
 

0 1

1 0
 

 

(C)    
 
 
 

1 1

1 1
 (D)    

 
 
 

0 0

0 0
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2. f(x) = cos
–1

 (2x) का �ा� ि है : 

(A) [–1, 1]  (B) 
 
  

1
0,  

2
 

(C) [– 2, 2] (D) 
 
  

1 1
,  

2 2
–  

3. सार�णक 
o o

o o

cos 75 sin 75

sin 15 cos 15
 का मान है :  

(A) 1   (B) श�ू य 

(C) 
1

2
  (D) 

3

2
 

4. एक � य�ु �मणीय आ� यहू X के ��ए, य�द X
2
 = I ह,ै िो X–1 बराबर है : 

(A) X   (B) X2 

(C) I  (D) O 

5. सार�णक  =   3

3

1

1 2

2        1

3 2

 म� अवयव a32 का सहखंड ह ै:   

(A)  5  (B) – 5  

(C) 5   (D) 0 

6. य�द  A को�ट n का एक ि� समक आ� यहू ह,ै िो A (Adj A) है एक :   

(A) ि� समक आ� यहू   

(B) पं�� ि  आ� यहू 

(C) श�ू य आ� यहू  

(D) �वषम सम�मि आ� यहू 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



 

65/S/1 Page 5 of 23 P.T.O. 
  g                                                                                                                                           # 

2. The domain of  f(x) = cos
–1

 (2x)  is :  

(A) [–1, 1]  (B) 
 
  

1
0,  

2
 

 

(C) [– 2, 2] (D) 
 
  

1 1
,  

2 2
–  

 

3. The value of the determinant 
o o

o o

cos 75 sin 75

sin 15 cos 15
is : 

(A) 1   (B) zero 

 

(C) 
1

2
  (D) 

3

2
 

4. For a non-singular matrix X, if X2 = I, then X–1 is equal to :  

(A) X   (B) X2 

(C) I  (D) O 

5. The cofactor of the element a32 in the determinant  =   3

3

1

1 2

2        1

3 2

 is :   

(A)  5  (B) – 5  

(C) 5   (D) 0 

6. If A is an identity matrix of order n, then A (Adj A) is a/an :  

(A) identity matrix   

(B) row matrix  

(C) zero matrix   

(D) skew symmetric matrix  
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7. य�द x = t
3 ि�ा y = t

2 ह,ै िो t = 1 पर 
2

2

d y

dx
 का मान है :  

(A) 
3

2
  (B) –

2
 
9

 

(C) –
3

 
2

  (D) –
2

 
3

 

8. परव�य x2
 = y ि�ा रेखा y = 1 �ारा प�रब� �े� का �े�फ� है :     

(A) 
2

3
 वग� इकाई  (B) 

1

3
 वग� इकाई 

(C) 
4

3
 वग� इकाई (D) 2 वग� इकाई 

9. य�द एक गो�े के आयिन के प�रवि�न क� दर उसक� ��� या के प�रवि�न क� दर से दगुनुी ह,ै िो गो�े 

का प�ृ ठीय �े�फ� है :  

(A) 1 वग� इकाई   

(B) 2 वग� इकाई 

(C) 3 वग� इकाई  

(D) 4 वग� इकाई 

10.  x
x3

x

 cos 
 d  बराबर है :  

(A) – 6 sin x + C      

(B) – 6 cos x + C     

(C) 6 cos x + C      

(D) 6 sin x + C     
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7. If x = t
3
 and y = t

2
, then 

2

2

d y

dx
 at  t = 1 is :    

(A) 
3

2
  (B) –

2
 
9

 

(C) –
3

 
2

  (D) –
2

 
3

 

8. The area bounded by the parabola x2 = y and the line y = 1 is :   

(A) 
2

3
 sq unit  (B) 

1

3
 sq unit 

(C) 
4

3
 sq units (D) 2 sq units 

9. If the rate of change of volume of a sphere is twice the rate of change of 

its radius, then the surface area of the sphere is :  

(A) 1 sq unit   

(B) 2 sq units 

(C) 3 sq units  

(D) 4 sq units 

10.  x
x3

x

 cos 
 d   is equal to :    

(A) – 6 sin x + C      

(B) – 6 cos x + C     

(C) 6 cos x + C      

(D) 6 sin x + C     
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11. य�द 
d

dx
f(x) = 3x

2
 – 

4

3

x
 इस �कार है �क f(1) = 0 ह,ै िो f(x) है :  

(A) 6x + 
5

12

x
    

(B) x
4
 – 

3

1

x
 + 2   

(C) x
3
 + 

3

1

x
 – 2    

(D) x
3
 + 

3

1

x
 + 2     

12. एक LPP म�, रै�खक �नकाय � यवरो�� �ारा बने ससंुगि �े� के कोनीय �बंद ु (1, 1), (3, 0) ि�ा  
(0, 3) ह� । य�द Z = ax + by, जहा� a, b > 0 का � यनूिमीकरण करना हो और Z का � यनूिम मान 
(3, 0) ि�ा (1, 1) पर हो, िो a ि�ा b के बीच का संबं� होगा : 

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

13. � यवरो��  x + y  1,  x, y  0  के अंिग�ि  Z = 3x + 4y  का अ��किम मान है :  

(A) 3  (B) 4 

(C) 7  (D) 0 

14. अवक� समीकरण dy

dx
 = 2x .

2x  + ye  का � यापक ह� है :  

(A) 
2x  + ye = C  (B) 

2 yx – e + e = C  

(C) 
2xe = ye + C  (D) 

2x  y– e = C 
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11. If  
d

dx
f(x) = 3x

2
 – 

4

3

x
 such that f(1) = 0, then f(x) is :  

(A) 6x + 
5

12

x
    

(B) x
4
 – 

3

1

x
 + 2   

(C) x3 + 
3

1

x
 – 2    

(D) x3 + 
3

1

x
 + 2     

12. In an LPP, corner points of the feasible region determined by the system 

of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where  

a, b > 0 is to be minimized, the condition on a and b, so that the minimum 

of Z occurs at (3, 0) and (1, 1), will be :   

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

13. The maximum value of Z = 3x + 4y subject to the constraints x + y  1,  

x, y  0 is :  

(A) 3  (B) 4 

(C) 7  (D) 0 

14. The general solution of the differential equation 
dy

dx
 = 2x .

2x  + ye  is : 

(A) 
2x  + ye = C  (B) 

2 yx – e + e = C  

(C) 
2xe = ye + C  (D) 

2x  y– e = C 
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15. य�द ‘m’ ि�ा ‘n’ �मश: अवक� समीकरण 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
 क� घाि ि�ा को�ट ह�, िो  

(m + n) का मान है :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

16. य�द |→
a | = 1, |

→
b | = 2 ि�ा →a .

→
b  = 2 ह,ै िो |→

a +
→
b | का मान है : 

(A) 9    

(B) 3  

(C) – 3    

(D) 2 

17. दो स�दश →a  ि�ा 
→
b  इस �कार ह� �क |→

a 
→
b | = 

→
a .

→
b ह ै। दोन� स�दश� के बीच का कोण है :   

(A) 30    (B) 60 

(C) 45  (D) 90 

18. एक �स�का 3 बार उछा�ा गया । कम-स-ेकम दो बार �चि आने क� �ा�यकिा है :  

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
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15. If ‘m’ and ‘n’ are the degree and order respectively of the differential 

equation 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
, then the value of (m + n) is :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

16. If |
→
a | = 1, |

→
b | = 2 and 

→
a .

→
b  = 2, then the value of |

→
a +

→
b | is :   

(A) 9    

(B) 3  

(C) – 3    

(D) 2 

17. Two vectors 
→
a and 

→
b are such that |

→
a 

→
b | = 

→
a .

→
b . The angle between 

the two vectors is :   

(A) 30    (B) 60 

(C) 45  (D) 90 

18. A coin is tossed three times. The probability of getting at least two heads 

is :   

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
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�� � सं�यध 19 औ� 20 अनभकथ� एवं तक�  आ�ध��त �� � ह� । �ो कथ� न�ए गए ह� न��म� एक को अनभकथ� 
(A) तथध �सू�े को तक�  (R) �ध�ध अंनकत नकयध गयध ह ै। इ� �� �� के सही उ�� �ीचे न�ए गए कोड (A), (B), 

(C) औ� (D) म� से च�ुक� �ीन�ए ।   

(A) अ��क�न (A) और िक�  (R) दोन� सही ह� और िक�  (R), अ��क�न (A) क� सही �या�या 
करिा है ।  

(B) अ��क�न (A) और िक�  (R) दोन� सही ह�, पर�ि ु िक�  (R), अ��क�न (A) क� सही 
�या�या िह� करिा है । 

(C) अ��क�न (A) सही ह,ै पर�ि ुिक�  (R) ��ि है ।  

(D) अ��क�न (A) ��ि ह,ै पर�ि ुिक�  (R) सही है । 

19. फ�न f : R ⎯→R पर �वचार क��जए, �जसे f(x) = x3 के �प म� प�र�ा�षि �कया गया है । 

 अनभकथ� (A) : f(x) एक एकैक� फ�न है ।  

 तक�   (R) : य�द फ�न का सह�ा� ि इसके प�रसर के समान हो, िो f(x) एकैक� फ�न होिा है । 

 

20. अनभकथ� (A) : मह�म पूणा�क फ�न f(x) = [x], x  ℝ म�, x = 2 पर अवक�नीय नह� है ।  

 तक�   (R) :  मह�म पूणा�क फ�न �कसी �ी पणूा�क�य मान पर संिि नह� होिा ।  

 

ख�ड ख 

इस ि�ड म� अनत �घ-ुउ��ीय (VSA) �कध� के 5 �� � ह�, न��म� ��येक के 2 अंक ह� ।  

21. (क) cos– 1 
 
 
 

1

2
–  + 2 sin– 1  

 
 

1

2
 का म�ु य मान �ाि क��जए । 

   अथवा 

 (ख) �स� क��जए �क  :  

         tan
– 1 x  = 

1

2
 cos

– 1
 
 
 
 

1  x

1 x

– 

+
, x  [0, 1]   
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Questions number 19 and 20 are Assertion and Reason based questions. Two 

statements are given, one labelled Assertion (A) and the other labelled Reason 

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false.  

(D) Assertion (A) is false, but Reason (R) is true.  

19. Consider the function f : R ⎯→R, defined as f(x) = x
3
. 

 Assertion (A) : f(x) is a one-one function. 

 Reason (R) : f(x) is a one-one function, if co-domain = range.   

20. Assertion (A) : f(x) = [x], x  ℝ, the greatest integer function is not 

differentiable at x = 2. 

 Reason (R) : The greatest integer function is not continuous at any 

integral value.   

SECTION B 

This section comprises 5 very short answer (VSA) type questions of 2 marks each. 

21. (a) Find the principal value of  cos
– 1

 
 
 
 

1

2
–  + 2 sin

– 1  
 
 

1

2
. 

 OR 

(b) Prove that : 

 tan
– 1 x  = 

1

2
 cos

– 1
 
 
 
 

1  x

1 x

– 

+
, x  [0, 1] 
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22. य�द ey (x + 1) = 1 ह,ै िो �स� क��जए �क dy

dx
 = – ey. 

23. 13 m �ंबी एक सी�ी दीवार के सहारे झकु� ह ै। सी�ी का नीचे का �सरा, ��ूम के अन�ुदश दीवार से 

दरू 2 m/s क� दर से ख�चा जािा है । दीवार पर इसक� ऊ� चाई �कस दर से घट रही ह,ै जब�क सी�ी के 

नीचे का �सरा दीवार से 12 m दरू ह ै?  

24. (क) य�द �बंद ु(–1, –1, 2), (2, 8, ) ि�ा (3, 11, 6) संरेख ह�, िो  का मान �ाि क��जए ।   

  अथवा 

(ख) →
a  ि�ा 

→
b दो सह-�ारं��क स�दश (co-initial vectors) ह� जो एक समांिर चि�ुु�ज क� 

सं�� न �जुाए� बनािे ह� और |
→
a | = 10, |

→
b | = 2 ि�ा →a .

→
b = 12 ह ै । समांिर 

चि�ुु�ज का �े�फ� �ाि क��जए  ।  

25. रेखाओ ं →r = (3 + 2)
^
i  – (2 – 2)

^
j  + (6 + 2)

^
k  ि�ा  

               
→
r = (2

^
j  – 5

^
k ) + (6

^
i  + 3

^
j  + 2

^
k ) के बीच का कोण �ाि क��जए ।  

ख�ड ग 

इस ि�ड म� �घु-उ��ीय (SA) �कध� के 6 �� � ह�, न��म� ��येक के 3 अंक ह� ।  

26. व� y = – x
3
 + 3x

2
 + 9x – 30 क� �वणिा (ढा�) का अ��किम मान �ाि क��जए ।   

27. (क) �ाि क��जए :  

  2 x4x   4x +–  10 d  

 अथवा 

(ख) मान �ाि क��जए :  

 
2

0

 
x sin x

dx
1 + cos x



  
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22. If  e
y
 (x + 1) = 1,  prove that  

dy

dx
 = − e

y
. 

23. A ladder 13 m long is leaning against the wall. The bottom of the ladder 

is pulled along the ground away from the wall at the rate of 2 m/s. How 

fast is the height on the wall decreasing when the foot of the ladder is  

12 m away from the wall ?   

24. (a) Find the value of , if the points (–1, –1, 2), (2, 8, ) and (3, 11, 6) 

are collinear. 

 OR 

(b) 
→
a  and 

→
b  are two co-initial vectors forming the adjacent sides of a 

parallelogram such that |
→
a | = 10, |

→
b | = 2 and 

→
a .

→
b = 12. Find 

the area of the parallelogram. 

25. Find the angle between the lines  

 
→
r = (3 + 2)

^
i  – (2 – 2)

^
j  + (6 + 2)

^
k    and  

 
→
r = (2

^
j  – 5

^
k ) + (6

^
i  + 3

^
j  + 2

^
k ). 

SECTION C 

This section comprises 6 short answer (SA) type questions of 3 marks each. 

26. Find the maximum slope of the curve  y = – x
3
 + 3x

2
 + 9x – 30.  

27. (a) Find : 

  2 x4x   4x +–  10 d  

 OR 

(b) Evaluate :  

 
2

0

 
x sin x

dx
1 + cos x



  
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28. �न� न���खि रै�खक �ो�ामन सम� या को �ाफ �ारा ह� क��जए :  

 � यवरो�� x + 4y  8  

                      2x + 3y  12 

                      3x + y  9 

                      x  0, y  0  

       के अंिग�ि Z = 2x + 3y का अ��किमीकरण क��जए ।  

29. (क) अवक� समीकरण (2x
2
 + y) dx = x dy का � यापक ह� �ाि क��जए ।  

 अथवा 

(ख) अवक� समीकरण dy

dx
 – 

y

x
 + cosec 

 
 
 

y

x
 = 0 का �व�श� ट ह� �ाि क��जए, य�द  

x = 1 के ��ए y = 0 �दया गया है ।  

30. य�द â , ^
b  ि�ा ĉ  मा�क स�दश ह� ि�ा â .^b  = â . ĉ  = 0 ह,ै ^

b  ि�ा ĉ  के बीच का कोण 
6

 

ह,ै िो �स� क��जए �क â  =  2 (^
b   ĉ ). 

31. (क) क�ा XII के चार �व�ा���य� को एक सम� या � विं� �प से ह� करने के ��ए दी गई ह ै । 

उनक� सम� या को ह� कर पाने क� सं�ावनाए� �मश: 1

2
, 

1

3
, 

2

3
 ि�ा 1

5
 ह� । उनम� से 

अ��किम एक �ारा सम� या ह� कर पाने क� �ा�यकिा �ाि क��जए ।  

 अथवा 

(ख) एक या���छक चर X का �ा�यकिा बंटन नीचे �दया गया ह ै:  

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 य�द E(X) = 2·94 ह,ै िो k �ाि क��जए और P(X  4) �ी �ाि क��जए ।  
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28. Solve the following LPP graphically :  

 Maximize Z = 2x + 3y  

 subject to the constraints x + 4y  8  

                                                     2x + 3y  12  

                                                     3x + y  9  

                                                     x  0, y  0. 

29. (a) Find the general solution of the differential equation  

  (2x2 + y) dx = x dy.  

 OR 

(b) For the differential equation 
dy

dx
 – 

y

x
 + cosec 

 
 
 

y

x
 = 0, find the 

particular solution, given that y = 0 when x = 1.    

30. If â , ^
b  and ĉ  are unit vectors such that â .^b  = â . ĉ  = 0 and the angle 

between ^b  and ĉ  is 


6
, then prove that â  =  2 (^

b   ĉ ). 

31. (a) Four students of class XII are given a problem to solve 

independently. Their chances of solving the problem respectively 

are 
1

2
, 

1

3
, 

2

3
 and 

1

5
. Find the probability that at most one of them 

will solve the problem. 

   OR 

(b) The probability distribution of a random variable X is given below : 

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 Find k, if E(X) = 2·94 and also find P(X  4).  
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     ख�ड घ  

इस ि�ड म�  4 �ीघ�-उ��ीय (LA) �कध� के �� � ह�, न��म� ��येक के 5 अंक ह� ।  

32. य�द A = 

 
 
 
  

 3    2  1

    1      

 

2

7    3

–

– 3

4

 

 ह,ै िो A–1 �ाि क��जए । A–1 के �योग से �दए गए समीकरण� के 

�नकाय  3x + 4y + 7z = 14;  2x – y + 3z = 4;  x + 2y – 3z = 0 को ह� क��जए ।  

33. (क) य�द y = cos x
2
 + cos

2
 x + cos

2
 (x

2
) + cos (x

x
) ह,ै िो dy

dx
 �ाि क��जए । 

 अथवा 

(ख) उन अंिरा�� को �ाि क��जए �जनम� �दया गया फ�न :  

  f(x) = 
3

10
x

4
 – 

4

5
x

3
 – 3x

2
 + 

36

5
x + 11 

  (i)   �नरंिर व��मान ह ै।  

 (ii)  �नरंिर �ासमान है । 

34. समाक�न के �योग से �े�       2(x, y) :  0  y  x ,   0  y  x,   0  x  3  का �े�फ� �ाि 

क��जए ।      

35. (क) नीचे दी गई रेखाओ ंl1 ि�ा l2 म� � यनूिम दरूी �ाि क��जए :    

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

        और  l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 अथवा 

(ख) दशा�इए �क रेखाए� x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 ि�ा x – 4

5
 = 

y – 1

2
 = 

z

1
 

��ि� छेदी रेखाए� ह� । रेखाओ ंका ��ि� छेदन �बंद ु�ी �ाि क��जए । 
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SECTION D 

This section comprises 4 long answer (LA) type questions of 5 marks each. 

32. If A = 

 
 
 
  

 3    2  1

    1      

 

2

7    3

–

– 3

4

 

, find A–1. Using A–1, solve the given system of 

equations 3x + 4y + 7z = 14;  2x – y + 3z = 4;  x + 2y – 3z = 0. 

33. (a) If y = cos x2 + cos2 x + cos2 (x2) + cos (xx), find 
dy

dx
. 

 OR 

(b) Find the intervals in which the function given by  

 f(x) = 
3

10
x4 – 

4

5
x3 – 3x2 + 

36

5
x + 11 is : 

 (i)   strictly increasing. 

 (ii)  strictly decreasing. 

34. Using integration, find the area of the region  

       2(x, y) :  0  y  x ,   0  y  x,   0  x  3 . 

35. (a) Find the shortest distance between the lines l1 and l2 given by : 

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

  and l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 OR 

(b) Show that the lines 
x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 and 

x – 4

5
 = 

y – 1

2
 = 

z

1
 

intersect. Also, find their point of intersection.  
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ख�ड ङ  

 इस ि�ड म� 3 �क�ण-अ�यय� आ�ध��त �� � ह�, न��म� ��येक के 4 अंक ह� । 

�करि अ�ययन – 1 

36. एक �ख�क� एक आयि के �प म� है �जसके ऊपर �ंबाई पर एक समबाह� ���जु अ� यारो�पि है । माना 
आयिाकार �ाग क� �ंबाई x मीटर ि�ा चौ�ाई y मीटर है ।  

 उपयु�� ि सचूना के आ�ार पर, �न� न���खि �� न� के उ�र दी�जए : 

(i) य�द �ख�क� का प�रमाप 12 m है, िो x ि�ा y के बीच सबंं� �ाि क��जए ।   1 

(ii) (i) म� �ा� ि � यंजक के �योग से, �ख�क� के �े�फ� का केव� x के फ�न के �प म� � यंजक 
���खए ।  1 

(iii) (क)  आयि क� वह �वमाए� �ाि क��जए �जनसे �ख�क� से अ��क-स-ेअ��क �काश आ 
सके । ((ii) म� �ा� ि �यंजक का �योग क��जए) 2 

 अथवा 

(iii) (ख) य�द यह �दया गया हो �क �ख�क� का �े�फ� 50 m
2 ह,ै िो �ख�क� के प�रमाप का 

x के पद� म� � यंजक �ाि क��जए ।   2 

�करि अ�ययन – 2 

37. � योहार� के मौसम म�, एक सोसाइटी के आवासीय क� याण संघ ने सा� वा�े पाक�  म� एक मे�े का 

आयोजन �कया । मे�े का मु� य आकष�ण, पाक�  के एक कोने म� �गा झ�ूा �ा जो झ�ूिे समय फ�न 

x
2
 = y का परव�य प� परूा करिा �ा ।   

 उपयु�� ि सचूना के आ�ार पर, �न� न���खि �� न� के उ�र दी�जए : 

(i) माना  f : N → R,  f(x) = x
2  �ारा प�र�ा�षि है । इसका प�रसर � या होगा ?  1 

(ii) माना  f : N → N,  f(x) = x
2  �ारा प�र�ा�षि ह,ै िो जा�च क��जए �क फ�न एकैक� है या 

नह� ।    1 

(iii) (क) माना f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  म� f(x) = x
2 �ारा प�र�ा�षि 

ह,ै िो �स� क��जए �क फ�न एकैक�-आ� छादी है । 2 

   अथवा 

(iii) (ख) माना f : ⎯→  म� f(x) = x
2
 �ारा प�र�ा�षि ह,ै िो दशा�इए �क f न िो एकैक� 

है और न ही आ� छादी है ।   2 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study – 1 

36. A window is in the form of a rectangle surmounted by an equilateral 

triangle on its length. Let the rectangular part have length and breadth x 

and y metres respectively. 

  Based on the given information, answer the following questions : 

(i)  If the perimeter of the window is 12 m, find the relation between  

x and y.  1 

(ii) Using the expression obtained in (i), write an expression for the 

area of the window as a function of x only.   1 

(iii) (a)  Find the dimensions of the rectangle that will allow maximum 

light through the window. (use expression obtained in (ii))   2 

 OR 

(iii) (b) If it is given that the area of the window is 50 m2, find an 

expression for its perimeter in terms of x.   2 

Case Study – 2 

37. During the festival season, there was a mela organized by the Resident 

Welfare Association at a park, near the society. The main attraction of 

the mela was a huge swing installed at one corner of the park. The swing 

is traced to follow the path of a parabola given by x
2
 = y.     

  Based on the above information, answer the following questions :  

(i) Let f : N ⎯→  R is defined by f(x) = x2. What will be the range ?  1 

(ii) Let f : N ⎯→N is defined by f(x) = x2. Check if the function is 

injective or not. 1 

(iii) (a)  Let f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  be defined by f(x) = x
2
. 

Prove that the function is bijective. 2 

 OR 

(iii) (b) Let f : ⎯→  is defined by f(x) = x
2
. Show that f is neither  

injective nor surjective. 2 
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�करि अ�ययन – 3 

38. एक संगठन क� �बं� स�म�ि के पद के ��ए दो � य�� ि  ��ि� प�ा� कर रह ेह� । पह�े ि�ा दसूरे � य�� ि  के 

चयन क� �ा�यकिा �मश: 0·5 ि�ा 0·6 है । इसके अ�ि�र� ि, य�द पह�े � य�� ि  का चयन होिा है, 

िो इसके �ारा अप�श� ट उपचार संयं� श�ु करने क� �ा�यकिा 0·7 है, जब�क दसूरे � य�� ि  का चयन 

होिा ह,ै िो उसक� संबं��ि �ा�यकिा 0·4 है ।  

 उपयु�� ि सचूना के आ�ार पर, �न� न���खि �� न� के उ�र दी�जए :  

(i) अप�श� ट उपचार संयं� के शु� होने क� �ा�यकिा � या है ?   2 

(ii) चयन के बाद, य�द अप�श� ट उपचार संयं� श�ु हो गया ह ैिो इसक� � या �ा�यकिा है �क 

पह�े � य�� ि  ने इसे शु� �कया ह ै?   2 
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Case Study – 3 

38. Two persons are competing for a position on the Managing Committee of 

an organisation. The probabilities that the first and the second person 

will be appointed are 0·5 and 0·6 respectively. Also, if the first person gets 

appointed, then the probability of introducing waste treatment plant is 

0·7 and the corresponding probability is 0·4, if the second person gets 

appointed.   

 Based on the above information, answer the following questions :  

(i) What is the probability that the waste treatment plant is 

introduced ?   2 

(ii) After the selection, if the waste treatment plant is introduced, 

what is the probability that the first person had introduced it ?   2 
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KENDRIYA VIDYALAYA SANGATHAN, BHUBANESWAR REGION 
PRE- BOARD EXAMINATION- 2024 

CLASS-XII 
SUBJECT- MATHEMATICS (041) 

TIME- 3:00 Hrs                                                                                                         M.M. 80  

General Instructions: 

1. This paper contains 38 questions. All questions are compulsory. 
2. This question paper is divided into five sections – A, B, C, D and E. 
3. In Section A, Questions no.1 to 18 are multiple choice questions (MCQs) and Questions no. 

19 and 20 are Assertion-Reason based questions of 1 mark each. . 
4. In Section B, Questions no. 21 to 25 are very short (VSA)-type questions, carrying 2 marks 

each. 
5. In Section C, Questions no. 26 to 31 are short answer (SA)- type questions carrying 3 

marks each. 
6. In Sections D, Questions no. 32 to 35 are Long Answer (LA)- type questions, carrying 5 

marks each. 
7. In Section E, Question no. 36 to 38 are Case study- based questions, carrying 4 marks 

each. 
8. There is no overall choice, however, an internal choice has been provided in 2 questions in 

section B,3 questions in section C, 2 questions in Section D and one subpart each in 2 
questions of section E. 

9. Use of calculator is not allowed. 

Q.N
O. Section-A (MCQs)   

1 What is the domain of  
    a)                    b)                  c)               d)  

 
1 

2 If     then  

    a)        b)         c)         d)  

1 

 

3  If   then  is 

    a) null matrix       b) an identity matrix       c) diagonal matrix          d) none of these 

1 
 

4  If  and If , then the values of k, a and b are 

    a) -6, -12, -8           b) -6,-4, -9      c) -6, 4, 9      d) -6, 12, 18 

1 
 

5 If  and A is a  matrix then sum of all possible values of k is  
a) 1                                b) -1                              c) 2                              d) 0 

1 
 

6 If  is a skew symmetric matrix of order  and  then  

    a)             b)               c)             d) 1 

1 
 

7 If    then  = 

     a)           b)            c)          d)  

1 
 

8 The rate of change of area of a circle with respect to its radius at  is  
     a)               b)         c)         d)  

1 
 

9   

     a)              b)           c)           d)  

1 
 

10  

      a)                     b)                 c)                    d) 1 

1 
 

11 The area of the curve     between  and    is 
      a) 1 sq. unit        b) 2 sq. unit            c) 4 sq. unit        d) 8 sq. unit 

1 
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12 The solution of differential equation  is 

     a)            b)                 c)  

1 
 

13 The integrating factor of the differential equation  is 

     a)         b)              c)                 d)  

 

1 
 

14.  
 The value of   











+








 kijkji ..2. is 

     a) 1                 b) -1        c) 2              d) -2 

1 
 

15.  
 

Projection of  on the vector  is  
     a) 4                 b) 0             c) -4         d) 2 

1 
 

16.  
 

The maximum value of  subject to constraints  and  is 
     a) 7                 b) 3             c) 4          d) 10 

1 
 

17.  
 

The optimal value of the objective function is attained at the points 
     a) given by intersection of inequation with y-axis only 
     b) given by intersection of inequation with x-axis only 
     c) given by corner points of the feasible region  
     d) None of these. 

1 
 
 

18.  
 

Two dice are thrown. If it is known that the sum of numbers on the dice was less than 5, the   
probability of getting a sum 3 is 
     a)                b)                   c)                d)  

1 

19.  
 

The following question contains   STATEMENT-1 (Assertion) and STATEMENT-2 (Reason) 
       and has the following choice (a), (b), (c) and (d), only one of which is the correct answer.  
       Mark the correct choice. 
      a)  Both A and R are true and R is the correct explanation of A. 
      b) Both A and R are true but R is not the correct explanation of A. 
      c) A is true but R is false. 
      d) A is false but R is true. 
Assertion(A): Principal value of  

Reason(R):    

 
1 
 
 
 
 
 
 
 

20.  
 

The following question contains   STATEMENT-1 (Assertion) and STATEMENT-2 (Reason) 
       and has the following choice (a), (b), (c) and (d), only one of which is the correct answer.  
       Mark the correct choice. 
       a)  Both A and R are true and R is the correct explanation of A. 
       b) Both A and R are true but R is not the correct explanation of A. 
       c) A is true but R is false. 
       d) A is false but R is true. 
Assertion(A) : |sinx| is continuous for all x ∈R  
Reason(R)     :  sinx  and  |x| are continuous in R . 

 
 
1 
 
 
 
 
 
 

 Section-B (VSA)  

21.  
Find the value of  

















−−

12

5
cot2sin 1  

2 

22.        Determine the values of the constants k so that the given function is continuous at . 

 

 
2 

23.   
 

Find  where  

                                   OR 
       Given  Show that  

 
2 
 

24 If  and  are mutually perpendicular and , then find the    
       values of and  

 
2 
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OR 
       If  ,  and  then find the angle between  and  

 
 

25 Find a unit vector perpendicular to both of the vectors    and   
       where ,  

2 

 Section-C (SA)  

26 The area of an expanding rectangle is increasing at the rate of . The length of the    
        rectangle is always equal to square of breadth. At what rate, the length is increasing when  
        breadth is 4.5cm. 

3 

27.  Find the interval in which the function  is increasing or  
      decreasing. 

3 

28 . Evaluate  3 

29.  
 

Find the points on the line  at a distance of 5 units from  

OR 
      Find the equation of a line passing through  and perpendicular to the lines 

       
      . 

3 
 
 
 
 

30.  
 

Solve the following LPP graphically. 
      Maximize    

      Subject to constraints:        

 
3 
 

31.  
 

Assume that each born child is equally likely to be a boy or a girl. If a family has two children,   
      what is the conditional probability that both are girls given that 
      The youngest is a girl?             At least one is a girl? 

OR 
     Two defective bulbs are mixed with 8 good ones. Find the probability distribution of number   of     
     defective bulbs if two bulbs are drawn at random. What is the average number of defective  
     bulbs drawn? 

3 

 Section-D (LA)  

 
32.  
 

If . Find  and hence solve the equations  

 

        2
1032

=++
zyx

  ,      5
564
=+−

zyx  ,   4
2096

−=−+
zyx  

 
 
5 

33 
 

If  and  then prove that   

OR 

      If  and   then show that  

 
5 
 

34.  
 

Using integration, find the area bounded between two curves 
         x2 = 4y and the line   x = 4y - 2 

5 
 

 
35. 
. 

Find the foot of the perpendicular from  on the line  
1

0

2

3

2

1

−

−
=

−

−
=

+ zyx
 Also find the 

image of the point A in the line.  
                   OR 

  Find the value of ‘ ’ so that the lines 
4

3

32

1 −
=

−
=

− zayx
      and 

1

0

2

1

5

4 −
=

−
=

− zyx
  and  

are intersecting lines.  Also, find the point of intersection 

5 
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Section-E (Case-Based) (4 marks) 

36 

 

Rahul visited the amusement park along with his family. The amusement park had a huge swing, 
which attracted many children. He found that the swing traced the path of a parabola as given by 

=  

 
Answer the following questions using the above information.  
(i) If f: R→R be defined by , then check whether f is an injective function or not.  

(ii) Let f: N→N be defined by  . Check whether f is a bijective function or not.  

(iii)Let  be defined by . Check whether the function f is    

      bijective or not by giving suitable reason.                                            
                                    OR  

     Let f: N→R be defined by . Determine the range of the function f. Also find f (3) 

 
 
 
 
 
 
 
 
 
 
 
 
1 
 
1 
 
 
2 
 
 
 
 
2 

37.
. 

 
 
 
 

The relation between the heights of the plant (y in cm) with respect to exposure to sunlight is 
governed by the following equation , where x is the number of days exposed to 

sunlight                                                                                             
Answer the following based on above information:  
(i) Find the rate of growth of the plant with respect to sunlight.  
(ii) What are the number of days it will take for the plant to grow to the maximum height?  
(iii) What is the maximum height of the plant?  
OR  

What will be the height of the plant after 2 days?  

 
 
 
 
 
 
 
 
1 
 
1 
2 
 
2 
 

38 In answering a question on a multiple-choice test for class XII, a student either knows the answer 
or guesses. Let 3/5 be the probability that he knows the answer and 2/5 be the probability that he 
guesses. Assume that a student who guesses at the answer will be correct with probability 1/3.  
Let  and  be the events that the student knows the answer, guesses the answer and 

answers. 
Based on the above information, answer the following:    
(i) What is the value of                                                           

(ii) Find the value of   

(iii) Find the value of E/ )  

OR  
What is the probability that the student knows the answer given that he answered it correctly?  
 

 
 
 
 
 
 
1 
 
 
1 
 
2 
 
2 

***************** 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



65/4/1/21/QSS4R����������������������� Page�1�of�24� P.T.O.�

�� Series��QSS4R/4� Set�–�1� �
�

������

��

� ����Roll�No.�

�� �
�
�
�

�

=� ������-����23���

=� ������-��38����

=� -��������-����-��-����

=� �

=� �-�����15��������-�����10.15�
����10.15���10.30�����-�������
��-������� �

=� Please�check�that�this�question�paper�contains�23�printed�pages.�

=� Please�check�that�this�question�paper�contains�38�questions.�

=� Q.P.� Code� given� on� the� right� hand� side� of� the� question� paper� should� be�
written�on�the�title�page�of�the�answer-book�by�the�candidate.�

=� Please�write�down�the�serial�number�of�the�question�in�the�answer-book�
before�attempting�it.�

=� 15�minute� time� has� been�allotted� to� read� this� question�paper.�The�question�
paper�will� be� distributed� at� 10.15� a.m.� From�10.15� a.m.� to� 10.30� a.m.,� the�
candidates�will�read�the�question�paper�only�and�will�not�write�any�answer�
on�the�answer-book�during�this�period.�

�

�
MATHEMATICS�

�

�

�

�

{ZYm©[aV�g‘¶�:�3�KÊQ�o� A{YH�V‘�A§H��:�80�
Time�allowed�:�3�hours� Maximum�Marks�:�80�

� -� � � -� �
-������
Candidates�must�write�the�Q.P.�Code�
on�the�title�page�of�the�answer-book.��

65/4/1
��

Q.P.�Code�

207�A�

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



65/4/1/21/QSS4R����������������������� Page�2�of�24� �

�
�

�

�������������:�

(i)� �-��38���� �� ���

� (ii)� �-� �����–�  �

� (iii)� ����1��18������19��20����

�1������

� (iv) ����21��25���-�(VSA)���2������

� (v) ����26��31��-�(SA)���3������

�� (vi)� ����32��35��-�(LA)���5������

� (vii)� ���36��38�����4������

� (viii)�-���������,�- ��2��,�- ��3��

,�- ��3����- ��2�����������

� (ix)� ��� ���

� �
�

���20��������1���� 20� �1�=�20�

1.� �
ú
ú
ú

û

ù

ê
ê
ê

ë

é

500

0db

0ca

����(scalar�matrix)�,��a�+�2b�+�3c�+�4d�����

� (A)� 0� � (B)� 5�

� (C)� 10� � (D)� 25�
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General�Instructions�:�

Read�the�following�instructions�very�carefully�and�strictly�follow�them�:��

� (i)� This�Question�Paper�contains�38�questions.�All�questions�are�compulsory.�

� (ii)� Question�Paper�is�divided�into�five�Sections�–�Section�A,�B,�C,�D�and�E.��

� (iii)� In� Section� A� –� Questions� no.� 1� to� 18� are� Multiple� Choice� Questions�

(MCQs)�and�Questions�no.�19�&�20�are�Assertion-Reason�based�questions�

of�1�mark�each.�

� (iv)� In�Section�B�–�Questions�no.�21�to�25�are�Very�Short�Answer�(VSA)�type�

questions,�carrying�2�marks�each.��

� (v)� In� Section� C� –� Questions� no.� 26� to� 31� are� Short� Answer� (SA)� type�

questions,�carrying�3�marks�each.�

� (vi)� In� Section� D� –� Questions� no.� 32� to� 35� are� Long� Answer� (LA)� type�

questions,�carrying�5�marks�each.���

� (vii)� In�Section�E� –�Questions�no.�36� to�38� are� case� study�based�questions,�

carrying�4�marks�each.��

� (viii)�There�is�no�overall�choice.�However,�an�internal�choice�has�been�provided�

in� 2� questions� in� Section�B,� 3� questions� in� Section� C,� 3� questions� in�

Section�D�and�2�questions�in�Section�E.��

� (ix)� Use�of�calculators�is�not�allowed.�

�

�

SECTION�–�A�
�

� This�section�consists�of�20�multiple�choice�questions�of�1�mark�each.� 20� �1�=�20�

1.� If�

ú
ú
ú

û

ù

ê
ê
ê

ë

é

500

0db

0ca

�is�a�scalar�matrix,�then�the�value�of�a�+�2b�+�3c�+�4d�is�:��

� (A)� 0� � (B)� 5�

� (C)� 10� � (D)� 25�
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2.� ���A–1�=� ú
û

ù
ê
ë

é

23–

12
�

7

1 ,���A��:� � �

� (A)� 7 ú
û

ù
ê
ë

é

23

1–2
� (B)� ú

û

ù
ê
ë

é

23

1–2
�

� (C)� ú
û

ù
ê
ë

é

23

1–2
�

7

1
� (D)� ú

û

ù
ê
ë

é

23

1–2
�

49

1
�

�

3.� �A�=� ú
û

ù
ê
ë

é

2–4–

12
�,��I�–�A�+�A2�–�A3�+�...��:� �

� (A)� ú
û

ù
ê
ë

é

34

1–1–
� (B)� ú

û

ù
ê
ë

é

1–4–

13
�

� (C)� ú
û

ù
ê
ë

é

00

00
� (D)� ú

û

ù
ê
ë

é

10

01
�

�

4.� �A�=�

ú
ú
ú

û

ù

ê
ê
ê

ë

é

1–15

321

002–

,��|�A�(adj.�A)�|����:�

� (A)� 100�I� (B)� 10�I�

� (C)� 10� � (D)� 1000�

�

5.� ����[1���x]� ú
û

ù
ê
ë

é

02–

04
�=�0,��x����:�

� (A)� –4� � (B)� –2��

� (C)� 2� � (D)� 4�

�

6.� e2x��ex�����:�

� (A)� ex� � (B)� 2ex�

� (C)� 2e2x� � (D)� 2e3x��
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2.� Given�that�A–1�=� ú
û

ù
ê
ë

é

23–

12
�

7

1
,�matrix�A�is�:� � � �

� (A)� 7 ú
û

ù
ê
ë

é

23

1–2
� (B)� ú

û

ù
ê
ë

é

23

1–2
�

� (C)� ú
û

ù
ê
ë

é

23

1–2
�

7

1
� (D)� ú

û

ù
ê
ë

é

23

1–2
�

49

1
�

�

3.� If�A�=� ú
û

ù
ê
ë

é

2–4–

12
,�then�the�value�of�I�–�A�+�A2�–�A3�+�...�is�:� �

� (A)� ú
û

ù
ê
ë

é

34

1–1–
� (B)� ú

û

ù
ê
ë

é

1–4–

13
�

� (C)� ú
û

ù
ê
ë

é

00

00
� (D)� ú

û

ù
ê
ë

é

10

01
�

�

4.� If�A�=�

ú
ú
ú

û

ù

ê
ê
ê

ë

é

1–15

321

002–

,�then�the�value�of�|�A�(adj.�A)�|�is�:� �

� (A)� 100�I� (B)� 10�I�

� (C)� 10� � (D)� 1000�

�

5.� Given�that�[1���x]� ú
û

ù
ê
ë

é

02–

04
�=�0,�the�value�of�x�is�:� �

� (A)� –4� � (B)� –2��

� (C)� 2� � (D)� 4�

�

6.� Derivative�of�e2x�with�respect�to�ex,�is�:� � �

� (A)� ex� � (B)� 2ex�

� (C)� 2e2x� � (D)� 2e3x��
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7.� k�����,��f(x)�=�
ïî

ï
í
ì

=

¹+

0��,�����k�����

0�,2�–���4

x

x
x
x

��

� x�=�0����?�

� � �

� (A)� 0� � (B)�
4

1
�

� (C)� 1� � (D)� 4�

�

8.� ò
3

0
2�–�9

d

x

x
����:�

� (A)�
6

p
� � (B)�

4

p
�

� (C)�
2

p
� � (D)�

18

p
�

�

9.� ��x�dy�+�y�dx�=�0�����:�

� (A)� xy�=�c� (B)� x�+�y�=�c�

� (C)� x2�+�y2�=�c2� (D)� log�y�=�log�x�+�c�

�

10.� ��(x�+�2y2)�
xd

dy
�=�y�(y�>�0)�����:�

� (A)�
x

1
� � (B)� x��

� (C)� y� � (D)�
y

1
�

�

11.� �
®
a ��

®
b �� � � � � |

®
a |� =� 1,� |

®
b |� =� 2� �

®
a �·�

®
b �=� 3 �,� �������

2
®
a ��–

®
b ������:� �

� (A)�
6

p
� � (B)�

3

p
�

� (C)�
6

5p
� � (D)�

6

11p
�
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7.� For�what�value�of�k,�the�function�given�below�is�continuous�at�x�=�0�?��

� � f(x)�=�
ïî

ï
í
ì

=

¹+

0��,�����k�����

0�,2�–���4

x

x
x
x

�

� (A)� 0� � (B)�
4

1
�

� (C)� 1� � (D)� 4�

�

8.� The�value�of� ò
3

0
2�–�9

d

x

x
�is�:�

� (A)�
6

p
� � (B)�

4

p
�

� (C)�
2

p
� � (D)�

18

p
�

�

9.� The�general�solution�of�the�differential�equation�x�dy�+�y�dx�=�0�is�:�

� (A)� xy�=�c� (B)� x�+�y�=�c�

� (C)� x2�+�y2�=�c2� (D)� log�y�=�log�x�+�c�

�

10.� The�integrating�factor�of�the�differential�equation�(x�+�2y2)�
xd

dy
�=�y�(y�>�0)�

is�:� �

� (A)�
x

1
� � (B)� x��

� (C)� y� � (D)�
y

1
�

�

11.� If�
®
a �and�

®
b �are�two�vectors�such�that�|�

®
a �|�=�1,�|�

®
b �|�=�2�and�

®
a �·�

®
b �=� 3 ,�

then�the�angle�between�2
®
a �and�–

®
b �is�:� �

� (A)�
6

p
� � (B)�

3

p
�

� (C)�
6

5p
� � (D)�

6

11p
�
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12.� �
®
a �=�2

^
i �–�

^
j �+�

^
k ,�

®
b �=�

^
i �–�3

^
j �–�5

^
k �

®
c �=�–3

^
i �+�4

^
j �+�4

^
k �� �

�����,���:� � � �

� (A)� ��� (B)� �-���

� (C)� ��� (D)� ���

�

13.� 
®
a �������|

®
a |�=�a�,�� � �

� � |
®
a �´�

^
i |

2
�+�|

®
a �´�

^
j |

2
�+�|

®
a �´�

^
k|

2
�����:�

� (A)� a2� � (B)� 2a2�

� (C)� 3a2� � (D)� 0�

�

14.� �(1,�–1,�0)������Y-����,����:�

� (A)�
®
r �=�

^
i �–�

^
j �+�l(

^
i �–�

^
j )� (B)�

®
r �=�

^
i �–�

^
j �+�l

^
j �

� (C)�
®
r �=�

^
i �–�

^
j �+�l

^
k � (D)�

®
r �=�l

^
j �

�

15.� �
1

z
��

3

1�–�y
��

2

�–�1
==

x
��

7

4�–�z
��

1–

y
��

2p

3�–�2
==

x
,��p�� ��� � ��

,���:� � � � ��

� (A)�
2

1
- � � (B)�

2

1
�

� (C)� 2� � (D)� 3�
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12.� The�vectors�
®
a �=�2

^
i �–�

^
j �+�

^
k ,�

®
b �=�

^
i �–�3

^
j �–�5

^
k �and�

®
c �=�–3

^
i �+�4

^
j �+�4

^
k �

represents�the�sides�of� � � �

� (A)� an�equilateral�triangle�

� (B)� an�obtuse-angled�triangle�

� (C)� an�isosceles�triangle�

� (D)� a�right-angled�triangle�

�

13.� Let�
®
a �be�any�vector�such�that�|

®
a |�=�a.�The�value�of�� �

� � |
®
a �´�

^
i |

2
�+�|

®
a �´�

^
j |

2
�+�|

®
a �´�

^
k|

2
�is�:�

� (A)� a2� � (B)� 2a2�

� (C)� 3a2� � (D)� 0�

�

14.� The� vector� equation� of� a� line� passing� through� the� point� (1,� –1,� 0)� and�

parallel�to�Y-axis�is�:� � � �

� (A)�
®
r �=�

^
i �–�

^
j �+�l(

^
i �–�

^
j )� (B)�

®
r �=�

^
i �–�

^
j �+�l

^
j �

� (C)�
®
r �=�

^
i �–�

^
j �+�l

^
k � (D)�

®
r �=�l

^
j �

�

15.� The� lines�
1

z
��

3

1�–�y
��

2

�–�1
==

x
�and�

7

4�–�z
��

1–

y
��

2p

3�–�2
==

x
�are� perpendicular� to�

each�other�for�p�equal�to�:� � � �

� (A)�
2

1
- � � (B)�

2

1
�

� (C)� 2� � (D)� 3�
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16.� ���(LPP)������,����Z�=�4x�+�y��

���:� � � �

� � � �

� (A)� 50� � (B)� 110�

� (C)� 120� � (D)� 170�

�

17.� ����X���,���:� �� �

X� 0� 1� 2� 3� 4�

P(X)� 0.1� k� 2k� k� 0.1�

� �k������

� ���X���2������

� (A)�
5

1
� � (B)�

5

2
�

� (C)�
5

4
� � (D)� 1�

�

18.� �f(x)�=�kx�–�sin�x����,��� � �

� (A)� k�>�1�� (B)� k�<�1�

� (C)� k�>�–1� (D)� k�<�–1�
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16.� The�maximum� value� of� Z� =� 4x� +� y� for� a�L.P.P.�whose� feasible� region� is�
given�below�is�:��

� � � �

� (A)� 50� � (B)� 110�

� (C)� 120� � (D)� 170�

�

17.� The�probability�distribution�of�a�random�variable�X�is�:�� �

X� 0� 1� 2� 3� 4�

P(X)� 0.1� k� 2k� k� 0.1�

� where�k�is�some�unknown�constant.��

� The�probability�that�the�random�variable�X�takes�the�value�2�is�:�

� (A)�
5

1
� � (B)�

5

2
�

� (C)�
5

4
� � (D)� 1�

�

18.� The�function�f(x)�=�kx�–�sin�x�is�strictly�increasing�for�

� (A)� k�>�1�� (B)� k�<�1�

� (C)� k�>�–1� (D)� k�<�–1�
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�

� ��19��20����(A)�����(R)��� � �����

��� �

� (A)� �(A)���(R)������(R)��(A)������������

��

� (B)� � (A)��� (R)���� � � (R)��(A)��� � �

��

� (C)� �(A)��,���(R)����

� (D)� �(A)�����(R)����

�

19.� (A)�:��R�=�{(x,�y)�:�(x�+�y)������x,�y�Î�N}���

���� � � �

� (R)�:����n��,�2n��������

�

20.� (A)�:��LPP��������������

� � Z�=�x�+�2y���������

�

� (R)�:��LPP�����,�����������
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ASSERTION-REASON�BASED�QUESTIONS�

� Questions�No.�19�&�20,�are�Assertion�(A)�and�Reason�(R)�based�questions�

carrying�1�mark�each.�Two�statements�are�given,�one�labelled�Assertion�(A)�

and�the�other�labelled�Reason�(R).��

� Select� the� correct� answer� from� the� codes� (A),� (B),� (C)� and� (D)� as� given�

below�:�

� (A)� Both�Assertion�(A)�and�Reason�(R)�are�true�and�the�Reason�(R)�is�the�

correct�explanation�of�Assertion�(A).�

� (B)� Both�Assertion�(A)�and�Reason�(R)�are�true�and�Reason�(R)�is�not�the�

correct�explanation�of�the�Assertion�(A).�

� (C)� Assertion�(A)�is�true,�but�Reason�(R)�is�false.�

� (D)� Assertion�(A)�is�false,�but�Reason�(R)�is�true.�

�

19.� Assertion�(A)�:�The�relation�R�=�{(x,�y)�:�(x�+�y)�is�a�prime�number�and�x,�y�Î�N}�

is�not�a�reflexive�relation.� � � �

� Reason�(R)�:�The�number�‘2n’�is�composite�for�all�natural�numbers�n.�

�

20.� Assertion� (A)� :� The� corner� points� of� the� bounded� feasible� region� of� a�

L.P.P.�are�shown�below.�The�maximum�value�of�Z�=�x�+�2y�occurs�at�

infinite�points.� � � �

�

� Reason� (R)� :� The� optimal� solution� of� a� LPP� having� bounded� feasible�

region�must�occur�at�corner�points.�
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�–� �

� ���5������,����2����

21.� (a)�
2

– p
�<�x�<�

2

p
���tan–1� ÷

ø

ö
ç
è

æ

x

x

�sin�–�1

�cos
�������� �

�

� (b)� tan–1�(1)�+�cos–1� ÷
ø

ö
ç
è

æ
-

2

1
�+�sin–1� ÷

ø

ö
ç
è

æ
-

2

1 �������� �

�

22.� (a)� �y�=�cos3�(sec2�2t)�,��
dt

dy
����� ��

� � � �

� (b)� �xy�=�ex�–�y�,�����
2)log���(1

log�
��

d

dy

x

x

x +
= .� �

�

23.� ���,���f(x)�=�x4�–�4x3�+�10����� �

�

24.� ����6�cm3/s�����������������,��
����8�cm��?� � � �

�

25.� ��: ò 1)�–�(

1
2xx

�dx.� � � �

�

�–� �

� ���6�-����,����3����

26.� ���y�=�(sin�x)x�·�xsin�x�+�ax�,��
xd

dy
���� �

�

27.� (a)� ���:� ò

p

++

4

0
2sin���2�cos��1

d�
xx

xx
� � � �

� � � �

� (b)� ���:� ò ex�
ú
ú

û

ù

ê
ê

ë

é

+
+

+
22 ��1

��

)��1(

1

2
3

x

x

x

�dx� � �
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SECTION�–�B�

� In�this�section�there�are�5�very�short�answer�type�questions�of�2�marks�each.�

21.� (a)� Express�tan–1� ÷
ø

ö
ç
è

æ

x

x

�sin�–�1

�cos
,�where�

2

– p
�<�x�<�

2

p
�in�the�simplest�form.� �

OR�

� (b)� Find�the�principal�value�of�tan–1�(1)�+�cos–1� ÷
ø

ö
ç
è

æ
-

2

1
�+�sin–1� ÷

ø

ö
ç
è

æ
-

2

1
.� �

�

22.� (a)� If�y�=�cos3�(sec2�2t),�find�
dt

dy
.� � � �

� � � OR�

� (b)� If�xy�=�ex�–�y,�prove�that�
2)log���(1

log�
��

d

dy

x

x

x +
= .� �

�

23.� Find� the� interval� in� which� the� function� f(x)� =� x4� –� 4x3� +� 10� is� strictly�
decreasing.� � � �

�

24.� The�volume�of�a�cube�is�increasing�at�the�rate�of�6�cm3/s.�How�fast�is�the�
surface�area�of�cube�increasing,�when�the�length�of�an�edge�is�8�cm�?� �

�

25.� Find�:� ò 1)�–�(

1
2xx

�dx.� � � �

�

SECTION�–�C�

� In�this�section�there�are�6�short�answer�type�questions�of�3�marks�each.�

26.� Given�that�y�=�(sin�x)x�·�xsin�x�+�ax,�find�
xd

dy
.��

�

27.� (a)� Evaluate�:�ò

p

++

4

0
2�sin��2�cos��1

d�

xx

xx
� � � �

� � � �OR�

� (b)� Find�:� ò ex�
ú
ú

û

ù

ê
ê

ë

é

+
+

+
22 ��1

��

)��1(

1

2
3

x

x

x

�dx� � �
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28.� ���:� ò
++

+

4��2��

5��3

2 xx

x
�dx� � � �

�

29.� (a)� ��
xd

dy
�=�y�cot�2x�����,����y ÷

ø

ö
ç
è

æ p

4
�=�2�� �

� � � �������������� �

� (b)� ��(x�e x

y

�+�y)�dx�=�x�dy�����,����y�=�1�

��x�=�1���� � � �

�

30.� ���������:� � �

� � � x�+�y�£�6�

� � � x�³�2�

� � � y�£�3�

� � � x,�y�³�0�

� � ��Z�=�2x�+�3y������

�

31.� (a)� 52�����������������������

��� ��,�������� �����

����������� �

�

� (b)� �������,���������

����������:�����������

������� � � �
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28.� Find�:� ò
++

+

4��2��

5��3

2 xx

x
�dx� � � �

�

29.� (a)� Find�the�particular�solution�of�the�differential�equation�
xd

dy
�=�y�cot�2x,�

given�that�y ÷
ø

ö
ç
è

æ p

4
�=�2.� � � �

� � � ��������������OR�

� (b)� Find�the�particular�solution�of�the�differential�equation�

� � � (xe x

y

�+�y)�dx�=�x�dy,�given�that�y�=�1�when�x�=�1.� �

�

30.� Solve�the�following�linear�programming�problem�graphically�:� �

� � Maximise�Z�=�2x�+�3y�

� � subject�to�the�constraints�:� �

� � � x�+�y�£�6�

� � � x�³�2�

� � � y�£�3�

� � � x,�y�³�0�

�

31.� (a)� A�card�from�a�well�shuffled�deck�of�52�playing�cards�is�lost.�From�the�

remaining�cards�of�the�pack,�a�card�is�drawn�at�random�and�is�found�

to�be�a�King.�Find�the�probability�of�the�lost�card�being�a�King.�

OR�

� (b)� A� biased� die� is� twice� as� likely� to� show� an� even� number� as� an� odd�

number.� If� such� a� die� is� thrown� twice,� find� the� probability�

distribution� of� the� number� of� sixes.� Also,� find� the� mean� of� the�

distribution.� �
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�–� �

� ��� -��������5����

32.� (a)� � y�=�x|x|���� � :� � ,�X-� �� x�=�–2������������
x�=�2������������ ��

�

� (b)� �� � � � 9x2�+�25y2�=�225,� � x�=�–2� �x�=�2������������
X-������������ ��

�

33.� (a)� �A�=�R�–�{5}��B�=�R�–�{1}���f(x)�=�
5�–�

3�–�

x

x
����f�:�A�®�B�

������f������ ��

�

� (b)� ���������R������

� � S�=�{(a,�b)�:��a�–�b�+� 2 �����}�

� � ,������

�

34.� �A�=�

ú
ú
ú

û

ù

ê
ê
ê

ë

é

1–21

123

3–12

�,��A–1����:���������

� � 2x�+�y�–�3z�=�13�

� � 3x�+�2y�+�z�=�4�

� � x�+�2y�–�z�=�8��

�

35.� (a)� �
1–

z�–�1
��

4

6�–�2y
��

2
==

x
�������� � �(4,�0,�–5)���

�,��������� � �

� (b)� � �
2

3�–�z
��

2k

2�–�y
��

3–

1
==

x�–�
��

7–

6�–�z
��

1

1�–�y
��

3k

1�–�
==

x � � ,� � k�

���� �:�� � ���� ����
,����(3,�–4,�7)�������
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SECTION�–�D�

� In�the�section�there�are�4�long�answer�type�questions�of�5�marks�each.�

32.� (a)� Sketch�the�graph�of�y�=�x|x|�and�hence�find�the�area�bounded�by�this�

curve,�X-axis�and�the�ordinates�x�=�–2�and�x�=�2,�using�integration.� �

OR�

� (b)� Using�integration,�find�the�area�bounded�by�the�ellipse�9x2�+�25y2�=�225,�

the�lines�x�=�–2,�x�=�2,�and�the�X-axis.� �

�

33.� (a)� Let�A� =�R�–� {5}� and� B�=�R�–� {1}.�Consider� the� function� f� :�A�®�B,�

defined�by�f(x)�=�
5�–�

3�–�

x

x
.�Show�that�f�is�one-one�and�onto.� �

OR�

� (b)� Check�whether�the�relation�S�in�the�set�of�real�numbers�R�defined�by�

� � S�=�{(a,�b)� :�where�a�–�b�+� 2 �is�an� irrational�number}� is� reflexive,�

symmetric�or�transitive.� � �

�

34.� If�A�=�

ú
ú
ú

û

ù

ê
ê
ê

ë

é

1–21

123

3–12

,�find�A–1�and�hence�solve�the�following�system�of�equations�:��

� � 2x�+�y�–�3z�=�13�

� � 3x�+�2y�+�z�=�4�

� � x�+�2y�–�z�=�8�

�

35.� (a)� Find� the� distance� between� the� line�
1–

z�–�1
��

4

6�–�2y
��

2
==

x
�and� another�

line�parallel�to�it�passing�through�the�point�(4,�0,�–5).�

OR�

� (b)� If� the� lines�
2

3�–�z
��

2k

2�–�y
��

3–

1
==

x�–�
�and�

7–

6�–�z
��

1

1�–�y
��

3k

1�–�
==

x
�are�

perpendicular�to�each�other,�find�the�value�of�k�and�hence�write�the�

vector�equation�of�a�line�perpendicular�to�these�two�lines�and�passing�

through�the�point�(3,�–4,�7).� �
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�–� �

� ���3���������4����

36.� �,��`�350��������� �������
��(p)���������(x)���� ��� ��

��,����p�=�450�–�
2

1
x�����

�
� ���������:�

� (i)� ��R(x)�=�xp(x)�������(x)���?���
���� � � �

� (ii)� ��������������?� �

�

37.� ������������������
����O�(0,�0,�0)���������D,�A��V�����

��-�:��2^
i �+�3

^
j �+�4

^
k ,�7

^
i �+�5

^
j �+�8

^
k ��–3

^
i �+�7

^
j �+�11

^
k �

���

�
�
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SECTION�–�E�

� In�this�section,�there�are�3�case�study�based�questions�of�4�marks�each.�
�

36.� A� store� has� been� selling� calculators� at� `� 350� each.� A� market� survey�
indicates�that�a�reduction� in�price� (p)�of�calculator� increases�the�number�
of�units�(x)�sold.�The�relation�between�the�price�and�quantity�sold�is�given�

by�the�demand�function�p�=�450�–�
2

1
x.�

�
� Based�on�the�above�information,�answer�the�following�questions�:�

� (i)� Determine� the�number� of�units� (x)� that�should� be�sold� to�maximise�
the�revenue�R(x)�=�xp(x).�Also,�verify�the�result.� �

� (ii)� What�rebate�in�price�of�calculator�should�the�store�give�to�maximise�
the�revenue�?� � � �

�

37.� An�instructor�at�the�astronomical�centre�shows�three�among�the�brightest�
stars�in�a�particular�constellation.�Assume�that�the�telescope�is�located�at�
O(0,�0,�0)�and�the�three�stars�have�their�locations�at�the�points�D,�A�and�V�

having�position�vectors�2
^
i �+�3

^
j �+�4

^
k ,�7

^
i �+�5

^
j �+�8

^
k �and�–3

^
i �+�7

^
j �+�11

^
k �

respectively.�

�
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� ��������:�

� (i)� �V,��A������?�� � � 1��

� (ii)�
®–

DA �����-������ 1�

� (iii)� ÐVDA������� � � 2�

� � � ������������� �

� (iii)� 
®–

DV ���
®–

DA �����?��� 2�

�

38.� ,������������������

������
5

1
�,�������

3

1
������

��
4

1
�������������

�

� ����������:�

� (i)� �������������?�� 1�

� (ii)� P(G| H)����G,���������H�����

������ � � 1�

� (iii)� ������������� 2�

�

� (iii)� ������������� 2�

_____________�

�
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�

65/4/1/21/QSS4R����������������������� Page�23�of�24� P.T.O.�

� Based�on�the�above�information,�answer�the�following�questions�:�

� (i)� How�far�is�the�star�V�from�star�A�?� � 1�

� (ii)� Find�a�unit�vector�in�the�direction�of�
®–

DA .� 1�

� (iii)� Find�the�measure�of�ÐVDA.� � � 2�

� � � �������������OR�

� (iii)� What�is�the�projection�of�vector�
®–

DV �on�vector�
®–

DA �?� 2�

�

38.� Rohit,�Jaspreet�and�Alia�appeared�for�an�interview�for�three�vacancies�in�

the� same� post.� The� probability� of� Rohit’s� selection� is�
5

1
,� Jaspreet’s�

selection� is�
3

1
�and� Alia’s� selection� is�

4

1
.� The� event� of� selection� is�

independent�of�each�other.�

�

� Based�on�the�above�information,�answer�the�following�questions�:�

� (i)� What�is�the�probability�that�at�least�one�of�them�is�selected�?� 1�

� (ii)� Find� P(G�| H )� where� G� is� the� event� of� Jaspreet’s� selection� and� H �

denotes�the�event�that�Rohit�is�not�selected.� 1�

� (iii)� Find�the�probability�that�exactly�one�of�them�is�selected.� 2�

OR�

� (iii)� Find�the�probability�that�exactly�two�of�them�are�selected.� 2�

_____________�

�
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SECTION - A

This section consists of 20 multiple choice questions of
1 mark each.

1. If a
r

 and b
r

 are two vectors such that

a 1, b 2 and a. b 3,= = =
r r r r

 then the angle between 2 a
r

and – b
r

 is :

(a)
6

p
(b)

3

p

(c)
5

6

p
(d)

11

6

p

2. The vectors ˆ ˆ ˆ ˆ ˆ ˆa 2i j k, b i 3j 5k= - + = - -
r r

 and
ˆ ˆ ˆc 3i 4 j 4k= - + +

r
 represents the sides of

(a) an equilaterlal triangle
(b) an obtuse - angled triangle

(c) an isosceles triangle
(d) a right - angled triangle

3. Let a
r

 be any vector such that a
r

 = a. The value of

2 2 2ˆ ˆ ˆa i a j a k´ + ´ + ´
r r r

 is :

(a) a2 (b) 2a2

(c) 3a2 (d) 0

4. If A = 
3 1

1 2

é ù
ê ú-ë û

 and AA2 + 7I = kA, then the value of k is :

(a) 1 (b) 2

(c) 5 (d) 7

5. Let A = 

1 1 2

0 2 3

3 2 4

-é ù
ê ú-ê ú
ê ú-ë û

 and B 

2 0 1
1

9 2 3 .
3

6 1

-é ù
ê ú= -ê ú
ê úlë û

If AB = I,

then the value of l is:

(a)
9

4

-
(b) –2

(c)
3

2

-
(d) 0

6. Derivative of x2 with respect to x3, is:

(a)
2

3x
(b)

3x

2

(c)
2x

3
(d) 6x5

2024All India

Time Allowed : 3 Hours Maximum Marks : 80

General Instructions:
(i) This question paper contains 38 questions. All questions are compulsory.
(ii) Question paper is divided into Five Sections - Sections A, B, C, D and E.
(iii) In Section A - Question Number 1 to 18 are Multiple Choise Questions (MCQ) type and Question Number 19 & 20 are

Assertion-Reason based questions of 1 mark each.
(iv) In Section B - Question Number 21 to 25 are Very Short Answer (VSA) type questions of 2 marks each.
(v) In Section C - Question Number 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.
(vi) In Section D - Question Number 32 to 35 are Long Answer (LA) type questions carrying 5 marks each.
(vii) In Section E - Question Number 36 to 38 are case study based questions carrying 4 marks each where 2 VSA type

questions are of 1 mark each and 1 SA type question is of 2 marks. Internal choice is provided in 2 marks question in
each case study.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section - B, 3 questions in
Section - C, 2 questions in Section - D and 2 questions in Section - E.

(ix) Use of calculators is NOT allowed.
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7. The function f(x) = |x| + |x – 2| is

(a) continuous, but not differentiable at x = 0 and x = 2.
(b) differentiable but not continuous at x = 0 and x = 2.
(c) continuous but not differentiable at x = 0 only.

(d) neither continuous nor differentiable at x = 0 and x = 2.

8. The value of 
2

0

tan d
3

p qæ ö qç ÷è øò  is:

(a) 3p + (b) 3 3 - p

(c) 3 - p (d) 3p -

9. The integrating factor of the differential equation

dy 2
y 0, x 0

dx x
+ = ¹  is:

(a)
2

x
(b) x2

(c)
2

xe (d) elog(2x)

10. The lines 
1 x y 1 z

2 3 1

- -
= =  and 

2x 3 y z 4

2p 1 7

- -
= =

-  are

perpendicular to each other for p equal to:

(a)
1

2
- (b)

1

2

(c) 2 (d) 3

11. The maximum value of Z = 4x + y for a  L. P. P. whose
feasible region is given below is:

X 

Y 

90 

50 A 

B 

0 10 20 30 40 50

(0, 50)

(20, 30)

(30, 0)

C

(a) 50 (b) 110
(c) 120 (d) 170

12. The probability distribution of a random variable X is:

X 0 1 2 3 4

P(X) 0.1 k 2k k 0.1

where k is some unknown constant.
The probability that the random variable X takes the value

2 is:

(a)
1

5
(b)

2

5

(c)
4

5
(d) 1

13. The function f(x) = kx – sin x is strictly increasing for
(a) k > 1 (b) k < 1

(c) k > – 1 (d) k < – 1
14. The Cartesian equation of a line passing through the point

with position vector ˆ ˆa i j= -
r

 and parallel to the line

( )ˆ ˆ ˆ ˆr i k 2i j ,= + + m -
r

 is

(a)
x 2 y 1 z

1 0 1

- +
= = (b)

x 1 y 1 z

2 1 0

- +
= =

-

(c)
x 1 y 1 z

2 1 0

+ +
= =

-
(d)

x 1 y z 1

2 1 0

- -
= =

-

15. If  

a c 0

b d 0

0 0 5

é ù
ê ú
ê ú
ê úë û

 is a scalar matrix, then the value of a + 2 b

+ 3c + 4d is:
(a) 0 (b) 5
(c) 10 (d) 25

16. Given that A–1 = 
2 11

,
3 27

é ù
ê ú-ë û

 matrix A is:

(a)
2 1

7
3 2

-é ù
ê ú
ë û

(b)
2 1

3 2

-é ù
ê ú
ë û

(c)
2 11

3 27

-é ù
ê ú
ë û

(d)
2 11

3 249

-é ù
ê ú
ë û

17. If A = 
2 1

4 2

é ù
ê ú- -ë û

,then the value of I – A + AA2 – A3 + ... is:

(a)
1 1

4 3

- -é ù
ê ú
ë û

(b)
3 1

4 1

é ù
ê ú- -ë û

(c)
0 0

0 0

é ù
ê ú
ë û

(d)
1 0

0 1

é ù
ê ú
ë û
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18. The integrating factor of the differential equation

(x + 2y2)
dy

dx
= y(y > 0) is:

(a)
1

x
(b) x

(c) y (d)
1

y

Questions No. 19 & 20, are Assertion (A) and Reason
(R) based questions carrying 1 marks each. Two
statements are given, one labelled Assertion (A) and
the other labelled Reason (R).
Select the correct answer from the codes (A), (B), (C)
and (D) as given below:
(a) Both Assertion (A) and Reason (R) are true and the

Reason (R) is the correct explanation of Assertion

(A).
(b) Both Assertion (A) and Reason (R) are true and

Reason (R) is not the correct explanation of the

Assertion (A).
(c) Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : The relation R =  {(x, y) : (x + y) is a prime
number and x, y ÎN} is not a reflexive relation.

Reason (R) : The number '2n' is composite for all natural
numbers n.

20. Assertion (A) : The corner points of the bounded feasible

region of a L. P. P. are shown below. The maximum value
of Z = x + 2y occurs at infinite points.

Y 

X 

N 

S 

R 

P Q 

T
(0, 60)

(60, 30)

(120, 0)

(40, 20)

(60, 0)

(120, 60)

0

30

60

Reason (R) : The optimal solution of a LPP having

bounded feasible region must occur at corner points.

SECTION - B

In this section there are 5 very short answer type  questions
of 2 marks each.

21. (a) If y = cos3 (sec2 2t), find 
dy

.
dt

OR

(b) If xy = ex – y, prove that
( )2

dy log x
.

dx 1 log x
=

+

22. The volume of a cube is increasing at the rate of 6cm3/s.
How fast is the surface area of cube increasing, when the
length of an edge is 8 cm?

23. Show that the function f given by f(x) = sin x + cos x, is

strictly decreasing in the interval
5

, .
4 4

p pæ ö
ç ÷è ø

24. (a) Express tan–1 cos x
,

1 sin x
æ ö
ç ÷è ø-

where x
2 2

-p p
< <  in the

simplest form.

OR
(b) Find the principal value of

tan–1 (1) + cos–1 
11 1

sin
2 2

-æ ö æ ö- + -ç ÷ ç ÷è ø è ø .

25. Find : ( ) ( )2 2

2x
dx.

x 1 x 4+ -
ò

SECTION - C

In this section there are 6 short answer type questions of 3
marks each.

26. Find 
dy

,
dx

if y = (cos x)x + cos–1 x  is given.

27. (a) Find the particular solution of the differential

equation 
dy

dx
= y cos 2x, given that y 

4

pæ ö
ç ÷è ø = 2.

OR
(b) Find the particular solution of the differential

equation

y
xxe y

æ ö
ç ÷è + ø dx = x dy, given that y = 1 when x = 1.

28. Find : 3sec dq qò
29. (a) A card from a well shuffled deck of 52 playing cards

is lost. From the remaining cards of the pack, a card is

drawn at random and is found to be a King. Find the
probability of the lost card being a King.
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OR
(b) A biased die is twice as likely to show an even number
as an odd number. If such a dies is thrown twice, find the
probability distribution of the number of sixes. Also, find

the mean of the distribution.
30. The corner points of the feasible region determined by

the system of linear constraints are as shown in the

following figure:
Y 

X 0 2  6 8 

10 
11 

4 

A 

B 

C 

D 

E

(0, 8)

(4, 10)

(6, 8)

(6, 5)

(4, 0)

4 

8 

(i) If Z = 3x – 4y be the objective function, then find the
maximum value of Z.

(ii) If Z = px + qy where p, q > 0 be the objective function.
Find the condition on p and q so that maximum value
of Z occurs at B(4, 10) and C(6, 8).

31. (a) Evaluate : 
4

0

xdx

1 cos 2x sin 2x

p

+ +ò

OR

(b) Find : 

( )
x

3 2
2 2

1 x
e dx

1 x
1 x

é ù+ê ú
+ê ú+ë û

ò

SECTION - D
In the section there are 4 long answer type questions of
5 marks each.

32. (a) Let A = R – {5} and B = R – {1}. Consider the function

f : A ® B, defined by f(x) = 
x 3

.
x 5

-
-

Show that f is one

- one and onto.
OR

(b) Check whether the relation S in the set of real numbers

R defined by S = {(a, b) :  where a – b + 2  is an

irrational number} is reflexive, symmetric or transitive.

33. (a) Find the distance between the line

x 2y 6 1 z

2 4 1

- -
= =

-
 and another line parallel to it

passing through the point (4, 0, –5).
OR

(b) If the line 
x 1 y 2 z 3

3 2k 2

- - -
= =

-
  and

x 1 y 1 z 6

3k 1 7

- - -
= =

-
 are perpendicular to each other,,

find the value of k and hence write the vector
equation of a line perpendicular to these two lines
and passing through the point (3, –4, 7).

34. Find A–1, if A =

1 2 1

2 3 1

1 0 1

é ù
ê ú-ê ú
ê úë û

 . Hence, solve the following

system of equations:

x + 2y + z = 5
2x + 3y = 1
x – y + z = 8

35.  (a) Sketch the graph of y = x|x| and hence find the area
bounded by  this curve, X - axis and the ordinates x
= –2 and x = 2, using integration.

OR
(b) Using integration, find the area bounded by the

ellipse 9x2 + 25y2 = 225, the lines x = –2, x = 2, and the

X - axis.
SECTION - E

In this section, there are 3 case study based  question

of 4 marks each.
36. Rohit, Jaspreet and Alia appeared for an interview for three

vacancies in the same post. The probability of Rohit's

selection is 
1

,
5

Jaspreet's selection is 
1

3
 and Alia's

selection is 
1

4
. The event of selection is independent of

each other.
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Based on the above information, answer the following
questions:
(i) What is the probability that at least one of them is

selected?           1

(ii) Find ( )P G | H where  G is  the  event  of   Jaspreet's

selection and H  denotes the event that Rohit is not

selected.                                            1
(iii) Find the probability that exactly one of them is

selected.                                            2
OR

(iii) Find the probability that exactly two of them are
selected.           2

37. A store has been selling calculators at 
`

 350 each. AA

market survey indicated that a reduction in price (p) of

calculator increases the number of units (x) sold. The
relation between the price and quantity sold is given by

the demand function 
1

p = 450 x.
2

-

Based on the above information, answer the following
questions:

(i) Determine the number of units (x) that should be
sold to maximise the revenue R(x) = xp(x). Also, verify
the result.           2

(ii) What rebate in price of calculator should the store
give to maximise the revenue?  2

38. An instructor at the astronomical centre shows three

among the brightest stars in a particular constellation.
Assume that the telescope is located at O(0, 0, 0) and the
three stars have their locations at the points D, A and V

having position vectors ˆ ˆ ˆ ˆ ˆ ˆ2i 3j 4k,7i 5j 8k+ + + +  and

ˆ ˆ ˆ3i 7 j 11k- + +  respectively..

Based on the above information, answer the following
questions:

(i) How far is the star V from star A?           1

(ii) Find a unit vector in the direction of DA
uuur

.              1
(iii) Find the measure of ÐVDA.                                      2

OR

(iii) What is the projection of vector DV
uuur

 on vector DA
uuur

?

         2
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65/S/3 Page 3 of 23 P.T.O. 
  g                                                                                                                                           # 

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. The principal value of  cos– 1 –
1

2

 
 
 

 is :  

(A) 


4
   (B) –

4


 

(C) 
3

4
  (D) 

2

3
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65/S/3 Page 5 of 23 P.T.O. 
  g                                                                                                                                           # 

2. The matrix 

 
 
 
  

1 0 0

    3  

0 4

 0

0

0   is :  

(A) an identity matrix   (B) a scalar matrix  

(C) a symmetric matrix  (D) a skew-symmetric matrix 

3. If [3x   5].
 
 
 

x

– 15
 = 0, then the value of x is : 

(A) zero   (B) 5 

(C) 2 5   (D)  5 

4. If A = 
 
 
 

1 2

4 2
 and |3A| = k|A|, then the value of k is : 

(A) 3   (B) 9 

(C) 6  (D) 27 

5. The area of a triangle with vertices (4, –1), (1, k) and (–2, –1) is  

9 sq units. The value of k is :  

(A) 8  (B) – 8  

(C) 2  (D) 6  

6. If A = 
 
 
 

2 3

1 4
, then the value of |adj A| is : 

(A) 5  (B) 25  

(C) – 5  (D) – 25   

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



 

65/S/3 Page 7 of 23 P.T.O. 
  g                                                                                                                                           # 

7. If  
d

dx
f(x) = 3x

2
 – 

4

3

x
 such that f(1) = 0, then f(x) is :  

(A) 6x + 
5

12

x
    

(B) x4 – 
3

1

x
 + 2   

(C) x3 + 
3

1

x
 – 2    

(D) x
3
 + 

3

1

x
 + 2     

8. If x = sin t and y = cos t, then 
2

2

d y

dx
 at t = 



4
 is : 

(A) – 1   (B) 2 

(C) 2 2   (D) – 2 2  

9. The area bounded by the line y = x, y-axis and the lines y = 0 and y = 4 is :  

(A) 16 sq units  (B) 8 sq units 

(C) 4 sq units (D) 2 sq units 

10. The maximum value of Z = 3x + 4y subject to the constraints x + y  1,  

x, y  0 is :  

(A) 3  (B) 4 

(C) 7  (D) 0 
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  g                                                                                                                                           # 

11. In an LPP, corner points of the feasible region determined by the system 

of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where  

a, b > 0 is to be minimized, the condition on a and b, so that the minimum 

of Z occurs at (3, 0) and (1, 1), will be :   

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

12. If |
→
a | = 1, |

→
b | = 2 and 

→
a .

→
b  = 2, then the value of |

→
a +

→
b | is :   

(A) 9    

(B) 3  

(C) – 3    

(D) 2 

13.  x
x

x

cot 
 d  is equal to :  

(A) log sin x + C     (B) 
x

log s n xi

2
 + C     

(C) 2 log sin x + C         (D) 
x

log in xs
 + C   

14. If the rate of change of volume of a sphere is twice the rate of change of 

its radius, then the surface area of the sphere is :  

(A) 1 sq unit   

(B) 2 sq units 

(C) 3 sq units  

(D) 4 sq units 
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15. If ‘m’ and ‘n’ are the degree and order respectively of the differential 

equation 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
, then the value of (m + n) is :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

16. A coin is tossed three times. The probability of getting at least two heads 

is :   

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
 

17. Two vectors 
→
a and 

→
b are such that |

→
a 

→
b | = 

→
a .

→
b . The angle between 

the two vectors is :   

(A) 30    (B) 60 

(C) 45  (D) 90 

18. The integrating factor of the differential equation 
dy

dx
 + y = 

1 + y

x
 is :  

(A) log x     (B) – log x  

(C) ex – x        (D) 
xe

x
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Questions number 19 and 20 are Assertion and Reason based questions. Two 

statements are given, one labelled Assertion (A) and the other labelled Reason 

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false.  

(D) Assertion (A) is false, but Reason (R) is true.  

19. Assertion (A) : f(x) = [x], x  ℝ, the greatest integer function is not 

differentiable at x = 2. 

 Reason (R) : The greatest integer function is not continuous at any 

integral value.   

20. Consider the function f : R ⎯→R, defined as f(x) = x
3
. 

 Assertion (A) : f(x) is a one-one function. 

 Reason (R) : f(x) is a one-one function, if co-domain = range.   

SECTION B 

This section comprises 5 very short answer (VSA) type questions of 2 marks each. 

21. If  e
y
 (x + 1) = 1,  prove that  

dy

dx
 = − e

y
. 

22. (a) Find the principal value of  cos
– 1

 
 
 
 

1

2
–  + 2 sin

– 1  
 
 

1

2
. 

 OR 

(b) Prove that : 

 tan
– 1 x  = 

1

2
 cos

– 1
 
 
 
 

1  x

1 x

– 

+
, x  [0, 1] 
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23. A spherical balloon has a variable diameter 
2

3
(2t + 1). Find the rate of 

change of its volume with respect to t.  

24. Find the angle between the lines  

 
→
r = (3 + 2)

^
i  – (2 – 2)

^
j  + (6 + 2)

^
k    and  

 
→
r = (2

^
j  – 5

^
k ) + (6

^
i  + 3

^
j  + 2

^
k ). 

25. (a) Find the value of , if the points (–1, –1, 2), (2, 8, ) and (3, 11, 6) 

are collinear. 

 OR 

(b) 
→
a  and 

→
b  are two co-initial vectors forming the adjacent sides of a 

parallelogram such that |
→
a | = 10, |

→
b | = 2 and 

→
a .

→
b = 12. Find 

the area of the parallelogram. 

 

SECTION C 

This section comprises 6 short answer (SA) type questions of 3 marks each. 

26. Find the intervals in which the function f given by  

 f(x) = – 2x
3
 – 9x

2
 – 12x + 1 is : 

(i) strictly increasing.  

(ii) strictly decreasing.  

 

27. (a) Find : 

  2 x4x   4x +–  10 d  

 OR 

(b) Evaluate :  

 
2

0

 
x sin x

dx
1 + cos x



  
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28. If â , ^
b  and ĉ  are unit vectors such that â .^b  = â . ĉ  = 0 and the angle 

between ^b  and ĉ  is 


6
, then prove that â  =  2 (^

b   ĉ ). 

29. Solve the following LPP graphically :  

 Maximize Z = 2x + 3y  

 subject to the constraints x + 4y  8  

                                                     2x + 3y  12  

                                                     3x + y  9  

                                                     x  0, y  0. 

30. (a) Four students of class XII are given a problem to solve 

independently. Their chances of solving the problem respectively 

are 
1

2
, 

1

3
, 

2

3
 and 

1

5
. Find the probability that at most one of them 

will solve the problem. 

   OR 

(b) The probability distribution of a random variable X is given below : 

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 Find k, if E(X) = 2·94 and also find P(X  4).  

31. (a) Find the general solution of the differential equation 

  (2x
2
 + y) dx = x dy.  

 OR 

(b) For the differential equation 
dy

dx
 – 

y

x
 + cosec 

 
 
 

y

x
 = 0, find the 

particular solution, given that y = 0 when x = 1.  

SECTION D 

This section comprises 4 long answer (LA) type questions of 5 marks each. 

32. (a) If y = cos x2 + cos2 x + cos2 (x2) + cos (xx), find 
dy

dx
. 

 OR 
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(b) Find the intervals in which the function given by  

 f(x) = 
3

10
x

4
 – 

4

5
x

3
 – 3x

2
 + 

36

5
x + 11 is : 

 (i)   strictly increasing. 

 (ii)  strictly decreasing. 

33. If A = 

 
 
 
  

   2    2  4

 4      2    4

   2  1   5

–

– –

–  

 and B = 

 
 
 
  

1

 

–

4

 1 0

2      3     

0    1 2

, find BA and use this to solve 

the system of equations :  

 y + 2z = 8,  

 x – y = – 1,  

 2x + 3y + 4z = 20 

34. (a) Find the shortest distance between the lines l1 and l2 given by : 

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

  and l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 OR 

(b) Show that the lines 
x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 and 

x – 4

5
 = 

y – 1

2
 = 

z

1
 

intersect. Also, find their point of intersection.  

35. Using integration, find the area of the region  

       2(x, y) :  0  y  x ,   0  y  x,   0  x  3 . 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study – 1 

36. A window is in the form of a rectangle surmounted by an equilateral 

triangle on its length. Let the rectangular part have length and breadth x 

and y metres respectively. 

  Based on the given information, answer the following questions : 

(i)  If the perimeter of the window is 12 m, find the relation between  

x and y.  1 

(ii) Using the expression obtained in (i), write an expression for the 

area of the window as a function of x only.   1 

(iii) (a)  Find the dimensions of the rectangle that will allow maximum 

light through the window. (use expression obtained in (ii))   2 

 OR 

(iii) (b) If it is given that the area of the window is 50 m2, find an 

expression for its perimeter in terms of x.   2 

Case Study – 2 

37. During the festival season, there was a mela organized by the Resident 

Welfare Association at a park, near the society. The main attraction of 

the mela was a huge swing installed at one corner of the park. The swing 

is traced to follow the path of a parabola given by x
2
 = y.     

  Based on the above information, answer the following questions :  

(i) Let f : N ⎯→  R is defined by f(x) = x2. What will be the range ?  1 

(ii) Let f : N ⎯→N is defined by f(x) = x2. Check if the function is 

injective or not. 1 

(iii) (a)  Let f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  be defined by f(x) = x
2
. 

Prove that the function is bijective. 2 

 OR 

(iii) (b) Let f : ⎯→  is defined by f(x) = x
2
. Show that f is neither  

injective nor surjective. 2 
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Case Study – 3 

38. Two persons are competing for a position on the Managing Committee of 

an organisation. The probabilities that the first and the second person 

will be appointed are 0·5 and 0·6 respectively. Also, if the first person gets 

appointed, then the probability of introducing waste treatment plant is 

0·7 and the corresponding probability is 0·4, if the second person gets 

appointed.   

 Based on the above information, answer the following questions :  

(i) What is the probability that the waste treatment plant is 

introduced ?   2 

(ii) After the selection, if the waste treatment plant is introduced, 

what is the probability that the first person had introduced it ?   2 
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12TH MATHAMATICS  
Time allowed : _3hour__       Maximum Marks = ___80______ 

SECTION-A 
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each) 

 
1. A function f: ℝ → ℝ defined as f(x) = xଶ − 4x + 5 is : 

(A) injective but not surjective. 
(B) surjective but not injective. 
(C) both injective and surjective. 
(D) neither injective nor surjective. 

2. If A = ൥
a c −1
 b 0 5
1 −5 0

൩ is a skew-symmetric matrix, then the value of 2a − (b + c) is : 

(A) 0 
(B) 1 
(C) -10 
(D) 1 

3. If A is a square matrix of order 3 such that the value of |adj ⋅ A| = 8, then the value of หA୘ห is : 
(A) √2 
(B) −√2 
(C) 8 
(D) 2√2 

4. If inverse of matrix ൥
7 −3 −3

−1 1 0
−1 0 1

൩ is the matrix ൥
1 3 3
1 λ 3
1 3 4

൩, then value of λ is : 

(A) -4 
(B) 1 
(C) 3 
(D) 4 

5.    If [x 2 0] ൥
5

−1
x

൩ = [3 1] ቂ
−2
x

ቃ, then value of x is : 

(A) -1 
(B) 0 
(C) 1 
(D) 2 

6. Find the matrix Aଶ, where A = ൣa୧୨൧ is a 2 × 2 matrix whose elements are given by a୧୨ = maximum (i, j) −

minimum (i, j) : 

(A) ቂ0 0
0 0

ቃ 

(B) ቂ0 1
1 0

ቃ 

(C) ቂ1 0
0 1

ቃ 

(D) ቂ1 1
1 1

ቃ 

7.  If xe୷ = 1, then the value of 
ୢ୷

ୢ୶
 at x = 1 is : 

(A) -1 
(B) 1 
(C) -e 
(D) −

ଵ

ୣ
 

8. Derivative of eୱ୧୬మ ୶ with respect to cos x is : 
(A) sin xeୱ୧୬మ ୶ 
(B) cos xeୱ୧୬మ ୶ 
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(C) −2cos xeୱ୧୬మ ୶ 
(D) −2sinଶ xcos xeୱ୧୬మ ୶ 

9. The function f(x) =
୶

ଶ
+

ଶ

୶
 has a local minima at x equal to : 

(A) 2 
(B) 1 
(C) 0 
(D) -2 

10.    Given a curve y = 7x − xଷ and x increases at the rate of 2 units per second. The rate at which the slope of the 
curve is changing, when x = 5 is : 
(A) −60units/sec 
(B) 60 units/sec 
(C) -70 units/sec 
(D) -140 units/sec 

11. ∫
ଵ

୶(୪୭୥ ୶)మ  dx is equal to : 

(A) 2log (log x) + c 
(B) −

ଵ

୪୭୥ ୶
+ c 

(C) 
(୪୭୥ ୶)య

ଷ
+ c 

(D) 
ଷ

(୪୭୥ ୶)య + c  

12.  The value of ∫ିଵ

ଵ
 x|x|dx is : 

(A) 
ଵ

଺
 

(B) 
ଵ

ଷ
 

(C) −
ଵ

଺
 

(D) 0 
13. Area of the region bounded by curve yଶ = 4x and the X-axis between x = 0 and x = 1 is : 

(A) 
ଶ

ଷ
 

(B) 
଼

ଷ
 

(C) 3 
(D) 

ସ

ଷ
 

14. The order of the differential equation 
ୢర୷

ୢ୶ర − sin ቀ
ୢమ୷

ୢ୶మቁ = 5 is : 

(A) 4 
(B) 3 
(C) 2 
(D) not defined 

15.   The position vectors of points P and Q are pሬ⃗  and qሬ⃗  respectively. The point R divides line segment PQ in the 
ratio 3:1 and S is the mid-point of line segment PR. The position vector of S is : 

(A) 
୮ሬሬ⃗ ାଷ୯ሬሬ⃗

ସ
 

(B) 
୮ሬሬ⃗ ାଷ୯ሬሬ⃗

଼
 

(C) 
ହ୮ሬሬ⃗ ାଷ୯ሬሬ⃗

ସ
 

(D) 
ହ୮ሬሬ⃗ ାଷ୯ሬሬ⃗

଼
 

16. The angle which the line 
୶

ଵ
=

୷

ିଵ
=

୸

଴
 makes with the positive direction of Y-axis is : 

(A) 
ହ஠

଺
 

(B) 
ଷ஠

ସ
 

(C) 
ହ஠

ସ
 

(D) 
଻஠

ସ
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17.   The Cartesian equation of the line passing through the point (1, −3,2) and parallel to the line : 
r⃗ = (2 + λ)ı̂ + λȷ̂ + (2λ − 1)k̂ is 
(A) 

୶ିଵ

ଶ
=

୷ାଷ

଴
=

୸ିଶ

ିଵ
 

(B) 
୶ାଵ

ଵ
=

୷ିଷ

ଵ
=

୸ାଶ

ଶ
 

(C) 
୶ାଵ

ଶ
=

୷ିଷ

଴
=

୸ାଶ

ିଵ
 

(D) 
୶ିଵ

ଵ
=

୷ାଷ

ଵ
=

୸ିଶ

ଶ
 

18. If A and B are events such that P(A/B) = P(B/A) ≠ 0, then : 
(A) A ⊂ B, but A ≠ B 
(B) A = B 
(C) A ∩ B = ϕ 
(D) P(A) = P(B) 
 
 

Assertion - Reason Based Questions 
 

Direction : In questions numbers 19 and 20, two statements are given one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the following options : 
(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of the Assertion 
(A). 
(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of the Assertion 
(A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 

19.   Assertion (A) : Domain of y = cosିଵ (x) is [−1,1]. 

Reason (R) : The range of the principal value branch of y = cosିଵ (x) is [0, π] − ቄ
஠

ଶ
ቅ. 

20.  Assertion (A) : The vectors 

 

aሬ⃗  = 6ı̂ + 2ȷ̂ − 8k̂

bሬ⃗  = 10ı̂ − 2ȷ̂ − 6k̂

c⃗ = 4ı̂ − 4ȷ̂ + 2k̂

   

represent the sides of a right angled triangle. 
Reason (R) : Three non-zero vectors of which none of two are collinear forms a triangle if their resultant is 
zero vector or sum of any two vectors is equal to the third. 
   

SECTION-B 
 

(Question nos. 21 to 𝟐𝟓 are very short Answer type questions carrying 𝟐 marks each) 
Find value of k if 

21.  sinିଵ ቂktan ቀ2cosିଵ 
√ଷ

ଶ
ቁቃ =

π

ଷ
. 

 
22.  (a) Verify whether the function f defined by 

f(x) = ൝xsin ൬
1

x
൰ , x ≠ 0

0, x = 0

  

is continuous at x = 0 or not. 
OR 

(b) Check for differentiability of the function f defined by f(x) = |x − 5|, at the point x = 5. 
  

23.   The area of the circle is increasing at a uniform rate of 2 cmଶ/sec. How fast is the circumference of the circle 
increasing when the radius r = 5 cm ? 

 
24.  (a) Find: ∫ cosଷ xe୪୭୥ ୱ୧୬ ୶ dx 
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OR 
(b) Find: ∫

ଵ

ହାସ୶ି୶మ  dx 

  
25.  Find the vector equation of the line passing through the point (2,3, −5) and making equal angles with the co-

ordinate axes. 
SECTION-C 

(Question nos. 26 to 31 are short Answer type questions carrying 𝟑 marks each) 
 

26.   (a) Find 
ୢ୷

ୢ୶
, if (cos x)୷ = (cos y)୶. 

OR 
 

(b) If √1 − xଶ + ඥ1 − yଶ = a(x − y), prove that 
ୢ୷

ୢ୶
= ට

ଵି୷మ

ଵି୶మ. 

 

27.   If x = asinଷ θ, y = bcosଷ θ, then find 
ୢమ୷

ୢ୶మ at θ =
஠

ସ
. 

 

28.   (a) Evaluate : ∫଴

஠
 

ୣౙ౥౩ ౮

ୣౙ౥౩ ౮ାୣషౙ౥  ౮  dx 
OR 

(b) Find: ∫
ଶ୶ାଵ

(୶ାଵ)మ(୶ିଵ)
dx 

 
 

29.  (a) Find the particular solution of the differential equation 
ୢ୷

ୢ୶
− 2xy = 3xଶe୶మ

; y(0) = 5. 
OR 

(b) Solve the following differential equation : 
xଶdy + y(x + y)dx = 0  

 
30.   Find a vector of magnitude 4 units perpendicular to each of the vectors 2ı̂ − ȷ̂ + k̂ and ı̂ + ȷ̂ − k̂ and hence 

verify your answer.   
 

31. The random variable X has the following probability distribution where a and b are some constants : 

𝐗 1 2 3 4 5 

𝐏(𝐗) 0.2 a a 0.2 b 

 
If the mean E(X) = 3, then find values of a and b and hence determine P(X ≥ 3). 
 
 

SECTION-D 
 

(Question nos. 32 to 𝟑𝟓 are Long Answer type questions carrying 5 marks each) 
 

32.  (a) If A = ൥
1 2 −3
2 0 −3
1 2 0

൩, then find Aିଵ and hence solve the following system of equations : 

x + 2y − 3z = 1

2x − 3z = 2
x + 2y = 3

 

OR 

(b) Find the product of the matrices ൥
1 2 −3
2 3 2
3 −3 −4

൩ ൥
−6 17 13
14 5 −8

−15 9 −1
൩ and hence solve the system of linear 

equations: 
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33.   Find the area of the region bounded by the curve 
 
34.  (a) Find the co-ordinates of the foot of the perpendicular drawn from the point 

ସି୶

ଶ
=

୷

଺
=

ଵି୸

ଷ
. 

Also, find the perpendicular distance of the given point from
 

(b) Find the shortest distance between the lines 
Lଵ : The line passing through (2, −1,1

Lଶ: r⃗ = ı̂ + (2μ + 1)ȷ̂ − (μ + 2)k̂. 
  

35.  Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y 
Subject to 

(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment q
carrying 4 marks each) 

36.  (a) Students of a school are taken to a railway museum to learn about railways heritage and its
 

 
An exhibit in the museum depicted many rail lines on the track near the railway station. Let L be the set of all 
rail lines on the railway track and R be the relation on 
𝐑 = {(lଵ, lଶ): lଵ   is parallel to  lଶ} 
On the basis of the above information, answer the following questions :
(i) Find whether the relation R is symmetric or not.
(ii) Find whether the relation R is transitive or not.
(iii) If one of the rail lines on the railway track is represented by the equation 
rail lines in R related to it. 

(b) Let S be the relation defined by S =
symmetric and transitive. 

x + 2y − 3z = −4

2x + 3y + 2z = 2

3x − 3y − 4z = 11

 

Find the area of the region bounded by the curve 4xଶ + yଶ = 36 using integration. 

ordinates of the foot of the perpendicular drawn from the point (2,3, −

Also, find the perpendicular distance of the given point from the line. 

OR 
 

(b) Find the shortest distance between the lines Lଵ& Lଶ given below : 
1) and parallel to 

୶

ଵ
=

୷

ଵ
=

୸

ଷ
 

Solve the following L.P.P. graphically : 

x + 2y ≤ 12

2x + y ≤ 12

4x + 5y ≥ 20

x, y ≥ 0

 

SECTION-E 
 

(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment q

(a) Students of a school are taken to a railway museum to learn about railways heritage and its

An exhibit in the museum depicted many rail lines on the track near the railway station. Let L be the set of all 
be the relation on L defined by 

ormation, answer the following questions : 
(i) Find whether the relation R is symmetric or not. 
(ii) Find whether the relation R is transitive or not. 
(iii) If one of the rail lines on the railway track is represented by the equation y = 3x +

OR 
= {(lଵ, lଶ): lଵ   is perpendicular to  lଶ} check whether the relation 

−8) to the line 

(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment questions 

(a) Students of a school are taken to a railway museum to learn about railways heritage and its history. 

 

An exhibit in the museum depicted many rail lines on the track near the railway station. Let L be the set of all 

+ 2, then find the set of 

check whether the relation S is 
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37.  A rectangular visiting card is to contain 

card are to be 1 cm and the margins on the left and right are to be

 
On the basis of the above information, answer the following questions :
(i) Write the expression for the area of the visiting card in
(ii) Obtain the dimensions of the card of minimum area.

38.   A departmental store sends bills to charge its customers once a month. Past experience shows that 
customers pay their first month bill in time. The store also found that the 
has the probability of 0.8 of paying in time next month and the customer who doesn't pay in time has the 
probability of 0.4 of paying in time the next month.
Based on the above information, answer the following questions:
(i) Let Eଵ and Eଶ respectively denote the event of customer paying or not paying the first month bill in time.
Find P(Eଵ), P(Eଶ). 
(ii) Let A denotes the event of customer paying second month's bill in time, then find 
(iii) Find the probability of customer paying second month's bill in time.

 

(iii) Find the probability of customer paying first month's bill in time if it is found that customer has paid the 
second month's bill in time. 
 
 

  

A rectangular visiting card is to contain 24sq. cm. of printed matter. The margins at the top and bottom of the 
card are to be 1 cm and the margins on the left and right are to be 1 ½  cm as shown below :

On the basis of the above information, answer the following questions : 
(i) Write the expression for the area of the visiting card in terms of x. 
(ii) Obtain the dimensions of the card of minimum area. 
A departmental store sends bills to charge its customers once a month. Past experience shows that 

customers pay their first month bill in time. The store also found that the customer who pays the bill in time 
has the probability of 0.8 of paying in time next month and the customer who doesn't pay in time has the 
probability of 0.4 of paying in time the next month. 
Based on the above information, answer the following questions: 

respectively denote the event of customer paying or not paying the first month bill in time.

(ii) Let A denotes the event of customer paying second month's bill in time, then find P
of customer paying second month's bill in time. 

OR 
 

(iii) Find the probability of customer paying first month's bill in time if it is found that customer has paid the 

the top and bottom of the 
as shown below : 

 

A departmental store sends bills to charge its customers once a month. Past experience shows that 70% of its 
customer who pays the bill in time 

has the probability of 0.8 of paying in time next month and the customer who doesn't pay in time has the 

respectively denote the event of customer paying or not paying the first month bill in time. 

P(A ∣ Eଵ) and P(A ∣ Eଶ). 

(iii) Find the probability of customer paying first month's bill in time if it is found that customer has paid the 
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12TH MATHAMATICS 
Time allowed : _3hour__        Maximum Marks = ___80______ 

 
SECTION A 

 
Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 19 and 20 are Assertion-Reason 
based questions of 1 mark each. 
 
1. If A = ൣa୧୨൧ is an identity matrix, then which of the following is true ? 

(A)  a୧୨ = ቊ
0,  if i = j

1,  if  i ≠ j
  

(B) a୧୨ = 1, ∀i, j 
(C) a୧୨ = 0, ∀i, j 

(D)  a୧୨ = ቊ
0,  if  i ≠ j

1,  if  i = j
  

2. Let Rାdenote the set of all non-negative real numbers. Then the function f: Rା → Rାdefined as f(x) = xଶ + 1 is : 
(A) one-one but not onto 
(B) onto but not one-one 
(C) both one-one and onto 
(D) neither one-one nor onto 

3.  Let A = ቂ
a b
c d

ቃ be a square matrix such that adj A = A. Then, (a + b + c + d) is equal to : 

(A) 2 a 
(B) 2 b 
(C) 2 c 
(D) 0 

4. A function f(x) = |1 − x + |x|| is : 
(A) discontinuous at x = 1 only 
(B) discontinuous at x = 0 only 
(C) discontinuous at x = 0,1 
(D) continuous everywhere 

5.  If the sides of a square are decreasing at the rate of 1.5 cm/s, the rate of decrease of its perimeter is : 
(A) 1.5 cm/s 
(B) 6 cm/s 
(C) 3 cm/s 
(D) 2.25 cm/s 

6.   ∫  
ୟ

ିୟ
f(x)dx = 0, if :   

(A) f(−x) = f(x) 
(B) f(−x) = −f(x) 
(C) f(a − x) = f(x) 
(D)  f(a − x) = −f(x) 

7. xlog x
ୢ୷

ୢ୶
+ y = 2log x is an example of a : 

(A) variable separable differential equation. 
(B) homogeneous differential equation. 
(C) first order linear differential equation. 
(D) differential equation whose degree is not defined. 

8.  If aሬ⃗ = 2ı̂ − ȷ̂ + k̂ and bሬ⃗ = ı̂ + ȷ̂ − k̂, then aሬ⃗  and bሬ⃗  are: 
(A) collinear vectors which are not parallel 
(B) parallel vectors 
(C) perpendicular vectors 
(D) unit vectors 

9. If α, β and γ are the angles which a line makes with positive directions of x, y and z axes respectively, then 
which of the following is 𝐧𝐨𝐭 true? 
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(A) cosଶ α + cosଶ β + cosଶ γ = 1 
(B) sinଶ α + sinଶ β + sinଶ γ = 2 
(C) cos 2α + cos 2β + cos 2γ = −1 
(D) cos α + cos β + cos γ = 1 

10.   The restrictions imposed on decision variables involved in an objective function of a linear programming 
problem are called : 
(A) feasible solutions 
(B) constraints 
(C) optimal solutions 
(D) infeasible solutions 

11. Let E and F be two events such that P(E) = 0 ⋅ 1, P(F) = 0 ⋅ 3, P(E ∪ F) = 0 ⋅ 4, then P(F ∣ E) is : 
(A)  0.6 
(B) 0 ⋅ 4 
(C) 0.5 
(D) 0 

12.  If A and B are two skew symmetric matrices, then (AB + BA) is : 
(A) a skew symmetric matrix 
(B) a symmetric matrix 
(C) a null matrix 
(D) an identity matrix 

13. If อ
1 3 1
k 0 1
0 0 1

อ = ±6, then the value of k is : 

(A) 2 
(B) -2 
(C) ±2 
(D) ∓2 

14.  The derivative of 2୶ w.r.t. 3୶ is : 

(A) ቀ
ଷ

ଶ
ቁ

୶ ୪୭୥ ଶ

୪୭୥ ଷ
 

(B) ቀ
ଶ

ଷ
ቁ

୶ ୪୭୥ ଷ

୪୭୥ ଶ
 

(C) ቀ
ଶ

ଷ
ቁ

୶ ୪୭୥ ଶ

୪୭୥ ଷ
 

(D) ቀ
ଷ

ଶ
ቁ

୶ ୪୭୥ ଷ

୪୭୥ ଶ
 

15. If |aሬ⃗ | = 2 and −3 ≤ k ≤ 2, then |kaሬ⃗ | ∈ : 
(A) [−6,4] 
(B) [0,4] 
(C) [4,6] 
(D) [0,6] 

16.   If a line makes an angle of 
஠

ସ
 with the positive directions of both x -axis and z -axis, then the angle which it 

makes with the positive direction of y -axis is : 
(A) 0 
(B) 

஠

ସ
 

(C) 
஠

ଶ
 

(D) π 
17.   Of the following, which group of constraints represents the feasible region given below? http
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(A) x + 2y ≤ 76,2x + y ≥ 104, x, y ≥ 0
(B) x + 2y ≤ 76,2x + y ≤ 104, x, y ≥ 0
(C) x + 2y ≥ 76,2x + y ≤ 104, x, y ≥ 0
(D) x + 2y ≥ 76,2x + y ≥ 104, x, y ≥ 0

18. If A = ൥
2 0 0
0 3 0
0 0 5

൩, then Aିଵ is : 

(A) 

⎣
⎢
⎢
⎢
⎡

ଵ

ଶ
0 0

0
ଵ

ଷ
0

0 0
ଵ

ହ⎦
⎥
⎥
⎥
⎤

 

(B)  30

⎣
⎢
⎢
⎢
⎡

ଵ

ଶ
0 0

0
ଵ

ଷ
0

0 0
ଵ

ହ⎦
⎥
⎥
⎥
⎤

 

(C) 
ଵ

ଷ଴
൥
2 0 0
0 3 0
0 0 5

൩ 

(D) 
ଵ

ଷ଴

⎣
⎢
⎢
⎢
⎡

ଵ

ଶ
0 0

0
ଵ

ଷ
0

0 0
ଵ

ହ⎦
⎥
⎥
⎥
⎤

 

   
 
 

Questions number 19 and 20 are Assertion and Reason based questions. Two statements are given, one labelled 
Assertion (A) and the other labelled Reason 
given below. 
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is fals
(D) Assertion (A) is false, but Reason (R) is true.
 
19.  Assertion (𝐀):   Every scalar matrix is a diagonal matrix.

Reason (𝐑):   In a diagonal matrix, all the diagonal elements are 0.
20. Assertion (A) : Projection of aሬ⃗  on bሬ⃗  is same as projection of 

Reason (𝐑) : Angle between aሬ⃗  and bሬ⃗  is same as angle between 
 

 
0 
0 
0 
0 

Questions number 19 and 20 are Assertion and Reason based questions. Two statements are given, one labelled 
Assertion (A) and the other labelled Reason (R). Select the correct answer from the codes (A), (B), (C) and (D) as 

A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 

Every scalar matrix is a diagonal matrix. 
In a diagonal matrix, all the diagonal elements are 0.  

is same as projection of bሬ⃗  on aሬ⃗ . 
is same as angle between bሬ⃗  and aሬ⃗  numerically. 

Questions number 19 and 20 are Assertion and Reason based questions. Two statements are given, one labelled 
. Select the correct answer from the codes (A), (B), (C) and (D) as 

A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A). 
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A). http

s:/
/ra

vit
es

tpap
ers

.co
m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



  
 

SECTION : B 
 

Question  no 21 to 25 are very short answer (VSA)type questions, carrying 2 mark each. 
  

21.   Evaluate: secଶ ቀtanିଵ 
ଵ

ଶ
ቁ + cosecଶ ቀcotିଵ 

ଵ

ଷ
ቁ 

22.  (a)   If x = e୶/୷, prove that 
ୢ୷

ୢ୶
=

୪୭୥ ୶ିଵ

(୪୭୥ ୶)మ 

OR 
 

(b) Check the differentiability of f(x) = ൜
xଶ + 1, 0 ≤ x < 1
3 − x, 1 ≤ x ≤ 2

   at x = 1 

 
23.  Evaluate :  ∫  

஠/ଶ

଴
sin 2xcos 3xdx 

OR 
 

(b) Given 
ୢ

ୢ୶
F(x) =

ଵ

√ଶ୶ି୶మ
 and F(1) = 0, find F(x). 

 
24.     Find the position vector of point C which divides the line segment joining points A and B having position 

vectors ı̂ + 2ȷ̂ − k̂ and −ı̂ + ȷ̂ + k̂ respectively in the ratio 4: 1 externally. Further, find |ABሬሬሬሬሬ⃗ |: |BCሬሬሬሬሬ⃗ |. 
 
25.  Let aሬ⃗  and bሬ⃗  be two non-zero vectors. 

Prove that |aሬ⃗ × bሬ⃗ | ≤ |aሬ⃗ ||bሬ⃗ |. 
State the condition under which equality holds, i.e., |aሬ⃗ × bሬ⃗ | = |aሬ⃗ ||bሬ⃗ |. 
 

SECTION : C 
 

Question no  26  to 31 are short answer (SA) type question  , carrying 3 mark each. 

26.   (a)  If xcos (p + y) + cos psin (p + y) = 0, prove that  cos p
ୢ୷

ୢ୶
= −cosଶ (p + y), where p is a constant.  

 
 

OR 
 

(b) Find the value of a and b so that function f defined as : 

f(x) =

⎩
⎪
⎨

⎪
⎧

x − 2

|x − 2|
+ a,  if x < 2

a + b,  if x = 2
x − 2

|x − 2|
+ b,  if x > 2

  

is a continuous function. 
 
27.  (a) Find the intervals in which the function f(x) =

୪୭୥ ୶

୶
 is strictly increasing or strictly decreasing. 

 
 (b) Find the absolute maximum and absolute minimum values of the function f given by f(x) =

୶

ଶ
+

ଶ

୶
, on the 

interval [1,2]. 

28.      Find : ∫  
୶మାଵ

(୶మାଶ)(୶మାସ)
dx  

  
29.   Find : ∫  

ଶାୱ୧୬ ଶ୶

ଵାୡ୭ୱ ଶ୶
e୶dx  
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OR 
(b) Evaluate :∫  

஠/ସ

଴

ଵ

ୱ୧୬ ୶ାୡ  ୶
dx 

 
30.   Solve the following linear programming problem graphically : 

Maximise z = 4x + 3y, subject to the constraints 
x + y ≤ 800

2x + y ≤ 1000

x ≤ 400
x, y ≥ 0

 

 
31.   The chances of P, Q and R getting selected as CEO of a company are in the ratio 4: 1: 2 respectively. The 

probabilities for the company to increase its profits from the previous year under the new CEO, P, Q or R are 
0.3,0.8 and 0.5 respectively. If the company increased the profits from the previous year, find the probability 
that it is due to the appointment of R as CEO. 

 
  

SECTION D 
Questions no. 32 to 35 are long answer (LA) type questions carrying 5 marks each.   

 
32. A relation R on set A = {−4, −3, −2, −1,0,1,2,3,4} be defined as R = {(x, y): x + y is an integer divisible by 2}. 

Show that R is an equivalence relation. Also, write the equivalence class [2]. 
 
33. (a)  It is given that function f(x) = xସ − 62xଶ + ax + 9 attains local maximum value at x = 1. Find the value of ' 

a ', hence obtain all other points where the given function f(x) attains local maximum or local minimum values. 
 

OR 
 
(b) The perimeter of a rectangular metallic sheet is 300 cm . It is rolled along one of its sides to form a cylinder. 
Find the dimensions of the rectangular sheet so that volume of cylinder so formed is maximum. 
 

34. Using integration, find the area of the region enclosed between the circle xଶ + yଶ = 16 and the lines x = −2 
and x = 2. 
 

 
 

 
35.   (a) Find the equation of the line passing through the point of intersection of the lines 

୶

ଵ
=

୷ିଵ

ଶ
=

୸ିଶ

ଷ
 and 

୶ିଵ

଴
=

୷

ିଷ
=

୸ି଻

ଶ
 and perpendicular to these given lines. 

 
 

OR 
 
(b) Two vertices of the parallelogram ABCD are given as A(−1,2,1) and B(1, −2,5). If the equation of the line 
passing through C and D is 

୶ିସ

ଵ
=

୷ା଻

ିଶ
=

୸ି଼

ଶ
, then find the distance between sides AB and CD . Hence, find the 

area of parallelogram ABCD . 
 

SECTION E 
Questions no. 36 to 38 are case study based questions carrying 4 marks each . 
  

36.  Self-study helps students to build confidence in learning. It boosts the self-esteem of the learners. Recent 
surveys suggested that close to 50% learners were self-taught using internet resources and upskilled 
themselves. 
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A student may spend 1 hour to 6 hours in a day in upskilling self. The probability distribution of the number of 
hours spent by a student is given below :

where x denotes the number of hours.
Based on the above information, answer the following questions :
(i) Express the probability distribution given above in the form of a probability distribution table.
(ii) Find the value of k . 
(iii) (a) Find the mean number of hours spent by the student.

 

(iii) (b) Find P(1 < 𝑋 < 6). 
      

37.   A bacteria sample of certain number of bacteria is observed to grow exponentially in a given amount of time. 
Using exponential growth model, the rate of growth of this sample of 
 

 
The differential equation representing the growth of bacteria is given as :
ୢ୔

ୢ୲
= kP, where P is the population of bacteria at any time ' 

Based on the above information, answer the following questions:
(i) Obtain the general solution of the given differential equation and express it as an exponential function of ' 
(ii) If population of bacteria is 1000 at 

 
38.   A scholarship is a sum of money provided to a student to help him or h

granted scholarships based on their academic achievements, while others are rewarded based on their 
financial needs. 

A student may spend 1 hour to 6 hours in a day in upskilling self. The probability distribution of the number of 
hours spent by a student is given below : 

P(X = x) = ൝
kxଶ,  for x = 1,2,3
2kx,  for x = 4,5,6
0,  otherwise 

  

denotes the number of hours. 
Based on the above information, answer the following questions : 
(i) Express the probability distribution given above in the form of a probability distribution table.

umber of hours spent by the student. 

OR 
 

  
A bacteria sample of certain number of bacteria is observed to grow exponentially in a given amount of time. 

Using exponential growth model, the rate of growth of this sample of bacteria is calculated.

 

The differential equation representing the growth of bacteria is given as : 
is the population of bacteria at any time ' t '. 

Based on the above information, answer the following questions: 
solution of the given differential equation and express it as an exponential function of ' 

(ii) If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the value of 𝐤. 

A scholarship is a sum of money provided to a student to help him or her pay for education. Some students are 
granted scholarships based on their academic achievements, while others are rewarded based on their 

 

A student may spend 1 hour to 6 hours in a day in upskilling self. The probability distribution of the number of 

(i) Express the probability distribution given above in the form of a probability distribution table. 

A bacteria sample of certain number of bacteria is observed to grow exponentially in a given amount of time. 
bacteria is calculated. 

solution of the given differential equation and express it as an exponential function of ' t '. 

er pay for education. Some students are 
granted scholarships based on their academic achievements, while others are rewarded based on their 
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Every year a school offers scholarshıps to girl children and meritorious achievers based on certa
the session 2022 - 23, the school offered monthly scholarship of 
each to meritorious achievers in academics as well as sports.
In all, 50 students were given the scholarships and monthly expend
was ₹ 1,80,000. 
Based on the above information, answer the following questions :
(i) Express the given information algebraically using matrices.
(ii) Check whether the system of matrix equations so obtained is c
(iii) (a) Find the number of scholarships of each kind given by the school, using matrices.
 

(iii) (b) Had the amount of scholarship given to each girl child and meritorious student been interchanged, 
what would be the monthly expenditure incurred by the school?
 

  

Every year a school offers scholarshıps to girl children and meritorious achievers based on certa
23, the school offered monthly scholarship of ₹ 3,000 each to some girl students and ₹ 4,000 

each to meritorious achievers in academics as well as sports. 
In all, 50 students were given the scholarships and monthly expenditure incurred by the school on scholarships 

Based on the above information, answer the following questions : 
(i) Express the given information algebraically using matrices. 
(ii) Check whether the system of matrix equations so obtained is consistent or not. 
(iii) (a) Find the number of scholarships of each kind given by the school, using matrices.

OR 
 

(iii) (b) Had the amount of scholarship given to each girl child and meritorious student been interchanged, 
expenditure incurred by the school? 

 
Every year a school offers scholarshıps to girl children and meritorious achievers based on certain criteria. In 

₹ 3,000 each to some girl students and ₹ 4,000 

iture incurred by the school on scholarships 

(iii) (a) Find the number of scholarships of each kind given by the school, using matrices. 

(iii) (b) Had the amount of scholarship given to each girl child and meritorious student been interchanged, 
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12TH MATHAMATICS  
Time allowed : _3hour__        Maximum Marks = ___80______ 
 
1. If the sum of all the elements of a 3 × 3 scalar matrix is 9 , then the product of all its elements is : 

(A) 0 
(B) 9 
(C) 27 
(D) 729 

2. Let f: Rା → [−5, ∞) be defined as f(x) = 9xଶ + 6x − 5, where Rାis the set of all non-negative real numbers. 
Then, f is : 
(A) one-one 
(B) onto 
(C) bijective 
(D) neither one-one nor onto 

3. If อ
−a b c

a −b c
a b −c

อ = kabc, then the value of k is : 

(A) 0 
(B) 1 
(C) 2 
(D) 4 

4. The number of points of discontinuity of f(x) = ൞

|x| + 3,  if x ≤ −3

−2x,  if − 3 < 𝑥 < 3

6x + 2,  if x ≥ 3

  is : 

(A) 0 
(B) 1 
(C) 2 
(D) infinite 

5.  The function f(x) = xଷ − 3xଶ + 12x − 18 is : 
(A) strictly decreasing on R 
(B) strictly increasing on R 
(C) neither strictly increasing nor strictly decreasing on 𝐑 
(D) strictly decreasing on (−∞, 0) 

6. ∫଴

஠/ଶ
 

ୱ୧୬ ୶ିୡ୭ୱ ୶

ଵାୱ୧୬ ୶ୡ୭ୱ ୶
dx is equal to : 

(A) π 
(B) Zero (0) 

(C) ∫଴

஠/ଶ
 

ଶୱ୧୬ ୶

ଵାୱ୧୬ ୶ୡ୭ୱ ୶
dx 

(D) 
஠మ

ସ
 

7.   The differential equation 
ୢ୷

ୢ୶
= F(x, y) will not be a homogeneous differential equation, if F(x, y) is : 

(A) cos x − sin ቀ
୷

୶
ቁ 

(B) 
୷

୶
 

(C) 
୶మା୷మ

୶୷
 

(D) cosଶ ቀ
୶

୷
ቁ 

8. For any two vectors aሬ⃗  and bሬ⃗ , which of the following statements is always true? 
(A) aሬ⃗ ⋅ bሬ⃗ ≥ |aሬ⃗ ||bሬ⃗ | 
(B) aሬ⃗ ⋅ bሬ⃗ = |aሬ⃗ ||bሬ⃗ | 
(C) aሬ⃗ ⋅ bሬ⃗ ≤ |aሬ⃗ ||bሬ⃗ | 
(D) aሬ⃗ ⋅ bሬ⃗ < |aሬ⃗ ||bሬ⃗ |  
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9. The coordinates of the foot of the perpendicular drawn from the point (0,1,2) on the x-axis are given by : 
(A) (1,0,0) 
(B) (2,0,0) 
(C) (√5, 0,0) 
(D) (0,0,0) 

10. The common region determined by all the constraints of a linear programming problem is called : 
(A) an unbounded region 
(B) an optimal region 
(C) a bounded region 
(D) a feasible region 

11. Let E be an event of a sample space S of an experiment, then P(S ∣ E) = 
(A)  P(S ∩ E) 
(B)  P(E) 
(C) 1 
(D) 0 

12. If A = ൣa୧୨൧ be a 3 × 3 matrix, where a୧୨ = i − 3j, then which of the following is false? 
(A)  aଵଵ < 0 
(B) aଵଶ + aଶଵ = −6 
(C) aଵଷ > aଷଵ 
(D) aଷଵ = 0 

13. The derivative of tanିଵ (xଶ) w.r.t. x is : 
(A) 

୶

ଵା୶ర 

(B) 
ଶ୶

ଵା୶ర 

(C) −
ଶ୶

ଵା୶ర 

(D) 
ଵ

ଵା୶ర 

14.  The degree of the differential equation (yᇱᇱ)ଶ + (yᇱ)ଷ = xsin (yᇱ) is : 
(A) 1 
(B) 2 
(C) 3 
(D) not defined 

15. The unit vector perpendicular to both vectors ı̂ + k̂ and ı̂ − k̂ is: 
(A) 2ȷ̂ 
(B) ȷ̂ 

(C) 
న̂ି୩̂

√ଶ
 

(D) 
న̂ା୩̂

√ଶ
 

16. Direction ratios of a vector parallel to line 
୶ିଵ

ଶ
= −y =

ଶ୸ାଵ

଺
 are : 

(A) 2, −1,6 
(B) 2,1,6 
(C) 2,1,3 
(D) 2, −1,3 

17.   If F(x) = ൥
cos x −sin x 0
sin x cos x 0

0 0 1
൩ and [F(x)]ଶ = F(kx), then the value of k is : 

(A) 1 
(B) 2 
(C) 0 
(D) -2 

18. If a line makes an angle of 30∘ with the positive direction of x-axis, 120∘ with the positive direction of y-axis, 
then the angle which it makes with the positive direction of z -axis is : 
(A) 90∘ 
(B) 120∘ 
(C) 60∘ 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



(D) 0∘ 
 
 
Questions number 19 and 20 are Assertion and Reason based questions. Two statements are given, one 
labelled Assertion (A) and the other labelled Reason (R). Select the correct answer from the codes (A), (B), (C) 
and (D) as given below. 
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A). 
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion 
(A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 

   
19. Assertion (A) : For any symmetric matrix A, BᇱAB is a skew-symmetric matrix. 

Reason (𝐑) : A square matrix P is skew-symmetric if Pᇱ = −P. 
 

20. Assertion (A) : For two non-zero vectors aሬ⃗  and bሬ⃗ , aሬ⃗ ⋅ bሬ⃗ = bሬ⃗ ⋅ aሬ⃗ . 
Reason (𝐑) : For two non-zero vectors aሬ⃗  and bሬ⃗ , aሬ⃗ × bሬ⃗ = bሬ⃗ × aሬ⃗ . 
 
 

SECTION  : B 
 
21. (a) Find the value of tanିଵ ቀ−

ଵ

√ଷ
ቁ + cotିଵ ቀ

ଵ

√ଷ
ቁ + tanିଵ ቂsin ቀ−

஠

ଶ
ቁቃ. 

OR 
 

      (b) Find the domain of the function f(x) = sinିଵ (xଶ − 4). Also, find its range. 
 
22. (a) If f(x) = |tan 2x|, then find the value of f ᇱ(x) at x =

஠

ଷ
. 

       OR 
(b) If y = cosec (cotିଵ x), then prove that √1 + xଶ ୢ୷

ୢ୶
− x = 0. 

23. If M and m denote the local maximum and local minimum values of the function f(x) = x +
ଵ

୶
(x ≠ 0) 

respectively, find the value of (M − m). 
 

24. Find :∫  
ୣర౮ିଵ

ୣర౮ାଵ
dx 

25. Show that f(x) = e୶ − eି୶ + x − tanିଵ x is strictly increasing in its domain. 
 
  

SECTION :  C 
 

26.  (a) If x = eୡ୭ୱ ଷ୲ and y = eୱ୧୬ ଷ୲, prove that 
ୢ୷

ୢ୶
= −

୷୪୭୥ ୶

୶୪୭୥ ୷
. 

 
OR 

(b) Show that : 
 

27.  (a) Evaluate: 

න  
ଶ

ିଶ

ඨ
2 − x

2 + x
dx 

OR 
 

(b) Find: 

න  
1

x[(log x)ଶ − 3log x − 4]
dx 
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28.   (a) Find the particular solution of the differential equation given by 2xy + yଶ − 2xଶ ୢ୷

ୢ୶
= 0; y = 2, when x = 1. 

 
OR 

(b) Find the general solution of the differential equation: 
ydx = (x + 2yଶ)dy 

29.   The position vectors of vertices of ΔABC are A(2ı̂ − ȷ̂ + k̂), B(ı̂ − 3ȷ̂ − 5k̂) and C(3ı̂ − 4ȷ̂ − 4k̂). Find all the 
angles of △ ABC. 
 
  

30.  A pair of dice is thrown simultaneously. If X denotes the absolute difference of the numbers appearing on top 
of the dice, then find the probability distribution of X .  

31.   Find: 
∫  xଶ ⋅ sinିଵ ൫xଷ/ଶ൯dx  

 
 

SECTION : D 
 

32.    (a) Show that a function f: R → R defined by f(x) =
ଶ୶

ଵା୶మ is neither one-one nor onto. Further, find set A so that 

the given function f: R → A becomes an onto function. 
 

OR 
 

(b) A relation R is defined on N × N (where N is the set of natural numbers) as : 
(a, b)R(c, d) ⇔ a − c = b − d 

Show that R is an equivalence relation. 
 

33.  Find the equation of the line which bisects the line segment joining points A(2,3,4) and B(4,5,8) and is 
perpendicular to the lines 

୶ି଼

ଷ
=

୷ାଵଽ

ିଵ଺
=

୸ିଵ଴

଻
 and 

୶ିଵହ

ଷ
=

୷ିଶଽ

଼
=

୸ିହ

ିହ
. 

 
34.  (a) Solve the following system of equations, using matrices: 

2

x
+

3

y
+

10

z
= 4,

4

x
−

6

y
+

5

z
= 1,  

6

x
+

9

y
−

20

z
= 2 

where x, y, z ≠ 0 
 

OR 
 

 (b) If A = ቂ
1 cot x

−cot x 1
ቃ, show that AᇱAିଵ = ቂ

−cos 2x −sin 2x
sin 2x −cos 2x

ቃ. 

 
 

35.    If Aଵ denotes the area of region bounded by yଶ = 4x, x = 1 and x -axis in the first quadrant and Aଶ denotes the 
area of region bounded by yଶ = 4x, x = 4, find Aଵ: Aଶ.  

 
 

SECTION : E 
 

36.  Overspeeding increases fuel consumption and decreases fuel economy as a result of tyre rolling friction and air 
resistance. While vehicles reach optimal fuel economy at different speeds, fuel mileage usually decreases 
rapidly at speeds above 80 km/h. 
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The relation between fuel consumption 

F =
୚మ

ହ଴଴
−

୚

ସ
+ 14. 

On the basis of the above information, answer the following questions:
(i) Find F, when V = 40 km/h. 
(ii) Find 

ୢ୊

ୢ୚
. 

(iii) (a) Find the speed V for which fuel consumption F is minimum.

(iii) (b) Find the quantity of fuel required to travel 600 km at the speed V at which 

 
37.   The month of September is celebrated as the Rashtriya Poshan Maah across the

and well-balanced diet is crucial in order to supply the body with the proper nutrients it needs. A balanced diet 
also keeps us mentally fit and promotes improved level of energy.
 

 
 A dietician wishes to minimize the cost of a diet involving two types of foods, food 
which are available at the rate of ₹16/
is shown in Figure-2. 
On the basis of the above information, answer the following questions :
(i) Identify and write all the constraints which determine the given feasible region in Figure
(ii) If the objective is to minimize cost 
find minimum cost assuming that minimum cost is possible for the given unbounded region.

 
38.  Airplanes are by far the safest mode of transportation when the number of transported passengers are 

measured against personal injuries and fatality 
 

The relation between fuel consumption F(l/100 km) and speed V(km/h) under some constraints is given as 

On the basis of the above information, answer the following questions: 

(iii) (a) Find the speed V for which fuel consumption F is minimum. 
OR 

(iii) (b) Find the quantity of fuel required to travel 600 km at the speed V at which 
ୢ୊

ୢ୚
=

The month of September is celebrated as the Rashtriya Poshan Maah across the country. Following a healthy 
balanced diet is crucial in order to supply the body with the proper nutrients it needs. A balanced diet 

also keeps us mentally fit and promotes improved level of energy. 

A dietician wishes to minimize the cost of a diet involving two types of foods, food X(xkg
/kg and ₹20/kg respectively. The feasible region satisfying the constraints 

is of the above information, answer the following questions : 
(i) Identify and write all the constraints which determine the given feasible region in Figure
(ii) If the objective is to minimize cost Z = 16x + 20y, find the values of x and y at which cost is
find minimum cost assuming that minimum cost is possible for the given unbounded region.

Airplanes are by far the safest mode of transportation when the number of transported passengers are 
measured against personal injuries and fatality totals. 

 

under some constraints is given as  

= −0.01. 

country. Following a healthy 
balanced diet is crucial in order to supply the body with the proper nutrients it needs. A balanced diet 

 

xkg ) and food Y(ykg ) 
respectively. The feasible region satisfying the constraints 

(i) Identify and write all the constraints which determine the given feasible region in Figure-2. 
, find the values of x and y at which cost is minimum. Also, 

find minimum cost assuming that minimum cost is possible for the given unbounded region. 

Airplanes are by far the safest mode of transportation when the number of transported passengers are 
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Previous records state that the probability of an airplane crash is 
that there will be survivors after a plane crash. Assume that in case of no crash, all travellers survive.

 
  

Previous records state that the probability of an airplane crash is 0.00001%. Further, there are 
that there will be survivors after a plane crash. Assume that in case of no crash, all travellers survive.

 

. Further, there are 95% chances 
that there will be survivors after a plane crash. Assume that in case of no crash, all travellers survive. 
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12TH MATHAMATICS  
Time allowed : _3hour__        Maximum Marks = ___80______ 
 
1. A function f: Rା → R (where Rାis the set of all non-negative real numbers) defined by f(x) = 4x + 3 is : 

(A) one-one but not onto 
(B) onto but not one-one 
(C) both one-one and onto 
(D) neither one-one nor onto 

2. If a matrix has 36 elements, the number of possible orders it can have, is : 
(A) 13 
(B) 3 
(C) 5 
(D) 9 

3.  Which of the following statements is true for the function f(x) = ൜
xଶ + 3, x ≠ 0

1, x = 0
  ? 

(A) f(x) is continuous and differentiable ∀x ∈ ℝ 
(B) f(x) is continuous ∀x ∈ ℝ 
(C) f(x) is continuous and differentiable ∀x ∈ ℝ − {0} 
(D) f(x) is discontinuous at infinitely many points 

4.    Let f(x) be a continuous function on [a, b] and differentiable on ( a, b). Then, this function f(x) is strictly 
increasing in (a, b) if 
(A) f ᇱ(x) < 0, ∀𝑥 ∈ (𝑎, 𝑏) 
(B) f ᇱ(x) > 0, ∀𝑥 ∈ (𝑎, 𝑏) 
(C) f ᇱ(x) = 0, ∀x ∈ (a, b) 
(D) f(x) > 0, ∀𝑥 ∈ (𝑎, 𝑏) 

5. If ൤
x + y 2

5 xy
൨ = ቂ

6 2
5 8

ቃ, then the value of ቀ
ଶସ

୶
+

ଶସ

୷
ቁ is : 

(A) 7 
(B) 6 
(C) 8 
(D) 18 

6.  ∫ୟ

ୠ
 f(x)dx is equal to : 

(A) ∫ୟ

ୠ
 f(a − x)dx 

(B) ∫ୟ

ୠ
 f(a + b − x)dx 

(C)  ∫ୟ

ୠ
 f(x − (a + b))dx 

(D)  ∫ୟ

ୠ
 f((a − x) + (b − x))dx 

7.  Let θ be the angle between two unit vectors â and b̂ such that sin θ =
ଷ

ହ
 Then, â ⋅ b̂ is equal to : 

(A) ±
ଷ

ହ
 

(B) ±
ଷ

ସ
 

(C) ±
ସ

ହ
 

(D) ±
ସ

ଷ
 

8.  The integrating factor of the differential equation (1 − xଶ)
ୢ୷

ୢ୶
+ xy = ax, −1 < 𝑥 < 1, is : 

(A) 
ଵ

୶మିଵ
 

(B) 
ଵ

√୶మିଵ
 

(C) 
ଵ

ଵି୶మ 

(D) 
ଵ

√ଵି୶మ
 

9.  If the direction cosines of a line are √3k, √3k, √3k, then the value of k is : 
(A) ±1 
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(B) ±√3 
(C) ±3 
(D) ±

ଵ

ଷ
 

10. A linear programming problem deals with the optimization of a/an 
(A) logarithmic function 
(B) linear function 
(C) quadratic function 
(D) exponential function 

11. If P(A ∣ B) = P(Aᇱ ∣ B), then which of the following statements is true? 
(A)  P(A) = P(Aᇱ) 
(B)  P(A) = 2P(B) 
(C)  P(A ∩ B) =

ଵ

ଶ
P(B) 

(D)  P(A ∩ B) = 2P(B) 

12. ቚ x + 1 x − 1
xଶ + x + 1 xଶ − x + 1

ቚ is equal to : 

(A) 2xଷ 
(B) 2 
(C) 0 
(D) 2xଷ − 2 

13. The derivative of sin (xଶ) w.r.t. x, at x = √π is 
(A) 1 
(B) -1 
(C)  − 2√π 
(D) 2√π  

14.  The order and degree of the differential equation ൤1 + ቀ
ୢ୷

ୢ୶
ቁ

ଶ
൨

ଷ

=
ୢమ୷

ୢ୶
 respectively are : 

(A) 1,2 
(B) 2, 3 
(C) 2,1 
(D) 2,6 

15.  The vector with terminal point A(2, −3,5) and initial point B(3, −4,7) is: 
(A) ı̂ − ȷ̂ + 2k̂ 
(B) ı̂ + ȷ̂ + 2k̂ 
(C) −ı̂ − ȷ̂ − 2k̂ 
(D) −ı̂ + ȷ̂ − 2k̂ 

16. The distance of point P(a, b, c) from y -axis is : 
(A) b 
(B) bଶ 
(C) √aଶ + cଶ 
(D) aଶ + cଶ 

17. The number of corner points of the feasible region determined by constraints x ≥ 0, y ≥ 0, x + y ≥ 4 is : 
(A) 0 
(B) 1 
(C) 2 
(D) 3 

18.  If A and B are two non-zero square matrices of same order such that (A + B)ଶ = Aଶ + Bଶ, then : 
(A) AB = O 
(B) AB = −BA 
(C) BA = O 
(D) AB = BA 

 
Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions carrying 1 mark each. Two statements 
are given, one labelled Assertion (A) and the other labelled Reason (R). 
Select the correct answer from the codes (A), (B), (C) and (D) as given below : 
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(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
 

19.  Assertion (A) : For matrix A = ൥
1

−cos
−1

Reason (𝐑):  cos θ ∈ [−1,1], ∀θ ∈ [0,2
 

20.  Assertion (A) : A line in space cannot be drawn perpendicular to 
Reason (𝐑) : For any line making angles, 
cosଶ α + cosଶ β + cosଶ γ = 1. 
 
 

In this section there are 5 very short answer type questions of 2 marks each.
  

 
21.  (A) Check whether the function f(x) =

or not. 
 

OR 
 

(b)  If y = ඥtan √x, prove that √x
ୢ୷

ୢ୶
=

 
22.  Show that the function f(x) = 4xଷ − 18
  
23.   (a) Find: ∫  x√1 + 2xdx 

(b) Evaluate: 

∫  
ಘమ

ర
଴

ୱ୧୬ √୶

√୶
dx  

 
 
24.  If aሬ⃗  and bሬ⃗  are two non-zero vectors such that 

 
25.  In the given figure, ABCD is a parallelogram. If 

hence find the area of parallelogram ABCD
 

 
 

In this section there are 6 short answer type question of 3 marks 

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A).
Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 

1 cos θ 1
os θ 1 cos θ

1 −cos θ 1
൩, where θ ∈ [0,2π], 

|A| ∈ [2,4]. 
2π]. 

A line in space cannot be drawn perpendicular to x, y and z axes simultaneously.
For any line making angles, α, β, γ with the positive directions of x, y and z axes respectively, 

SECTION B 
In this section there are 5 very short answer type questions of 2 marks each. 

= xଶ|x| is differentiable at x = 0 

=
ଵା୷ర

ସ୷
 

18xଶ + 27x − 7 has neither maxima nor minima. 

OR 

zero vectors such that (aሬ⃗ + bሬ⃗ ) ⊥ aሬ⃗  and (2aሬ⃗ + bሬ⃗ ) ⊥ bሬ⃗ , then prove that 

is a parallelogram. If ABሬሬሬሬሬ⃗ = 2ı̂ − 4ȷ̂ + 5k̂ and DBሬሬሬሬሬ⃗ = 3ı̂ − 6ȷ̂ + 2
ABCD. 

 

SECTION : C 
 

section there are 6 short answer type question of 3 marks each. 

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A). 
Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of the Assertion (A). 

and z axes simultaneously. 
and z axes respectively, 

 

, then prove that |bሬ⃗ | = √2|aሬ⃗ |. 

2k̂, then find ADሬሬሬሬሬ⃗  and 
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26.  (A)A relation R on set A = {1,2,3,4,5} is defined as R = {(x, y): |xଶ − yଶ| < 8}. Check whether the relation R is 
reflexive, symmetric and transitive. 

 
OR 

 
(B) A function f is defined from R → R as f(x) = ax + b, such that f(1) = 1 and f(2) = 3. Find function f(x). 
Hence, check whether function f(x) is one-one and onto or not. 

 

27. (A)  If √1 − xଶ + ඥ1 − yଶ = a(x − y), prove that 
ୢ୷

ୢ୶
= ට

ଵି୷మ

ଵି୶మ. 

 
OR 

(B) If y = (tan x)୶, then find 
ୢ୷

ୢ୶
. 

 
   

28.  (B)Find: 

න  
xଶ

(xଶ + 4)(xଶ + 9)
dx 

 
OR 

          (B)Evaluate : ∫  
ଷ

ଵ
  (|x − 1| + |x − 2| + |x − 3|)dx 

29.      Find the particular solution of the differential equation given by xଶ ୢ୷

ୢ୶
− xy = xଶcosଶ ቀ

୷

ଶ୶
ቁ, given that when 

x = 1, y =
஠

ଶ
. 

 
  

30.  Solve the following linear programming problem graphically: 
Maximise z = 500x + 300y, 
subject to constraints 

x + 2y ≤ 12

2x + y ≤ 12

4x + 5y ≥ 20

x ≥ 0, y ≥ 0

 

 
  

31.  E and F are two independent events such that P(Eഥ) = 0.6 and P(E ∪ F) = 0 − 6. Find P(F) and P(E‾ ∪ F‾). 
 

SECTION D 
In this section are 4 long answer type question of 5 mark each. 
 

32.  (A) If A = ൥
1 −2 0
2 −1 −1
0 −2 1

൩, find Aିଵ and use it to solve the following  system of equations: 

 
x − 2y = 10,2x − y − z = 8, −2y + z = 7  

 
OR 

 

(B) If ൥
−1 a 2
1 2 x
3 1 1

൩ and A-1 = ൥
1 −1 1

−8 7 −5
b y 3

൩  ϐind the value of (a + x) − (b + y). 

 
33.    (a) Evaluate: 
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∫  
ಘ

ర
଴

 
ୱ୧୬ ୶ାୡ୭ୱ ୶

ଽାଵ଺ୱ୧୬ ଶ୶
dx

 
  

 
 

 

 (b) Evaluate: ∫  
ಘ

మ
଴

sin 2xtanିଵ (sin x)dx

 

34.  Using integration, find the area of the ellipse 
 
 

35.   The image of point P(x, y, z) with respect to line 

 

In this section there are 3 case study based question of 4 marks each.
  

36.  The traffic police has installed Over Speed Violation Detection (OSVD) system at various locations in a city. 
These cameras can capture a speeding vehicle fron a distance of 300 m and even function in the dar
 

 
A camera is installed on a pole at the height of 5 r . It detects a car travelling away from the pole at the speed of 
20 m/s. At any point, x n away from the base of the pole, the angle of elevation of the speed camera from the car 
C is θ. 
On the basis of the above information, answer the following questions:
 
(i) Express θ in terms of height of the camera installed on the pole and 
(ii) Find 

ୢ஘

ୢ୶
.     

(iii) (a) Find the rate of change of angle of elevation with respect to time at an 
away from the pole.   

 
OR 

dx  

Using integration, find the area of the ellipse 
୶మ

ଵ଺
+

୷మ

ସ
= 1, included between the lines x

with respect to line 
୶

ଵ
=

୷ିଵ

ଶ
=

୸ିଶ

ଷ
 is Pᇱ(1,0,7). Find the coordinates of point 

 

SECTION : E 
 

3 case study based question of 4 marks each. 

The traffic police has installed Over Speed Violation Detection (OSVD) system at various locations in a city. 
These cameras can capture a speeding vehicle fron a distance of 300 m and even function in the dar

A camera is installed on a pole at the height of 5 r . It detects a car travelling away from the pole at the speed of 
. At any point, x n away from the base of the pole, the angle of elevation of the speed camera from the car 

sis of the above information, answer the following questions: 

in terms of height of the camera installed on the pole and x.   
       

(iii) (a) Find the rate of change of angle of elevation with respect to time at an instant when the car is 50 m 
       

OR 

= −2 and x = 2. 

. Find the coordinates of point P. 

The traffic police has installed Over Speed Violation Detection (OSVD) system at various locations in a city. 
These cameras can capture a speeding vehicle fron a distance of 300 m and even function in the dark. 

 

A camera is installed on a pole at the height of 5 r . It detects a car travelling away from the pole at the speed of 
. At any point, x n away from the base of the pole, the angle of elevation of the speed camera from the car 

  1 
  1 

t when the car is 50 m 
  2 
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(iii) (b) If the rate of change of angle of elevation with respect to tine of another car at a distance of 50 m from 
the base of the pole is 

ଷ

ଵ଴ଵ
rad/s, then find the speed of the car.

 
37.   According to recent research, air turbulence has increased in various regions around the world due to climate 

change. Turbulence makes flights bumpy and often delays the flights.
Assume that, an airplane observes severe turbulence, moderate turbulence or light turbulence with equal 
probabilities. Further, the chance of an airplane reaching late to the destination are 
severe, noderate and light turbulence resp
 

On the basis of the above information, answer the following questions:
(i) Find the probability that an airplan
(ii) If the airplane reached its destination late, find the probability that it 
 
 
 

38.   If a function f: X → Y defined asf(x) =
auch that g(y) = x, where x = X and y
The domain of sine function is R and f
show the sine function. 
Let sine function be defined from set A
fron [−1,1] to A . 

On the basis of the above information, answer the following questions:
 (i) If A is the interval other than principal value branch, give a

(ii) If sinିଵ (x) is defined from [−1,1] 

(iii) (a) Draw the graph of sinିଵ x fron 
 

(iii) (b) Find the domain and range of 
 

(iii) (b) If the rate of change of angle of elevation with respect to tine of another car at a distance of 50 m from 
, then find the speed of the car.    

According to recent research, air turbulence has increased in various regions around the world due to climate 
change. Turbulence makes flights bumpy and often delays the flights. 
Assume that, an airplane observes severe turbulence, moderate turbulence or light turbulence with equal 
probabilities. Further, the chance of an airplane reaching late to the destination are 55
severe, noderate and light turbulence respectively. 

  
On the basis of the above information, answer the following questions: 
(i) Find the probability that an airplane reached its destination late.   
(ii) If the airplane reached its destination late, find the probability that it was due to mode

= y is one-one and onto, then we can define a unique function 
y = f(x), y ∈ Y. Function g is called the inverse of function 

The domain of sine function is R and function sine : R → R is neither one-one nor onto. The following graph 

A to [−1,1] such that inverae of sine function exists, i.e., 

 
information, answer the following questions: 

(i) If A is the interval other than principal value branch, give an exanple of one such interval.

 to its principal value branch, find the value of sin

fron [−1,1] to its principal value branch.  

OR 
 

in and range of f(x) = 2sinିଵ (1 − x).    

(iii) (b) If the rate of change of angle of elevation with respect to tine of another car at a distance of 50 m from 
  2 

According to recent research, air turbulence has increased in various regions around the world due to climate 

Assume that, an airplane observes severe turbulence, moderate turbulence or light turbulence with equal 
%, 37% and 17% due to 

 2 
was due to moderate turbulence.  2 

one and onto, then we can define a unique function g: Y → X 
is called the inverse of function f. 

one nor onto. The following graph 

such that inverae of sine function exists, i.e., sinିଵ x is defined 

n exanple of one such interval.  1 

sinିଵ ቀ−
ଵ

ଶ
ቁ − sinିଵ (1).   1 

   2 

   2 
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KENDRIYA VIDYALAYA ERNAKULAM REGION               12PB24MAT02 QP 

 FIRST  PRE BOARD EXAMINATION 2024-25 

  XII  MATHEMATICS TIME:3 HOURS 

GENERAL INSTRUCTIONS   MAX MARKS : 80                     

Read the following instructions very carefully and strictly follow them: 

(i) ThisQuestionpapercontains 38questions.Allquestionsarecompulsory 

(ii) ThisQuestion paperis dividedintofiveSections-A,B, C, Dand E. 

(iii) InSectionA,Questionsno.1to18aremultiplechoicequestions(MCQs)andQuestionsno.19and20areAsserti
on-Reasonbasedquestionsof1markeach. 

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 

markseach. 

(v) InSectionC,Questionsno. 26to31 areShortAnswer(SA)-typequestions,carrying3markseach. 

(vi) InSectionD,Questionsno. 32to35 areLongAnswer(LA)-typequestions,carrying5markseach. 

(vii) InSectionE,Questionsno.36to38areCasestudy-basedquestions,carrying4markseach. 

(viii) Thereisnooverall choice.However,an internalchoicehasbeen providedin2 

questionsinSectionB,3questionsin SectionC,2 questionsin SectionDand one subparteach 

in2questionsofSection E. 

(ix) Useofcalculatorsisnotallowed 

SECTION A2020
 
1. If A is a square matrix of order 3, and |𝑎𝑑𝑗 𝐴| = 729, then |𝐴| is equal to  
 
    (a) 3                    (b) 9                         (c) ±81                          (d) None of these     
 

2. Value of 𝑡𝑎𝑛−1 (
√1+𝑥2−1

𝑥
)  is  

 (a) 𝑡𝑎𝑛−1𝑥           (b) 2 𝑡𝑎𝑛−1𝑥             (c) 
1

2
𝑡𝑎𝑛−1𝑥              (d) None of these  

 

3.If [
2𝑥 + 𝑦 4𝑥
5𝑥 − 7 4𝑥

]  = [
7 7𝑦 − 13
𝑦 𝑥 + 6

] , then find the value of x and y are  

 
(a) x= 3, y= 1           (b) x = 2, y = 3        (c) x = 2, y = 4         (d) x = 3, y = 3       
 

4. If |2𝑥 5
8 𝑥

| = |6 −2
7 3

| then the value of x is  

 
  (a) 3                     (b) ± 3                       (c) ± 6                      (d) 6          
 

5. If there are two values of p for which makes determinant,∆ = |
1 −2 5
2 𝑝 −1
0 4 2𝑝

| = 86 , then the sum of these  

number is  
 
(a) 4                          (b) 5                             (c) -4                       (d) 9  
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6. If A is a square matrix and 𝐴2 = A, then (𝐼 + 𝐴)2– 3 A is equal to 
 
 (a) I                         (b) A                              (c) 2 A                   (d) 3 I  
 

7. The function f(x) = 
𝑥

2
 + 

2

𝑥
has a local minima at x is equal to 

 
 (a) 2                      (b) 1                               (c) 0                    (d) -2       
 

8. ∫
√tan 𝑥

𝑠𝑖𝑛𝑥 cos 𝑥
 dx is equal to 

 

 (a) 2 √cot 𝑥            (b) 
√tan 𝑥

2
                    (c) 

2

√tan 𝑥
               (d)  2 √tan 𝑥 

 

 9. ∫ [𝑥]
√5

0
dx is  

 

 (a) 2 √5                    (b)  2 √5 − 1          (c) 2 √5 − 2              (d) 2 √5 − 3       
 
10. For the linear programming problem(LPP), the objective function is Z= x+y. The feasible region determined  
 
      by a set of constraints is shown in the graph 

 
Which of the following statements is true? 
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(a) Maximum value of Z is at P (40,0)             (b) Maximum value of Z is at Q(30,20) 
 
(c )Value 0f Z  at Q (30,20) is less than value of Z at R (40,0) 

 

 (d) Value of Z at R(40,0) is less than value of Z at P(40,0) 
 

11. The  solution of differential equation   tan y sec 2 x + tan x sec 2 y = 0 is  
 

 (a) tan x + tan y = C    (b) tan x – tan y =C       (c) tan x . tan y = C    (d ) 
𝑡𝑎𝑛𝑥

tan 𝑦
 = C 

12. Find the integrating factor of (1 −x2) 
𝑑𝑦

𝑑𝑥
−xy= 1 

 

(a) – x        (b) 
𝑥

1+𝑥2                      (c) √1 − 𝑥2                 (d) 
1

2
 log (1 −𝑥2) 

 13. If |𝑎⃗| = 10 ,    |𝑏⃗⃗| =2 and 𝑎⃗ . 𝑏⃗⃗ =12, then the value of  |𝑎⃗𝑥𝑏⃗⃗| is  
 
(a) 5                      (b) 10                 (c) 14           (d) 16                   
 
14.If A and B are two events such that P(A) = 0.4, P(B) = 0.8  and P(B/A) =0.6 
 
  then  P(AUB) is equal to  
 

(a) 0.24           (b) 0.3        (c) 0.48                     (d) 0.96 
 

 15. The lines 
𝑥

1
 = 

𝑦

2
 = 

𝑧

3
    and 

𝑥−1

−2
 = 

𝑦+3

−4
 = 

𝑧−5

−6
are 

 
 (a) parallel        (b) Intersecting        (c)skew            (d) coincident 
 

16.If 𝑎⃗⃗⃗ ⃗ + 𝑏⃗⃗ + 𝑐 = 0⃗⃗ ,|𝑎⃗| = 3,   |𝑏⃗⃗| = 5, |𝑐| = 7 then the angle between 𝑎⃗  and 𝑏⃗⃗ is  
 

  (a) 
𝜋

6
 (b) 

2𝜋

3
  (c) 

5𝜋

3
    (d) 

𝜋

3
 

 
17 .Area of the region bounded by the curve y = cos x between x = 0 and x = π is 
 

(a) 1 sq units              (b) 2 sq units              (c) 3 sq units            (d) 4 sq units 
 

18. If the function f(x) = {4 × 5𝑥 𝑥 < 0
8𝑎 + 𝑥 𝑥 ≥ 0

 is continuous , then the value of a  is 

  (a) 
1

2
                          (b) 2                                   (c) 2                      (d) 4                         

 
ASSERTION-REASON BASED QUESTIONS 

Question numbers 19 and 20 are Assertion-Reason based questions carrying 1  

mark each. Two statements are given, one labelled Assertion (A) and the other labelled  

Reason (R). Select the correct answer from the options (A), (B), (C) and (D) as given  

below. 
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   (a)  Both (A) and (R) are true and (R) is the correct explanation of (A) 

 (b ) Both (A) and (R) are true but (R) is not the correct explanation of (A).  

 (c)  (A) is true but (R) is false 

 (d) (A) is false but (R) is true. 

 19 .  Assertion (A): A function f : A →B can not be onto if n(A) < n(B) 

Reason (R): A function f is onto if every element of co -domain has at least one pre  

image in the domain                                          

20.Assertion (A) :If  f(x) = |cos 𝑥|, then f ’(
𝜋

4
) = - 

1

√2
   and   f ‘ (

3𝜋

4
) = 

1

√2
 

      Reason (R)  : f(x) = |cos 𝑥|= {
cos 𝑥 𝑥𝜖 (0,

𝜋

2
)

− cos 𝑥 𝑥𝜖 (
𝜋

2
, 𝜋)

 

SECTION B                                                [2 X 5 = 10] 

21. Solve the equation cos (tan-1 x) = sin (cot-13

4
 ) 

22. Differentiate 
𝑥

sin 𝑥
with respect to  sin x 

 23. Find 
𝑑𝑦

𝑑𝑥
, if tan -1 ( 𝑥2+ 𝑦2)= a  

                                   OR 

 Find the derivative of (sin 𝑥 )cos 𝑥  

24. Find the unit vector in the direction of the sum of the vectors 

𝑎⃗= 2𝑖̂+2 𝑗̂ - 5 𝑘̂    and 𝑏⃗⃗ = 2 𝑖̂ + 𝑗̂ +3 𝑘̂ 

                                      OR 

 Find |𝑎⃗𝑋𝑏⃗⃗|, if  𝑎⃗ =  2𝑖̂+𝑗̂ +3𝑘̂     and   𝑏⃗⃗ = 3 𝑖̂+5𝑗̂- 2 𝑘̂ 

25. Find λ when the  projection of   𝐩⃗⃗⃗ = λ 𝐢̂+𝐣̂+𝟒𝐤̂  and 𝐪⃗⃗⃗ = 2𝐢̂ + 𝟔𝐣̂ + 𝟑𝐤̂ is 4 units. 

SECTION C                                                            [ 6 X 3 = 18 ] 

26. Sand is pouring from a pipe at the rate of 12 cm 3/sec. The falling sand forms a cone on  

the ground in such a way that the height of the cone is always one sixth of the radius of  

the base. How fast is the height of the sand cone increasing with the height is 4 cm 

27. Prove that f(x) = sin x + √3 cos x has maximum value at x = 
𝜋

6
 

28. Find the vector equation of the line passing through the point (1,2,-4) and perpendicular  

to the two lines 
𝑥−8

3
 =  

𝑦+19

−16
 = 

𝑧−10

7
    and 

𝑥−15

3
 = 

𝑦−29

8
 = 

𝑧−5

−5
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                                                      OR 

  Find shortest distance between two lines 𝑟 =  𝑖̂ + 𝑗̂  +  λ (2 𝑖̂ -  𝑗̂ + 𝑘̂) and  

𝑟 =   2 𝑖̂ +  𝑗̂ - 𝑘̂ +  𝜇 (3 𝑖̂ - 5 𝑗̂ +2 𝑘̂) 

29.Find ∫  log (1 + tan 𝑥) 𝑑𝑥
𝜋

4
𝑜

 

                              OR 

    Evaluate ∫
𝑠𝑖𝑛6𝑥+𝑐𝑜𝑠6𝑥

𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥
dx 

30. Maximise Z = x+ y subject to the constraints 

      x+ 4 y ≤ 8 ,     2 x + 3 y≤ 12 ,     3 x + y ≤ 9, x ≥ 0 and  y ≥ 0 

31. A letter is known to have  come  either  from ‘TATA NAGAR’  or from ‘ CALCUTTA’.  

    On the envelop , just two consecutive letters TA is only visible. What is the probability that   

    the letter came from ‘TATA NAGAR’ 

                                                 OR 

     Find the probability distribution of the maximum of the two scores obtained when a die is  

     thrown twice.  

SECTION D                                                                [ 4 X 5 = 20] 

32. Find the area of the region bounded by the ellipse   
𝑥2

16
 + 

𝑦2

9
 = 1 

                                                   OR 

      Find the area of the region bounded by the curve  y = √16 −  𝑥2 and X – axis  

 

33.If A = [
2 2 −4

−4 2 −4
2 −1 5

] and  B = [
1 −1 0
2 3 4
0 1 2

] then find BA and use this to solve the       

              system of equations,     x-y = 3  , 2x + 3y + 4z = 17 , y+ 2z = 7 

34. If (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑐2, for some c> 0, prove that 
[1+(

𝑑𝑦

𝑑𝑥
)

2
]

3
2

𝑑2𝑦

𝑑𝑥2

 is a constant      

         independent of a and b  

                                                           OR 

 If y = 𝑒𝑎𝑐𝑜𝑠−1𝑥 , -1 ≤ x ≤ 1 , show that ( 1 –x 2 ) 
𝑑2𝑦

𝑑𝑥2 – x 
𝑑𝑦

𝑑𝑥
 – a 2 y = 0 

 35. Find the foot of the perpendicular from the point  (2,3,-8)  with respect  to the line 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



4−𝑥

2
 =  

𝑦

6
  = 

1−𝑧

3
 . Also find the  perpendicular distance from  the given point to the line 

 

 SECTION E                                                              [ 4 X 3 = 12 ] 

36.The total cost C(n) of manufacturing n earphone sets per day in the house of Spark  

Electronic Limited is given by C(n) = 400 + 4n + 0.0001n2 dollars. 

Each earphone set is sold at q= 10−0.0004n dollars , where n ≥ 0, q ≥ 0. 

The daily profit in dollars is determined by the equation P(n) = qn –C(n) 

Based on the above information answer the following questions: 

(i) The marginal cost, M(n) is the change in total production cost that comes from 
making or producing one additional unit. It is determined by the instantaneous rate 
of change of the total cost .  Find the marginal cost M(n) of 10 earphone sets. 

(ii) What quantity of daily production maximizes the profit 

37. A coach is training 3 players. He observes that the player A can hit a target 4 times in  

5 shots, player B can hit 3 times in 4 shots and the player C can hit 2 times in 3 shots. 

 

From this situation answer the following: 

(i) Let the target is hit by A and  B: the target is hit by B and, C: the target is hit by A  
and C. Then, what is  the probability that A, B and, C all will hit, 

     (ii). Referring to (i), what is the probability that B, C will hit and A will lose? 

(iii) With reference to the events mentioned in (i), what is the probability that ‘any two 

of A, B and C will hit? 
OR 

(iv) What is the probability that ‘none of them will hit the target’? 
 

  38.Sherlin and Danju are playing Ludo at home during Covid-19. While rolling the dice,  

Sherlin’s sister Raji observed and noted the possible outcomes of the throw every time  

belongs to set {1,2,3,4,5,6}. Let A be the set of players while B be the set of all possible  

outcomes. 
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A = {S, D ,  B = {1,2,3,4,5,6}  

(i) Verify that 𝑅 : 𝐵 → 𝐵 be defined by R = {(𝑥, 𝑦): 𝑦𝑖𝑠𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒𝑏𝑦𝑥 } is an 
equivalence relation or not 

(ii) Let 𝑅: 𝐵 → 𝐵 be defined by R={(1,1),(1,2), (2,2), (3,3), (4,4), (5,5),(6,6)}, then  
verify  R isreflexive , symmetric  or  transitive 

(iii) Raji wants to know the number of functions from A to B. How many number of 
functions are possible? 
 OR 

(iv) Raji wants to know the number of relations possible from A to B. How many 
numbers of relations are possible? 
…………………………………………….. 
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Paper : 5 

1. If B = ൥
5 2a 1
0 2 1
a 3 −1

൩ is the inverse of a 3 × 3 matrix A, then the sum of all values of a for which det (A) + 1 = 0, is 

(a) 0  
(b) - 1  
(c) 1  
(d) 2 
 

2. If A = ቂ
0 1
0 0

ቃ, then Aଶ଴ଶଷ is equal to 

(a) ቂ0 1
0 0

ቃ 

(b) ቂ0 2023
0 0

ቃ 

(c) ቂ0 0
0 0

ቃ 

(d) ቂ2023 0
0 2023

ቃ 

 

3. Find the value of k for which f(x) = ቊ
ଵିୡ୭ୱ

଼୶మ ,   when x ≠ 0

k ,   when x = 0
  is continuous at x = 0. 

(a) 1 
(b) 2 
(c) 3 
(d) 4 
 
4. If a and b are two collinear vectors, then which of the following are incorrect: 
(a) b = λa, for some scalar λ 
(b) a = ±b 
(c) The respective components of a and b are proportional 
(d) Both the vectors a and b have same direction, but different magnitudes. 
 

5. Write the sum of the order and degree of the following differential equation: 
ୢ

ୢ୶
൜ቀ

ୢ୷

ୢ୶
ቁ

ଷ
ൠ = 0. 

 (a) 1 
(b) 2 
(c) 3 
(d) 4 
 
6. The maximum value of the object function Z = 5x + 10y subject to the constraints x + 2y ≤ 120, x + y ≥ 60, x −
2y ≥ 0, x ≥ 0, y ≥ 0 is 
(a) 300 
(b) 600 
(c) 400 
(d) None of these 
 
7. The vector equation of the line passing through the point (–1, 5, 4) and perpendicular to the plane z = 0 is 
(a) r⃗ =  - ı ̂+ 5ȷ ̂+ 4k෠ +λ((ı̂ + ȷ)̂ 
(b) r⃗ =  - ı ̂+ 5ȷ ̂+ (4+λ)k෠ 
(c) r⃗ =   ı ̂- 5ȷ ̂- 4k෠ + λk෠ 
(d)   r⃗ =  λk෠ 
 
8. Unit vector along PQሬሬሬሬሬ⃗ , where coordinates of P and Q respectively are (2,1, −1) and (4,4, −7), is 
(a) 2ı̂ + 3ȷ̂ − 6k෠ 
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(b) −2ı̂ − 3ȷ̂ + 6k෠ 

(c) 
ିଶన̂

଻
−

ଷ఩̂

଻
+

଺୩෡

଻
 

(d) 
ଶన̂

଻
+

ଷ఩̂

଻
−

଺୩෡

଻
 

 
9. ∫ eହ୪୭୥୶dx is equal to : 

(a) 
୶ఱ

ହ
+ C 

(b) 
୶ల

଺
+ C 

(c) 5xସ + C 
(d) 6xହ + C 
 
10. The number of values of k for which the system of equations   
(k+1)x + 8y = 4k, 
kx+(k+3)y = 3k−1  
has no solution is 
(a) 1 
(b) 3 
(c) 2 
(d) infinite 
 
11.  Find the direction cosines of the line 
x + 2

2
=

2y − 5

3
; z = −1 

 
(a) 

ସ

√ଶଽ
,

ଷ

√ଶଽ
,

ଶ

√ଶଽ
 

(b) 
ଶ

√ଵହ଻
, −

ଷ

√ଵହ଻
,

ଵଶ

√ଵହ଻
 

(c) 
ଶ

଻
, −

ଷ

଻
, −

଺

଻
 

(d) 
ଶ

଻
, −

ଷ

଻
,

଺

଻
 

 
12. Unit vector parallel to the resultant of vectors Aሬሬ⃗ = 4ı̂ − 3ȷ ̂and Bሬሬ⃗ = 8ı̂ + 8ȷ ̂will be 

(a) 
ଶସଵ෡ାହ఩̂

ଵଷ
 

(b)  
ଵଶన̂ାହ఩̂

ଵଷ
 

(c) 
଺న̂ାହ఩̂

ଵଷ
 

(d)  None of these 
  
13. If A is a square matrix of order 3, such that A (adj A) = 10 I, then |adj A| is equal to 
(a) 1     
(b) 10    
(c) 100    
(d) 101 
  
14. Two groups are competing for the position on the Board of directors of a corporation. The probabilities that the 
first and the second groups will win are 0.6 and 0.4 respectively. Further, if the first group wins, the probability of 
introducing a new product is 0.7 and the corresponding probability is 0.3 if the second group wins. Find the 
probability that the new product introduced was by the second group. 
(a) 0.22 
(b) 0.11 
(c) 0.33 
(d) 0.45 
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15. The integrating Factor of the differential equation (1 − yଶ)
ୢ୶

ୢ୷
+ yx = ay(−1 < 𝑦 < 1) is 

(a) 
ଵ

୷మషభ 

(b) 
ଵ

ඥ୷మିଵ
 

(c) 
ଵ

ଵି୷మ 

(d) 
ଵ

ඥଵି୷మ
 

 
16. Find the value of p if ൫2ı̂ + 6ȷ̂ + 27k෠൯ × ൫ı̂ + 3ȷ̂ + pk෠൯ = 0 

(a) 
ଵହ

ଶ
 

(b) 
ଶଷ

ଶ
 

(c) 
ଶ଻

ଶ
 

(d) 
ଽ

ଶ
 

 
17. If A and B are two events such that A ⊂ B and P(B) ≠ 0, then which of the following is correct?   
(a) P(A/B) = P(A)/P 
(B) (b) P(A/B) < P(A)   
(c) P(A/B) ≥ P(A)   
(d) P(A/B) > P(B) 
 
18.   If for any two events A and B, P(A) =

ସ

ହ
 and P(A ∩ B) =

଻

ଵ଴
, then P(B/A) is equal to 

(a) 
ଵ

ଵ଴
 

(b) 
ଵ

଼
 

(c) 
଻

଼
 

(d) 
ଵ଻

ଶ଴
 

 
ASSERTION-REASON BASED QUESTIONS 
 
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). 
Choose the correct answer out of the following choices. 
(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A). 
(c) (A) is true but (R) is false. 
(d) (A) is false but (R) is true. 
 

19.  Assertion (A): ∫
√ଵ଴ି୶

√୶ା√ଵ଴ି୶

଼

ଶ
dx = 3. 

Reason (R): ∫ f
ୠ

ୟ
(x)dx = ∫ f

ୠ

ୟ
(a + b − x)dx. 

 
20. Assertion : Line r̅ = aଵതതത  +λbଵ

തതത and r̅ aଶതതത¯a2+μbଶ
തതത will intersect if (bଵ

തതത×bଶ
തതത).( aଶതതത − aଵതതത) = 0  

Reason: Two skew lines will intersect if distance between them is zero 
 
 

Section –B 
[This section comprises of very short answer type questions (VSA) of 2 marks each] 
 
21.  If f: A → B defined as f(x) = xଶ + 2x +

ଵ

ଵା(୶ାଵ)మ is onto function, then set B is equal to 

OR 
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21. If A = ቂ
4 2

−1 1
ቃ, prove that (A − 2I)(A − 3I) = 0. 

 
22.  Find the area of the region bounded by 𝑦2=9 𝑥,=2,𝑥=4 and the x – axis in the first quadrant.  
 
23. (a) Evaluate the following integrals: 
∫ eଶ୶sin(3x + 1)dx 
 

OR 
(b) Evaluate : 

sinିଵ ൬sin
3π
4

൰ + cosିଵ ൬cos
3π
4

൰ + tanିଵ(1) 

 
24. The vector equation of a line AB is given by r⃗ = xଵ(1 + λ)ı̂ + yଵ(1 + 2λ)ȷ̂ + zଵ(1 + 3λ)k෠. The coordinates of A 
are (xଵ, yଵ, zଵ) and r⃗ is the position vector a point (x, y, z) on AB. 
(A) What is the equation of this line in cartesian form? 
(B) If  ’s coordinates are (−2,5, −3), use the cartesian equation of the line to find the coordinates of 𝐁.  
Show your steps. 
 
25. Let X be a random variable which assumes values xଵ, xଶ, xଷ, xସ such that 
2P(X = xଵ) = 3P(X = xଶ) = P(X = xଷ) = 5P(X = xସ).  
Find the probability distribution of X. 
 
 

Section – C 
 

[This section comprises of short answer type questions (SA) of 3 marks each] 
 
26. find 

න
2x

xଶ + 3x + 2
dx 

 
 
27. Find the equation of the plane passing through the line of intersection of the planes r⃗ ⋅ ൫ı̂ + ȷ̂ + k෠൯ = 6 and 
r⃗ ⋅ ൫2ı̂ + 3ȷ̂ − 4k෠൯ = −5 and the point(1,1,1) 
 
 
28. By using the properties of definite integrals, evaluate the integrals : 

න log

π
ସ

଴

(1 + tanx)dx 

 
OR 
 
28. Evaluate : 

∫
ୢ୶

ଵା√୲ୟ୬୶

π/ଷ

π/଺
 is equal to 

 
 
29. Find : 

∫ ൬√x −
1

√x
൰

ଶ

dx 

 
 

OR 
29 
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Evaluate ∫
୶మ

ଵାହ౮

ଶ

ିଶ
dx 

 
 
30.  Minimize and maximize Z=600x+400y
Subject to the constraints 
x+2y≤12 
2x+y≤12 
4x+5y≤20 
x≥0;y≥0 by graphical method 
 
OR 
 
30. Shown below is a curve. 

Lଵ is the tangent to any point (x, y) on the curve.
Lଶ is the line that connects the point (x, y)
The slope of Lଵ is one third of the slope of 
Find the equation of the curve. Show your work.
 
31. Find the particular solution of the differential 

x
ୢ୷

ୢ୶
 = y – tan xቀ

୷

୶
ቁ , given that y = 

π

ସ

 

[This section comprises of long answer type questions (LA) of 5 marks each]
 
32.  Find the area of the region in the first quadrant enclosed by 
 
33.  A function f: R → R is defined as f(x) =
 

 
33. Prove that the function𝑓:𝑁→𝑁, defined by (
 
34. Find the inverse of the following matrix, using elementary transformations :
 

A = ൥
2 0 −1
5 1 0
0 1 1

൩ 

 
 
35 Find the area bounded by the circle xଶ

 

 
35. Find the equation of the plane that contains the point A(2, 1, 
of the planes 2x + y – z = 3 and x + 2y + z = 2. Also find the angle between the plane thus obtained and the y
 

Z=600x+400y 

 
on the curve. 

( ) to the origin. 
is one third of the slope of Lଶ. 

Find the equation of the curve. Show your work. 

Find the particular solution of the differential equation 
π

ସ
 at x =1. 

Section –D 
[This section comprises of long answer type questions (LA) of 5 marks each] 

Find the area of the region in the first quadrant enclosed by x-axis, line x = √3y and the circle 

( ) = xଷ + 4. Is it a bijection or not? In case it is a bijection, then find 

OR 

, defined by (𝑥)=𝑥2+𝑥+1 is one-one but not onto.  

Find the inverse of the following matrix, using elementary transformations : 

ଶ + yଶ = 16 and the line √3y = x in the first quadrant, using integration.

OR 

Find the equation of the plane that contains the point A(2, 1, – 1) and is perpendicular to the line of intersection 
z = 3 and x + 2y + z = 2. Also find the angle between the plane thus obtained and the y

and the circle xଶ + yଶ = 4. 

. Is it a bijection or not? In case it is a bijection, then find f ିଵ(3). 

in the first quadrant, using integration. 

1) and is perpendicular to the line of intersection 
z = 3 and x + 2y + z = 2. Also find the angle between the plane thus obtained and the y-axis. 
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[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts.
The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively.
The third case study question has two sub parts of 2 marks each.)
 

 
36. An octagonal prism is a three-dimensional polyhedron bounded by two octagonal bases and eight rectangular 
side faces. It has 24 edges and 16 vertices.

 
The prism is rolled along the rectangular faces and number on the bottom face (tou
X denote the number obtained on the bottom face and the following table give the probability distribution of 
 

X: 1 2 3 
P(X): p 2p 2

 
Based on the above information, answer the following 
 
36 (i) Find the value of p. 
 
(ii) Find P(X > 6). 
 
(iii) (a) Find P(X = 3m), where m is a natural number. 
 
OR  
(iii) (b) Find the mean E(X). 
 

 

37. A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due to strike the 
probability of many construction workers not being present for the job is 
present and still the work gets completed on time is 
when all workers are present is 0.80 
Let: Eଵ : represent the event when many workers were not present for the job;
Eଶ : represent the event when all workers were present; 
E : represent completing the construction work on time.
Based on the above information, answer the following questions :
37 (i) What is the probability that all the workers are present for the job ?
 
(ii) What is the probability that construction will 
 
(iii) (a) What is the probability that many workers are not present given that the construction work is completed 
on time? 
 
OR 
 
(iii) (b) What is the probability that all workers were present given that the construction job was completed on 
time?  

Section –E 
study/passage based questions of 4 marks each with sub parts.

The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively.
The third case study question has two sub parts of 2 marks each.) 

Case study 1 : 

dimensional polyhedron bounded by two octagonal bases and eight rectangular 
side faces. It has 24 edges and 16 vertices. 

 
The prism is rolled along the rectangular faces and number on the bottom face (touching the ground) is noted. Let 

denote the number obtained on the bottom face and the following table give the probability distribution of 

4 5 6 7 
2p p 2p pଶ 2pଶ 

Based on the above information, answer the following questions : 

is a natural number.  

Case study 2 : 

Case Study - 2 
37. A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due to strike the 
probability of many construction workers not being present for the job is 0 ⋅ 65. The probability that many are not 

k gets completed on time is 0.35 The probability that work will be completed on time 

: represent the event when many workers were not present for the job; 
: represent the event when all workers were present; and 

: represent completing the construction work on time. 
Based on the above information, answer the following questions : 

) What is the probability that all the workers are present for the job ? 

) What is the probability that construction will be completed on time?  

(iii) (a) What is the probability that many workers are not present given that the construction work is completed 

) What is the probability that all workers were present given that the construction job was completed on 

study/passage based questions of 4 marks each with sub parts. 
The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. 

dimensional polyhedron bounded by two octagonal bases and eight rectangular 

ching the ground) is noted. Let 
denote the number obtained on the bottom face and the following table give the probability distribution of X. 

8 
7pଶ + p 

37. A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due to strike the 
. The probability that many are not 

The probability that work will be completed on time 

(iii) (a) What is the probability that many workers are not present given that the construction work is completed 

) What is the probability that all workers were present given that the construction job was completed on 
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Case study 3 

38.  The use of electric vehicles will curb air pollution in the long run. 
 

 
 
The use of electric vehicles is increasing every year and estimated electric vehicles in use at any time t is given by 
the function  : 

V(t) =
1

5
tଷ −

5

2
tଶ + 25t − 2 

where t represents the time and t = 1,2,3 … corresponds to year 2001 , 2002,2003, … …. respectively. 
Based on the above information, answer the following questions : 
(A) Can the above function be used to estimate number of vehicles in the year 2000 ? Justify. 
(B) Prove that the function V(t) is an increasing function. 
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Paper : 4 
 

1. If A is a symmetric matrix and B is a skew-symmetric matrix such that A + B = ቂ2 3
5 −1

ቃ then AB is equal to : 

(a) ቂ−4 −1
−1 4

ቃ 

(b) ቂ 4 −2
−1 −4

ቃ  

(c) ቂ4 −2
1 −4

ቃ 

(d) ቂ−4 2
1 4

ቃ 

 
 

2. If ቂ2 0
5 4

ቃ = P + Q, where P is a symmetric and Q is a skew symmetric matrix, then Q is equal to 

(a) ൤
2 5/2

5/2 4
൨ 

(b) ൤
0 −5/2

5/2 0
൨ 

(c) ൤
0 5/2

−5/2 0
൨ 

(d) ൤
2 −5/2

5/2 4
൨ 

 

3. 𝑓(𝑥) = ൜
3𝑥 − 8  if 𝑥 ≤ 5

2𝑘  if 𝑥 > 5
  is continuous, find 𝑘 

(a)  
ଶ

଻
 

(b)  
ଷ

଻
 

(c) 
ସ

଻
 

(d)  
଻

ଶ
 

 
4.  Find the value of ‘p’ for which vectors 3𝑖̂+2𝑗̂+9𝑘̂ and 𝑖̂−2𝑝𝑗̂+3𝑘̂ are parallel.  
(a) – 

ଵ

ଶ
 

(b) −
ଵ

ଷ
 

(c) −
ଵ

ହ
 

(d) 
ଵ

଺
 

 
 
5. Find the sum of the order and the degree of the following differential equation : 

dଶy

dxଶ
+ ඨ

dy

dx

య

+ (1 + x) = 0 

(a) 1 
(b)2 
(c) 3 
(d) 4 
 
6. The maximum value of z = 3x + 4y subject to the constraints x + y ≤ 40, x + 2y ≤ 60 x, y ≥ 0, is ____________. 
(a) 100 
(b) 120 
(c) 130 
(d) 140 
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7. Find the area of parallelogram whose diagonals are determined by the vector 
a = 3ı̂ − ȷ̂ − 2k෠ and b = −ı̂ + 3ȷ̂ − 3k෠ 
(a) 

ଵ

ଶ
√266 

(b) 
ଵ

ସ
√276 

(c) 
ଵ

ଷ
√268 

(d) 
ଵ

ସ
√255 

 
8.  Direction cosines of the line 

୶ିଵ

ଶ
= −y =

୸ାଵ

ଵଶ
 are: 

(a) 
ଶ

ଷ
,

ିଵ

ଷ
,

ଶ

ଷ
 

(b) 
ଶ

√ଵହ଻
, −

ଷ

√ଵହ଻
,

ଵଶ

√ଵହ଻
 

(c) 
ଶ

଻
, −

ଷ

଻
, −

଺

଻
 

(d) 
ଶ

ଷ
, −

ଵ

ଷ
,

଺

ଷ
 

 
 

9.∫
ୱ୧୬(ଶ୶)

ୱ୧୬మ(୶)ାଶୡ୭ୱమ(୶)
dx =? 

(a)  −log(1 + sinଶx) + c 
(b) log|1 + cosଶx| + c 
(c) −log|1 + cosଶx| + c 
(d) log(1 + tanଶx) + c 
 

10. Let A =  ቂcos 𝑎 − sin 𝑎
sin 𝑎 cos 𝑎

ቃ, (a ∈ R) such that A32 = ቂ0 −1
1 0

ቃ. Then a value of a is : 

(a) 
గ

ଷଶ
 

(b) 0 
(c) 

గ

଺ସ
 

(d) 
గ

ଵ଺
 

 

11. The order and degree of the differential equation ൤1 + ቀ
ୢ୷

ୢ୶
ቁ

ଶ
+ sin ቀ

ୢ୷

ୢ୶
ቁ൨

ଷ/ସ

=
ୢమ୷

ୢ୶మ 

(a) order = 2, degree = 3 
(b)  order = 2, degree = 4 
(c) order = 2, degree =

ଷ

ସ
  

(d) order = 2, degree = not defined 
  
12. The vectors 𝐴𝐵 = 3𝑖 + 5𝑗 + 4𝑘 and 𝐴𝐶 = 5𝑖 − 5𝑗 + 2𝑘 are side of a △ 𝐴𝐵𝐶. The length of the median through 𝐴 
is: 
(a) √13 units 
(b)  2√5 units 
(c) 5 units 
(d) 10 units 
 
13. If A is a square matrix of order 3 and |A| = 6 then the value of |adj A| is:  
(a) 6  
(b) 36  
(c) 27  
(d) 216 
 
 
14. The random variable X has probability distribution P(X) of the following form. 
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P(X) = ൞

k if  X = 0
2k if X = 1
3k if X = 2
0 otherwise 

  

(a) determine value of K 
(a) 1/6 
(b) ¼ 
(c) 1/5 
(d) 1/7 
 
15. The integrating factor for solving the differential equation x

ୢ୷

ୢ୶
− y = 2xଶ is : 

(a) eି୷ 
(b) eି୶ 
(c) x 
(d) 

ଵ

୶
 

 
16. Write the value of p for which aሬ⃗ = 3ı̂ + 2ȷ̂ + 9k෠ and bሬ⃗ = ı̂ + pȷ̂ + 3k෠ are parallel vectors. 
(a) 

ଶ

ଷ
 

(b) 
ଵ

ସ
 

(c) 
ଵ

଼
 

(d) 
ଵ

଻
 

 
17. For what value of 𝑘 is the following function continuous at = 2 ? 

𝑓(𝑥) = ൝
2𝑥 + 1;  if 𝑥 < 2
𝑘, 𝑥 = 2
3𝑥 − 1; 𝑥 > 2

  

(a) 2 
(b) 3 
(c) 4 
(d) 5 
 
18. Two events 𝐴 and 𝐵 will be independent if 
(a)  𝑃(𝐴ᇱ ∩ 𝐵ᇱ) = ൫1 − 𝑃(𝐴)൯൫1 − 𝑃(𝐵)൯ 
(b)  𝑃(𝐴) + 𝑃(𝐵) = 1 
(c) 𝑃(𝐴) = 𝑃(𝐵) 
(d) A and B are mutually exclusive 
 
ASSERTION-REASON BASED QUESTIONS 
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). 
Choose the correct answer out of the following choices. 
(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A). 
(c) (A) is true but (R) is false. 
(d) (A) is false but (R) is true. 
 
19.  Assertion (A) lf 0 < 𝑥 <

గ

ଶ
 then 𝑠𝑖𝑛ିଵ(𝑐𝑜𝑠𝑥) + 𝑐𝑜𝑠ିଵ(𝑠𝑖𝑛𝑥) = 𝜋 − 2𝑥 

Reason (R) 𝑐𝑜𝑠ିଵ𝑥 =
గ

ଶ
− 𝑠𝑖𝑛ିଵ𝑥∀𝑥 ∈ [0,1] 

 
 
20.  Assertion (A) : The range of the function f(x) = 2sinିଵx +

ଷ஠

ଶ
, where x ∈ [−1,1], is ቂ

஠

ଶ
,

ହ஠

ଶ
ቃ. 

Reason (R) : The range of the principal value branch of sinିଵ(x) is [0, π]. 
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Section –B 
[This section comprises of very short answer type questions (VSA) of 2 marks each] 
 

21. If หaሬ⃗ × bሬ⃗ ห
ଶ

+ หaሬ⃗ ⋅ bሬ⃗ ห
ଶ

= 400 and |aሬ⃗ | = 5, then find the value of หbሬ⃗ ห. 
 

OR 
 
21  Find all the possible vectors of magnitude 5√3 which are equally inclined to the coordinate axes. 
 

22. The sum of a matrix and its transpose is ቂ 6 −1
−1 4

ቃ. 

Find one such matrix for which this holds true.  
 

23. Find the maximum area of an isosceles triangle inscribed in the ellipse 
௫మ

௔మ +
௬మ

௕మ = 1 with its vertex at one end of 

the major axis. 
 
OR 
 
23. Find the angle between unit vectors 𝑎⃗ and 𝑏ሬ⃗  so that √3𝑎⃗ - 𝑏ሬ⃗  is also a unit vector. 
 
24.Evalute :  

∫
𝑑𝑥

𝑥(𝑙𝑜𝑔𝑥 − 2)(𝑙𝑜𝑔𝑥 − 3)
= 

 
 
25. A coin is tossed twice. The following table shows the probability distribution of number of tails : 

X 0 1 2 

P(X) K 6 K 9 K 

 
(a) Find the value of K. 
(b) Is the coin tossed biased or unbiased? Justify your answer. 
 

Section – C 
 
[This section comprises of short answer type questions (SA) of 3 marks each] 
 

26.  Evaluate: ∫
௖௢௦௫

(ଵା௦௜௡ )(ଶା௦௜௡ )

గ/ଶ

଴
𝑑𝑥 

 
27. The anti-derivative of a function of the form (3x − 1)f(x), ቀx ≠

ଵ

ଷ
ቁ, is given by 3xସ −

ଵଷ

ଷ
xଷ +

ଷ

ଶ
xଶ + C, where C is 

the constant of integration. 
Find the value of f(6). Show your steps. 
 
28. 
Evaluate the integral: 

න √𝑠𝑖𝑛𝑥
గ/ଶ

଴

⋅ 𝑐𝑜𝑠ହ𝑥𝑑𝑥 
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OR 
 
28. 
 Find ∫

ଶ୶

୶మାଷ୶ାଶ
dx 

 
29. Solve the following differential equation : 𝑥

ௗ௬

ௗ௫
+y –x   + xy cot x = 0, x ≠ 0 

OR 
29. Solve the differential equation (1 + 𝑦2)(1 + 𝑙𝑜𝑔𝑥)𝑑𝑥 + 𝑥𝑑𝑦 = 0, given that when 𝑥 = 1 then 𝑦 = 1. 
 
30.  Solve the following linear programming problem graphically : 
Minimize : Z = 5x + 10y 
subject to constraints :  
𝑥 + 2𝑦 ≤ 120, 
𝑥 + 𝑦 ≥ 60, 
𝑥 − 2𝑦 ≥ 0,  
𝑥 ≥ 0,  𝑦 ≥ 0 
 

OR 
 
30. 
Solve the following Linear Programming Problem graphically: 
Minimize: 𝑧 = 𝑥 + 2𝑦, 
subject to the constraints: 
 𝑥 + 2𝑦 ≥ 100, 
2𝑥 − 𝑦 ≤ 0, 
2𝑥 + 𝑦 ≤ 200, 
𝑥, 𝑦 ≥ 0. 
 

31. If x = sin t, y = sin pt, prove that (1 – x2)
ௗమ௬

ௗ௫మ – x 
ௗ௬

ௗ௫
 +p2y = 0 

 
Section –D 

 
[This section comprises of long answer type questions (LA) of 5 marks each] 
 
32. A line l passes through point (−1,3, −2) and is perpendicular to both the lines 

୶

ଵ
=

୷

ଶ
=

୸

ଷ
 and 

୶ାଶ

ିଷ
=

୷ିଵ

ଶ
=

୸ାଵ

ହ
. 

Find the vector equation of the line l. Hence, obtain its distance from origin. 
 
33.  Check whether the relation R defined in the set {1,2,3,4,5,6} as  𝑅 = {(𝑎,): 𝑏 = 𝑎 + 1} is reflexive, symmetric or 
transitive 
 

OR 
 

33. Let f: ℝ − ቄ−
ସ

ଷ
ቅ → ℝ be a function defined as f(x) =

ସ୶

ଷ୶ାସ
. Show that f is a one-one and into function. Hence find 

f-1 
 
 

34. If A = ൥
1 3 4
2 1 2
5 1 1

൩find A–1. 

Hence solve the system of equations 
x + 3y + 4z = 8 
2x + y + 2z = 5 
and 5x + y + z = 7 
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35. Find the distance of the point P(– 2, – 4, 7) from the point of intersection Q of the line r⃗ = ൫3ı̂ − 2ȷ̂ + 6k෠൯ + λ  
൫2ı̂ − ȷ̂ + 2k෠൯ and the plane r⃗ . ൫3ı̂ − 2ȷ̂ + 6k෠൯ Also write the vector equation of the line PQ.  
 

OR 
 
35. Find the equations of the line passing through the points A(2, −3, −1) and B(8, −1,2). Hence, find the 
coordinates of the points on this line which are at a distance of 14 units from point B. 
 
 
 

Section –E 
 
[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts. 
The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. 
The third case study question has two sub parts of 2 marks each.) 
 
 
36. 

CASE STUDY 1: 
 
An organization conducted bike race under two different categories - Boys and Girls. There were 28 participants in 
all. Among all of them, finally three from category 1 and two from category 2 were selected for the final race. Ravi 
forms two sets B and G with these participants for his college project. 
Let B = {bଵ, bଶ, bଷ} and G = {gଵ, gଶ}, where B represents the set of Boys selected and G the set of Girls selected for 
the final race. 

  
 
An organization conducted bike race under two different categories - Boys and Girls. There were 28 participants in 
all. Among all of them, finally three from category 1 and two from category 2 were selected for the final race. Ravi 
forms two sets B and G with these participants for his college project. 
Let B = {bଵ, bଶ, bଷ} and G = {gଵ, gଶ}, where B represents the set of Boys selected and G the set of Girls selected for 
the final race. 
Based on the above information, answer the following questions : 
(I) How many relations are possible from B to G ? 
(II) Among all the possible relations from B to G, how many functions can be formed from B to G ? 
(III) Let R: B → B be defined by R = {(x, y): x and y are students of the same sex }. Check if R is an equivalence 
relation. 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



Or 
(III) A function f: B → G be defined by f = {(bଵ, gଵ), (bଶ, gଶ), (bଷ, gଵ)} Check if f is bijective. Justify your answer. 
 

 
Case Study - 2 

 
37. A tank, as shown in the figure below, formed using a combination of a cylinder and a cone, offers better 
drainage as compared to a flat bottomed tank. 

  
A tap is connected to such a tank whose conical part is full of water. Water is dripping out from a tap at the bottom 
at the uniform rate of 2cmଷ/s. The semi-vertical angle of the conical tank is 45∘. 
On the basis of given information, answer the following questions : 
(i) Find the volume of water in the tank in terms of its radius r. 
  
(ii) Find rate of change of radius at an instant when r = 2√2cm. 
 
(iii) (a) Find the rate at which the wet surface of the conical tank is decreasing at an instant when radius 
r = 2√2cm.  
 

OR 
 

(iii) (b) Find the rate of change of height ’ h ’ at an instant when slant height is 4cm. 
 
 

Case Study – 3 
 

38. A volleyball player serves the ball which takes a parabolic path given by the equation h(t) = −
଻

ଶ
tଶ +

ଵଷ

ଶ
t + 1, 

where h(t) is the height of ball at any time t (in seconds), (t ≥ 0). 
 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



  
Based on the above information, answer the following questions : 
(i) Is h(t) a continuous function? Justify. 
 
(ii) Find the time at which the height of the ball is maximum. 
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Paper : 3 
 

1. Let A =  ቂcos a − sin a
sin a cos a

ቃ, (a ∈ R) such that A32 = ቂ0 −1
1 0

ቃ. Then a value of a is : 

(a) 
஠

ଷଶ
 

(b) 0 
(c) 

஠

଺ସ
 

(d) 
஠

ଵ଺
 

 
2. If A is a non-singular square matrix of order 3 such that A2  = 3A, then value of |A| is 
(a) – 3 
(b) 3 
(c) 9 
(d) 27 
 
3. Solution of the differential equation tany sec2x dx + tanx sec2ydy = 0 is :  
(a) tanx + tany = k   
(b) tanx – tany = k  
(c) (tanx/tany)k  
(d) tanx . tany = k 
 

4. The function f(x) defined by f(x) = ቆ
ୱ୧୬మୟ୶

୶మ , x ≠ 0

1, x = 0

  is continuous at x = 0. The value(s) of a is/are 

(a) 0 
(b) 1 
(c) - 3 
(d) 2 
 
5. If aሬ⃗ = 2ı̂ + 2ȷ̂ + 3k෠, bሬ⃗ = −ı̂ + 2ȷ̂ + k෠ and c⃗ = 3ı̂ + ȷ̂ are such that aሬ⃗ + λbሬ⃗  is perpendicular to c⃗ then find the value of 
λ. 
(a) 5 
(b) 6 
(c) 8 
(d)10 
 

6. If p and q are order and degree of differential equation yଶ ቀ
ୢమ୷

ୢ୶మቁ
ଶ

+ 3x ቀ
ୢ୷

ୢ୶
ቁ

భ

య
+ xଶyଶ = sinx, then 

(a) p > 𝑞 
(b) 

୮

୯
=

ଵ

ଶ
 

(c) p = q 
(d) p < 𝑞 
 
7. The corner points of the feasible region determined by the system of linear constraints are  (0,10), (5,5), (15,15), 
(0,20). Let z=px+qy where p,q>0. Condition on p and q so that the maximum of z occurs at both the 
points (15,15) and (0,20) is __________. 
(a) q = 2p 
(b) p = 2q 
(c) p = q 
(d) q = 3p 
 
8. The two lines x = ay + b, z = cy + d; and x = a’y + b, z = c’y + d’ are perpendicular to each other, if 
(a) 

ୟ

ୟᇲ +
ୡ

ୡᇲ  = 1 
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(b) 
ୟ

ୟᇲ +
ୡ

ୡᇲ  = -1 
(c) aa’ + cc’ = 1  
(d) aa’ + cc’ = –1 
 
9.  ∫ xଶ e୶య

dx equals 
(a) 

ଵ

ଷ
 e୶య

 + c   

(b) 
ଵ

ଷ
 e୶ర

 + c   

(c) 
ଵ

ଶ
 e୶య

 + c   

(d) 
ଵ

ଶ
 e୶మ

 + c  
 

10. Let A = ቀ1 2
3 4

ቁ and B = ቀa 0
0 b

ቁ , a, b ϵ N , then  

(a) There cannot exist any B such that AB = BA 
(b) There exist more then one but finite number of B’s such that AB = BA 
(c) There exists exactly one B such that AB = BA 
(d) There exist infinitely many B’s such that AB = BA 
 
11. If θ is the angle between two vectors aሬ⃗  and bሬ⃗ , then aሬ⃗ . bሬ⃗  ≥0 only when 
(a) 0 < θ < 

஠

ଶ
 

(b) 0 ≤ θ≤ 
஠

ଶ
 

(c) 0 < θ < n 
(d) 0  ≤ θ ≤n 
 
12.  The solution set of the inequality 3x + 5y < 4 is : 
(a) an open half-plane not containing the origin.  
(b) an open half-plane containing the origin.  
(c) the whole XY-plane not containing the line 3x + 5y = 4.  
(d) a closed half plane containing the origin.  
 

13. If อ
2 3 2
x x x
4 9 1

อ + 3 = 0, then find the value of x. 

(a) 2 
(b) 0 
(c) - 1 
(d) -3 
 
14. An insurance company insured 3000 cyclists, 6000 scooter drivers and 9000 car drivers. The 
probability of an accident involving a cyclist, a scooter driver and a car driver are 0.3, 0.05 and 
0.02 respectively. One of the insured persons meets with an accident. What is the probability that 
he is a cyclist? 
(a) 

ଵହ

ଶଷ
 

(b) 
ଵ଻

ଶଷ
 

(c) 
ଵଷ

ଶଷ
 

(d) 
ଵଵ

ଶଷ
 

 

15. The degree of the differential equation ቀ
ୢమ୷

ୢ୶మቁ
ଶ

− ቀ
ୢ୷

ୢ୶
ቁ  = y3 is 

(a) 1 
(b) 2 
(c) 3 
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(d) 6 
 
16. Let aሬ⃗ = ı̂ + ȷ̂ + √2k෠, bሬ⃗ = bଵı̂ + bଶȷ̂ + √2k෠ and c⃗ = 5ı̂ + ȷ̂ + √2k෠ be three vectors such that the projection vector of 
bሬ⃗  on aሬ⃗  is aሬ⃗ . If aሬ⃗ + bሬ⃗  is perpendicular to c⃗, then หbሬ⃗ ห is equal to: 
(a) 6 
(b)  4 
(c) √22 
(d) √32 
 

17. The value of k for which function f(x) = ቊ
୩୶

|୶|
, if x < 0

3, if x ≥ 0

  is continuous at x = 0 is : 

(a) -3 
(b) -2 
(c)-5 
(d) 0 
 
18. If A and B are any two events such that P(A) + P(B) − P(AandB) = P(A), then 
(a)  P(B ∣ A) = 1 
(b)  P(A ∣ B) = 1 
(c) P(B ∣ A) = 0 
(d) P(A ∣ B) = 0 
 
ASSERTION-REASON BASED QUESTIONS 
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). 
Choose the correct answer out of the following choices. 
(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A). 
(c) (A) is true but (R) is false. 
(d) (A) is false but (R) is true. 
 
19. Assertion (A) : If a line makes angles α, β, γ with positive direction of the coordinate axes, then sinଶα + sinଶβ +
sinଶγ = 2. 
Reason (R) : The sum of squares of the direction cosines of a line is 1 . 
 

20. Assertion (A) : ∫
√ଵ଴ି୶

√୶ା√ଵ଴ି୶

଼

ଶ
dx = 3 

Reason (R): ∫ f
ୠ

ୟ
(x)dx = ∫ f

ୠ

ୟ
(a + b − x)dx 

Section –B 
[This section comprises of very short answer type questions (VSA) of 2 marks each] 
 

21. (a) If 
ୢ

ୢ୶
[F(x)] =

ୱୣୡర୶

ୡ୭ୱୣୡర୶
 and F ቀ

஠

ସ
ቁ =

஠

ସ
, then find F(x).  

 
OR 

 

21    (b) Find: ∫
୪୭୥ ୶

(୶ାଵ )మ dx. 

 

22. (a) If f(x) = ൜
xଶ,  if x ≥ 1
x,  if x < 1

 , then show that f is not differentiable at x = 1. 

 
23. If points (2, −3), (λ, −2) and (0,5) are collinear, then find λ 
 

OR 
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23 Evaluate: ∫
ୢ୶

୶(୶యା଼)
 

 
24.  Find aሬ⃗ ⋅ ൫bሬ⃗ × c⃗൯, if aሬ⃗ = 2ı̂ + ȷ̂ + 3k෠, bሬ⃗ = −ı̂ + 2ȷ̂ + k෠, c⃗ = 3ı̂ + ȷ̂ + 2k෠ 
 
25. A pair of dice is thrown and the sum of the numbers appearing on the dice is observed to be 7 . Find the 
probability that the number 5 has appeared on atleast one die. 

 
Section – C 

[This section comprises of short answer type questions (SA) of 3 marks each] 
26. Integrate the rational functions. 

∫
1

x(xସ − 1)
dx.  

 
27. Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the number of heads. If 
she gets 1, 2, 3 or 4 she tosses a coin once and notes whether a head or tail is obtained. If she obtained exactly one 
head, what is the probability that she threw 1, 2,3 or 4 with the die.  
 
28. Solve :  ∫ √1 − cos2x

ଵ଴଴஠

଴
dx 

 
OR 

28. If the ∫
ହ୲

୲ୟ୬ ୶ି
dx= x+a ln|sin x − d cos x|+k , then a is equal to  

29. Solve the differential equation : (1 + xଶ)
ୢ୷

ୢ୶
+ 2xy − 4xଶ = 0, subject to the initial condition y(0) = 0. 

OR 
29. Solve the following differential equation: ඥ1 + xଶ + yଶ + xଶyଶ + xy

ୢ୷

ୢ୶
= 0 

 
30. Solve graphically the following linear programming problem : 
Maximise z = 6x + 3y, 
subject to the constraints 

4x + y ≥ 80
3x + 2y ≤ 150

x + 5y ≥ 115
x ≥ 0, y ≥ 0

 

 
OR 

 
30. Solve the following linear programming problem by graphical method: 
Maximize Z=3x+2y 
subject to the in constraints 
x+2y≤10,3x+y≤15,x,y≥0 
 

31. If y = (sec–1 x)2, x > 0, show that x2 (x2 – 1)
ୢమ୷

ୢ୶మ +(2x3 – x) 
ୢ୷

ୢ୶
 – 2 =0 

 
 

Section –D 
[This section comprises of long answer type questions (LA) of 5 marks each] 
 
32. Sketch the graph of 𝑦 = |𝑥 + 3| and evaluate the area under the curve 𝑦 = |𝑥 + 3| above 𝑥-axis and between 𝑥 = − 
6 𝑡𝑜 𝑥 = 0  
 
33.  In answering a question on a multiple choice test a student either knows the answer or guesses. Let 3/4 be the 
probability that he knows the answer and 1/4 be the probability that he guesses. Assuming that a student who 
guesses at the answer will be correct with probability 1/4 What is the probability that a student knows the answer 
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given that the answered it correctly? 
 
 

OR 
33. If N denotes the set of all natural numbers and R is the relation on N × N defined by (a, b)R(c, d), if ad(b + c) =
bc(a + d). Show that R is an equivalence relation. 
 

34. If A =൥
1 1 1
1 0 2
3 1 1

൩ find A–1. Hence, solve the system of equations  

x + y + z = 6, 
 x + 2z = 7,  
3x + y + z = 12. 
 
35. Find the coordinates of the foot of the perpendicular Q drawn from P(3, 2, 1) to the plane 2x – y + z + 1 = 0. Also, 
find the distance PQ and the image of the point P treating this plane as a mirror. 

OR 
35. Find the vector equation of the line passing through (2, 3, 2) and parallel to the line r⃗ = (-2ı+̂3ȷ)̂ +  (2ı-̂3ȷ̂ + 6k෠) 
Also, find the distance between these two lines. 
 
 

Section –E 
[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts. 
The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. 
The third case study question has two sub parts of 2 marks each.) 
 

CASE STUDY 1 : 
Solar Panels have to be installed carefully so that the tilt of the roof, and the direction to the sun, produce the 
largest possible electrical power in the solar panels.  

 
A surveyor uses his instrument to determine the coordinates of the four corners of a roof where solar panels are to 
be mounted. In the picture , suppose the points are labelled counter clockwise from the roof corner nearest to the 
camera in units of meters P1 (6,8,4) , P2 (21,8,4), P3 (21,16,10) and  P4 (6,16,10)  
(i). What are the components to the two edge vectors defined by Aሬሬ⃗ = PV of Pଶ − PV of Pଵ and Bሬሬ⃗ = PV of Pସ − PV of 
Pଵ ? (where PV stands for position vector) 
 
(ii).  Write the vector in standard notation with ı̂, ȷ ̂and k෠ (where ı̂, ȷ̂ and k෠ are the unit vectors along the three axes).  
 
(iii)(a). What are the magnitudes of the vectors Aሬሬ⃗  and Bሬሬ⃗  and in what units? 
 

OR 
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(iii)(b)What are the components to the vector Nሬሬ⃗ , perpendicular to Aሬሬ⃗  and Bሬሬ⃗  and the surface of the roof? 
 

Case Study – 2 
 

37. In order to set up a rain water harvesting system, a tank to collect rain water is to be dug. The tank should have 
a square base and a capacity of 250mଷ. The cost of land is ₹ 5,000 per square metre and cost of digging increases 
with depth and for the whole tank, it is ₹ 40,000hଶ, where h is the depth of the tank in metres. x is the side of the 
square base of the tank in metres. 
ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM 

 
Based on the above information, answer the following questions : 
 
(i) Find the total cost C of digging the tank in terms of x. 
 
(ii) Find 

ୢେ

ୢ୶
. 

 
(iii) (a) Find the value of x for which cost C is minimum.  
 

OR 
(iii)(b) Check whether the cost function C(x) expressed in terms of x is increasing or not, where x > 0. 
 
 

Case Study 3 
 
 
38. The equation of the path traced by a roller-coaster is given by the polynomial f(x) = a(x + 9)(x + 1)(x − 3). If 
the roller-coaster crosses y-axis at a point (0, −1), answer the following :  
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(a) Find the value of ’ a ’. 
 
(b) Find f ᇱᇱ(x) at x = 1. 
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Paper : 2 
 
1. If P = [1 𝑎 3 1 3 3 2 4 4 ] is the adjoint of a 3 × 3 matrix A and |𝐴| =4 , then a is a equal to  
(a) 4 
(b) 11 
(c) 5 
(d) 0 
2. If A = [2 – 3 4], B = [3 2 2 ] , X = [1 2 3] and Y = [2 3 4 ] then AB + XY equals 
(a) [28]    
(b) [24]    
(c) 28    
(d) 24 
3. If (𝑎, 𝑏), (𝑐, 𝑑) and (𝑒, 𝑓) are the vertices of △ 𝐴𝐵𝐶 and    denotes the area of △ 𝐴𝐵𝐶, then 
|𝑎 𝑐 𝑒 𝑏 𝑑 𝑓 1 1 1 |ଶ is equal to 
(a) 2𝛥ଶ 
(b) 4𝛥ଶ 
(c) 2𝛥 
(d) 4𝛥 
 
4. For what value of 𝑘 is the following function continuous at 𝑥 = 2 ? 

𝑓(𝑥) = {2𝑥 + 1;        𝑥 < 2 𝑘, 𝑥 = 2 3𝑥 − 1;  𝑥 > 2  

(a) 2 
(b) 4 
(c) 3 
(d) 5 
 
5. Three vectors 𝑎⃗, 𝑏ሬ⃗ , 𝑐. Satisfy the condition 𝑎⃗ + 𝑏ሬ⃗ + 𝑐 = 0. Evaluate   = 𝑎⃗ ⋅ 𝑏ሬ⃗ + 𝑏ሬ⃗ ⋅ 𝑐 + 𝑐 ⋅ 𝑎⃗, if |𝑎⃗| = 1; ห𝑏ሬ⃗ ห = 4; |𝑐| =

2. 
(a) −

ଵଵ

ଶ
 

(b) −
ଶଵ

ଶ
 

(c) 
ହ

ଶ
 

(d) −
଻

ଶ
 

 

6. The order and degree of the differential equation ൤1 + ቀ
ௗ௫

ௗ௬
ቁ

ଷ
൨

ళ

య

= 7 ቀ
ௗమ௬

ௗ௫మቁ are respectively. 

(a) 2,3 
(b) 3,2 
(c) 2,2 
(d) 3,3 
 
7.  The corner points of the feasible region determined by the following system of linear inequalities: 
2𝑥 + 𝑦 ≤ 10, 𝑥 + 3𝑦 ≤ 15, 𝑥, 𝑦 ≽ 0 are (0,0), (5,0), (3,4) and (0,5). Let 𝑍 = 𝑝𝑥 + 𝑞𝑦, where 𝑝, 𝑞 > 0. Condition on 𝑝 
and 𝑞 so that the maximum of 𝑍 occurs at both (3,4) and (0,5) is 
(a)  𝑝 = 𝑞 
(b) 𝑝 = 2𝑞 
(c) 𝑝 = 3𝑞 
(d) 𝑞 = 3𝑝 
 
8. The vector equation of XY-plane is 
(a) 𝑟 . 𝑘෠ = 0 
(b) 𝑟 . 𝚥̂ = 0 
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(c) 𝑟 . 𝚤 ̂= 0 
(d) 𝑟 . 𝑛ሬ⃗  = 0 
 

9.∫
௦௜௡మ௫ି௖ మ௫

௦௜௡మ௫௖௢௦మ௫
𝑑𝑥 is equal to 

(a) 𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑡𝑥 + 𝐶 
(b)  𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑠𝑒𝑐𝑥 + 𝐶 
(c) −𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑡𝑥 + 𝐶 
(d) 𝑡𝑎𝑛𝑥 + 𝑠𝑒𝑐𝑥 + 𝐶 
 
10. If A is a 3×3 matrix such that |5⋅adjA|=5, then |A| is equal to 
(a) ±

ଵ

ହ
  

(b) ±5  
(c) ±1  
(d) ±

ଵ

ଶହ
 Solution 10 

 
11. Equation of a line passing through point (𝑎, 𝑏, 𝑐) and parallel to 𝑧-axis is 
(a) 

௫ି௔

ଵ
=

௬ି௕

଴
=

௭ି௖

଴
 

(b) 
௫ି௔

଴
=

௬ି௕

ଵ
=

௭ି௖

଴
 

(c) 
௫ି௔

଴
=

௬ି௕

ଵ
=

௭ି௖

ଵ
 

(d) 
௫ି௔

ଵ
=

௬ି௕

଴
=

௭ି௖

ଵ
 

 
12. Unit vector along 𝑃𝑄ሬሬሬሬሬ⃗ , where coordinates of 𝑃 and 𝑄 respectively are (2,1, −1) and (4,4, −7), is 
(a) 2𝚤̂ + 3𝚥̂ − 6𝑘෠  
(b) −2𝚤̂ − 3𝚥̂ + 6𝑘෠  

(c) 
ିଶప̂

଻
−

ଷఫ̂

଻
+

଺௞෠

଻
 

(d) 
ଶప̂

଻
+

ଷఫ̂

଻
−

଺௞෠

଻
 

 
13. If 𝐴 = [1 0 − 1 7 ], find 𝑘 so that 𝐴ଶ − 8𝐴 − 𝑘𝑙 = 𝑂, where 𝐼 is a unit matrix and 𝑂 is a null matrix of 
order 2. 
(a) -3 
(b) -7 
(c) -9 
(d) 11 
 
14. For the married couple living in Jammu, the probability that a husband will vote in an election is 0.5 
and the probability that his wife will vote is 0.4 . The probability that the husband votes, given that his 
wife also votes is 0.7 . Then the probability that husband and wife both will vote is 
(a) 0.28 
(b) 0.20 
(c) 0.35 
(d) 0.15 
  
15. Write the sum of the order and degree of the following differential equation: 

𝑑

𝑑𝑥
= ቊ൬

𝑑𝑦

𝑑𝑥
൰

ଷ

ቋ = 0 

 (a) 5 
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(b) 2 
(c) 3 
(d) 4 
 
16. If    is the angle between any two vectors 𝑎⃗ and 𝑏ሬ⃗  then ቚ𝑎ሬሬ⃗ ⋅ 𝑏ሬሬ⃗ ቚ = ቚ𝑎ሬሬ⃗ × 𝑏ሬሬ⃗ ቚ when    is equal to 
(a) 0 
(b)  

 

ସ
 

(c) 
 

ଶ
 

(d)    
 
17. Find the set of value of 𝑥 for which 𝑓(𝑥) = 𝑐𝑜𝑠𝑥 − 𝑥 is decreasing in 
(a) (0, ∞) 
(b) (−∞, 0) 
(c) (−∞, ∞) 
(d) None of the above 
 
18. Find the direction cosines of the vector 𝚤̂ + 2𝚥̂ + 3𝑘෠ . 
(a) 

ଵ

√ଵସ
,

ଶ

√ଵସ
 and 

ଷ

√ଵସ
 

(b) 
ଽ

√ଵଶ
,

ଵ

√ଵଶ
 and 

ସ

√ଵଶ
 

(c) 
ଵ

√ଵ଻
,

ଶ

√ଵ଻
 and 

ଷ

√ଵ଻
 

(d) 
ଽ

√ଵଷ
,

ଵ

√ଵଷ
 and 

ସ

√ଵଷ
 

 
 

ASSERTION-REASON BASED QUESTIONS 
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). 
Choose the correct answer out of the following choices. 
(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A). 
(c) (A) is true but (R) is false. 
(d) (A) is false but (R) is true. 
 
19.  Assertion (A) lf 0 < 𝑥 <

గ

ଶ
 then 𝑠𝑖𝑛ିଵ(𝑐𝑜𝑠𝑥) + 𝑐𝑜𝑠ିଵ(𝑠𝑖𝑛𝑥) = 𝜋 − 2𝑥  

Reason (R) 𝑐𝑜𝑠ିଵ𝑥 =
గ

ଶ
− 𝑠𝑖𝑛ିଵ𝑥∀𝑥 ∈ [0,1] 

 
20. Assertion (A) : Two coins are tossed simultaneously. The probability of getting two heads, if it is 
known that at least one head comes up, is 

ଵ

ଷ
. 

Reason (R) : Let 𝐸 and 𝐹 be two events with a random experiment, then 𝑃(𝐹/𝐸) =
௉(ா∩ி)

௉(ா)
. 

 
Section –B 

[This section comprises of very short answer type questions (VSA) of 2 marks each] 
 
21. Find the domain of the function y = cos-1 (|x - 1|). Show your steps. 
 

OR 
 

21. Consider a bijective function f :R+ → (7, ∞) given by f(x) = 16x2 + 24x + 7, where R+ is the set of all 
positive real numbers. Find the inverse function of f.  
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22. A particle moves along the curve 3𝑦 = 𝑎𝑥ଷ + 1 such that at a point with 𝑥-coordinate 1, 𝑦-coordinate 
is changing twice as fast at 𝑥-coordinate. Find the value of a. 
 
23. Find the cofactors of all the elements of [1 − 2 4 3 ] 
 

OR 
 

23. If 𝑥 = 𝑠𝑒𝑐𝜃 − 𝑐𝑜𝑠𝜃 and 𝑦 = 𝑠𝑒𝑐௡𝜃 − 𝑐𝑜𝑠௡𝜃, then ቀ
ௗ௬

ௗ௫
ቁ

ଶ

 is equal to : 
 

24.  ∫
ଵ଴௫వାଵ଴ೣ௟௢௚

೐భబௗ௫

௫భబାଵ଴ೣ
               

 

25. The probabilities of solving a specific problem independently by 𝐴 and 𝐵 are 
ଵ

ଷ
 and 

ଵ

ହ
 respectively. If 

both try to solve the problem independently, find the probability that the problem is solved. 
 

Section – C 
[This section comprises of short answer type questions (SA) of 3 marks each] 
 
26. Evaluate :  

∫
2𝑥

(𝑥ଶ + 1)(𝑥ଶ + 3)
𝑑𝑥 

 

27. The anti-derivative of a function of the form (3𝑥 − 1)𝑓(𝑥), ቀ𝑥 ≠
ଵ

ଷ
ቁ, is given by 3𝑥ସ −

ଵଷ

ଷ
𝑥ଷ +

ଷ

ଶ
𝑥ଶ + 𝐶, 

where 𝐶 is the constant of integration. 
Find the value of 𝑓(6). Show your steps. 
 
28. Evaluate :  

∫
1

𝑐𝑜𝑠(𝑥 − 𝑎)𝑐𝑜𝑠(𝑥 − 𝑏)
 

 
 

OR 
28. 

Solve: ∫ 𝑒௖௢௧షభ௫ ቀ1 −
௫

ଵା௫మ
ቁ 𝑑𝑥 

 
29. Find the particular solution, satisfying the given condition, for the following differential equation : 

ௗ௬

ௗ௫
−

௬

௫
+

𝑐𝑜𝑠𝑒𝑐 ቀ
௬

௫
ቁ = 0; 𝑦 = 0 when 𝑥 = 1. 

Or 

29. Solve the differential equation: (1 + 𝑥ଶ)
ௗ௬

ௗ௫
+ 2𝑥𝑦 − 4𝑥ଶ = 0, subject to the initial condition 𝑦(0) = 0. 

 
30. Solve the following LPP graphically : 

Minimise z = 5x + 7y 
subject to the constraints 
2x + y ≥ 8 
x + 2y ≥ 10 
x, y ≥ 0 

 
OR 
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30. Solve the following linear programming problem graphically : 
Minimise : 𝑧 = −3𝑥 + 4𝑦 
subject to the constraints 

𝑥 + 2𝑦 ≤ 8, 3𝑥 + 2𝑦 ≤ 12, 𝑥, 𝑦 ≥ 0.  

 

31. If x ඥ1 +  𝑦 + y √1 +  𝑥 = 0 and x ≠ y, prove that 
ௗ௬

ௗ௫
 = - 

ଵ

(௫ାଵ)మ
 

 
Section –D 

[This section comprises of long answer type questions (LA) of 5 marks each] 
 

32. Using the method of integration find the area of the region bounded by lines: 2x+y=4,3x−2y=6 and x−3y+5=0 
 
33. Show that the relation 𝑅 in the set 𝐴 = {1,2,3,4,5} given by 𝑅 = {(𝑎, 𝑏): |𝑎 − 𝑏| is even }, is an equivalence 
relation. Show that all the elements of {1,3,5} are related to each other and all the elements of {2,4} are related to 
each other. But no element of {1,3, 5} is related to any element of {2,4}. 
 

OR 
 
33. Let 𝐴 = 𝑅 − {2} and 𝐵 = 𝑅 − {1}. If 𝑓: 𝐴 → 𝐵 is a function defined by 𝑓(𝑥) =

௫ିଵ

௫ିଶ
, show that 𝑓 is one-one and 

onto. 
 
34.  Show that the matrix 𝐴 = [−8 5 2 4 ] satisfies the equation satisfies the equation 𝐴ଶ +4𝐴 − 42 = 0 and hence 
find 𝐴ିଵ. 

𝐴 = [(−8,5)(2,4)] 

 
35. Find the vector equation of the plane passing through the intersection of the planes 𝑟 ⋅ ൫ı̂ + ȷ̂ + 𝑘෠൯ = 6 
and 𝑟 ⋅ ൫2ı̂ + 3ȷ̂ + 4𝑘෠൯ = −5, and the point (1,1,1). 
 

OR 
 
35 . Using integration, find the area lying above x-axis and included between the circle x2 + y2  = 8x and 
inside the parabola y2 = 4x. 
 

Section –E 
[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts. 
The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. 
The third case study question has two sub parts of 2 marks each.) 

Case study 1 
The Venn diagram below represents the probabilities of three different types of Yoga, A, B and C 
performed by the people of a society. Further, it is given that probability of a member performing type C 
Yoga is 0.44.  http
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On the basis of the above information, answer the following questions : 
(i) Find the value of 𝑥. 
 
(ii) Find the value of 𝑦. 
 

(iii) (a) Find 𝑃 ቀ
஼

஻
ቁ.  

OR 
(iii) (b) Find the probability that a randomly selected person of the society does Yoga of type A or B but 
not C. 
 

Case study 2 : 
 
36. Engine displacement is the measure of the cylinder volume swept by al the pistons of a piston engine. 
The piston moves inside the cylinder bore 

 
The cylinder bore in the form of circular cylinder open at the top is to be made from a metal sheet of area 
75𝜋𝑐𝑚ଶ. 
Based on the above information, answer the following questions : 
(i) If the radius of cylinder is 𝑟𝑐𝑚 and height is ℎ𝑐𝑚, then write the volume 𝑉 of cylinder in terms of 
radius 𝑟. 
 
(ii) Find 

ௗ௏

ௗ௥
. 

 
(iii) (a) Find the radius of cylinder when its volume is maximum.  
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OR 
(b) For maximum volume, ℎ > 𝑟. State true or false and justify. 
 

Case study 3 
 
An equation involving derivatives of the dependent variable with respect to the independent variables is called a 
differential equation. A differential equation of the form 

ௗ௬

ௗ௫
= 𝐹(𝑥, 𝑦) is said to be homogeneous if 𝐹(𝑥, 𝑦) is a 

homogeneous function of degree zero, whereas a function 𝐹(𝑥, 𝑦) is a homogenous function of degree 𝑛 if 

𝐹(𝜆𝑥, 𝜆𝑦) = 𝜆௡𝐹(𝑥, 𝑦). To solve a homogeneous differential equation of the type 
ௗ௬

ௗ௫
= 𝐹(𝑥, 𝑦) = 𝑔 ቀ

௬

௫
ቁ, we make the 

substitution 𝑦 = 𝑣𝑥 and then separate the variables. 
Based on the above, answer the following questions : 
(I) Show that (𝑥ଶ − 𝑦ଶ)𝑑𝑥 + 2𝑥𝑦𝑑𝑦 = 0 is a differential equation of the type 

ௗ௬

ௗ௫
= 𝑔 ቀ

௬

௫
ቁ. 

(II) Solve the above equation to find its general solution. 
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Paper 1 

 

1. If A = ቂcos θ − sin θ
sin θ cos θ

ቃ , then the matrix A-50  when θ = 
஠

ଵଶ
 is equal to 

(a) ቎

ଵ

ଶ

√ଷ

ଶ

−
√ଷ

ଶ

ଵ

ଶ

቏  

 

(b) ቎

ଵ

ଶ
−

√ଷ

ଶ

√ଷ

ଶ

ଵ

ଶ

቏ 

 

(c) ቎

√ଷ

ଶ

ଵ

ଶ

−
ଵ

ଶ

√ଷ

ଶ

቏ 

 

(d)  ቎

√ଷ

ଶ
−

ଵ

ଶ

ଵ

ଶ

√ଷ

ଶ

቏ 

 
2. If A is a square matrix such that A2 = A, then (I – A)3  + A is equal to 
(a) I 
(b) 0 
(c) I – A 
(d) I + A 
 
3. The area of a triangle formed by vertices O, A and B, where OAሬሬሬሬሬ⃗  =ı̂ +2ȷ ̂+3k෠ and  OBሬሬሬሬሬ⃗  =-3ı̂ - 2ȷ ̂+k෠ is 
(a) 3 √5 sq. units 
(b) 5 √5 sq. units 
(c) 6 √5 sq. units 
(d) 4 sq. units   
 
4. Determine the value of the constant ’ k ’ so that the function f(x) = {kx/|x|, x < 0 and 3 , x ≥ 0 is Continuous at 
x = 0 

f(x) = ቊ
୩୶

|୶|
,  if x < 0

3,  if x ≥ 0

  is 

(a) -1 
(b) -3 
(c) 0 
(d) -5 
 

5. Let aሬ⃗ , bሬ⃗  and c⃗ be three vectors such that |aሬ⃗ | = 3หbሬ⃗ ห = 4|c⃗| = 5 and each one of them being perpendicular to the 

sum of the other two find หaሬ⃗ + bሬ⃗ + c⃗ห. 
(a) 5√2 

(b) 7√2 

(c) 35√2 

(d) 3√2 
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6. Find the order and degree of 
ୢమ୷

ୢ୶మ = ൤1 +

 (a) 1 
(b) 2 
(c) 3 
(d) 4 
 
7. The maximum value of Z = 3x + 4y subject to the constraints : x+ y 
(a) 0  
(b) 12  
(c) 16  
(d) 18 
 
8. Which of the following is CLOSEST to the area under the parabola given by y = 4x2, bounded by the x
the lines x = (-1) and x = (-2)?  
(a) 6 sq units  
(b) 8 sq units  
(c) 9 sq units  
(d) 12 sq units  
 
9. For any integer n, the value of ∫ eୱ୧୬మ୶π

଴

(a) -1 
(b) 0 
(c) 1 
(d)2 
 

10. Let A = อ
5 5a a
0 a 5a
0 0 5

อ. IF |Aଶ| =25 , then 

(a) 1/5 
(b) 5  
(c) 52 

(d) 1 
 
11. The feasible solution for a LPP is shown in Fig. Let Z
Objective function, Minimum of Z occurs at

 

+ ቀ
ୢ୷

ୢ୶
ቁ

ଶ
൨

ଷ/ଶ

 

7. The maximum value of Z = 3x + 4y subject to the constraints : x+ y ≤ 4, x ≥ 0 , y ≥ 0 is :  

Which of the following is CLOSEST to the area under the parabola given by y = 4x2, bounded by the x

cosଷ(2n + 1)xdx is 

=25 , then |a|  equals 

The feasible solution for a LPP is shown in Fig. Let Z =3x−4y be the Objective function, Minimum of Z occurs at 
Minimum of Z occurs at 

Which of the following is CLOSEST to the area under the parabola given by y = 4x2, bounded by the x-axis, and 

be the Objective function, Minimum of Z occurs at 
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objective function. Minimum of Z occurs at 
(a). (0, 0) 
(b). (0, 8) 
(c). (5, 0) 
(d). (4, 10) 
 

12.  If aሬ⃗ = ı̂ + 2ȷ̂ + 2k෠, หbሬ⃗ ห = 5 and the angle between aሬ⃗  and bሬ⃗  is 
π

଺
, then the area of the triangle formed by these two 

vectors as two sides is : 

(a) 
ଵହ

ଶ
 

(b)  15 

(c)  
ଵହ

ସ
 

(d)  
ଵହ√ଷ

ଶ
 

 
13. Given that A is a square matrix of order 3 and | A | = - 4, then | adj A | is equal to :  
(a) -4  
(b) 4  
(c) -16  
(d) 16 
 
14. In a test, an examinee either guesses or copies or knows the answer to a multiple choice question with four 

choices. The probability that he makes a guess is 
ଵ

ଷ
 and the probability that he copies the answer is 

ଵ

଺
. The 

probability that his answer is correct given that he copied it is 
ଵ

଼
. The probability that he knew the answer to the 

question given that he correctly answered it is 
ସ୩

ଶଽ
.Find the value of k 

(a) 
ଶସ

ଶଽ
 

(b) 
ଶଷ

ଶଽ
 

(c) 
ଶଵ

ଶଽ
 

(d) 
ଵଽ

ଶଽ
 

 

15. The general solution of the differential equation x
ୢ୷

ୢ୶
+ 2y = xଶ is y = _____________ 

(a)  
୶మ

ସ
+ Cxିଶ 

(b)  
୶మ

ସ
 

(c)  
୶మ

ସ
+ C 

(d)  
୶షమ

ସ
+ Cxଶ 

 
16. For what value of ’a’ the vectors 2ı̂ − 3ȷ̂ + 4k෠ and aı̂ + 6ȷ̂ − 8k෠ are collinear 
(a) -4 
(b) 6 
(c) 7 
(d)9 
 
17. Determine the value of k for which the following function is continuous at x = 3. 
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f(x) =
xଶ − 9

x − 3
, x ≠ 3

f(x) = k, x = 3

 

(a)  2 
(b)  4 
(c)  6 
(d)  8 
 

18. Find the value of ’ p ’ for which the vectors 
(a) 

ଶ

ଷ
 

(b) 
ଵ

ଷ
 

(c) 
ଵ

ହ
 

(d) 
ଷ

ହ
 

 
ASSERTION

In the following questions, a statement of Assertion (A)
Choose the correct answer out of the following choices.
(a) Both (A) and (R) are true and (R) is the correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A).
(c) (A) is true but (R) is false. 
(d) (A) is false but (R) is true. 
 
19.  ASSERTION: A mapping shown in the arrow diagram, the function 

 
REASON: A function 𝑓:𝐴→𝐵 is said to be onto if every element of B has a pre
 

20. Assertion (A): The domain of the function 

Reason (R): secିଵ(−2) = −
π

ସ
 

 

[This section comprises of very short answer type questions (VSA) of 2 marks each]

21. Find the value of sinିଵ ቂsin ቀ
ଵଷπ

଻
ቁቃ. 

 

21 

Find 
ୢ୷

ୢ୶
 at t =

ଶπ

ଷ
 when x = 10(t − sint) and 

 

22. If A = ቂ
1 2
4 2

ቃ, then find the value of k 

’ for which the vectors aሬ⃗ = 3ı̂ + 2ȷ̂ + 9k෠ and bሬ⃗ = ı̂ + pȷ̂ + 3k෠ are parallel.

ASSERTION-REASON BASED QUESTIONS 
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices. 
(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true but (R) is not the correct explanation of (A). 

ASSERTION: A mapping shown in the arrow diagram, the function 𝑓:𝐴→ , is injective  

is said to be onto if every element of B has a pre-image in A 

on (A): The domain of the function secିଵ2x is ቀ−∞, −
ଵ

ଶ
ቃ ∪ ቂ

ଵ

ଶ
, ∞ቁ  

Section –B 
 

[This section comprises of very short answer type questions (VSA) of 2 marks each] 

ቃ

Or 

) and y = 12(1 − cost). 

 if |2A| = k|A| 

are parallel. 

is followed by a statement of Reason (R). 
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23. If aሬ⃗ = ı̂ − ȷ̂ + 7k෠ and bሬ⃗ = 5ı̂ − ȷ̂ + λk෠, then find the value of λ so that the vectors aሬ⃗ + bሬ⃗  and aሬ⃗ − bሬ⃗  are orthogonal. 
 

OR 
 

23. The position vectors of the points P, Q and R are pො, qො and rො respectively. A vector vሬ⃗ = k(qො + rො) is such that 
pො ⋅ vሬ⃗ = qො ⋅ vሬ⃗ , where k is a scalar. Prove that (pො − rො) ⋅ (pො − qො) = 0 
 
24.  

∫
e୶(1 + x)

cosଶ(xe୶)
dx = 

 
25. Two balls are drawn at random from a bag containing 2 white , 3 red , 5 green and 4 black balls, one by one 
without, replacement. Find the probability that both the balls are of different colours. 
  

Section – C 
[This section comprises of short answer type questions (SA) of 3 marks each] 

26. Integrate ∫
ୡ୭ୱଶ୶ିୡ୭ୱଶ

ୡ୭ୱ୶ିୡ୭ୱ஑
dx 

 
27. 
A random variable X has the following probability distribution: 
 

X: 0 1 2 3 4 5 6 7 

P(X): 0 k 2k 2k 3k kଶ 2kଶ 7kଶ + k 

 
Determine k and  P (X < 3) 
 

28. Evaluate ∫ |xଷ − x|
ଶ

ିଵ
dx 

OR 
 

28. By using the properties of definite integrals, evaluate the integrals : 

න |x − 1|
ସ

଴

dx 

 
29. Find the particular solution of the following differential equation: 
dy

dx
= 1 + xଶ + yଶ + xଶyଶ, given that y = 1 when x = 0 

 
OR 

 

29. Solve the differential equation : xdy − ydx = ඥxଶ + yଶdx, given that y = 0 when x = 1. 
 
30. A cottage industry manufactures pedestal lamps and wooden shades. 
Both the products require machine time as well as craftsman time in the making. The number of hour(s) required 
for producing 1 unit of each and the corresponding profit is given in the following table : 
 
Item Machine time Craftsman time Profit (in Rs.) 
Pedestal lamp 1.5 hours 3 hours 30 
Wooden shades 3 hours 1 hour 20 
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In a day, the factory has availability of not more than 42 hours of machine time and 24 hours of craftsman time. 
Assuming that all items manufactured are sold, how should the manufacturer schedule his daily production in 
order to maximise the profit ? Formulate it as an LPP and solve it graphically. 
 

OR 
 
30. Let number of pedestal lamps = x 

number of wooden shades = y 
Maximize Profit Z = 30x + 20y 

 
getting corners points & values of Z 
(0, 0)  0 
(8, 0)  240 
(4, 12)  360 
(0, 14)  280  
Maximum profit = Rs 360 where x = 4, y = 12 
 

31. If y = (sin–1x)2, prove that (1 – x2)
ୢమ୷

ୢ୶మ - x
ୢ୷

ୢ୶
 = 0 

  
Section –D 

 
[This section comprises of long answer type questions (LA) of 5 marks each] 
 
32. Using the method of integration, find the area of the region bounded by the lines 3x − 2y + 1 = 0,2x + 3y −
21 = 0 and x − 5y + 9 = 0. 
 
33. Let L be the set of all lines in XY plane and R be the relation in L defined as R = {(L1, L2): L1 is parallel to L2 }. 
Show that R is an equivalence relation. Find the set of all lines related to the line y = 2x + 4.   
 

OR 
 

33. Show that the function f: R → R defined by f(x) =
୶

୶మାଵ
, ∀x ∈ R is neither one-one nor onto. 

 
34. Using matrices, solve the following system of linear equations:  
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2𝑥 + 3𝑦 + 10𝑧 = 4, 4𝑥 − 6𝑦 + 5𝑧 = 1 𝑎𝑛𝑑 6𝑥 + 9𝑦 − 20𝑧 = 2  
 
35. Find the vector and cartesian equations of the plane passing through the points (2, 5, –   3), (– 2, – 3, 5) and (5, 
3, – 3). Also, find the point of intersection of this plane with the line passing through points (3, 1, 5) and     (– 1, – 3, 
– 1). 

OR 
 
35. Find the vector equation of a line passing through the point (2,3,2) and parallel to the line r⃗ = (−2ı̂ + 3ȷ)̂ +

λ൫2ı̂ − 3ȷ̂ + 6k෠൯. Also find the distance between these lines. 
 

Section –E 
[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts. 
The first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. 
The third case study question has two sub parts of 2 marks each.) 
 
 

Case study : 1 
 
36.  
Let f(x) be a real valued function. Then its 

- Left Hand Derivative (L.H.D.) : Lf ᇱ(a) = lim୦→଴
୤(ୟି୦)ି୤(ୟ)

ି୦
 

- Right Hand Derivative (R.H.D.) : Rf ᇱ(a) = lim୦→଴
୤(ୟା୦)ି୤(ୟ)

୦
 

Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and R.H.D. at x = a exist and both are equal. 

For the function f(x) = ቊ
|x − 3|, x ≥ 1
୶మ

ସ
−

ଷ୶

ଶ
+

ଵଷ

ସ
, x < 1

  answer the following questions : 

(i) What is R.H.D. of f(x) at x = 1 ? 
(ii) What is L.H.D. of f(x) at x = 1 ? 
(iii) (a) Check if the function f(x) is differentiable at x = 1. 
OR 
(iii) (b) Find f ᇱ(2) and f ᇱ(−1). Solution 
 

Case study 2 
 

37.Recent studies suggest that roughly 12% of the world population is left handed. 
 

 Depending upon the 
parents, the chances of having a left handed child are as follows : 
A : When both father and mother are left handed : 
      Chances of left handed child is 24%. 
B : When father is right handed and mother is left handed : 
      Chances of left handed child is 22%. 
C : When father is left handed and mother is right handed : 
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     Chances of left handed child is 17%. 
D : When both father and mother are right handed : 
      Chances of left handed child is 9%. 
Assuming that P(A) = P(B) = P(C) = P(D) =

ଵ

ସ
 and L denotes the event that child is left handed. 

Based on the above information, answer the following questions : 
(i) Find P(L/C) 
(ii) Find P൫L/A൯ 
(iii) (a) Find P(A/L) 
 
OR 
(b) Find the probability that a randomly selected child is left handed given that exactly one of the parents is left 
handed. 
 

Case study 3 
 
A shopkeeper sells three types of flower seeds A1, A2, A3. They are sold in the form of a mixture, where the 
proportions of these seeds are 4: 4: 2, respectively. The germination rates of the three types of seeds are 45%, 60% 
and 35% respectively. 

  
Based on the above information : 
(a) Calculate the probability that a randomly chosen seed will germinate; 
 (b) Calculate the probability that the seed is of type A2, given that a randomly chosen seed germinates. 
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12TH MATHAMATICS  
Time allowed : _3hour__        Maximum Marks = ___80______ 
 

1. If A = ቂ
cos x −sin x
sin x cos x

ቃ, then the value of x, for which A is an identity matrix, is 

(A) 
π

ଶ
    

(B) π     
(C) 0   
(D) 

ଷπ

ଶ
 

2. If the matrix A = ൥
0 5 −7
a 0 3

 b −3 0
൩ is a skew-symmetric matrix, then the values of ' a ' and ' b ' are : 

(A) a = 5, b = 3 
(B) a = 5, b = −7 
(C) a = −5, b = −7 
(D) a = −5, b = 7 

3.   If ቚx + 2 x − 4
x − 2 x + 3

ቚ = ቚ
6 −2
1 3

ቚ, then the value of x is : 

(A) 1 
(B) 2 
(C) -2 
(D) -1  

 

4.  If ቂ8 14
9 7

ቃ = ቂ
1 2
3 1

ቃ X, then matrix X is : 

(A) ቂ3 7
2 0

ቃ 

(B) ቂ2 0
7 3

ቃ 

(C) ቂ2 0
3 7

ቃ 

(D) ቂ 2 0
−3 7

ቃ 

  

5. The value of k, for which f(x) = ቐ

√ଷୡ୭ୱ ୶ାୱ୧୬ ୶

ଷ୶ା
ಘ

మ

, x ≠ −
஠

ଷ

k, x = −
஠

ଷ

  is continuous at x = −
஠

ଷ
, is : 

(A) 
ଶ

ଷ
 

(B) −
ଶ

ଷ
 

(C) 
ଷ

ଶ
 

(D) 6 
 
6. Let the vectors aሬ⃗  and bሬ⃗  be such that |aሬ⃗ | = √3 and |bሬ⃗ | =

ଶ

√ଷ
, then aሬ⃗ × bሬ⃗  is a unit vector, if the angle between aሬ⃗  and 

bሬ⃗  is : 
(A) 

஠

ଷ
 

(B) 
஠

ସ
 

(C) 
஠

଺
 

(D) 
஠

ଶ
 

 
7. If aሬ⃗ = 2ı̂ − 2ȷ̂ + k̂, bሬ⃗ = ı̂

⃗
+ 2ȷ̂ − 3k̂ and c⃗ = 2ı̂ − ȷ̂ + 4k̂, then the projection of (c⃗ − bሬ⃗ ) along aሬ⃗  is: 

(A) 15 
(B) 5 
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(C) 
ଶ

ଷ
 

(D) 1 
 
 

8. The angle between the lines 
୶ାଵ

ଶ
=

ଶି୷

ିହ
=

୸

ସ
 and 

୶ିଷ

ଵ
=

୷ି଻

ଶ
=

ହି୸

ଷ
 is : 

(A) 
஠

ସ
 

(B) 
஠

ଶ
 

(C) 
஠

ଷ
 

(D) 
஠

଺
 

 
9.   The Cartesian equations of a line are given as 

6x − 2 = 3y + 1 = 2z − 2 
The direction ratios of the line are: 
(A) 2, −1,3 
(B) 1, −2, −3 
(C) 1, 2, 3 
(D) 3,1,2 
 

10.  The solution set of the inequation 2x + 3y < 6 is : 
(A) open half-plane not containing origin 
(B) whole xy-plane except the points lying on the line 2x + 3y = 6 
(C) open half-plane containing origin 
(D) half-plane containing the origin and the points lying on the line 2x + 3y = 6 
 

11.  The maximum value of the objective function z = 3x + 5y subject to the constraints x ≥ 0, y ≥ 0 and 
4x + 3y ≤ 12 is : 
(A) 15 
(B) 29 
(C) 9 
(D) 20 
 

12. If the points A(3, −2), B(k, 2) and C(8,8) are collinear, then the value of k is : 
(A) 2 
(B) -3 
(C) 5 
(D) -4 
 

13. If aሬ⃗ , bሬ⃗  and c⃗ are unit vectors such that aሬ⃗ + bሬ⃗ + c⃗ = 0ሬ⃗ , then (aሬ⃗ ⋅ bሬ⃗ + bሬ⃗ ⋅ c⃗ + c⃗ ⋅ aሬ⃗ ) is equal to : 
(A) 

ଷ

ଶ
 

(B) 
ଵ

ଶ
 

(C) −
ଵ

ଶ
 

(D) −
ଷ

ଶ
 

14.   ∫
ୡ୭ୱ ଶ୶

ୱ୧୬మ ୶ୡ୭ୱమ ୶
dx is equal to : 

(A)  cot x + tan x + c 
(B) −cot x + tan x + c 
(C) cot x − tan x + c 
(D) −cot x − tan x + c 
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15. The solution of the differential equation 
ୢ୷

ୢ୶
= 1 − x + y − xy is : 

(A) log |1 + y| = x −
୶మ

ଶ
+ c 

(B) log |1 + y| = −x +
୶మ

ଶ
+ c 

(C) e୷ = x −
୶మ

ଶ
+ c 

(D) e(ଵା୷) = −x +
୶మ

ଶ
+ c 

16. The degree of the differential equation x ቀ
ୢమ୷

ୢ୶మቁ
ଷ

+ y ቀ
ୢ୷

ୢ୶
ቁ

ସ
+ yହ = 0 is : 

(A) 2 
(B) 3 
(C) 4 
(D) 5 
 

17. The integrating factor of the differential equation 
ୢ୷

ୢ୶
+ ytan x = 2x + xଶtan x is : 

(A) eୱୣୡ ୶ 
(B) sec x + tan x 
(C) sec x 
(D) cos x 
 

18. The probabilities of A, B and C solving a problem are 
ଵ

ଷ
,

ଵ

ହ
 and 

ଵ

଺
 respectively. The probability that the problem is 

solved, is : 
(A) 

ସ

ଽ
 

(B) 
ହ

ଽ
 

(C) 
ଵ

ଽ଴
 

(D) 
ଵ

ଷ
 

 
19.  Questions number 19 and 20 are Assertion and Reason based questions. Two statements are given, one 

labelled Assertion (A) and the other labelled Reason (R). Select the correct answer from the codes (A), (B), (C) 
and (D) as given below. 
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A). 
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion 
(A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 

 Assertion (A) : secିଵ ൬
2

√3
൰ =

π

6

 Reason (R): cos ቀ
π

6
ቁ =

√3

2

 

 
20.   Assertion (A) : If the side of a square is increasing at the rate of 0.2 cm/s, then the rate of increase of its 

perimeter is 0.8 cm/s. 
Reason (𝐑) :   Perimeter of a square = 4 (side). 
 

SECTION B 
This section comprises of Very Short Answer (VSA) type questions of 2 marks each. 

21.   (a) Find the value of tanିଵ (1) + cosିଵ ቀ−
ଵ

ଶ
ቁ + sinିଵ ቀ−

ଵ

ଶ
ቁ. 

OR 
(b) Find the domain of the function y = cosିଵ (xଶ − 4). 
 

22.   (a)Differentiate cotିଵ ൫√1 + xଶ + x൯ w.r.t. x. 
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 (b) If (cos x)୷ = (cos y)୶, find 
ୢ୷

ୢ୶
. 
  

23.   Find the intervals on which the function f(x) = 10 − 6x − 2xଶ is 
(a) strictly increasing (b) strictly decreasing. 
  

24.  Show that of all rectangles inscribed in a given circle, the square has the maximum area. 
    

 
25.   Find :∫  cosecଷ (3x + 1)cot (3x + 1)dx 

SECTION C 
This section comprises of Short Answer (SA) type questions of 3 marks each. 
 

26.  If x = acos θ and y = bsin θ, then prove that 
ୢమ୷

ୢ୶మ = −
ୠర

ୟమ୷య. 

27.    Find: ∫  
ଶ୶

(୶మାଵ)(୶మାଷ)
dx  

 
28. (a) Evaluate:  ∫  

଺

ି଺
  |x + 2|dx 

 (b) Find : 
 

29.   (a) Find the particular solution of the differential equation 2xy
ୢ୷

ୢ୶
= xଶ + 3yଶ, given that y(1) = 0. 

(b) Solve the differential equation 
ୢ୷

ୢ୶
+ 2ytan x = sin x, given that y = 0, when x =

஠

ଷ
. 

 
30. The corner points of the feasible region determined by the system of linear constraints are A(0,40), B(20, 40), 

C(60, 20) and D(60,0). The objective function of the L.P.P. is z = 4x + 3y. Find the point of the feasible region at 
which the value of objective function is maximum and the point at which the value is minimum. Hence, find the 
maximum and the minimum values. 

31. (a) A card is randomly drawn from a well-shuffled pack of 52 playing cards. Events A and B are defined as 
under : 
A : Getting a card of diamond 
B : Getting a queen 
Determine whether the events A and B are independent or not. 
 

OR 
(b) Find the probability distribution of the number of doublets in three throws of a pair of dice. 

 
SECTION : D 

This section comprises of Long Answer (LA)  type question of 5 marks each. 
 
32.  Let A = {x ∣ x ∈ Z, 0 ≤ x ≤ 12}. Show that the relation R = {(a, b): a, b ∈ A, (a − b) is divisible by 4} is an 

equivalence relation. Find the set of elements related to 2. 
 
 

OR 
(b) Let A = ℝ − {4} and B = ℝ − {1} and let function f: A → B be defined as f(x) =

୶ିଷ

୶ିସ
 for ∀x ∈ A. Show that f is 

one-one and onto. 
33.   Using matrices, solve the following system of linear equations : 

3x + 4y + 2z = 8; 2y − 3z = 3; x − 2y + 6z = −2 
 

34. Using integration, find the area of the region bounded by the curve y = xଶ, x = −1, x = 1 and the x -axis. 
 

35.   (a) Write the vector equations of the following lines and hence find the shortest distance between them : 
x + 1

2
=

y + 1

−6
=

z + 1

1
 and 

x − 3

1
=

y − 5

−2
=

z − 7

1
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OR 

(b) Find the length and the coordinates of the foot of the perpendicular drawn from the point P(5,9,3) to the 
line 

୶ିଵ

ଶ
=

୷ିଶ

ଷ
=

୸ିଷ

ସ
. Also, find the coordinates of the image of the point P in the given line. 

SECTION E 
 

This section comprises of 3 case-study based questions of 4 marks each. 
 

36. Case Study - 1 
The relation between the height of the plant ( y in cm ) with respect to exposure to sunlight is governed by the 
relation y = 4x −

ଵ

ଶ
xଶ, where x is the number of days it is exposed to sunlight. 

Based on the above, answer the following questions:  
(i) Find the rate of growth of the plant with respect to sunlight.     1 
(ii) What is the number of days it will take for the plant to grow to the maximum height?  2 
(iii) What is the maximum height of the plant?       1 
 

37.     
Case Study - 2 

A cricket match is organised between two clubs P and Q for which a team from each club is chosen. Remaining 
players of club P and club Q are respectively sitting along the lines AB and CD , where the points are 
A(3,4,0), B(5,3,3), C(6, −4,1) and D(13, −5, −4). 
Based on the above, answer the following questions: 
(i) Write the direction ratios of vector ABሬሬሬሬሬ⃗ .      1 
(ii) Write a unit vector in the direction of CDሬሬሬሬሬ⃗ .      1 
(iii) (a) Find the angle between vectors ABሬሬሬሬሬ⃗  and CDሬሬሬሬሬ⃗ .     1 

OR 
(iii) (b) Write a vector perpendicular to both ABሬሬሬሬሬ⃗  and CDሬሬሬሬሬ⃗ .    2 
   
  
 

38.           Case Study - 3 
A coach is training 3 players. He observes that player A can hit a target 4 times in 5 shots, player B can hit 3 
times in 4 shots and player C can hit 2 times in 3 shots. 
Based on the above, answer the following questions : 
(i) Find the probability that all three players miss the target. 1 
(ii) Find the probability that all of them hit the target. 
(iii) (a) Find the probability that only one of them hits the target.   1 
OR 
(iii) (b) Find the probability that exactly two of them hit the target.  2 
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केन्द्रीय विद्यालय संगठन, बेंगलूरु संभाग 
KENDRIYA VIDYALAYA SANGATHAN , BENGALURU REGION 

प्रथम प्री-बोर्ड परीक्षा ( 2024-25) 
FIRST PRE BOARD EXAMINATION  (2024-25) 

CLASS:XII            MAX MARKS:80 
SUBJECT : MATHEMATICS      TIME : 3 HRS 
 
General Instructions : 
Read the following instructions very carefully and strictly follow them:  
(i) This Question paper contains 38 questions. All questions are compulsory.  
(ii) This Question paper is divided into five Sections - A, B, C, D and E.  
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs)    
       and Questions no. 19 and 20 are Assertion-Reason based questions of 1     
       mark each.  
(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type       
      questions, carrying 2 marks each.  
(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions,  
     carrying 3 marks each.  
(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions,  
       carrying 5 marks each.  
(vii) In Section E, Questions no. 36 to 38 are Case study-based questions,  
        carrying 4 marks each.  
(viii) There is no overall choice. However, an internal choice has been provided  
         in 2 questions in Section B, 3 questions in Section C, 2 questions in  
         Section D and one subpart each in 2 questions of Section E. 
 (ix) Use of calculators is not allowed 
 
                                               SECTION-A                                                         [1× 20= 20]                                                                    

(This section comprises of multiple choice questions (MCQs) of 1 mark each)  

 Select the correct option (Question 1 - Question 18): 

1.  If |𝑎𝑑𝑗 𝐴| = 144 , where 𝐴 is a square matrix of order 3 × 3 , then |𝐴| = 
a)12  b)−12  c) ±12  d)16 

2. If [ 5 2𝑥 + 3
3𝑥 − 1 𝑥

] is a symmetric matrix , then value of 𝑥 is : 

a) 4  b) 3  c) 2  d) 1  
3. The interval, in which function 𝑦 = 𝑥3 + 6𝑥2 + 6 is increasing is : 

a) (−∞, −4) ∪ (0, ∞)   b)(−∞, 4)  c) (−4,0) 
d) (−∞, 0) ∪ (4, ∞) 

4. If 𝐵 is a non singular matrix of order 3 such that 𝐵2 = 2𝐵 , then the value of |𝐵| = 
a) −2  b) 2  c) 4  d) 8 

5. The integrating factor of the differential equation  𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2𝑒𝑥 is : 

a) 𝑥  b) 
1

𝑥
  c) −𝑥  d) 𝑒−𝑥 

6. If the points 𝐴(3, −2) , 𝐵(𝑘, 2) and 𝐶(8,8) are collinear , then the value of 𝑘 is : 
a) 2  b) −3  c) 5  d) −4 
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7. If order of matrix 𝐴 is 2 × 3 , of matrix 𝐵 is 3 × 2 and of matrix 𝐶 is 3 × 3 , then 
which one of the following is not defined ? 
a) 𝐶(𝐴 + 𝐵′)  b) 𝐶(𝐴 + 𝐵′)′  c) 𝐵𝐴𝐶  d) 𝐶𝐵 + 𝐴′ 

8. If 𝐴 and 𝐵 are two events such that 𝑃(𝐴) = 0.2 , 𝑃(𝐵) = 0.4 and 𝑃(𝐴 ∪ 𝐵) = 0.5 , 
then the value of 𝑃(𝐴 𝐵)⁄  is : 
a) 0.1  b) 0.25  c) 0.5  d) 0.08 

9. A unit vector perpendicular to the two vectors 𝑎⃗ = −2𝑖̂ +2𝑗̂ − 3𝑘̂ and 𝑏⃗⃗ = 𝑖̂ −𝑗̂ + 𝑘̂ is 
given by : 

a) 𝑖̂ −𝑗̂   b) 𝑖̂ +𝑘̂  c) −
1

√2
𝑖̂ −

1

√2
𝑗̂  d) 

1

√2
𝑖̂ −

1

√2
𝑗̂ 

10. What is the value of 
𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎⃗⃗  on 𝑏⃗⃗  

𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑏⃗⃗  on 𝑎⃗⃗ 
 for vectors 𝑎⃗ = 2𝑖̂ −3𝑗̂ − 6𝑘̂ and  

𝑏⃗⃗ = 2𝑖̂ −2𝑗̂ + 𝑘̂  

a) 
3

7
  b) 

7

3
  c) 

4

3
  d) 

4

7
 

11. The feasible region , for the constraints 𝑥 ≥ 0 , 𝑦 ≥0 and 𝑥 + 𝑦 ≤ 2 lies in : 
a) IV quadrant  b) III quadrant  c) II quadrant  d) I quadrant  

12. ∫
cos 2𝑥

sin2 𝑥𝑐𝑜𝑠2𝑥
𝑑𝑥 is equal to : 

a) 𝑐𝑜𝑡𝑥 + 𝑡𝑎𝑛𝑥 + 𝑐   b) −𝑐𝑜𝑡𝑥 + 𝑡𝑎𝑛𝑥 + 𝑐 
c) 𝑐𝑜𝑡𝑥 − 𝑡𝑎𝑛𝑥 + 𝑐   d) −𝑐𝑜𝑡𝑥 − 𝑡𝑎𝑛𝑥 + 𝑐 

13.  If 𝑓(𝑥) is an odd function , then ∫ 𝑓(𝑥) cos3 𝑥
𝜋

2

−
𝜋

2

𝑑𝑥 equals : 

a) 2 ∫ 𝑓(𝑥) cos3 𝑥
𝜋

2
0

𝑑𝑥  b) 0 

c) 2 ∫ 𝑓(𝑥)
𝜋

2
0

𝑑𝑥   d) 2 ∫ 2 cos3 𝑥 𝑑𝑥
𝜋

2
0

 
14. The degree and order of differential equation 𝑦′′2 + log(𝑦′) = 𝑥5 respectively are : 

a) not defined , 5  b) not defined , 2 
c) 5 , not defined   d) 2,2 

15. If 𝑦 = cot−1 𝑥 , 𝑥 < 0 , then  
a) 

𝜋

2
< 𝑦 ≤ 𝜋  b) 

𝜋

2
< 𝑦 < 𝜋  c) − 

𝜋

2
< 𝑦 < 0               d) − 

𝜋

2
≤ 𝑦 < 0 

16. The corner points of the shaded unbounded feasible region of an LPP are (0, 4),  
(0.6, 1.6) and (3, 0) as shown in the figure. The minimum value of the objective 
function Z = 4x + 6y occurs at 

 
a) ( 0.6 ,1.6 ) only   b) (3,0) only  c) (0.6 , 1.6) and (3,0) only 
d) at every point of the line-segment joining the points (0.6, 1.6) and (3, 0) 

17. The function 𝑓(𝑥) = [𝑥] , where [𝑥] is the greatest integer function that is less than or 
equal to 𝑥 , is continuous at : 
a) 4  b) −2  c) 1.5  d) 1 
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18. The area ( in sq.units) of the region bounded by the curve 𝑦 = 𝑥, 𝑥 − 𝑎𝑥𝑖𝑠 , 
𝑥 = 0 𝑎𝑛𝑑 𝑥 = 2 is : 

a) 
3

2
  b) 

1

2
log 2 c) 2  d) 4 

 
                                 ASSERTION-REASON BASED QUESTIONS  
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark 
each. Two statements are given, one labelled Assertion (A) and the other labelled 
Reason (R). Select the correct answer from the options (A), (B), (C) and (D) as given 
below.) 
(A) Both (A) and (R) are true and (R) is the correct explanation of (A).  
(B) Both (A) and (R) are true but (R) is not the correct explanation of (A).  
(C) (A) is true but (R) is false.  
(D) (A) is false but (R) is true. 

19. ASSERTION (A) : The function 𝑓(𝑥) = |𝑥 − 6|𝑐𝑜𝑠𝑥  is differentiable in 𝑅 − {6}. 
REASON ( R) : If a function 𝑓 is continuous at a point 𝑐 then it is also differentiable 
at that point . 

20. ASSERTION (A) :  sec−1 (
2

√3
) =

𝜋

6
 

REASON ( R ) : 𝑐𝑜𝑠 (
𝜋

6
) =

√3

2
 

 
                                                     SECTION B                          2 × 5 =10    
(This section comprises of 5 very short answer (VSA) type questions of 2 marks 
each.) 

21. Find the domain of  cos−1(3𝑥 − 2). 

22. Given that 𝑓(𝑥) =
log 𝑥

𝒙
 , find the point of local maximum of 𝑓(𝑥). 

23. (a)   If 𝑦√1 − 𝑥2 + 𝑥√1 − 𝑦2 = 1 , then prove that 
𝑑𝑦

𝑑𝑥
= −√

1−𝑦2

1−𝑥2 . 

                                                           OR 
23 . (b) Find the derivative of tan−1 𝑥   with respect to 𝑙𝑜𝑔𝑥 ( where 𝑥 ∈ (1, ∞)) 
24. a) Find |𝑥⃗| if (𝑥⃗ − 𝑎⃗). (𝑥⃗ + 𝑎⃗) = 12 , where 𝑎⃗ is a unit vector. 

                                             OR 
 

     24. b) If  𝑎⃗ = 𝑖̂ −𝑗̂ + 7𝑘̂ and 𝑏⃗⃗ = 5𝑖̂ −𝑗̂ + 𝜆𝑘̂ , find value of 𝜆 so that the vectors  
               𝑎⃗ + 𝑏⃗⃗ and 𝑎⃗ − 𝑏⃗⃗ are orthogonal. 

25.  The two co initial sides of a parallelogram are 2 𝑖̂ −4𝑗̂ − 5𝑘̂ and 2𝑖̂ +2𝑗̂ + 3𝑘̂ . Find 
the diagonals and use them to find the area of the parallelogram . 

 
                                                     SECTION C                          3 × 6 =18    
(This section comprises of 6 short answer (SA) type questions of 3 marks each.) 

26.  Find the intervals in which the function given by 𝑓(𝑥) = sin 3𝑥 , 𝑥 ∈ [0,
𝜋

2
] is  

a) increasing   b) decreasing 
27.  A kite is flying at a height of 3 metres and 5 metres of string is out. If the kite is 

moving away horizontally at the rate of 200 cm/s, find the rate at which the string is 
being released. 

28.  a)  If  𝑎⃗ x 𝑏⃗⃗ = 𝑐 x 𝑑 and 𝑎⃗ x 𝑐 = 𝑏⃗⃗ x 𝑑 , show that 𝑎⃗ − 𝑑 is parallel to 𝑏⃗⃗ −  𝑐. 
                                                                 OR 

28. b) Find the value(s) of 𝒂 so that the following lines are skew : 

         
𝑥−1

2
=

𝑦−2

3
=

𝑧−𝑎

4
  ,

𝑥−4

5
=

𝑦−1

2
= 𝑧 
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29. a) Evaluate ∫ √
𝑥

1−𝑥3
𝑑𝑥       , 𝑥 ∈ (0,1) 

                                   OR 

     29. b)  Evaluate ∫ 𝑥(1 − 𝑥)𝑛1

0
𝑑𝑥      where 𝑛 ∈ 𝑁 

30.  The corner points of the feasible region determined by the system of linear 
constraints in an LPP are (0,10), (5,5), (15,15) and (0,20) . Let 𝑧 = 𝑝𝑥 + 𝑞 ,𝑝, 𝑞 > 0 
be the objective function , then find the relation between 𝑝 and 𝑞 so that the maximum 
of 𝑧 occurs at both the points (15,15) and (0,20). 

31. a)  A coin is biased so that the head is three times as likely to occur as tail . If the coin 
is tossed twice , find the probability distribution of number of tails . Also find the 
mean of the distribution. 
                                                                OR 

31. b) Let A and B be the events such that 𝑃(𝐴) =
1

2
 , 𝑃(𝐵) =

7

12
 and 

   𝑃(not A or not B)=
1

4
 . Find whether A and B are  

   (i) mutually exclusive  (ii) independent 
 
                                                     SECTION D                         5 × 4 =20    
(This section comprises of 4 long answer (LA) type questions of 5 marks each.) 

 
32. Using integration , find the area of the region bounded by the curve  

𝑦 = 𝑥2, 𝑥 = −1, 𝑥 = 1  and the 𝑥 − 𝑎𝑥𝑖𝑠. 
33. Sravan is a nutritionist. He wants to create a mixture of orange juice, beetroot juice 

and kiwi juice that can provide 1860 mg of vitamin C, 22 mg of iron and 760 mg of 
calcium. The quantity of each nutrient per litre of juice is shown below. 

  
Using the matrix method, find how many litres of each juice Sravan should add into 
the mixture. 

34. a) If (𝑎𝑥 + 𝑏)𝑒
𝑦

𝑥 = 𝑥 ,  then show that  𝑥3 𝑑
2

𝑦

𝑑𝑥2 = (𝑥 𝑑𝑦
𝑑𝑥

− 𝑦)
2
. 

                                                             OR 

34. b) If (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑐2 , for some 𝑐 > 0 , prove that 
[1+(

𝑑𝑦

𝑑𝑥
)

2
]

3
2

𝑑
2

𝑦

𝑑𝑥2

 is a constant 

independent of 𝑎 and 𝑏. 
35. a) Find the coordinates of the image of the point (1,6,3) with respect to the line  

𝑟 = (𝑗̂ + 2𝑘̂) + 𝜆( 𝑖̂ + 2𝑗̂ + 3𝑘̂) , where 𝜆 is a scalar . Also find the distance of the 
image from the 𝑦 −axis. 
                                                        OR 
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35. (b) An aeroplane is flying along the line 𝑟 = 𝜆( 𝑖̂ − 𝑗̂ + 𝑘̂) where 𝜆 is a scalar and  
          another aeroplane is flying along the line 𝑟 =  𝑖̂ − 𝑗̂ + 𝜇(−2𝑗̂ + 𝑘̂) where 𝜇 is a     
          scalar. At what points on the lines should they  reach, so that the distance between      
          them is the shortest? Find the shortest possible  distance between them. 
 
                                                     SECTION E                        4 × 3 =12    
(This section comprises of 3 case-study/passage-based questions of 4 marks each 
with subparts. The first two case study questions have three subparts (i), (ii), (iii) of 
marks 1, 1, 2 respectively. The third case study question has two subparts of 2 
marks each) 
 
36. Students of a school are taken to a railway museum to learn about railways heritage 

and its history . 
 

                    
 
   An exhibit in the museum depicted many rail lines on the track near the railway      
   station . Let L be the set of all rail lines on the railway track and R be the relation on  
   L defined by   
           R ={(𝑙1, 𝑙2): 𝑙1 is parallel to 𝑙2} 
 On the basis of above information , answer the following questions : 
 
(i) Find whether the relation R is symmetric or not. 
 
(ii) Find whether the relation R is transitive or not . 
 
(iii) a) If one of the rail lines on the railway track is represented by the equation  
            𝑦 = 3𝑥 + 2 , then find the set of rail lines in R related to it . 
                                                          OR 
(iii) b) Let S be the relation defined by  S ={(𝑙1, 𝑙2): 𝑙1 is  perpendicular to 𝑙2}. Check 
whether the relation S is symmetric and transitive . 
 

37. Over speeding increases fuel consumption and decreases fuel economy as a result of 
tyre rolling friction and air resistance. While vehicles reach optimal fuel economy at 
different speeds , fuel mileage usually decreases rapidly at speeds above 80 km/h  
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The relation between fuel consumption F(𝑙/100km) and speed V (km/h) under some 

constraints is given as 𝐹 =
𝑉2

500
−

𝑉

4
+ 14. 

On the basis of the above information , answer the following questions : 
 
(i) Find 𝐹, when V = 40 km/h. 
 

(ii) Find 
𝑑𝐹

𝑑𝑉
 . 

 
(iii) a) Find the speed V for which fuel consumption F is minimum . 
                                        OR 
(iii) b) Find the quantity of fuel required to travel 600 km at the speed V at which 
𝑑𝐹

𝑑𝑉
= −0.01. 

 
38. A Shopkeeper sells three types of flower seeds 𝐴1, 𝐴2 and 𝐴3 . They are sold as a 

mixture where the proportions are 4: 4: 2 respectively . The germination rates of the 
three types of seeds are 45%, 60% and 35% . 
Based on the above information , answer the following questions : 
 
(i) What is the probability of a randomly chosen seed to germinate ? 
 
(ii)  What is the probability that a randomly selected seed is of type 𝐴1 , given that it 
germinates ? 
 
                                                        ***************** 
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     PRE-BOARD-I EXAMINATION, CLASS XII 2024-25 CHENNAI REGION 

CLASS XII                                                                                                                   Max Marks : 80       

SUB: MATHEMATICS (CODE-041)                                                              DURATION :3HOURS                                                                                   
General Instructions: Read the following instructions very carefully and strictly follow them: 
1. This Question paper contains 38 questions. All questions are compulsory.  
2. This Question paper is divided into five Sections - A, B, C, D and E.  
3.  In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 

and 20 are Assertion-Reason based questions of 1 mark each.  
4.  In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 

marks each.  
5. In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks 

each.  
6. In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks 

each.  
7.  In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each. 
8. There is no overall choice. However, an internal choice has been provided in 2 questions in 

Section B, 3 questions in Section C, 2 questions in Section D and one subpart each in 2 
questions of Section E.  

9.  Use of calculators is not allowed.  
                                                                                 SECTION-A                                       [1 20 =20] 

(This section comprises of multiple-choice questions (MCQs) of 1 mark each)  
Select the correct option (Question 1 - Question 18): 

 
Q1. For which of the given values of 𝑥 and 𝑦, the following pair of matrices are equal? 

[
3𝑥 + 7 5
𝑦 + 1 2 − 3𝑥

] , [
0 𝑦 − 2
8 4

] 

          (a) 𝑥 =
−1

3
, 𝑦 = 7      (b) no such x and y possible  (c) 𝑦 = 7,  𝑥 =

−2

3
    (d) 𝑥 =

−1

3
, 𝑦 =

−2

3
 

Q2. Assume 𝑿, 𝒀, 𝒁, 𝑾 and 𝑃 are matrices of order 2 × 𝑛, 3 × 𝑘, 2 × 𝑝, 𝑛 × 3 and 𝒑 × 𝒌, respectively. 
Then the restriction on 𝒏, 𝒌 and 𝒑 so that 𝑷𝒀 + 𝑾𝒀 will be defined are: 
(a) 𝑘 = 3, 𝑝 = 𝑛 (b) 𝒌 is arbitrary, 𝒑 = 2 (c) 𝑝 is arbitrary, 𝑘 = 3 (d) 𝑘 = 2, 𝑝 = 3 

Q3. The interval in which the function y=𝑥2𝑒−𝑥 is increasing is: 
 (a) (-∞, ∞)          (b )(-2, 0)                      (c) (2, ∞)                       (d) (0, 2) 

Q4.  A and B are two matrices such that 𝐴𝐵 = 𝐴 and 𝐵𝐴 = 𝐵 then B2 is 
(a) A  (b) B  (c) 0  (d) I  

Q5. The general solution of the differential equation log(
𝑑𝑦

𝑑𝑥
) + 𝑥 = 0 is 

 (a) xy e c      (b) xy e c    (c) xy e c    (d) xy e c    
 

Q6. If A is a square matrix of order 3 such that  |A| = - 5  then value of  |−AA′|  is 

                    (a) 125                               (b) - 125                          (c) 25                          (d) – 25     

Q7. If A, B are symmetric matrices of same order, then AB – BA is a  
(a) Skew symmetric matrix     (b) Symmetric matrix (c) Zero matrix (d) Identity matrix 
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Q8. Two events A and B will be independent, if  
(a) A and B are mutually exclusive  
(b) P(A′B′) = [1 – P(A)] [1 – P(B)]  
(c) P(A) = P(B)  
(d) P(A) + P(B) = 1 

Q9. A vector in the direction of vector 𝚤 − 2𝚥 + 2𝑘̂ that has magnitude 15 is 
(a) −5𝚤 − 10𝚥 − 10𝑘̂     (b) 5𝚤 + 10𝚥 + 10𝑘̂       (c) −5𝚤 + 10𝚥 + 10𝑘̂        (d) 5𝚤 − 10𝚥 + 10𝑘̂ 
 

Q10. If |𝑎⃗| = 3, |𝑏⃗⃗| = 4 and |𝑎⃗ + 𝑏⃗⃗| = 5, then |𝑎⃗ − 𝑏⃗⃗| = 
(A) 3  (B) 4  (C) 5  (D) 8 

Q11. The region represented by graph of the inequality 2x + 3y > 6 is  
(a) half plane that contains the origin 
(b) half plane that neither contains the origin nor the points on the line 2x + 3y=6 
(c) whole XOY-plane excluding the points on the line 2x + 3y = 6  
(d) entire XOY plane 

Q12. ∫𝑒𝑥 𝑠𝑒𝑐 𝑥 (1 + 𝑡𝑎𝑛 𝑥) 𝑑𝑥=⋯  
(a) 𝑒𝑥 𝑐𝑜𝑠 𝑥 + 𝑐      (b) 𝑒𝑥𝑠𝑒𝑐 𝑥 + 𝑐       (c) 𝑒𝑥 𝑠𝑖𝑛 𝑥 + 𝑐            (d) 𝑒𝑥 𝑡𝑎𝑛 𝑥 + 𝑐 

Q13. ∫
0

2𝜋
 cosec7 𝑥𝑑𝑥 = 

(a) 0          (b) 1       (c) 4          (d) 2𝜋 
 

Q14. The number of arbitrary constants in the particular solution of a differential equation of third order 

is /are 

 (a) 3                          (b) 2                          (c) 1                              (d) 0 

Q15. If cos [tan−1 {cot (sin−1 
1

2
)}] = ⋯ 

             (a) 1  (b) 0  (c) 
1

√2
  (d) 

1

2
 

Q16. The corner points of the feasible region in the graphical representation of a linear programming 

problem are (2,72), (15,20) and (40,15). If z = 18x+9y be the objective function, then: 

(a) z is maximum at (2,72), minimum at (15,20) 

(b) z is maximum at (15,20), minimum at (40,15) 

(c) z is maximum at (40,15), minimum at (15,20) 

(d) z is maximum at (40,15), minimum at (2,72)                 

Q17. If x = t2, y= t3, then  
𝑑2𝑦

𝑑𝑥2= 

(a)  
3

2
                   (b) 

3

4𝑡
     (c)

3

2𝑡
    (d)   

3𝑡

2
  

Q18. The area bounded by the line y = x, x-axis and lines x = – 1 to x = 2, is  

a) 0 sq. units         b) 
1

2
  sq units                   c) 

3

2
 sq units                    d) 

5

2
 sq units 

  
ASSERTION – REASON BASED QUESTIONS 

Directions: Each of these questions contains two statements, Assertion and Reason. Each of these 
questions also has four alternative choices, only one of which is the correct answer. You have to select 
one of the codes (a), (b), (c) and (d) given below.  
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(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion  
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct. 

Q19. Consider the function 𝑓(𝑥)={
x2 − 5x + 6 x − 3 , for x ≠ 3 

k,         for x = 3 
 is continuous at x = 3  

Assertion (A): The value of k is 4  
Reason (R): If f(x) is continuous at a point a then lim

𝑥→𝑎
𝑓(𝑥) =𝑓(𝑎) 

Q20. Assertion (A) : If 𝑦 = 𝑡𝑎𝑛−1(
cos 𝑥+ 𝑠𝑖𝑛𝑥

cos 𝑥−𝑠𝑖𝑛𝑥
) , −

𝜋

4
< 𝑥 <

𝜋

4
 then 

𝑑𝑦

𝑑𝑥
 = 1  

Reason(R) : 
cos 𝑥+ 𝑠𝑖𝑛𝑥

cos 𝑥−𝑠𝑖𝑛𝑥
= tan (𝑥 +

𝜋

4
) 

SECTION B 
VERY SHORT ANSWER TYPE QUESTIONS(VSA) 

(Each question carries 2 marks) 
Q21. Evaluate : sin−1 (sin

3𝜋

4
) + cos−1 (cos

3𝜋

4
) + tan−1(1)  

Q22.   Function f is defined as 𝑓(𝑥) = {

2𝑥 + 2,  if 𝑥 < 2

𝑘,  if 𝑥 = 2

3𝑥,  if 𝑥 > 2

    Find the value of k for which the 

function f is continuous at x = 2. 
OR 

           If 𝑥 = 𝑎(𝜃 − sin 𝜃) and 𝑦 = 𝑎(1 + cos 𝜃), find 
𝑑𝑦

𝑑𝑥
 at 𝜃 =

𝜋

3
 

 
Q23. Find the point on the curve y2 = 8x for which the abscissa and ordinate change at the same rate 

Q24. Find the projection of the vector 𝑎⃗ = 2𝚤 + 3𝚥 + 2𝑘̂ on the vector 𝑏⃗⃗ = 𝚤 + 2𝚥 + 𝑘̂. 
OR 
If 𝑎⃗ = 4𝚤 − 𝚥 + 𝑘̂ and 𝑏⃗⃗ = 2𝚤 − 2𝚥 + 𝑘̂, then find a unit vector along the vector 𝑎⃗ × 𝑏⃗⃗. 
                                       

Q25. If 𝑎⃗, 𝑏⃗⃗, 𝑐 are unit vectors such that 𝑎⃗ + 𝑏⃗⃗ + 𝑐 = 0⃗⃗, then write the value of 𝑎⃗ ⋅ 𝑏⃗⃗ + 𝑏⃗⃗ ⋅ 𝑐 + 𝑐 ⋅ 𝑎⃗. 
 

 
SECTION C 

SHORT ANSWER TYPE QUESTIONS(SA) 
(Each question carries 3 marks) 

 
 

Q26. Find the intervals in which the function 𝑓(𝑥) =
3

2
𝑥4 − 4𝑥3 − 45𝑥2 + 51 is 

 strictly increasing and strictly decreasing 

Q27. The volume of a cube is increasing at the rate of 9 cm3/s. How fast is its surface area increasing 
when the length of an edge is 10 cm? 

Q28. Evaluate: ∫
−1

2
 |𝑥3 − 𝑥|𝑑𝑥 

OR 

                Find ∫
𝑥+3

√5−4𝑥−2𝑥2
𝑑𝑥 
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Q29. Let 𝑎⃗ = 4𝚤 + 5𝚥 − 𝑘̂, 𝑏⃗⃗ = 𝚤 − 4𝚥 + 5𝑘̂ and 𝑐 = 3𝚤 + 𝚥 − 𝑘̂. Find a vector 𝑑 which is perpendicular 
to both 𝑐 and 𝑏⃗⃗ and 𝑑 ⋅ 𝑎⃗ = 21. 
OR 

Show that the lines 
𝑥+1

3
=

𝑦+3

5
=

𝑧+5

7
 and 

𝑥−2

1
=

𝑦−4

3
=

𝑧−6

5
 intersect. Also find their point of 

intersection. 

Q30. Consider the following Linear Programming Problem: Minimize 𝑍 = 𝑥 + 2𝑦  
Subject to 2𝑥 + 𝑦 ≥ 3, 𝑥 + 2𝑦 ≥ 6, 𝑥, 𝑦 ≥ 0. Show graphically that the minimum of 𝑍 occurs at 
more than two points. 
 

Q31. A problem is given to three students whose probabilities of solving it are 
1

3
,

1

4
 and 

1

6
 respectively. If 

the events of solving the problem are independent, find probabilities that at least one of them 
solves it. 

    OR 
A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six. Find 
the probability that it is actually a six. 

SECTION D  
LONG ANSWER TYPE QUESTIONS(LA)  

(Each question carries 5 marks) 

Q32. Use product [
1 −1 2
0 2 −3
3 −2 4

] [
−2 0   1
9 2 −3
6 1 −2

] to solve the system of equations: 

 
  x –  y + 2 z = 1,  2 y- 3 z = 1,  3 x – 2 y +4 z = 2 

 
Q33. Draw the graph of y=|x+1| and find the area bounded by it with x- axis, x = −4 and x=2. 
 

Q34. If x and y are connected parametrically by the equations and  𝑥 =
sin3 𝑡

√cos 2𝑡
, 𝑦 =

cos3 𝑡

√cos 2𝑡
  find  

𝑑𝑦

𝑑𝑥
 

OR 

Determine a, b, c so that f(x) = 























0x  ,  
bx

xbxx
   

0  x,              c             

0x  ,
x

xsinx)1asin(

3/2

2

 is continuous at x = 0. 

 
Q35. Find the shortest distance between the lines. 

𝑥 − 1

2
=

𝑦 − 2

3
=

𝑧 − 3

4
   𝑎𝑛𝑑  

𝑥 − 2

3
=

𝑦 − 4

4
=

𝑧 − 5

5
 

OR 
Find the vector equation of the line passing through the point (1, 2, – 4) and perpendicular to the two lines: 

𝑥 − 8

3
=

𝑦 + 19

−16
=

𝑧 − 10

7
   𝑎𝑛𝑑  

𝑥 − 15

3
=

𝑦 − 29

8
=

𝑧 − 5

−5
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SECTION E 
(3 case study questions carry 4 marks each) 

 
Q36. Vani and Mani are playing Ludo at home while it was raining outside. While rolling the dice 

Vani's brother Varun observed and noted the possible outcomes of the throw every time belongs to 
the set {1,2,3,4,5,6}. Let 𝐴 be the set of players while 𝐵 be the set of all possible outcomes.A =

{ Vani, Mani }, 𝐵 = {1,2,3,4,5,6}. 

 
 
Answer the following questions: 

a. Let 𝑅: 𝐵 → 𝐵, be defined by 𝑅 = {(𝑥, 𝑦) : 𝑦 is divisible by 𝑥}.Verify that whether R is reflexive,    
symmetric and transitive.                                                                         (2marks) 

b.  Is it possible to define an onto function from A to B? Justify.          (1mark) 
c. Which kind of relation is R defined on B given by 

R= {(1,2), (2,2), (1,3), (3,4), (3,1), (4,3), (5,5)}?                                      (1mark) 
OR 
Find the number of possible relations from A to B . 

         
Q37. Read the following passage and answer the questions given below: The front gate of a building is in the 

shape of a trapezium as shown below. Its three sides other than base are 10m each. The height of the gate is 
h meter. On the basis of this information and figure given below answer the following questions: 

 
I. Find area 𝐀 of the gate expressed as a function of 𝐱. 

II. Find value of 
𝑑𝐴

𝑑𝑥
. 

III. Find x and show that area is maximum   

OR 
Find maximum area of trapezium. 

Q38. Case-Study 3:  
A biased die is tossed and respective probabilities for various faces to turn up are the following : 

 
 
 
 

 

Based on the above information, answer the following questions: 
(a)             What is the value of K ?                                                                                                                         2 marks 
(b)            If a face showing an even number has turned up, then what is the probability that it is the face with  

                2 or 4 ?                                                                                                                                                         2marks    

Face 1 2 3 4 5 6 

Probability 0 ⋅ 1 0 ⋅ 24 0 ⋅ 19 0 ⋅ 18 0 ⋅ 15 K 

                                                              END OF PAPER                                                                     
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666  

65/S/3 Page 1 of 23 P.T.O.   

narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code 

on the title page of the answer-book. 

 Series &RQPS/S  Set – 3  

  àíZ-nÌ H$moS>       

 Q.P. Code  

AZwH«$_m§ §H$ 

Roll No. 
 
 
 
 
 

 

 
 

 

 
 
 

 
 
 
 
 
 
 

 J{UV  
MATHEMATICS 

 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 80 

Time allowed : 3 hours  Maximum Marks : 80 

· H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 23 h¢ & 
· H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >38 àíZ h¢ & 
· àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE àíZ-nÌ H$moS> H$mo narjmWu CÎma-nwpñVH$m Ho$  

_wI-n¥ð> na {bI| & 
· H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 

Adí` {bI| & 
· Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 

nydm©• _| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ 
H$mo n‹T> |Jo Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

· Please check that this question paper contains 23 printed pages. 

· Please check that this question paper contains 38 questions. 

· Q.P. Code given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 

· Please write down the serial number of the question in the answer-book 

before attempting it. 

· 15 minute time has been allotted to read this question paper. The question 
 paper  will  be  distributed  at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., 
the students will read the question paper only and will not write any 
answer on the answer-book during this period. 

65/S/3 *RQPS/S* 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 38 questions. All questions are compulsory.  
(ii) This question paper is divided into five Sections – A, B, C, D and E.  
(iii) In Section A, Questions no. 1 to 18 are Multiple Choice Questions (MCQs) and 

questions number 19 and 20 are Assertion-Reason based questions of 1 mark each.  
(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions, 

carrying 2 marks each.  
(v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type questions, carrying  

3 marks each. 
(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions carrying  

5 marks each.  
(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks 

each.  
(viii) There is no overall choice. However, an internal choice has been provided in  

2 questions in Section B, 3 questions in Section C, 2 questions in Section D and  
2 questions in Section E. 

(ix) Use of calculator is not allowed.   

SECTION A 

This section comprises 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  20´ 1=20 

1. If  A = 

ú
ú
ú

û

ù

ê
ê
ê

ë

é

341

431

331

, then the value of  det (A–1)  is : 

(A) – 1  (B) 1 
(C) 0  (D) 2 

2. The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable 

at x = 
(A) 0  (B) 1  

(C) 2  (D) 
2
3  
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3. If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of 

increase of its circumference is :  

(A) 
3

2p cm/s (B) p  cm/s  

(C) 
3

4p  cm/s (D) 2p  cm/s 

4. ò 3)1–x(
3–x

ex dx is equal to :  

(A) 3

x

)1–x(
e2

 + C (B) 2

x

)1–x(
e2–

 + C 

(C) 
)1–x(

ex
 + C (D) 2

x

)1–x(
e  + C  

5. The area (in sq. units) of the region bounded by the curve  y = x,  x-axis,  x = 0  and  
x = 2  is :  

(A) 
2
3   (B) 

2
1 log 2  

(C) 2  (D) 4 

6. What is the value of  
aonbofprojection

bonaofprojection ®

®

®

®  

for vectors  a®  = 2 î  – 3 ĵ  – 6 k̂   and  
®
b  = 2 î  – 2 ĵ  + k̂  ?  

(A) 
7
3   (B) 

3
7   

(C) 
3
4   (D) 

7
4  

7. If   f(x) = xx,  then  f¢(e)  is equal to : 

(A) 0  (B) 2 

(C) ee  (D) 2ee 
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8. The function f given by   f(x) = x3 – 3x2 + 3x,  x Î ℝ  is increasing on : 

(A) [1, ¥) (B) (1, ¥) 

(C) (– ¥, ¥) (D) (– ¥, 1) 

9. If a®  and 
®
b  are two vectors such that a® .

®
b  > 0 and | a® .

®
b | = | a® ´

®
b |, then 

the angle between a®  and 
®
b  is : 

(A) 
4
p   (B) 

3
p  

(C) 
3

2p   (D) 
4

3p  

10. For two matrices A and B, given that  A–1 = 
4
1 B , then inverse of  (4A)  is :  

(A) 4B  (B) B 

(C) 
4
1 B  (D) 

16
1 B 

11. ò
p

p

3/

6/

log (tan x) dx  is equal to : 

(A) 
2
p

  (B) 
4
p

 

(C) 0  (D) 
12
p

 

12. If  X, Y and XY are matrices of order 2 ´ 3, m ´ n and 2 ´ 5 respectively, then 

number of elements in matrix Y is :  

(A) 6  (B) 10 

(C) 15  (D) 35 
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13. The number of discontinuities of the function f given by   

 f(x) = 

–

x

x 2, if x 0

e , if 0 x 1

2 x, if x 1

+ <

£ £

>

ì
ï
í
ï
î

 

is :  
(A) 0  (B) 1 
(C) 2  (D) 3  

14. The integrating factor of the differential equation (x2 – 1) 
dx

dy
 + 2xy = 

1–x

1

2
 is : 

(A) e2x  (B) ex2 – 1 

(C) log (x2 – 1) (D) x2 – 1 

15. Let  y = f ÷
ø
ö

ç
è
æ

x
1   and  f ¢(x) = x3 . What is the value of  

dx
dy

 at  x = 
2
1  ? 

(A) – 
64
1   (B) – 

32
1   

(C) – 32  (D) – 64 

16. The vectors 
®
a  = 2 î  – 4 ĵ  + l k̂  and 

®
b  = 3 î  – 6 ĵ  + k̂  are collinear if value of 

l is : 

(A) – 30  (B) 30 

(C) 
2

3
  (D) 

3

2
 

17. The vector equation of the line passing through the origin and perpendicular to the 

lines 
1

x
 = 

0
y

 = 
0
z

 and 
0
x

 = 
0
y

 = 
1

z
 is : 

(A) 
®
r  = l î  (B) 

®
r  = l ĵ  

(C) 
®
r  = l k̂  (D) 

®
r  = l ( î  + k̂ ) 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



666  

65/S/3 Page 11 of 23 P.T.O.   

18. If  y = xseclog ,  then the value of  
dx
dy

  at  x = 
16

2
p

  is :  

(A) 
p
1    (B) p 

(C) 
2
1   (D) 

4
1  

Questions number 19 and 20 are Assertion and Reason based questions. Two statements 
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the 
correct answer from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 
explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 
correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false.  
(D) Assertion (A) is false, but Reason (R) is true.  

19. Assertion (A) :  cos–1 ÷
ø
ö

ç
è
æ p

6
13cos  is equal to 

6
p .   

 Reason (R) : The range of the principal value branch of the function  

y = cos–1 x is [0, p]. 

20. Assertion (A) : If R and S are two events such that  P(R | S) = 1  and  P(S) > 0, 

then S Ì R.  

 Reason (R) : If two events A and B are such that P(A Ç B) = P(B), then  
A Ì B.   

SECTION B 

This section comprises Very Short Answer (VSA) type questions of 2 marks each. 

21. Find the value of  

  tan–1 ÷
ø
ö

ç
è
æ p

5

3
tan  + cos–1 ÷

ø
ö

ç
è
æ p

6
13

cos  + sin–1 ÷
ø
ö

ç
è
æ

2
1

– . 
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22. (a) Find : 

           
3

3
x –1

x – xò  dx 

 OR 

(b) Evaluate : 

  ò +

0

4–

|| 2x  dx 

23. (a) If  y = (sin–1 x)2 , then find  (1 – x2) 
2

2

d y dy
– x
dxdx

 . 

 OR 

(b) If  yx = xy,  then find  
dx
dy

.  

24. Given that  f(x) = ,
x

xlog
 find the point of local maximum of f(x).  

25. Find the Cartesian equation of the line passing through the origin, perpendicular 
to y-axis and making equal acute angles with x and z axes. 

SECTION C 

This section comprises Short Answer (SA) type questions of 3 marks each. 

26. (a) Find : 

   
dx

cos x cos 2xò  

 OR 
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(b) Find : 

  
–

–
2

5x 3
dx

1 4x 2x+
ò  

27. (a) If  y = ea cos–1 x,  then show that (1 – x2) 
2

2

dx

yd
  – x

dx

dy
 – a2y = 0. 

          OR 

(b) Find 
dx

dy
, if  y = xcos x – 2sin x. 

28. It is known that 20% of the students in a school have above 90% attendance and 
80% of the students are irregular. Past year results show that 80% of students who 
have above 90% attendance and 20% of irregular students get ‘A’ grade in their 
annual examination. At the end of a year, a student is chosen at random from the 
school and is found to have an ‘A’ grade. What is the probability that the student 
is irregular ?   

29. Find the general solution of the differential equation 
dx

dy
 = xy log x log y. 

30. Find all vectors of magnitude 8 14  units that are perpendicular to the vectors 

2 î  – k̂  and 2 ĵ  + 3 k̂ . 

31. (a) Find a matrix A such that  

   A úû

ù
êë

é
2–1–
04

 = úû

ù
êë

é
16–0
1017

.  

  Also, find A–1. 
 OR 

(b) Given a square matrix A of order 3 such that A2 =  
ú
ú

û

ù

ê
ê

ë

é

3–22–
01–0
44–3

,  

 show that A3 = A–1. 
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SECTION D 

This section comprises Long Answer (LA) type questions of 5 marks each. 

32. Prove that the relation R in the set of integers Z defined as 

  R = {(a, b) : 2 divides (a + b)} is an equivalence relation. Also, determine [3]. 

33. (a) Find the shortest distance between the lines 
3

8x –
 = 

16
9y

–

+
 = 

7
10z –

 and  

3
15x –

 = 
8
29y –

 = 
5–
5z –

.  

 OR 

(b) Find the point of intersection of the lines   

  
®
r  = î  – ĵ  + 6 k̂  + l (3 î  – k̂ ), and 

   
®
r  = – 3 ĵ  + 3 k̂  + m ( î  + 2 ĵ  – k̂ ). 

 Also, find the vector equation of the line passing through the point of 
intersection of the given lines and perpendicular to both the lines. 

34. Solve the following linear programming problem graphically :   
  Minimise Z = 6x + 7y 
 subject to constraints   
   x + 2y ³ 240 
   3x + 4y £ 620 
   2x + y ³ 180 
   x, y ³ 0. 

35. (a) Using integration, find the area of the region bounded by the curve  

y = 2–4 x , the lines x = – 2  and x = 3  and the x-axis.  

 OR 

(b) Using integration, evaluate the area of the region bounded by the curve  

y = x2, the lines y = 1 and y = 3 and the y-axis.   
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study – 1 

36. An architect is developing a plot of land for a commercial complex. When asked 

about the dimensions of the plot, he said that if the length is decreased by 25 m 

and the breadth is increased by 25 m, then its area increases by 625 m2. If the 

length is decreased by 20 m and the breadth is increased by 10 m, then its area 

decreases by 200 m2.    

 

 On the basis of the above information, answer the following questions : 

(i) Formulate the linear equations in x and y to represent the given 

information.    

(ii) Find the dimensions of the plot of land by matrix method.   
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Case Study – 2 

37. A sandbag is dropped from a balloon at a height of 60 metres.  

  

                                 Shadow path ® 
 When the angle of elevation of the sun is 30°, the position of the sandbag is given 

by the equation y = 60 – 4.9 t2, where y is the height of the sandbag above the 
ground and t is the time in seconds.    

 On the basis of the above information, answer the following questions : 
(i) Find the relation between x and y, where x is the distance of the shadow at 

P from the point Q and y is the height of the sandbag above the ground.     
(ii) After how much time will the sandbag be 35 metres above the ground ?   
(iii) (a)  Find the rate at which the shadow of the sandbag is travelling along 

the ground when the sandbag is at a height of 35 metres.    
 OR 

(iii) (b) How fast is the height of the sandbag decreasing when 2 seconds 
have elapsed ?     
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narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code on 
the title page of the answer-book. 

Series EF1GH/C  SET~2 

         
 Q.P. Code  

Roll No. 
 
 

 
J{UV 

MATHEMATICS 
* 

: 3 : 80 
Time allowed : 3 hours Maximum Marks : 80 

 
NOTE :

(i) - 23
 Please check that this question paper contains 23 printed pages. 

(ii) - - -
-

 Q.P. Code given on the right hand side of the question paper should be written on the title 
page of the answer-book by the candidate. 

(iii) - 38 

 Please check that this question paper contains 38 questions.  

(iv) -

 Please write down the serial number of the question in the answer-book before 
attempting it. 

(v) -  15 -
10.15 10.15 10.30 -

-
 15 minute time has been allotted to read this question paper. The question paper  will  be 

 distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 
question paper only and will not write any answer on the answer-book during this period. 
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:

: 

(i) 38 

(ii)  

(iii) 1 18 19 20 

(iv) 21 25 (VSA)

(v) 26 31 (SA)

(vi) 32 35 (LA)

(vii) 36 38 

(viii) 2 3 

2 2 

(ix) 
 

IÊS> H$ 

1  

1. sin 1 (2x 2x1 ) Ho$ gmnoj tan 1
2x1

x  H$m AdH$bO h¡ : 

(a)  
4
1

 (b) 
2
1

 

(c) 2 (d)  
2
1
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying  
4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed. 

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 
  

1. Derivative of  tan 1
2x1

x
 with respect to  sin 1 (2x 2x1 )  is : 

(a)  
4
1

 (b) 
2
1

 

(c) 2 (d)  
2
1
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2. `h {X`m J`m h¡ {H$  X
11

23
= 

32

14
h¡ & Vmo Amì ỳh X h¡ :

(a) 
10

01
 (b) 

11

10
 

(c) 
11

11
 (d) 

11

11
 

3. Amì ỳh 
321
012
234

 _| Xÿgar n§{º$ Am¡a Vrgao ñVå^ _| pñWV Ad`d Ho$ ghI§S> H$m 

_mZ h¡ : 

(a) 5 (b)  5 (c)  11 (d) 11 

4. AdH$b g_rH$aU (1 + y2) (1 + log x) dx + x dy = 0 H$m hb h¡ : 

(a) tan 1 y + log |x| + 
2

|x|log 2
 = C 

(b) tan 1 y  log |x| + 
2

|x|log 2
 = C 

(c) tan 1 y  log |x|  
2

|x|log 2
 = C 

(d) tan 1 y + log |x|  
2

|x|log 2
 = C 

5. `{X ABCD EH$ g_m§Va MVŵ w©O h¡ Am¡a AC VWm BD BgHo$ {dH$U© h¢, Vmo AC  + BD  h¡ : 

(a) 2 DA  (b) 2 AB  (c) 2 BC  (d) 2 BD

6. `{X  x = a cos  + b sin ,  y = a sin   b cos   h¡, Vmo {ZåZ{b{IV _| go H$m¡Z-gm 

ghr h¡ ? 

(a) y2
2

2

dx

yd
  x

dx
dy

+ y = 0 (b) y2
2

2

dx

yd
 + x

dx
dy

+ y = 0 

(c) y2
2

2

dx

yd
 + x

dx
dy

  y = 0 (d) y2
2

2

dx

yd
  x

dx
dy

  y = 0 
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2. It is given that  X
11

23
= 

32

14
. Then matrix X is :

(a) 
10

01
 (b) 

11

10
 

(c) 
11

11
 (d) 

11

11
 

3. The value of the cofactor of the element of second row and third column 

in the matrix  

321
012
234

 is : 

(a) 5 (b)  5 (c)  11 (d) 11 

4. Solution of the differential equation  (1 + y2) (1 + log x) dx + x dy = 0  is : 

(a) tan 1 y + log |x| + 
2

|x|log 2
 = C 

(b) tan 1 y  log |x| + 
2

|x|log 2
 = C 

(c) tan 1 y  log |x|  
2

|x|log 2
 = C 

(d) tan 1 y + log |x|  
2

|x|log 2
 = C 

5. If ABCD is a parallelogram and AC and BD are its diagonals, then  

AC  + BD  is : 

(a) 2 DA  (b) 2 AB  (c) 2 BC  (d) 2 BD
6. If  x = a cos  + b sin ,  y = a sin   b cos ,  then which one of the 

following is true ?  

(a) y2
2

2

dx

yd
  x

dx
dy

+ y = 0 (b) y2
2

2

dx

yd
 + x

dx
dy

+ y = 0 

(c) y2
2

2

dx

yd
 + x

dx
dy

  y = 0 (d) y2
2

2

dx

yd
  x

dx
dy

  y = 0
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7. EH$ LPP Ho$ n[a~Õ gwg§JV joÌ Ho$ H$moUr` q~Xþ O(0, 0), A(250, 0), B(200, 50) Am¡a 
C(0, 175) h¢ & `{X CÔoí` \$bZ Z = 2ax + by H$m A{YH$V_ _mZ q~XþAm| A(250, 0) 
Am¡a B(200, 50) na h¡, Vmo a Am¡a b Ho$ ~rM H$m g§~§Y hmoJm : 

 
(a) 2a = b (b) 2a = 3b (c) a = b (d) a = 2b 

8. EH$ n[adma _| 2 hmoZo H$s 
àm{`H$Vm h¡ : 

(a) 
4
1

 (b) 
8
1

 (c) 
2
1

 (d) 
4
3

 

9. `{X Amì ỳh A = 
11

11
 Am¡a A2 = kA h¡, Vmo k H$m _mZ hmoJm : 

(a) 1 (b)  2 (c) 2 (d)  1 

10. q~Xþ (1,  2, 3) go JwµOaZo dmbr Am¡a g{Xe 3 î   2 ĵ  + 4 k̂  Ho$ g_m§Va aoIm H$m g{Xe 
g_rH$aU h¡ : 

(a) r  = (  î  + 2 ĵ  + 3 k̂ ) + (3 î   2 ĵ  + 4 k̂ ) 

(b) r  = (  3 î  + 2 ĵ   4 k̂ ) + ( î   2 ĵ  + 3 k̂ ) 

(c) r  = ( î   2 ĵ  + 3 k̂ ) + (3 î   2 ĵ  + 4 k̂ ) 

(d) r  = (3 î   2 ĵ  + 4 k̂ ) + ( î   2 ĵ  + 3 k̂ ) 
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7. The corner points of the bounded feasible region of an LPP are O(0, 0), 
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective 
function  Z = 2ax + by  occurs at the points A(250, 0) and B(200, 50), then 
the relation between a and b is : 

 
(a) 2a = b (b) 2a = 3b (c) a = b (d) a = 2b 

8. A family has 2 children and the elder child is a girl. The probability that 
both children are girls is :  

(a) 
4
1

 (b) 
8
1

 (c) 
2
1

 (d) 
4
3

 

9. If matrix A = 
11

11
 and  A2 = kA,  then the value of k is : 

(a) 1 (b)  2 (c) 2 (d)  1 

10. The vector equation of a line which passes through the point (1,  2, 3) 

and is parallel to the vector  3 î   2 ĵ  + 4 k̂   is :$ 

(a) r  = (  î  + 2 ĵ  + 3 k̂ ) + (3 î   2 ĵ  + 4 k̂ ) 

(b) r  = (  3 î  + 2 ĵ   4 k̂ ) + ( î   2 ĵ  + 3 k̂ ) 

(c) r  = ( î   2 ĵ  + 3 k̂ ) + (3 î   2 ĵ  + 4 k̂ ) 

(d) r  = (3 î   2 ĵ  + 4 k̂ ) + ( î   2 ĵ  + 3 k̂ ) 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



65/C/2 JJJJ Page 8 

11. `{X$ 
x1
23

 
1
x

 = 
8

14
 h¡, Vmo x h¡ :  

(a) 
3

16
 (b)  3 

(c)  4 (d) 4 

12. `{X A, H$mo{Q> 3 H$m EH$ dJ© Amì`yh h¡ Am¡a |A| = 6 h¡, Vmo |adj A| H$m _mZ h¡ : 

(a) 6 (b) 36 

(c) 27 (d) 216

13. dxx3sin

6/

0

   H$m _mZ h¡ : 

(a)  
2
3

 (b)  
3
1

 

(c) 
2
3

 (d) 
3
1

 

14. `{X a , b  Am¡a ( a  + b ) g^r _mÌH$ g{Xe h¢ Am¡a  a  VWm b  Ho$ ~rM H$m H$moU  

h¡, Vmo  H$m _mZ hmoJm : 

 (a) 
3

2
 (b) 

6
5

 (c) 
3

 (d) 
6

 

15. dx
xcosxsin

x2cos
22 .

  ~am~a h¡ : 

(a) tan x  cot x + C (b)  cot x  tan x + C 

(c) cot x + tan x + C (d) tan x  cot x  C 

16. AY©-Vb 2x + y  4  0 _| pñWV q~Xþ h¡ : 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 
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65/C/2 JJJJ Page 9 P.T.O.   

11. If 
x1
23

 
1
x

 = 
8

14
, then x is : 

(a) 
3

16
 (b)  3 

(c)  4 (d) 4 

12. If A is a square matrix of order 3 and |A| = 6, then the value of |adj A| 
is : 

(a) 6 (b) 36 

(c) 27 (d) 216

13. The value of dxx3sin

6/

0

   is : 

(a)  
2
3

 (b)  
3
1

 

(c) 
2
3

 (d) 
3
1

 

14. If a , b  and ( a  + b ) are all unit vectors and  is the angle between a  

and b , then the value of  is : 

(a) 
3

2
 (b) 

6
5

 (c) 
3

 (d) 
6

 

15. dx
xcosxsin

x2cos
22 .

  is equal to 

(a) tan x  cot x + C (b)  cot x  tan x + C 

(c) cot x + tan x + C (d) tan x  cot x  C 

16. The point which lies in the half-plane  2x + y  4  0  is : 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 
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17. _mZm {H$ Xmo q~XþAm| P Am¡a Q a   2 b  Am¡a 2 a  + b  h¢ &  
P Am¡a Q H$mo {_bmZo dmbo aoImIÊS> H$mo 3 : 2 Ho $AZwnmV _| ~møV: {d^m{OV H$aZo dmbo 

q~Xþ H$m pñW{V g{Xe h¡ : 

(a) 4 a  + 7 b    (b) 
5

b7a8
 

(c) 4 a   7 b    (d) a  + 4 b  

18. AdH$b g_rH$aU 
2

2

2

dx

yd
+ 

3

dx
dy

 +  x4 = 0 H$s H$mo{Q> Am¡a KmV _| A§Va h¡ : 

(a) 1 (b) 2 (c)  1 (d) 0 

19 20 1 

 (A) (R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡, naÝVw VH©$ (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡, naÝVw VH©$ (R) ghr h¡ & 

19. (A) :  cot 1 ( 3 ) H$m _w»` _mZ 
6
 h¡ & 

 (R) : cot 1 x H$m àm§V    {  1, 1} h¡ & 

20. (A) : ímrfmªo A(0, 0, 0), B(3, 4, 5), C(8, 8, 8) Am¡a D(5, 4, 3) go ~Zm 

MVŵ w©O EH$ g_MVw ŵ©O h¡ & 

 (R) : ABCD EH$ g_MVŵ ©wO h¡, `{X AB = BC = CD = DA,  AC  BD h¡ & 
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65/C/2 JJJJ Page 11 P.T.O.   

17. Let P and Q be two points with position vectors a   2 b  and 2 a  + b  
respectively. The position vector of a point which divides the join of P and 
Q externally in the ratio 3 : 2 is :  

(a) 4 a  + 7 b    (b) 
5

b7a8
 

(c) 4 a   7 b    (d) a  + 4 b  

18. The difference of the order and the degree of the differential equation  
2

2

2

dx

yd
+ 

3

dx
dy

 +  x4 = 0 is : 

(a) 1 (b) 2 (c)  1 (d) 0 

Questions number 19 and 20 are Assertion and Reason based questions carrying 

1 mark each. Two statements are given, one labelled Assertion (A) and the other 

labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 

as given below.  

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not 

the correct explanation of the Assertion (A). 

(c) Assertion (A) is true, but Reason (R) is false.  

(d) Assertion (A) is false, but Reason (R) is true.  

19. Assertion (A) : The principal value of  cot 1 ( 3 ) is 
6

. 

 Reason (R) : Domain of  cot 1 x  is    {  1, 1}. 

20. Assertion (A) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),  
C(8, 8, 8) and D(5, 4, 3) is a rhombus.    

 Reason (R) : ABCD is a rhombus if AB = BC = CD = DA,  AC  BD. 
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65/C/2 JJJJ Page 12 

IÊS> I 

(VSA) 2  

21. dh A§Vamb kmV H$s{OE, {Og_| \$bZ x3  12x2 + 36x + 17 {Za§Va dY©_mZ h¡ &  

22. dh q~Xþ kmV H$s{OE, {OZ_| \$bZ f(x) = 
3

2

xx4

x4
 Ag§VV h¡ & 

23. (H$) `{X a , b  Am¡a c  VrZ g{Xe Bg àH$ma h¢ {H$ | a | = 7, 

| b | = 24,  | c | = 25 Am¡a a  + b  + c  = 0  h¡, Vmo   

a  . b  + b  . c  + c  . a  H$m _mZ kmV H$s{OE & 

 AWdm 

(I) `{X EH$ aoIm x-Aj, y-Aj Am¡a z-Aj Ho$ gmW H«$_e: ,  Am¡a  H$moU ~ZmVr 

h¡, Vmo {gÕ H$s{OE {H$  sin2  + sin2  + sin2  = 2  h¡ & 

24. (H$) gab H$s{OE : 

  tan 1
xsin1

xcos
 

 AWdm 

(I) {gÕ H$s{OE {H$ f(x) = [x] Ûmam àXÎm _hÎm_ nyUmªH$ \$bZ f :    Z Vmo 

EH¡$H$s h¡ Am¡a Z hr AmÀN>mXH$ h¡ & 

25. g{Xem| a  = î   2 ĵ  + 3 k̂  Am¡a b  =  2 î  + 3 ĵ   5 k̂  Ho$ {bE gË`m{nV H$s{OE {H$ 
a  Am¡a a   b  Ho$ ~rM H$m H$moU 

2
 hmoVm h¡ & 

IÊS> J 

(SA) 3   

26. kmV H$s{OE :  

  dx
ee45

e
x2x

x
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65/C/2 JJJJ Page 13 P.T.O.   

SECTION B 

This section comprises very short answer (VSA) type questions of 2 marks each. 

21. Find the interval in which the function x3  12x2 + 36x + 17 is strictly 
increasing. 

22. Find the points at which the function f(x) = 
3

2

xx4

x4
 is discontinuous. 

23. (a) If a , b  and c  are three vectors such that | a | = 7, | b | = 24, 

| c | = 25 and a  + b  + c  = 0 , then find the value of  

a  . b  + b  . c  + c  . a . 

 OR 

(b) If a line makes angles ,  and  with x-axis, y-axis and z-axis 

respectively, then prove that  sin2  + sin2  + sin2  = 2. 

24. (a) Simplify : 

  tan 1
xsin1

xcos
 

 OR 

(b) Prove that the greatest integer function f :  , given by   

f(x) = [x], is neither one-one nor onto. 

25. For the vectors a  = î   2 ĵ  + 3 k̂  and b  =  2 î  + 3 ĵ   5 k̂ , verify that 

the angle between a  and a   b is 
2

.  

SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 

26. Find : 

  dx
ee45

e
x2x

x
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27. kmV H$s{OE :

  
)4x(x

1x2
22

2
 dx 

28. (H$) Xmo W¡bm| _| go W¡bo A _| 2 gµ\o$X Am¡a 3 bmb J|X| h¢ Am¡a W¡bo B _| 4 gµ\o$X Am¡a  
5 bmb J|X| h¢ & `mÑÀN>`m EH$ J§oX H$mo EH$ W¡bo _| go {ZH$mbm J`m Am¡a nm`m J`m 
{H$ `h bmb h¡ & àm{`H$Vm kmV H$s{OE {H$ Bgo W¡bo B _| go {ZH$mbm J`m Wm & 

 AWdm 

(I) 50 ì`{º$`m| Ho$ g_yh _| go 20 gX¡d gM ~mobVo h¢ & Bg g_yh _| go `mÑÀN>`m  
2 ì`{º$`m| H$mo MwZm J`m ({~Zm à{VñWmnZm Ho$) & MwZo JE CZ ì`{º$`m| H$s g§»`m 
H$m àm{`H$Vm ~§Q>Z kmV H$s{OE Omo gX¡d gM ~mobVo h¢ &  

29. (H$) AdH$b g_rH$aU 
dx
dy  = 22 yx

xy  H$m {d{eîQ> hb kmV H$s{OE, {X`m J`m h¡ 

{H$ O~ x = 0 h¡, Vmo y = 1 h¡ & 
 AWdm 

(I) AdH$b g_rH$aU (1 + x2)
dx
dy

+ 2xy = 2x1

1  H$m {d{eîQ> hb kmV H$s{OE, 

{X`m J`m h¡ {H$ O~ x = 1 h¡, Vmo y = 0 h¡ & 

30. (H$) _mZ kmV H$s{OE : 

  
xcosxsin

xcosxsinx
44

2/

0

 dx 

 AWdm 
(I) _mZ kmV H$s{OE : 

  

3

1

(|x  1| +|x  2|) dx 

31. {ZåZ{b{IV a¡{IH$ àmoJ«m_Z g_ñ`m H$mo AmboIr` {d{Y go hb H$s{OE : 
{ZåZ{b{IV ì`damoYm| Ho$ A§VJ©V, 

z = 10x + 15y H$m A{YH$V_rH$aU H$s{OE 
      3x + 2y  50 
       x + 4y  20 
       x  8,  y  0 
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27. Find : 

  
)4x(x

1x2
22

2
 dx 

28. (a) Out of two bags, bag A contains 2 white and 3 red balls and bag B 
contains 4 white and 5 red balls. One ball is drawn at random from 
one of the bags and is found to be red. Find the probability that it 
was drawn from bag B. 

 OR 
(b) Out of a group of 50 people, 20 always speak the truth. Two 

persons are selected at random from the group (without 
replacement). Find the probability distribution of number of 
selected persons who always speak the truth.  

29. (a) Find the particular solution of the differential equation  

dx
dy

 = 22 yx

xy
, given that y = 1 when x = 0. 

 OR 
(b) Find the particular solution of the differential equation 

(1 + x2)
dx
dy

+ 2xy = 2x1

1
, given that y = 0 when x = 1. 

30. (a) Evaluate : 

  
xcosxsin

xcosxsinx
44

2/

0

 dx 

 OR 
(b) Evaluate : 

  

3

1

(|x  1| +|x  2|) dx 

31. Solve the following Linear Programming Problem graphically: 
Maximise z = 10x + 15y 
subject to the constraints :  
      3x + 2y  50 
       x + 4y  20 
       x  8,  y  0 
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IÊS> K 

(LA) 5  

32. (H$) Xem©BE {H$ aoImE± 
3

1x
 = 

5
3y

 = 
7

5z
 Am¡a 

1
2x

 = 
3

4y
 = 

5
6z

 

à{VÀN>oXr aoImE± h¢ & BZH$m à{VÀN>oXZ {~ÝXþ ^r kmV H$s{OE & 

 AWdm 

(I) aoIm ẁ½_m| 
2

1x
 = 

3
1y

 = z  Am¡a 
5

1x
 = 

1
2y

;  z = 2 Ho$ ~rM H$s Ý ỳZV_ 

Xÿar kmV H$s{OE & 

33. (H$) Xem©BE {H$ dmñV{dH$ g§»`mAm|  _| 

   S = {(a, b) : a  b3,  a  ,  b  }  

  Ûmam n[a^m{fV g§~§Y S Z Vmo ñdVwë` h¡, Z g_{_V h¡ Am¡a Z hr g§H«$m_H$ h¡ & 

 AWdm 

(I) A = {1, 2, 3, 4, 5, 6, 7} _| g§~§Y R Bg àH$ma n[a^m{fV h¡  

 R = {(a, b) : a Am¡a b XmoZm| `m Vmo {df_ h¢ `m g_ h¢} Xem©BE {H$ R EH$ 

Vwë`Vm g§~§Y h¡ & $AV:, Vwë`Vm dJ© [1] Ho$ Ad`d kmV H$s{OE &  

34. _mZm A = 

876
876
111

 h¡, Vmo A 1 kmV H$s{OE, AV: {ZåZ{b{IV a¡{IH$ g_rH$aU 

{ZH$m` H$mo hb H$s{OE :  

  x + y + z = 5000 

  6x + 7y + 8z = 35800 

     6x + 7y  8z = 7000 

35. g_mH$bZ Ho$ Cn`moJ go Cg {Ì ŵO ABC go {Kao joÌ H$m joÌ\$b kmV H$s{OE {OgH$s 

ŵOmE±  4x  y + 5 = 0,  x + y  5 = 0  Am¡a  x  4y + 5 = 0 aoImAm| Ûmam {Zê${nV h¡ & 
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65/C/2 JJJJ Page 17 P.T.O.   

SECTION D 

This section comprises long answer type questions (LA) of 5 marks each. 

32. (a) Show that the lines 
3

1x
 = 

5
3y

 = 
7

5z
 and  

1
2x

 = 
3

4y
 = 

5
6z

 intersect. Also find their point of 

intersection. 

 OR 

(b) Find the shortest distance between the pair of lines  

2
1x

 = 
3

1y
 = z  and 

5
1x

 = 
1

2y
; z = 2. 

33. (a) Show that the relation S in set  of real numbers defined by 

   S = {(a, b) : a  b3,  a  ,  b  } 

  is neither reflexive, nor symmetric, nor transitive. 

 OR 
(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by  

 R = {(a, b) : both a and b are either odd or even}. Show that 
R is an equivalence relation. Hence, find the elements of 
equivalence class [1].   

34. Let A = 

876
876
111

, find A 1 and hence solve the following system of 

linear equations : 

  x + y + z = 5000 

  6x + 7y + 8z = 35800 

      6x + 7y  8z = 7000 

35. Using integration, find the area of the region bounded by the triangle 

ABC when its sides are given by the lines  4x  y + 5 = 0,  x + y  5 = 0 

and  x  4y + 5 = 0. 
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IÊS> L> 

3  4  

àH$aU AÜ``Z  1  

36. EH$ hmCqgJ gmogmBQ>r AnZo {Zdm{g`m| Ho$ {bE V¡amH$s hoVw EH$ nyb (Vmbm~) ~ZmZm MmhVr  
h¡ & BgHo$ {bE CÝh| EH$ dJm©H$ma ŷ{_ IarXZr h¡ Am¡a Bg JhamB© VH$ ImoXZm h¡ {H$ Bg nyb 
H$s j_Vm 250 KZ _rQ>a hmo OmE & ŷ{_ H$s H$s_V < 500 à{V dJ© _rQ>a h¡ &  
ImoXZo H$s H$s_V _| JhamB© H$s A{YH$Vm Ho$ AZwgma d¥{Õ hmoVr OmVr h¡ VWm nyao nyb H$s bmJV  
< 4000 (JhamB©)2 h¡ & 

 
 _mZ br{OE {H$ dJm©H$ma ßbm°Q> H$s ŵOm x _rQ>a Am¡a JhamB© h _rQ>a h¡ & 

 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) bmJV \$bZ C(h) H$mo h Ho$ nXm| _| {b{IE &  1 

(ii) H«$m§{VH$ q~Xþ kmV H$s{OE & 1 
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65/C/2 JJJJ Page 19 P.T.O.   

SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study  1 

36. A housing society wants to commission a swimming pool for its residents. 

For this, they have to purchase a square piece of land and dig this to such 

a depth that its capacity is 250 cubic metres. Cost of land is < 500 per 

square metre. The cost of digging increases with the depth and cost for 

the whole pool is < 4000 (depth)2. 

 

 Suppose the side of the square plot is x metres and depth is h metres. 
 On the basis of the above information, answer the following questions : 

(i) Write cost C(h) as a function in terms of h. 1 

(ii) Find critical point. 1 
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65/C/2 JJJJ Page 20 

(iii) (H$) {ÛVr` AdH$bO narjU Ûmam h H$m dh _mZ kmV H$s{OE, {OgHo$ {bE nyb 
?  2 

 AWdm 

(iii) (I) àW_ AdH$bO narjU go nyb H$s Eogr JhamB© kmV H$s{OE {H$ nyb ~ZmZo 
H$s bmJV Ý ỳZV_ hmo & Ý ỳZV_ bmJV Ho$ {bE x Am¡a h Ho$ ~rM H$m g§~§Y 
^r kmV H$s{OE & 2 

àH$aU AÜ``Z  2 

37. EH$ g_yh {H«$`mH$bmn H$s H$jm _| 10 {dÚmWu h¢ {OZH$s Am ẁ 16, 17, 15, 14, 19,  

17, 16, 19, 16 Am¡a 15 df© h¢ & EH$ {dÚmWu H$mo `mÑÀN>`m Bg àH$ma MwZm J`m {H$ 

àË òH$ {dÚmWu Ho$ MwZo OmZo H$s g§^mdZm g_mZ h¡ Am¡a MwZo JE {dÚmWu H$s Am ẁ H$mo {bIm 
J`m & 

 
 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) àm{`H$Vm kmV H$s{OE {H$ MwZo JE {dÚmWu H$s Am`w EH$ ^mÁ` g§»`m h¡ & 1 

(ii) _mZm X MwZo hþE {dÚmWu H$s Am`w h¡, Vmo X  ? 1 

(iii) (H$) `mÑÀN>`m Ma X H$m àm{`H$Vm ~§Q>Z kmV H$s{OE VWm _mÜ` Am ẁ kmV 

H$s{OE & 2 

 AWdm 
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65/C/2 JJJJ Page 21 P.T.O.   

(iii) (a)  Use second derivative test to find the value of h for which cost 
of constructing the pool is minimum. What is the minimum 
cost of construction of the pool ? 2 

 OR 

(iii) (b) Use first derivative test to find the depth of the pool so that 
cost of construction is minimum. Also, find relation between x 
and h for minimum cost.  2 

Case Study  2 

37. In a group activity class, there are 10 students whose ages are 16, 17, 15, 
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random 
such that each has equal chance of being chosen and age of the student is 
recorded. 

 
 On the basis of the above information, answer the following questions : 

(i) Find the probability that the age of the selected student is a 
composite number. 1 

(ii) Let X be the age of the selected student. What can be the value  
of X ? 1 

(iii) (a)  Find the probability distribution of random variable X and 
hence find the mean age.  2 

 OR 
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(iii) (I) EH$ `mÑÀN>`m MwZo JE {dÚmWu H$s Am ẁ 15 df© go A{YH$ nmB© JB© & 

àm{`H$Vm kmV H$s{OE {H$ CgH$s Am ẁ EH$ A^mÁ` g§»`m h¡ & 2 

àH$aU AÜ``Z  3 

38. EH$ H¥${f g§ñWmZ _|, d¡km{ZH$ ~rOm| H$s {H$ñ_m§o H$mo AbJ-AbJ dmVmdaUm| _| CJmZo H$m 

à`moJ H$aVo h¢ {Oggo {H$ ñdñW nm¡Yo CJ| Am¡a A{YH$ CnO àmá hmo & 

 EH$ d¡km{ZH$ Zo AdbmoH$Z {H$`m {H$ EH$ {deof ~rO A§Hw$[aV hmoZo Ho$ ~mX ~hþV VoµOr go 

CgZo H$hm {H$ Bg d¥{Õ H$mo \$bZ f(x) = 
3
1

x3  4x2 + 15x + 2,  0  x  10  

go n[a^m{fV {H$`m Om gH$Vm h¡, Ohm± x {XZm| H$s dh g§»`m h¡ {OZ_| nm¡Ym gy ©̀ Ho$ àH$me 

go COmJa Wm &  

 

 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) Bg \$bZ f(x) Ho$ H«$m§{VH$ q~Xþ H$m¡Z-go h¢ ?  2 

(ii) {ÛVr` AdH$bO narjU H$m à`moJ H$aHo$, \$bZ H$m Ý ỳZV_ _mZ kmV H$s{OE & 2  
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(iii) (b) A student was selected at random and his age was found to be 

greater than 15 years. Find the probability that his age is a 

prime number. 2 

Case Study  3 

38. In an agricultural institute, scientists do experiments with varieties of 
seeds to grow them in different environments to produce healthy plants 
and get more yield. 

 A scientist observed that a particular seed grew very fast after 
germination. He had recorded growth of plant since germination and he 
said that its growth can be defined by the function  

  f(x) = 
3
1

x3  4x2 + 15x + 2,  0  x  10 

 where x is the number of days the plant is exposed to sunlight. 

 
 On the basis of the above information, answer the following questions : 

(i) What are the critical points of the function f(x) ? 2  

(ii) Using second derivative test, find the minimum value of the 
function.  2 
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परी�ा�� �� न-प� कोड को उ�र-प�ु��का के 
मखु-प�ृ पर अव�य ��ख� ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

 
Series : WXYZ/S SET~2 

                �� न-प� कोड  
 Q.P. Code  

रो� नं. 
Roll No.  

 

 

गणित   
MATHEMATICS 

न��ध���त समय : 3 घ�टे   अन�कतम अंक : 80 
 Time allowed : 3 hours Maximum Marks : 80 

 

 नोट  NOTE 

(I) कृपया जा�च कर �� �क इस �� न-प� म� म�ु�� 
प�ृ 23 ह� । 

(I) Please check that this question 
paper contains 23 printed pages. 

(II) �� न-प� म� दा�हने हा� क� ओर �दए गए  
�� न-प� कोड को परी�ा�� उ�र-प�ु��का के 
मखु-प�ृ पर ��ख� । 

(II) Q.P. Code given on the right hand 
side of the question paper should be 
written on the title page of the 
answer-book by the candidate. 

(III) कृपया जा�च कर �� �क इस �� न-प� म� 38 
�� न ह� । 

(III) Please check that this question 
paper contains 38 questions. 

(IV) कृपया �� न का उ�र ण�खना शु� करने से 
पह�े, उ�र-पुण�तका म� यथा �थान पर �� न 
का �मा�क अव�य ण�ख� ।   

(IV) Please write down the Serial 
Number of the question in the 
answer-book at the given place 
before attempting it. 

(V) इस �� न-प� को प�न े के ��ए 15 �मनट का 
समय �दया गया ह ै। �� न-प� का �व�रण पवूा�� 
म� 10.15 बज े �कया जाएगा । 10.15 बज ेस े
10.30 बज े �क परी�ा�� केव� �� न-प�  
को प��ग े और इस अव�� के दौरान वे  
उ�र-प�ु��का पर कोई उ�र नह� ��ख�गे । 

(V) 15 minute time has been allotted to 
read this question paper. The 
question  paper  will  be distributed  
at 10.15 a.m. From 10.15 a.m. to 
10.30 a.m., the candidates will read 
the question paper only and will not 
write any answer on the  
answer-book during this period.     #       

65/S/2

*MATHEMATICS* 
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सामा�य नि��श : 

न���न�नित न���श� को बह�त सधव�ध�ी से पन�ए औ� उ�कध स�ती से पध�� क�न�ए : 

(i) इस �� �-प� म� 38 �� � ह� । सभी �� � अनिवाय� ह� । 

(ii) यह �� �-प� पा�च ि�ड� म� नवभधन�त है – क, ख, ग, घ एवं ङ । 

(iii) ख�ड क म� �� � सं�यध 1 से 18 तक बह�नवक�पीय (MCQ) तथध �� � सं�यध 19 एवं 20 अनभकथ� एवं 
तक�  आ�ध��त 1 अंक के �� � ह� । 

(iv) ख�ड ख म� �� � सं�यध 21 से 25 तक अनत �घु-उ��ीय (VSA) �कध� के 2 अंक� के �� � ह� ।  

(v) ख�ड ग म� �� � सं�यध 26 से 31 तक �घ-ुउ��ीय (SA) �कध� के 3 अंक� के �� � ह� । 

(vi) ख�ड घ म� �� � सं�यध 32 से 35 तक �ीघ�-उ��ीय (LA) �कध� के 5 अंक� के �� � ह� ।   

(vii) ख�ड ङ म� �� � सं�यध 36 से 38 तक �क�ण अ�यय� आ�ध��त 4 अंक� के �� � ह� । 

(viii) �� �-प� म� सम� नवक�प �ह� न�यध गयध है । य�नप, ि�ड ि के 2 �� �� म�, ि�ड ग के 3 �� �� म�,  

ि�ड घ के 2 �� �� म� तथध ि�ड ङ के 2 �� �� म� आंत��क नवक�प कध �धव�ध� न�यध गयध ह ै।  

(ix) कै�कु�ेट� कध उपयोग वनज�त है । 

 

ख�ड क 

 

इस ि� ड म� बह�नवक�पीय �� � (MCQ) ह�, न� �म� ��येक �� � 1 अंक कध ह ै। 

 

1. f(x) = cos
–1

 (2x) का �ा� � है : 

(A) [–1, 1]  (B) 
 
  

1
0,  

2
 

(C) [– 2, 2] (D) 
 
  

1 1
,  

2 2
–  
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections – A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 

questions number 19 and 20 are Assertion-Reason based questions of 1 mark 

each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 

questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 

carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 

carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying  

4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  

2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 

2 questions in Section E.  

(ix) Use of calculator is not allowed.  

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. The domain of  f(x) = cos
–1

 (2x)  is :  

(A) [–1, 1]  (B) 
 
  

1
0,  

2
 

 

(C) [– 2, 2] (D) 
 
  

1 1
,  

2 2
–  
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2. य�द [2x   3] 
x

– 8

 
 
 

 = 0 है, �ो x का मान है :  

(A) श�ू य    (B) 3 

(C) 2 3   (D)  2 3  

3. एक � य�ु �मणीय आ� यहू X के ��ए, य�द X2 = I ह,ै �ो X–1 बराबर है : 

(A) X   (B) X
2
 

(C) I  (D) O 

4. एक ��भजु �जसके शी�� (3, 0), (0, k) ��ा (– 3, 0) ह�, का �े�फ� 9 वग� इकाई है ।  k का मान है :  

(A) 9   (B) – 9 

(C) 3  (D) 6 

5. सार�णक 
o o

o o

cos 75 sin 75

sin 15 cos 15
 का मान है :  

(A) 1   (B) श�ू य 

(C) 
1

2
  (D) 

3

2
 

6. sin– 1 x के सापे� sin– 1 (2x2 – 1) का अवक�ज है :  

(A) 
2

x
  (B) 2  

(C) 
2

2

1

1

–

–

  x

  4x
 (D) 1 – x2  
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2. If [2x  3] 
x

– 8

 
 
 

 = 0, then the value of x is : 

(A) zero   (B) 3 

(C) 2 3   (D)  2 3  

3. For a non-singular matrix X, if X
2
 = I, then X

–1
 is equal to :  

(A) X   (B) X
2
 

(C) I  (D) O 

4. The area of a triangle with vertices (3, 0), (0, k) and (– 3, 0) is 9 sq units. 

The value of k is :  

(A) 9   (B) – 9 

(C) 3  (D) 6 

5. The value of the determinant 
o o

o o

cos 75 sin 75

sin 15 cos 15
is : 

(A) 1   (B) zero 

(C) 
1

2
  (D) 

3

2
 

6. The derivative of  sin
– 1

 (2x
2
 – 1)  with respect to  sin

– 1 
x  is :  

(A) 
2

x
  (B) 2  

(C) 
2

2

1

1

–

–

  x

  4x
 (D) 1 – x2  
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7. य�द  A को�ट n का एक �� समक आ� यहू ह,ै �ो A (Adj A) है एक :   

(A) �� समक आ� यहू   

(B) पं�� �  आ� यहू 

(C) श�ू य आ� यहू  

(D) �व�म सम�म� आ� यहू 

8. व� x = y2, y-अ� ��ा रेखाओ ंy = 3 ��ा y = 4 �ारा �िरे �े� का �े�फ� है :  

(A) 
74

3
 वग� इकाई (B) 

37

3
 वग� इकाई 

(C) 74 वग� इकाई (D) 37 वग� इकाई 

9. एक LPP म�, रै�खक �नकाय � यवरो�� �ारा बने ससंुग� �े� के कोनीय �बंद ु (1, 1), (3, 0) ��ा  
(0, 3) ह� । य�द Z = ax + by, जहा� a, b > 0 का � यनू�मीकरण करना हो और Z का � यनू�म मान 
(3, 0) ��ा (1, 1) पर हो, �ो a ��ा b के बीच का संबं� होगा : 

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

10. य�द 
d

dx
f(x) = 3x

2
 – 

4

3

x
 इस �कार है �क f(1) = 0 ह,ै �ो f(x) है :  

(A) 6x + 
5

12

x
    

(B) x4 – 
3

1

x
 + 2   

(C) x
3
 + 

3

1

x
 – 2    

(D) x
3
 + 

3

1

x
 + 2     
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7. If A is an identity matrix of order n, then A (Adj A) is a/an :  

(A) identity matrix   

(B) row matrix  

(C) zero matrix   

(D) skew symmetric matrix  

8. The area bounded by the curve x = y
2
, y-axis and the lines y = 3 and y = 4 

is : 

(A) 
74

3
 sq units (B) 

37

3
 sq units 

(C) 74 sq units (D) 37 sq units 

9. In an LPP, corner points of the feasible region determined by the system 

of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where  

a, b > 0 is to be minimized, the condition on a and b, so that the minimum 

of Z occurs at (3, 0) and (1, 1), will be :   

(A) a = 2b   

(B) a = 
b

2
 

(C) a = 3b  

(D) a = b 

10. If  
d

dx
f(x) = 3x2 – 

4

3

x
 such that f(1) = 0, then f(x) is :  

(A) 6x + 
5

12

x
    

(B) x
4
 – 

3

1

x
 + 2   

(C) x3 + 
3

1

x
 – 2    

(D) x
3
 + 

3

1

x
 + 2     
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11. � यवरो��  x + y  1,  x, y  0  के अं�ग��  Z = 3x + 4y  का अ��क�म मान है :  

(A) 3  (B) 4 

(C) 7  (D) 0 

12. 
2

x
xn  

x

ta
 d  बराबर है : 

(A) sec x + C     (B) 2 x tan x – x + C     

(C) 2 (tan x  – x ) + C     (D) 2 tan x  – x + C 

13. एक �स�का 3 बार उछा�ा गया । कम-स-ेकम दो बार �च� आने क� �ा�यक�ा है :  

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
 

14. य�द |→
a | = 1, |

→
b | = 2 ��ा →a .

→
b  = 2 ह,ै �ो |→

a +
→
b | का मान है : 

(A) 9    

(B) 3  

(C) – 3    

(D) 2 
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11. The maximum value of Z = 3x + 4y subject to the constraints x + y  1,  

x, y  0 is :  

(A) 3  (B) 4 

(C) 7  (D) 0 

12. 
2

x
xn  

x

ta
 d  is equal to : 

(A) sec x + C     (B) 2 x tan x – x + C     

(C) 2 (tan x  – x ) + C     (D) 2 tan x  – x + C      

13. A coin is tossed three times. The probability of getting at least two heads 

is :   

(A) 
1

2
   

(B) 
3

8
 

(C) 
1

8
   

(D) 
1

4
 

14. If |
→
a | = 1, |

→
b | = 2 and 

→
a .

→
b  = 2, then the value of |

→
a +

→
b | is :   

(A) 9    

(B) 3  

(C) – 3    

(D) 2 
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15. य�द एक गो�े के आय�न के प�रव��न क� दर उसक� ��� या के प�रव��न क� दर से दगुनुी ह,ै �ो गो�े 

का प�ृ ठीय �े�फ� है :  

(A) 1 वग� इकाई   

(B) 2 वग� इकाई 

(C) 3 वग� इकाई  

(D) 4 वग� इकाई 

16. अवक� समीकरण dy

dx
 = 2x .

2x  + ye  का � यापक ह� है :  

(A) 
2x  + ye = C  (B) 

2 yx – e + e = C  

(C) 
2xe = ye + C  (D) 

2x  y– e = C 

17. य�द ‘m’ ��ा ‘n’ �मश: अवक� समीकरण 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
 क� िा� ��ा को�ट ह�, �ो  

(m + n) का मान है :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

18. दो स�दश →a  ��ा 
→
b  इस �कार ह� �क |→

a 
→
b | = 

→
a .

→
b है । दोन� स�दश� के बीच का कोण है :   

(A) 30    (B) 60 

(C) 45  (D) 90 
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15. If the rate of change of volume of a sphere is twice the rate of change of 

its radius, then the surface area of the sphere is :  

(A) 1 sq unit   

(B) 2 sq units 

(C) 3 sq units  

(D) 4 sq units 

16. The general solution of the differential equation 
dy

dx
 = 2x .

2x  + ye  is : 

(A) 
2x  + ye = C  (B) 

2 yx – e + e = C  

(C) 
2xe = ye + C  (D) 

2x  y– e = C 

17. If ‘m’ and ‘n’ are the degree and order respectively of the differential 

equation 1 + 
 
 
 

3
dy

dx
= 

2

2

d y

dx
, then the value of (m + n) is :  

(A) 4   

(B) 3 

(C) 2   

(D) 5 

18. Two vectors 
→
a and 

→
b are such that |

→
a 

→
b | = 

→
a .

→
b . The angle between 

the two vectors is :   

(A) 30    (B) 60 

(C) 45  (D) 90 
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�� � सं�यध 19 औ� 20 अनभकथ� एवं तक�  आ�ध��त �� � ह� । �ो कथ� न�ए गए ह� न��म� एक को अनभकथ� 
(A) तथध �सू�े को तक�  (R) �ध�ध अंनकत नकयध गयध ह ै। इ� �� �� के सही उ�� �ीचे न�ए गए कोड (A), (B), 

(C) औ� (D) म� से च�ुक� �ीन�ए ।   

(A) अ�भक�न (A) और �क�  (R) दोन� सही ह� और �क�  (R), अ�भक�न (A) क� सही �या�या 
कर�ा है ।  

(B) अ�भक�न (A) और �क�  (R) दोन� सही ह�, पर�� ु �क�  (R), अ�भक�न (A) क� सही 
�या�या िह� कर�ा है । 

(C) अ�भक�न (A) सही ह,ै पर�� ु�क�  (R) ��� है ।  

(D) अ�भक�न (A) ��� ह,ै पर�� ु�क�  (R) सही है । 

19. फ�न f : R ⎯→R पर �वचार क��जए, �जसे f(x) = x
3 के �प म� प�रभा��� �कया गया है । 

 अनभकथ� (A) : f(x) एक एकैक� फ�न है ।  

 तक�   (R) : य�द फ�न का सह�ा� � इसके प�रसर के समान हो, �ो f(x) एकैक� फ�न हो�ा है । 

20. अनभकथ� (A) : मह�म पूणा�क फ�न f(x) = [x], x  ℝ म�, x = 2 पर अवक�नीय नह� है ।  

 तक�   (R) :  मह�म पूणा�क फ�न �कसी भी पणूा�क�य मान पर सं�� नह� हो�ा ।  

ख�ड ख 

इस ि�ड म� अनत �घ-ुउ��ीय (VSA) �कध� के 5 �� � ह�, न��म� ��येक के 2 अंक ह� ।  

21. व� x  + y  = 1 के ��ए, �बंद ु , 
 
 
 

1 1

9 9
 पर dy

dx
 का मान �ा� क��जए । 

22. (क) cos– 1 
 
 
 

1

2
–  + 2 sin– 1  

 
 

1

2
 का म�ु य मान �ा� क��जए । 

   अथवा 

 (ख) �स� क��जए �क  :  

         tan
– 1 x  = 

1

2
 cos

– 1
 
 
 
 

1  x

1 x

– 

+
, x  [0, 1]   
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Questions number 19 and 20 are Assertion and Reason based questions. Two 

statements are given, one labelled Assertion (A) and the other labelled Reason 

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false.  

(D) Assertion (A) is false, but Reason (R) is true.  

19. Consider the function f : R ⎯→R, defined as f(x) = x3. 

 Assertion (A) : f(x) is a one-one function. 

 Reason (R) : f(x) is a one-one function, if co-domain = range.   

20. Assertion (A) : f(x) = [x], x  ℝ, the greatest integer function is not 
differentiable at x = 2. 

 Reason (R) : The greatest integer function is not continuous at any 

integral value.   

SECTION B 

This section comprises 5 very short answer (VSA) type questions of 2 marks each. 

21. For the curve x  + y  = 1, find the value of  
dy

dx
 at the point , 

 
 
 

1 1

9 9
. 

22. (a) Find the principal value of  cos
– 1

 
 
 
 

1

2
–  + 2 sin

– 1  
 
 

1

2
. 

 OR 

(b) Prove that : 

 tan– 1 x  = 
1

2
 cos– 1 

 
 
 

1  x

1 x

– 

+
, x  [0, 1] 
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23. (क) य�द �बंद ु(–1, –1, 2), (2, 8, ) ��ा (3, 11, 6) संरेख ह�, �ो  का मान �ा� क��जए ।   

           अथवा 

(ख) →
a  ��ा 

→
b दो सह-�ारं�भक स�दश (co-initial vectors) ह� जो एक समां�र च�भुु�ज क� 

सं�� न भजुाए� बना�े ह� और |
→
a | = 10, |

→
b | = 2 ��ा →a .

→
b = 12 ह ै । समां�र 

च�भुु�ज का �े�फ� �ा� क��जए  ।  

24. 13 m �ंबी एक सी�ी दीवार के सहारे झकु� ह ै। सी�ी का नीचे का �सरा, भ�ूम के अन�ुदश दीवार से 

दरू 2 m/s क� दर से ख�चा जा�ा है । दीवार पर इसक� ऊ� चाई �कस दर से िट रही ह,ै जब�क सी�ी के 

नीचे का �सरा दीवार से 12 m दरू ह ै?  

25. �बंद ु(1, 2, – 3) से होकर जाने वा�ी उस रेखा का स�दश समीकरण �ा� क��जए जो दी गई दोन� 

रेखाओ ं x – 8

3
 = 

y  16+

– 16
 = 

x – 10

7
 ��ा x – 15

3
 = 

y  2– 9

– 8
= 

z – 5

– 5
 के �ंबव� हो ।  

ख�ड ग 

इस ि�ड म� �घु-उ��ीय (SA) �कध� के 6 �� � ह�, न��म� ��येक के 3 अंक ह� ।  

26. (क) मान �ा� क��जए : 

  I = ( )
4

2
 |x  2 |+ |x  3 | + |x  x– – 4| – d  

 अथवा 

(ख) �ा� क��जए : 

   2
 

dx

(x + 2) (x  + 1)
 

27. व� y = – x3 + 3x2 + 9x – 30 क� �वण�ा (ढा�) का अ��क�म मान �ा� क��जए । 
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23. (a) Find the value of , if the points (–1, –1, 2), (2, 8, ) and (3, 11, 6) 

are collinear. 

 OR 

(b) 
→
a  and 

→
b  are two co-initial vectors forming the adjacent sides of a 

parallelogram such that |
→
a | = 10, |

→
b | = 2 and 

→
a .

→
b = 12. Find 

the area of the parallelogram. 

24. A ladder 13 m long is leaning against the wall. The bottom of the ladder 

is pulled along the ground away from the wall at the rate of 2 m/s. How 

fast is the height on the wall decreasing when the foot of the ladder is  

12 m away from the wall ?   

25. Determine the vector equation of a line passing through the point  

(1, 2, – 3) and perpendicular to both the given lines  

 
x – 8

3
 = 

y  16+

– 16
 = 

x – 10

7
 and 

x – 15

3
 = 

y  2– 9

– 8
= 

z – 5

– 5
. 

SECTION C 

This section comprises 6 short answer (SA) type questions of 3 marks each. 

26. (a) Evaluate :  

  I = ( )
4

2
 |x  2 |+ |x  3 | + |x  x– – 4| – d  

 OR 

(b) Find :  

  2
 

dx

(x + 2) (x  + 1)
 

27. Find the maximum slope of the curve  y = – x
3
 + 3x

2
 + 9x – 30.  
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28. (क) अवक� समीकरण  x2 
dy

dx
 = x2 + xy + y2  का � यापक ह� �ा� क��जए ।  

 अथवा 

(ख) अवक� समीकरण dy

dx
 – 3y cot x = sin 2x  का �व�श� ट ह� �ा� क��जए, �दया गया 

है �क y = 2 है जब x = 


2
 है ।  

29. य�द â , ^
b  ��ा ĉ  मा�क स�दश ह� ��ा â .^b  = â . ĉ  = 0 ह,ै ^

b  ��ा ĉ  के बीच का कोण 
6

 

ह,ै �ो �स� क��जए �क â  =  2 (^
b   ĉ ). 

30. (क) क�ा XII के चार �व�ा���य� को एक सम� या � व�ं� �प से ह� करने के ��ए दी गई ह ै । 

उनक� सम� या को ह� कर पाने क� संभावनाए� �मश: 1

2
, 

1

3
, 

2

3
 ��ा 1

5
 ह� । उनम� से 

अ��क�म एक �ारा सम� या ह� कर पाने क� �ा�यक�ा �ा� क��जए ।  

 अथवा 

(ख) एक या���छक चर X का �ा�यक�ा बंटन नीचे �दया गया ह ै:  

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 य�द E(X) = 2·94 ह,ै �ो k �ा� क��जए और P(X  4) भी �ा� क��जए ।  

31. �न� न���ख� रै�खक �ो�ामन सम� या को �ाफ �ारा ह� क��जए :  

 � यवरो�� x + 4y  8  

                      2x + 3y  12 

                      3x + y  9 

                      x  0, y  0  

       के अं�ग�� Z = 2x + 3y का अ��क�मीकरण क��जए ।  
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28. (a) Find the general solution of the differential equation  

  x
2
 
dy

dx
 = x

2
 + xy + y

2
. 

 OR 

(b) Find the particular solution of the differential equation  

 
dy

dx
 – 3y cot x = sin 2x,  given that y = 2 when x = 



2
. 

29. If â , ^
b  and ĉ  are unit vectors such that â .^b  = â . ĉ  = 0 and the angle 

between ^b  and ĉ  is 


6
, then prove that â  =  2 (^

b   ĉ ). 

30. (a) Four students of class XII are given a problem to solve 

independently. Their chances of solving the problem respectively 

are 
1

2
, 

1

3
, 

2

3
 and 

1

5
. Find the probability that at most one of them 

will solve the problem. 

   OR 

(b) The probability distribution of a random variable X is given below : 

X 1 2 4 2k 3k 5k 

P(X) 
1

2
 

1

5
 

3

25
 

1

10
 

1

25
 

1

25
 

 Find k, if E(X) = 2·94 and also find P(X  4).  

31. Solve the following LPP graphically :  

 Maximize Z = 2x + 3y  

 subject to the constraints x + 4y  8  

                                                     2x + 3y  12  

                                                     3x + y  9  

                                                     x  0, y  0. 
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     ख�ड घ  

इस ि�ड म�  4 �ीघ�-उ��ीय (LA) �कध� के �� � ह�, न��म� ��येक के 5 अंक ह� ।  

32. य�द A = 

 
 
 
  

–  2  3  5

      2    4–

1    1

 

– 

3

2

 है, �ो A–1 �ा� क��जए । A–1 के �योग से �द ए गए समीकरण� के नीचे 

�दए गए �नकाय को ह� क��जए : 

 2x – 3y + 5z = 11;  

 3x + 2y – 4z = – 5; 

 x + y – 2z = – 3  

33. (क) नीचे दी गई रेखाओ ंl1 ��ा l2 म� � यनू�म दरूी �ा� क��जए :    

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

        और  l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 अथवा 

(ख) दशा�इए �क रेखाए� x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 ��ा x – 4

5
 = 

y – 1

2
 = 

z

1
 

���� छेदी रेखाए� ह� । रेखाओ ंका ���� छेदन �बंद ुभी �ा� क��जए । 

34. (क) य�द y = cos x2 + cos2 x + cos2 (x2) + cos (xx) ह,ै �ो dy

dx
 �ा� क��जए । 

 अथवा 

(ख) उन अं�रा�� को �ा� क��जए �जनम� �दया गया फ�न :  

  f(x) = 
3

10
x4 – 

4

5
x3 – 3x2 + 

36

5
x + 11 

  (i)   �नरं�र व��मान ह ै।  

 (ii)  �नरं�र �ासमान ह ै। 

35. समाक�न के �योग से �े�       2(x, y) :  0  y  x ,   0  y  x,   0  x  3  का �े�फ� �ा� 

क��जए ।     
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SECTION D 

This section comprises 4 long answer (LA) type questions of 5 marks each. 

32. If A = 

 
 
 
  

–  2  3  5

      2    4–

1    1

 

– 

3

2

, find A
–1

. Using A
–1

, solve the given system of 

equations :  

 2x – 3y + 5z = 11 

           3x + 2y – 4z = – 5  

           x + y – 2z = – 3. 

33. (a) Find the shortest distance between the lines l1 and l2 given by : 

         l1 : 
→
r = 

^
i  + 2

^
j  – 4

^
k  +  (4

^
i  + 6 ĵ  + 12

^
k ) 

  and l2 : 
→
r = 3

^
i  + 3

^
j  – 5

^
k  +  (6

^
i  + 9

^
j  + 18

^
k ) 

 OR 

(b) Show that the lines 
x – 1

2
 = 

y – 2

3
 = 

z – 3

4
 and 

x – 4

5
 = 

y – 1

2
 = 

z

1
 

intersect. Also, find their point of intersection.  

34. (a) If y = cos x2 + cos2 x + cos2 (x2) + cos (xx), find 
dy

dx
. 

 OR 

(b) Find the intervals in which the function given by  

 f(x) = 
3

10
x

4
 – 

4

5
x

3
 – 3x

2
 + 

36

5
x + 11 is : 

 (i)   strictly increasing. 

 (ii)  strictly decreasing. 

35. Using integration, find the area of the region  

       2(x, y) :  0  y  x ,   0  y  x,   0  x  3 . 
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ख�ड ङ  

 इस ि�ड म� 3 �क�ण-अ�यय� आ�ध��त �� � ह�, न��म� ��येक के 4 अंक ह� । 

�करि अ�ययन – 1 

36. एक �ख�क� एक आय� के �प म� है �जसके ऊपर �ंबाई पर एक समबाह� ��भजु अ� यारो�प� है । माना 
आय�ाकार भाग क� �ंबाई x मीटर ��ा चौ�ाई y मीटर है ।  

 उपयु�� � सचूना के आ�ार पर, �न� न���ख� �� न� के उ�र दी�जए : 

(i) य�द �ख�क� का प�रमाप 12 m है, �ो x ��ा y के बीच सबंं� �ा� क��जए ।   1 

(ii) (i) म� �ा� � � यंजक के �योग से, �ख�क� के �े�फ� का केव� x के फ�न के �प म� � यंजक 
���खए ।  1 

(iii) (क)  आय� क� वह �वमाए� �ा� क��जए �जनसे �ख�क� से अ��क-स-ेअ��क �काश आ 
सके । ((ii) म� �ा� � �यंजक का �योग क��जए) 2 

 अथवा 

(iii) (ख) य�द यह �दया गया हो �क �ख�क� का �े�फ� 50 m
2 ह,ै �ो �ख�क� के प�रमाप का 

x के पद� म� � यंजक �ा� क��जए ।   2 

�करि अ�ययन – 2 

37. � योहार� के मौसम म�, एक सोसाइटी के आवासीय क� याण संि ने सा� वा�े पाक�  म� एक मे�े का 

आयोजन �कया । मे�े का मु� य आक��ण, पाक�  के एक कोने म� �गा झ�ूा �ा जो झ�ू�े समय फ�न 

x
2
 = y का परव�य प� परूा कर�ा �ा ।   

 उपयु�� � सचूना के आ�ार पर, �न� न���ख� �� न� के उ�र दी�जए : 

(i) माना  f : N → R,  f(x) = x
2  �ारा प�रभा��� है । इसका प�रसर � या होगा ?  1 

(ii) माना  f : N → N,  f(x) = x
2  �ारा प�रभा��� ह,ै �ो जा�च क��जए �क फ�न एकैक� है या 

नह� ।    1 

(iii) (क) माना f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  म� f(x) = x
2 �ारा प�रभा��� 

ह,ै �ो �स� क��जए �क फ�न एकैक�-आ� छादी है । 2 

   अथवा 

(iii) (ख) माना f : ⎯→  म� f(x) = x
2
 �ारा प�रभा��� ह,ै �ो दशा�इए �क f न �ो एकैक� 

है और न ही आ� छादी है ।   2 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study – 1 

36. A window is in the form of a rectangle surmounted by an equilateral 

triangle on its length. Let the rectangular part have length and breadth x 

and y metres respectively. 

  Based on the given information, answer the following questions : 

(i)  If the perimeter of the window is 12 m, find the relation between  

x and y.  1 

(ii) Using the expression obtained in (i), write an expression for the 

area of the window as a function of x only.   1 

(iii) (a)  Find the dimensions of the rectangle that will allow maximum 

light through the window. (use expression obtained in (ii))   2 

 OR  

(iii) (b) If it is given that the area of the window is 50 m2, find an 

expression for its perimeter in terms of x.   2 

Case Study – 2 

37. During the festival season, there was a mela organized by the Resident 

Welfare Association at a park, near the society. The main attraction of 

the mela was a huge swing installed at one corner of the park. The swing 

is traced to follow the path of a parabola given by x
2
 = y.     

  Based on the above information, answer the following questions :  

(i) Let f : N ⎯→  R is defined by f(x) = x2. What will be the range ?  1 

(ii) Let f : N ⎯→N is defined by f(x) = x2. Check if the function is 

injective or not. 1 

(iii) (a)  Let f :  1, 2, 3, 4 ..... ⎯→ 1, 4, 9, 16 .....  be defined by f(x) = x
2
. 

Prove that the function is bijective. 2 

 OR 

(iii) (b) Let f : ⎯→  is defined by f(x) = x
2
. Show that f is neither  

injective nor surjective. 2 

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



 

65/S/2 Page 22 of 23  
  g                                                                                                                                           # 

�करि अ�ययन – 3 

38. एक संगठन क� �बं� स�म�� के पद के ��ए दो � य�� �  ���� प�ा� कर रह ेह� । पह�े ��ा दसूरे � य�� �  के 

चयन क� �ा�यक�ा �मश: 0·5 ��ा 0·6 है । इसके अ���र� �, य�द पह�े � य�� �  का चयन हो�ा है, 

�ो इसके �ारा अप�श� ट उपचार संयं� श�ु करने क� �ा�यक�ा 0·7 है, जब�क दसूरे � य�� �  का चयन 

हो�ा ह,ै �ो उसक� संबं��� �ा�यक�ा 0·4 है ।  

 उपयु�� � सचूना के आ�ार पर, �न� न���ख� �� न� के उ�र दी�जए :  

(i) अप�श� ट उपचार संयं� के शु� होने क� �ा�यक�ा � या है ?   2 

(ii) चयन के बाद, य�द अप�श� ट उपचार संयं� श�ु हो गया ह ै�ो इसक� � या �ा�यक�ा है �क 

पह�े � य�� �  ने इसे शु� �कया ह ै?   2 
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Case Study – 3 

38. Two persons are competing for a position on the Managing Committee of 

an organisation. The probabilities that the first and the second person 

will be appointed are 0·5 and 0·6 respectively. Also, if the first person gets 

appointed, then the probability of introducing waste treatment plant is 

0·7 and the corresponding probability is 0·4, if the second person gets 

appointed.   

 Based on the above information, answer the following questions :  

(i) What is the probability that the waste treatment plant is 

introduced ?   2 

(ii) After the selection, if the waste treatment plant is introduced, 

what is the probability that the first person had introduced it ?   2 
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SECTION - A

This section consists of 20 multiple choice questions of
1 mark each.

1. If f (x) = 

2

2

sin
, 0

1, 0

ax
x

x
x

 is continuous at x = 0, then the

value of a is :
(a) 1 (b) – 1

(c) 1 (d) 0

2. The principal value of cot–1 1

3
 is :

(a)
3

(b)
2

3

(c)
3

(d)
2

3

3. If A and B are two square matrices of the same order, then
(A + B) (A – B) is equal to :
(a) A2 – AB + BA – B2 (b) A2 + AB – BA – B2

(c) A2 – AB – BA – B2 (d) A2 – B2 + AB + BA

4. If A =  [aij] is a 3 × 3 diagonal matrix such that a11 = 1, a22
= 5 and a33 = – 2, then | A | is :
(a) 0 (b) – 10
(c) 10 (d) 1

5. If A = 

5 0 0

0 5 0

0 0 5

, then AA3 is :

(a) 3 

5 0 0

0 5 0

0 0 5

(b)

125 0 0

0 125 0

0 0 125

(c)

15 0 0

0 15 0

0 0 15

(d)

35 0 0

0 5 0

0 0 5

6. If 
2 5 6 5

12 4 3

x

x
, then the value of x is :

(a) 3 (b) 7

(c)  7 (d)  3
7. If P (A  B) = 0.9 and P (A  B) = 0.4, then

P(A) P (B)  is:

(a) 0.3 (b) 1
(c) 1.3 (d) 0.7

2025All India

Time Allowed : 3 Hours Maximum Marks : 80

General Instructions:
(i) This question paper contains 38 questions. All questions are compulsory.
(ii) Question paper is divided into Five Sections - Sections A, B, C, D and E.
(iii) In Section A - Question Number 1 to 18 are Multiple Choice Questions (MCQs) type and Question Number 19 & 20 are

Assertion-Reason Based Questions of 1 mark each.
(iv) In Section B - Question Number 21 to 25 are Very Short Answer (VSA) type questions, carrying 2 marks each.
(v) In Section C - Question Number 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.
(vi) In Section D - Question Number 32 to 35 are Long Answer (LA) type questions, carrying 5 marks each.
(vii) In Section E - Question Number 36 to 38 are Case Study Based Questions, carrying 4 marks each where 2 VSA type

questions are of 1 mark each and 1 SA type question is of 2 marks. Internal choice is provided in 2 marks question in
each case study.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section - B, 3 questions in
Section - C, 2 questions in Section - D and 2 questions in Section - E.

(ix) Use of calculators is NOT allowed.

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



8. If  a matrix A is both symmetric and skew-symmetric, then

A is a:

(a) diagonal matrix (b) zero matrix

(c) non-singular matrix (d) scalar matrix

9. The slope of the curve y = – x3 + 3x2 + 8x – 20 is maximum

at :

(a) (1, – 10) (b) (1, 10)

(c) (10, 1) (d) (– 10, 1)

10. The area of the region enclosed between the curve

y = x | x |, x-axis, x = – 2 and x = 2 is :

(a)
8

3 (b)
16

3

(c) 0 (d) 8

11.
2 2

cos 2

sin cos

x

x x
dx is equal to :

(a) cot x + tan x + C

(b) – (cot x + tan x) + C

(c) – cot x + tan x + C

(d) cot x – tan x + C

12. If  
2

0

1

1 4

a

x
 dx = 

8
, then the value of ‘a’ is :

(a)
1

4
(b)

1

2

(c)
1

8
(d) 4

13. If  f (x) = {[x], x  R} is the greatest integer function, then

the correct statement is :

(a) f is continuous but not differentiable at x = 2.

(b) f is neither continuous nor differentiable at x = 2.

(c) f is continuous as well as differentiable at x = 2.

(d) f is not continuous but differentiable at x = 2.

14. The integrating factor of the differential equation

log
2

log

dx x x

dy x y
x

 is :

(a)
1

8x
(b) e

(c) elog x (d) log x

15. Let a  be a position vector whose tip is the point

(2, – 3). If AB  = a , where coordinates of A are (– 4, 5),

then the coordinates of B are :

(a) (– 2, – 2) (b) (2, – 2)

(c) (– 2, 2) (d) (2, 2)

16. The respective values of | a | and | b |, if given

( a  – b ) . ( a  + b ) = 512 and  | a | = 3 | b |,  are:

(a) 48 and 16 (b) 3 and 1

(c) 24 and 8 (d) 6 and 2

17. For a Linear Programming Problem (LPP), the given
objective function Z = 3x + 2y is subject to constraints:

x + 2y  10, 3x + y  15, x, y  0

(0, 15)

(0, 5) (4, 3)

(5, 0) (10, 0)

3 +  = 15x y

x y + 2 = 10

X

A

X’

Y

B

Y

E D

0

C

The correct feasible region is :
(a) ABC
(b) AOEC
(c) CED
(d) Open unbounded region BCD

18. The sum of the order and degree of the differential equation

32 2

2
1

dy d y

dx dx
 is :

(a) 2 (b)
5

2

(c) 3 (d) 4

Questions No. 19 & 20, are Assertion (A) and Reason
(R) based questions carrying 1 marks each. Two
statements are given, one labelled Assertion (A) and the
other labelled Reason (R).
Select the correct answer from the codes (A), (B), (C)
and (D) as given below:
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(a) Both Assertion (A) and Reason (R) are true and the
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true and
Reason (R) is not the correct explanation of the
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A): The shaded portion of the graph represents

the feasible region for the given Linear Programming
Problem (LPP).

2 +   = 8x y

  + 2 = 10x y

X’

Y

Y’

0

10

8

6

5
4
2

10

8

6

5
4
2

108642 12

5 + 7 = 38x y A (0, 8)

B (2, 4)

C (10, 0)

Min Z = 50x + 70y

Subject to constraints

2x + y  8, x + 2y  10, x, y  0

Z = 50x + 70y has a minimum value = 380 at B (2, 4).

Reason (R): The region representing 50x + 70y < 380 does
not have any point common with the feasible region.

20. Assertion (A): Let A = {x  R : – 1  x  1}. If f : A A

be defined as : f (x) = x2, then f is not an onto function.

Reason (R): If y = – 1  A, then x  = 1  A.

SECTION - B

In this section there are 5 very short answer type  questions of
2 marks each.
21. Find the domain of sec–1(2x + 1).

22. The radius of a cylinder is decreasing at a rate of 2 cm/s
and the altitude is increasing at the rate of 3 cm/s. Find the

rate of change of volume of this cylinder when its radius is

4 cm and altitude is 6 cm.

23. (a) Find a vector of magnitude 5 which is perpendicular

to both the vectors 3 i – 2 j + k  and 4 i  + 3 j  – 2 k .

OR

(b) Let a , b and c  be three vectors such that a . b

= a . c  and a  × b = a  × c , a  0. Show that

b = c .

24. A man needs to hang two lanterns on a straight wire whose

end points have coordinates A (4, 1, – 2) and B (6, 2, – 3).

Find the coordinates of the points where he hangs the
lanterns such that these points trisect the wire AB.

25. (a) Differentiate 
sin

cos

x

x
 with respect to x.

OR

(b) If y = 5 cos x – 3 sin x, prove that 
2

2

d y

dx
 + y = 0.

SECTION - C

In this section there are 6 short answer type questions of 3
marks each.
26. Show that f (x) = tan–1(sin x + cos x) is an increasing

function in 0,
4

.

27. (a) The probability that a student buys a colouring book
is 0.7 and that she buys a box of colours is 0.2. The
probability that she buys a colouring book, given that
she buys a box of colours, is 0.3. Find the probability
that the student :

(i) Buys both the colouring book and the box of
colours.

(ii) Buys a box of colours given that she buys the
colouring book.

OR
(b) A person has a fruit box that contains 6 apples and 4

oranges. He picks out a fruit three times, one after
replacing the previous one in the box. Find:

(i) The probability distribution of the number of
oranges he draws.

(ii) The expectation of the random variable (number
of oranges).

28. Find the particular solution of the differential equation

dy y

dx x
cosec

y

x
 = 0; given that y = 0, when x = 1.

29. (a) Find : 
2 2

2

( 3)( 5)

x
dx

x x
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OR

(b) Evaluate : 
4

1

(| 2 | | 4 |)x x dx

30. In the Linear Programming Problem (LPP), find the point/

points giving maximum value for Z = 5x + l0y

subject to constraints

x + 2y 120, x + y  60, x – 2y  0, x, y  0

31. (a) If a  + b  + c  = 0  such that | a | = 3, | b | = 5,

| c | = 7, then find the angle between a  and b .

OR

(b) If a  and b  are unit vectors inclined with each other

at an angle , then prove that 
1

2
| a  – b | = sin 

2
.

SECTION - D

In the section there are 4 long answer type questions
of 5 marks each.

32. Draw a rough sketch of the curve y = x . Using  integration,

find the area of the region bounded by the curve y = x ,

x = 4 and x-axis, in the first quadrant.

33. An amount of  ` 10,000 is put into three investments at  the
rate of 10%, 12% and 15% per annum. The combined annual
income of all three investment is ` 1,310, however the
combined annual income of the first and the second
investments is ` 190 short of the income from the third.
Use matrix method and find the investment amount in each
at the beginning of the year.

34. (a) Find the foot of the perpendicular drawn from the

point (1, 1, 4) on the line 2 1 1
.

5 2 3

x y z

OR

(b) Find the point on the line 
1 1 4

3 2 3

x y z
 at a

distance of 2 2  units from the point (– 1, – 1, 2).

35. (a) For a positive constant ‘a’, differentiate 
1

t
ta  with

respect to 
1 a

t
t

 , where t is a non-zero real number..

OR

(b) Find 
dy

dx
 if   yx + xy + xx = ab, where a and b are

constants.

SECTION - E

In this section, there are 3 case study based  question of
4 marks each.

Case Study - 1
36. A gardener wanted to plant vegetables in his garden. Hence

he bought 10 seeds of brinjal plant, 12 seeds of cabbage
plant and 8 seeds of radish plant. The shopkeeper assured

him of germination probabilities of brinjal, cabbage and
radish to be 25%, 35% and 40% respectively. But before

he could plant the seeds, they got mixed up in the bag and
he had to sow them randomly.

  

Radish Cabbage Brinjal

Based upon the above information, answer the following

questions:

(i) Calculate the probability of a randomly chosen seed
to germinate.

(ii) What is the probability that it is a cabbage seed, given
that the chosen seed germinates?

Case Study - 2
37. A carpenter needs to make a wooden cuboidal box, closed

from all sides, which has a square base and fixed volume.
Since he is short of the paint required to paint the box on
completion, he wants the surface area to be minimum.
On the basis of the above information, answer the following
questions:
(i) Taking length = breadth = x m and height = y m, express

the surface area (S) of the box in terms of x and its
volume (V), which is constant.
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(ii) Find 
dS

dx
.

(iii) Find a relation between x and y such that the surface
area (S) is minimum.

OR
If surface area (S) is constant, the volume (V)

= 
1

4
 (Sx – 2x3), x being the edge of base. Show that

volume (V) is maximum for x = 
6

S
.

Case Study - 3
38. Let A be the set of 30 students of class XII in a school. Let

f : A  N, N is set of natural numbers such that function
f (x) = Roll Number of student x.
On the basis of the given information, answer the following:
(i) Is f a bijective function?
(ii) Give reasons to support your answer to (i).
(iii) Let R be a relation defined by the teacher to plan the

seating arrangement of students in pairs, where
R = {(x, y) : x, y are Roll numbers of students such that
y = 3x}. List the elements of R. Is the relation R reflexive,
symmetric and transitive? Justify your answer.

OR
Let R be a relation defined by R = {(x, y) : x, y are Roll
numbers of students such that y = x3}.
List the elements of R. Is R a function ? Justify your
answer.
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narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code on 
the title page of the answer-book. 

Series EF1GH/C  SET~1 

         
 Q.P. Code  

Roll No. 
 
 

 
J{UV 

MATHEMATICS 
* 

: 3 : 80 
Time allowed : 3 hours Maximum Marks : 80 

 
NOTE :

(i) - 23
 Please check that this question paper contains 23 printed pages. 

(ii) - - -
-

 Q.P. Code given on the right hand side of the question paper should be written on the title 
page of the answer-book by the candidate. 

(iii) - 38 

 Please check that this question paper contains 38 questions.  

(iv) -

 Please write down the serial number of the question in the answer-book before 
attempting it. 

(v) -  15 -
10.15 10.15 10.30 -

-
 15 minute time has been allotted to read this question paper. The question paper  will  be 

 distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 
question paper only and will not write any answer on the answer-book during this period. 
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:

: 
(i) 38 

(ii)  

(iii) 1 18 19 20 

(iv) 21 25 (VSA)

(v) 26 31 (SA)

(vi) 32 35 (LA)

(vii) 36 38 

(viii) 2 3 
2 2 

(ix) 
 

IÊS> H$ 

1  
1. `{X A, H$mo{Q> 3 H$m EH$ dJ© Amì ỳh h¡ Am¡a |A| = 6 h¡, Vmo |adj A| H$m _mZ h¡ : 

(a) 6 (b) 36 

(c) 27 (d) 216

2. dxx3sin

6/

0

   H$m _mZ h¡ : 

(a)  
2
3

 (b)  
3
1

 

(c) 
2
3

 (d) 
3
1
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying  
4 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed. 

SECTION A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 
  

1. If A is a square matrix of order 3 and |A| = 6, then the value of |adj A| 
is : 

(a) 6 (b) 36 

(c) 27 (d) 216

2. The value of dxx3sin

6/

0

   is : 

(a)  
2
3

 (b)  
3
1

 

(c) 
2
3

 (d) 
3
1
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65/C/1 JJJJ Page 4 

3. `{X a , b  Am¡a ( a  + b ) g^r _mÌH$ g{Xe h¢ Am¡a  a  VWm b  Ho$ ~rM H$m H$moU  
h¡, Vmo  H$m _mZ hmoJm : 

 (a) 
3

2
 (b) 

6
5

 (c) 
3

 (d) 
6

4. g{Xe î  H$m g{Xe î  + ĵ  + 2 k̂  na àjon h¡ : 

 (a) 
6

1
 (b) 6  (c) 

6
2

 (d) 
6

3

5. EH$ n[adma _| 2 

àm{`H$Vm h¡ : 

(a) 
4
1

 (b) 
8
1

 (c) 
2
1

 (d) 
4
3

6. aoIm 
3

3x
 = 

2
y4

 = 
6

8z
 Ho$ g_m§Va Am¡a q~Xþ (2,  4, 5) go JwµOaZo dmbr aoIm H$m 

g{Xe g_rH$aU h¡ : 

(a) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(b) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î   2 ĵ  + 6 k̂ ) 

(c) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(d) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î   2 ĵ   6 k̂ )

7. x Ho$ {H$g _mZ Ho$ {bE, gma{UH$ 
x5

3x2
 Am¡a 

23

110
 g_mZ h¢ ? 

(a)  3 (b)  3 (c)  2 (d) 2 

8. Amì ỳh$ 
321
012
234

 _| Xÿgar n§{º$ Am¡a Vrgao ñVå^ _| pñWV Ad`d Ho$ ghI§S> H$m 

_mZ h¡ : 

(a) 5 (b)  5 (c)  11 (d) 11
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65/C/1 JJJJ Page 5 P.T.O.   

3. If a , b  and ( a  + b ) are all unit vectors and  is the angle between a  

and b , then the value of  is : 

(a) 
3

2
 (b) 

6
5

 (c) 
3

 (d) 
6

4. The projection of vector î  on the vector î  + ĵ  + 2 k̂  is : 

(a) 
6

1
 (b) 6  (c) 

6
2

 (d) 
6

3

5. A family has 2 children and the elder child is a girl. The probability that 
both children are girls is :  

(a) 
4
1

 (b) 
8
1

 (c) 
2
1

 (d) 
4
3

6. The vector equation of a line which passes through the point (2,  4, 5) 

and is parallel to the line 
3

3x
 = 

2
y4

 = 
6

8z
 is : 

(a) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(b) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î   2 ĵ  + 6 k̂ ) 

(c) r  = (2 î   4 ĵ  + 5 k̂ ) + (3 î  + 2 ĵ  + 6 k̂ ) 

(d) r  = (  2 î  + 4 ĵ   5 k̂ ) + (3 î   2 ĵ   6 k̂ )

7. For which value of x, are the determinants 
x5

3x2
 and 

23

110
 

equal ? 

(a)  3 (b)  3 (c)  2 (d) 2 

8. The value of the cofactor of the element of second row and third column 

in the matrix 

321
012
234

 is : 

(a) 5 (b)  5 (c)  11 (d) 11
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9. AdH$b g_rH$aU 
2

2

2

dx

yd
+ 

3

dx
dy

 +  x4 = 0 H$s H$mo{Q> Am¡a KmV _| A§Va h¡ : 

(a) 1 (b) 2 (c)  1 (d) 0

10. `{X Amì ỳh A = 
11

11
 Am¡a A2 = kA h¡, Vmo k H$m _mZ hmoJm : 

(a) 1 (b)  2 (c) 2 (d)  1

11. dx
xcosxsin

x2cos
22 .

  ~am~a h¡ : 

(a) tan x  cot x + C (b)  cot x  tan x + C 

(c) cot x + tan x + C (d) tan x  cot x  C

12. AdH$b g_rH$aU  (3x2 + y) 
dy
dx

 = x  H$m g_mH$bZ JwUH$ h¡ : 

(a) 
x
1

 (b) 
2x

1
 (c) 

x
2

 (d)  
x
1

13. AY©-Vb 2x + y  4  0 _| pñWV q~Xþ h¡ : 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 

14. `{X (cos x)y = (cos y)x  h¡, Vmo 
dx
dy  ~am~a h¡ : 

(a) 
)x(coslogytanx
)y(coslogxtany

 

(b) 
)y(coslogxtany
)x(coslogytanx

 

(c) 
)x(coslogytanx
)y(coslogxtany

 

(d) 
)x(coslogytanx
)y(coslogxtany
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9. The difference of the order and the degree of the differential equation  
2

2

2

dx

yd
+ 

3

dx
dy

 +  x4 = 0 is : 

(a) 1 (b) 2 (c)  1 (d) 0

10. If matrix A = 
11

11
 and  A2 = kA,  then the value of k is : 

(a) 1 (b)  2 (c) 2 (d)  1

11. dx
xcosxsin

x2cos
22 .

  is equal to 

(a) tan x  cot x + C (b)  cot x  tan x + C 

(c) cot x + tan x + C (d) tan x  cot x  C

12. The integrating factor of the differential equation  (3x2 + y) 
dy
dx

 = x  is 

(a) 
x
1

 (b) 
2x

1
 (c) 

x
2

 (d)  
x
1

13. The point which lies in the half-plane  2x + y  4  0  is : 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 

14. If  (cos x)y = (cos y)x,  then 
dx
dy

 is equal to : 

(a) 
)x(coslogytanx
)y(coslogxtany

 

(b) 
)y(coslogxtany
)x(coslogytanx

 

(c) 
)x(coslogytanx
)y(coslogxtany

 

(d) 
)x(coslogytanx
)y(coslogxtany
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15. `h {X`m J`m h¡ {H$ X
11

23
= 

32

14
h¡ & Vmo Amì ỳh X h¡ :

(a) 
10

01
 (b) 

11

10
 

(c) 
11

11
 (d) 

11

11

16. `{X ABCD EH$ g_m§Va MVŵ w©O h¡ Am¡a AC VWm BD BgHo$ {dH$U© h¢, Vmo AC  + BD  h¡ : 

(a) 2 DA  (b) 2 AB  (c) 2 BC  (d) 2 BD

17. `{X  x = a cos  + b sin ,  y = a sin   b cos   h¡, Vmo {ZåZ{b{IV _| go H$m¡Z-gm 

ghr h¡ ? 

(a) y2
2

2

dx

yd   x
dx
dy

+ y = 0 (b) y2
2

2

dx

yd  + x
dx
dy

+ y = 0 

(c) y2
2

2

dx

yd  + x
dx
dy

  y = 0 (d) y2
2

2

dx

yd   x
dx
dy

  y = 0

18. EH$ LPP Ho$ n[a~Õ gwg§JV joÌ Ho$ H$moUr` q~Xþ O(0, 0), A(250, 0), B(200, 50) Am¡a 
C(0, 175) h¢ & `{X CÔoí` \$bZ Z = 2ax + by H$m A{YH$V_ _mZ q~XþAm| A(250, 0) 
Am¡a B(200, 50) na h¡, Vmo a Am¡a b Ho$ ~rM H$m g§~§Y hmoJm : 

 
(a) 2a = b (b) 2a = 3b (c) a = b (d) a = 2b 
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15. It is given that X
11

23
= 

32

14
. Then matrix X is :

(a) 
10

01
 (b) 

11

10
 

(c) 
11

11
 (d) 

11

11

16. If ABCD is a parallelogram and AC and BD are its diagonals, then  

AC  + BD  is : 

(a) 2 DA  (b) 2 AB  (c) 2 BC  (d) 2 BD
17. If  x = a cos  + b sin ,  y = a sin   b cos ,  then which one of the 

following is true ?  

(a) y2
2

2

dx

yd   x
dx
dy

+ y = 0 (b) y2
2

2

dx

yd  + x
dx
dy

+ y = 0 

(c) y2
2

2

dx

yd  + x
dx
dy

  y = 0 (d) y2
2

2

dx

yd   x
dx
dy

  y = 0

18. The corner points of the bounded feasible region of an LPP are O(0, 0), 
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective 
function  Z = 2ax + by  occurs at the points A(250, 0) and B(200, 50), then 
the relation between a and b is : 

 
(a) 2a = b (b) 2a = 3b (c) a = b (d) a = 2b 
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19 20 1 
 (A) (R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a VH©$ (R) XmoZm| ghr h¢ Am¡a VH©$ (R), A{^H$WZ (A) H$s ghr 
ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡, naÝVw VH©$ (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡, naÝVw VH©$ (R) ghr h¡ & 

19. (A) :  cot 1 ( 3 ) H$m _w»` _mZ 
6
 h¡ & 

 (R) : cot 1 x H$m àm§V    {  1, 1} h¡ & 

20. (A) : ímrfmªo A(0, 0, 0), B(3, 4, 5), C(8, 8, 8) Am¡a D(5, 4, 3) go ~Zm 

MVŵ w©O EH$ g_MVw ŵ©O h¡ & 

 (R) : ABCD EH$ g_MVŵ ©wO h¡, `{X AB = BC = CD = DA,  AC  BD h¡ & 

IÊS> I 

(VSA) 2   

21. `{X VrZ eyÝ òVa g{Xe a , b  Am¡a c  Eogo h¢ {H$ a  . b  =  a  . c  Am¡a  

a   b  =  a   c   h¡, Vmo Xem©BE {H$ b  = c  & 

22. (H$) gab H$s{OE : 

  tan 1
xsin1

xcos
 

 AWdm 

(I) {gÕ H$s{OE {H$ f(x) = [x] Ûmam àXÎm _hÎm_ nyUmªH$ \$bZ f :    Z Vmo 

EH¡$H$s h¡ Am¡a Z hr AmÀN>mXH$ h¡ & 
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Questions number 19 and 20 are Assertion and Reason based questions carrying 

1 mark each. Two statements are given, one labelled Assertion (A) and the other 

labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 

as given below.  

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not 

the correct explanation of the Assertion (A). 

(c) Assertion (A) is true, but Reason (R) is false.  

(d) Assertion (A) is false, but Reason (R) is true.  

19. Assertion (A) : The principal value of  cot 1 ( 3 ) is 
6

. 

 Reason (R) : Domain of  cot 1 x  is    {  1, 1}. 

20. Assertion (A) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),  
C(8, 8, 8) and D(5, 4, 3) is a rhombus.    

 Reason (R) : ABCD is a rhombus if AB = BC = CD = DA,  AC  BD. 

SECTION B 

This section comprises very short answer (VSA) type questions of 2 marks each. 

21. If three non-zero vectors are a , b  and c  such that a  . b  =  a  . c  

and a   b  =  a   c , then show that b  = c . 

22. (a) Simplify : 

  tan 1
xsin1

xcos
 

 OR 

(b) Prove that the greatest integer function f :  , given by   

f(x) = [x], is neither one-one nor onto.  
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23. \$bZ f  Bg àH$ma n[a^m{fV h¡ 

  f(x) = 

2x,x3
2x,k
2x,2x2

`{X
`{X
`{X

 

 k H$m dh _mZ kmV H$s{OE, {OgHo$ {bE \$bZ f, x = 2 na g§VV h¡ & 

24. dh A§Vamb kmV H$s{OE {Og_| \$bZ f(x) = x4  4x3 + 4x2 + 15, {Za§Va dY©_mZ h¡ & 

25. (H$) `{X a , b  Am¡a c  VrZ g{Xe Bg àH$ma h¢ {H$ | a | = 7, 

| b | = 24,  | c | = 25 Am¡a a  + b  + c  = 0  h¡, Vmo   

a  . b  + b  . c  + c  . a  H$m _mZ kmV H$s{OE & 

 AWdm 

(I) `{X EH$ aoIm x-Aj, y-Aj Am¡a z-Aj Ho$ gmW H«$_e: ,  Am¡a  H$moU ~ZmVr 

h¡, Vmo {gÕ H$s{OE {H$  sin2  + sin2  + sin2  = 2  h¡ & 

IÊS> J 

(SA) 3   

26. (H$) _mZ kmV H$s{OE : 

  
xcosxsin

xcosxsinx
44

2/

0

 dx 

 AWdm 

(I) _mZ kmV H$s{OE : 

  

3

1

(|x  1| +|x  2|) dx 
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23. Function f is defined as 

  f(x) = 

2xif,x3
2xif,k
2xif,2x2
 

 Find the value of k for which the function f is continuous at x = 2. 

24. Find the intervals in which the function f(x) = x4  4x3 + 4x2 + 15,  

is strictly increasing. 

25. (a) If a , b  and c  are three vectors such that | a | = 7, | b | = 24, 

| c | = 25 and a  + b  + c  = 0 , then find the value of  

a  . b  + b  . c  + c  . a . 

 OR 

(b) If a line makes angles ,  and  with x-axis, y-axis and z-axis 

respectively, then prove that  sin2  + sin2  + sin2  = 2. 

SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 

26. (a) Evaluate : 

  
xcosxsin

xcosxsinx
44

2/

0

 dx 

 OR 

(b) Evaluate : 

  

3

1

(|x  1| +|x  2|) dx  
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27. (H$) AdH$b g_rH$aU 
dx
dy  = 22 yx

xy  H$m {d{eîQ> hb kmV H$s{OE, {X`m J`m h¡ 

{H$ O~ x = 0 h¡, Vmo y = 1 h¡ & 

 AWdm 

(I) AdH$b g_rH$aU (1 + x2)
dx
dy

+ 2xy = 2x1

1  H$m {d{eîQ> hb kmV H$s{OE, 

{X`m J`m h¡ {H$ O~ x = 1 h¡, Vmo y = 0 h¡ &

28. (H$) Xmo W¡bm| _| go W¡bo A _| 2 gµ\o$X Am¡a 3 bmb J|X| h¢ Am¡a W¡bo B _| 4 gµ\o$X Am¡a  

5 bmb J|X| h¢ & `mÑÀN>`m EH$ J§oX H$mo EH$ W¡bo _| go {ZH$mbm J`m Am¡a nm`m J`m 

{H$ `h bmb h¡ & àm{`H$Vm kmV H$s{OE {H$ Bgo W¡bo B _| go {ZH$mbm J`m Wm & 

 AWdm 

(I) 50 ì`{º$`m| Ho$ g_yh _| go 20 gX¡d gM ~mobVo h¢ & Bg g_yh _| go `mÑÀN>`m  

2 ì`{º$`m| H$mo MwZm J`m ({~Zm à{VñWmnZm Ho$) & MwZo JE CZ ì`{º$`m| H$s g§»`m 

H$m àm{`H$Vm ~§Q>Z kmV H$s{OE Omo gX¡d gM ~mobVo h¢ & 

29. kmV H$s{OE : 

  
2cossin33

cos
 d  

30. {ZåZ{b{IV a¡{IH$ àmoJ«m_Z g_ñ`m H$mo AmboIr` {d{Y go hb H$s{OE : 

{ZåZ ì`damoYm| Ho$ A§VJ©V,  

z = 3x + 8y H$m Ý ỳZV_rH$aU H$s{OE :   

      3x + 4y  8 

    5x + 2y  11 

       x  0, y  0 

31. kmV H$s{OE :  

  
)4x(x

1x2
22

2
 dx 
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27. (a) Find the particular solution of the differential equation  

dx
dy

 = 22 yx

xy
, given that y = 1 when x = 0. 

 OR 

(b) Find the particular solution of the differential equation 

(1 + x2)
dx
dy

+ 2xy = 2x1

1
, given that y = 0 when x = 1. 

28. (a) Out of two bags, bag A contains 2 white and 3 red balls and bag B 

contains 4 white and 5 red balls. One ball is drawn at random from 

one of the bags and is found to be red. Find the probability that it 

was drawn from bag B. 

 OR 

(b) Out of a group of 50 people, 20 always speak the truth. Two 

persons are selected at random from the group (without 

replacement). Find the probability distribution of number of 

selected persons who always speak the truth.  

29. Find : 

  
2cossin33

cos
 d  

30. Solve the following Linear Programming Problem graphically : 

Minimise z = 3x + 8y 

subject to the constraints  

      3x + 4y  8 

    5x + 2y  11 

       x  0, y  0 

31. Find : 

  
)4x(x

1x2
22

2
 dx 
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IÊS> K

(LA) 5  

32. `{X Amì ỳh A = 

111

314

123

 h¡, Vmo A 1 kmV H$s{OE, AV: {ZåZ{b{IV a¡{IH$ 

g_rH$aU {ZH$m` H$mo hb H$s{OE : 

  3x + 2y + z = 2000 

  4x + y + 3z = 2500 

       x + y + z = 900 

33. (H$) Xem©BE {H$ aoImE± 
3

1x
 = 

5
3y

 = 
7

5z
 Am¡a 

1
2x

 = 
3

4y
 = 

5
6z

 

à{VÀN>oXr aoImE± h¢ & BZH$m à{VÀN>oXZ {~ÝXþ ^r kmV H$s{OE & 

 AWdm 

(I) aoIm ẁ½_m| 
2

1x
 = 

3
1y

 = z  Am¡a 
5

1x
 = 

1
2y

;  z = 2 Ho$ ~rM H$s Ý ỳZV_ 

Xÿar kmV H$s{OE &

34. {Ì ŵO ABC H$m joÌ\$b g_mH$bZ {d{Y Ho$ à`moJ go kmV H$s{OE Omo {H$ aoImAm| {OZHo$ 

g_rH$aU 5x  2y  10 = 0,  x  y  9 = 0  Am¡a  3x  4y  6 = 0  h¢, go {Kam hþAm  

h¡ & 

35. (H$)  _| 

   S = {(a, b) : a  b3,  a  ,  b  }  

  Ûmam n[a^m{fV g§~§Y S Z Vmo ñdVwë` h¡, Z g_{_V h¡ Am¡a Z hr g§H«$m_H$ h¡ & 

 AWdm 

(I) _ A = {1, 2, 3, 4, 5, 6, 7} _| g§~§Y R Bg àH$ma n[a^m{fV h¡  

 R = {(a, b) : a Am¡a b XmoZm| `m Vmo {df_ h¢ `m g_ h¢}  Xem©BE {H$ R EH$ 

Vwë`Vm g§~§Y h¡ & AV:, Vwë`Vm dJ© [1] Ho$ Ad`d kmV H$s{OE &  
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SECTION D 

This section comprises long answer type questions (LA) of 5 marks each. 

32. If matrix A = 

111

314

123

, find A 1 and hence solve the following 

system of linear equations : 

  3x + 2y + z = 2000 

  4x + y + 3z = 2500 

       x + y + z = 900 

33. (a) Show that the lines 
3

1x
 = 

5
3y

 = 
7

5z
 and  

1
2x

 = 
3

4y
 = 

5
6z

 intersect. Also find their point of 

intersection. 

 OR 

(b) Find the shortest distance between the pair of lines  

2
1x

 = 
3

1y
 = z  and 

5
1x

 = 
1

2y
; z = 2. 

34. Find the area of the triangle ABC bounded by the lines represented by 

the equations 5x  2y  10 = 0, x  y  9 = 0 and 3x  4y  6 = 0, using 

integration method.  

35. (a) Show that the relation S in set  of real numbers defined by 

   S = {(a, b) : a  b3,  a  ,  b  } 

  is neither reflexive, nor symmetric, nor transitive. 

  OR 

(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by  

 R = {(a, b) : both a and b are either odd or even}. Show that 

R is an equivalence relation. Hence, find the elements of 

equivalence class [1].   
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IÊS> L>

3  4  

àH$aU AÜ``Z  1  

36. EH$ g_yh {H«$`mH$bmn H$s H$jm _| 10 {dÚmWu h¢ {OZH$s Am ẁ 16, 17, 15, 14, 19,  

17, 16, 19, 16 Am¡a 15 df© h¢ & EH$ {dÚmWu H$mo `mÑÀN>`m Bg àH$ma MwZm J`m {H$ 

àË òH$ {dÚmWu Ho$ MwZo OmZo H$s g§^mdZm g_mZ h¡ Am¡a MwZo JE {dÚmWu H$s Am ẁ H$mo {bIm 

J`m & 

 
 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) àm{`H$Vm kmV H$s{OE {H$ MwZo JE {dÚmWu H$s Am`w EH$ ^mÁ` g§»`m h¡ & 1 

(ii) _mZm X MwZo hþE {dÚmWu H$s Am`w h¡, Vmo X   ? 1 

(iii) (H$) `mÑÀN>`m Ma X H$m àm{`H$Vm ~§Q>Z kmV H$s{OE VWm _mÜ` Am ẁ kmV 

H$s{OE & 2 

 AWdm 

(iii) (I) EH$ `mÑÀN>`m MwZo JE {dÚmWu H$s Am ẁ 15 df© go A{YH$ nmB© JB© & 

àm{`H$Vm kmV H$s{OE {H$ CgH$s Am ẁ EH$ A^mÁ` g§»`m h¡ & 2 
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study  1 

36. In a group activity class, there are 10 students whose ages are 16, 17, 15, 
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random 
such that each has equal chance of being chosen and age of the student is 
recorded. 

 

 On the basis of the above information, answer the following questions : 

(i) Find the probability that the age of the selected student is a 
composite number. 1 

(ii) Let X be the age of the selected student. What can be the value  
of X ? 1 

(iii) (a)  Find the probability distribution of random variable X and 
hence find the mean age.  2 

 OR 

(iii) (b) A student was selected at random and his age was found to be 
greater than 15 years. Find the probability that his age is a 
prime number. 2 
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àH$aU AÜ``Z  2  

37. EH$ hmCqgJ gmogmBQ>r AnZo {Zdm{g`m| Ho$ {bE V¡amH$s hoVw EH$ nyb (Vmbm~) ~ZmZm MmhVr  

h¡ & BgHo$ {bE CÝh| EH$ dJm©H$ma ŷ{_ IarXZr h¡ Am¡a Bg JhamB© VH$ ImoXZm h¡ {H$ Bg nyb 

H$s j_Vm 250 KZ _rQ>a hmo OmE & ŷ{_ H$s H$s_V < 500 à{V dJ© _rQ>a h¡ &  

ImoXZo H$s H$s_V _| JhamB© H$s A{YH$Vm Ho$ AZwgma d¥{Õ hmoVr OmVr h¡ VWm nyao nyb H$s bmJV  

< 4000 (JhamB©)2 h¡ & 

 
 _mZ br{OE {H$ dJm©H$ma ßbm°Q> H$s ŵOm x _rQ>a Am¡a JhamB© h _rQ>a h¡ & 

 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) bmJV \$bZ C(h) H$mo h Ho$ nXm| _| {b{IE &  1 

(ii) H«$m§{VH$ q~Xþ kmV H$s{OE & 1 

(iii) (H$) {ÛVr` AdH$bO narjU Ûmam h H$m dh _mZ kmV H$s{OE, {OgHo$ {bE nyb 
~ZmZo H$s bmJV Ý ỳZV_ hmo & nyb ~ZmZo ?  2 

 AWdm 
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Case Study  2 

37. A housing society wants to commission a swimming pool for its residents. 

For this, they have to purchase a square piece of land and dig this to such 

a depth that its capacity is 250 cubic metres. Cost of land is < 500 per 

square metre. The cost of digging increases with the depth and cost for 

the whole pool is < 4000 (depth)2. 

 
 Suppose the side of the square plot is x metres and depth is h metres. 
 On the basis of the above information, answer the following questions : 

(i) Write cost C(h) as a function in terms of h. 1 

(ii) Find critical point. 1 

(iii) (a)  Use second derivative test to find the value of h for which cost 
of constructing the pool is minimum. What is the minimum 
cost of construction of the pool ? 2 

 OR 
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(iii) (I) àW_ AdH$bO narjU go nyb H$s Eogr JhamB© kmV H$s{OE {H$ nyb ~ZmZo 

H$s bmJV Ý ỳZV_ hmo & Ý ỳZV_ bmJV Ho$ {bE x Am¡a h Ho$ ~rM H$m g§~§Y 

^r kmV H$s{OE & 2 

àH$aU AÜ``Z  3  

38. EH$ H¥${f g§ñWmZ _|, d¡km{ZH$ ~rOm| H$s {H$ñ_m§o H$mo AbJ-AbJ dmVmdaUm| _| CJmZo H$m 
à`moJ H$aVo h¢ {Oggo {H$ ñdñW nm¡Yo CJ| Am¡a A{YH$ CnO àmá hmo & 

 EH$ d¡km{ZH$ Zo AdbmoH$Z {H$`m {H$ EH$ {deof ~rO A§Hw$[aV hmoZo Ho$ ~mX ~hþV VoµOr go 

H$mo [aH$m°S>© {H$`m Wm Am¡a 

CgZo H$hm {H$ Bg d¥{Õ H$mo \$bZ f(x) = 
3
1

x3  4x2 + 15x + 2,  0  x  10  

go n[a^m{fV {H$`m Om gH$Vm h¡, Ohm± x {XZm| H$s dh g§»`m h¡ {OZ_| nm¡Ym gy ©̀ Ho$ àH$me 

go COmJa Wm &  

 
 Cn ẁ©º$ gyMZm Ho$ AmYma na, {ZåZ àíZm| Ho$ CÎma Xr{OE : 

(i) Bg \$bZ f(x) Ho$ H«$m§{VH$ q~Xþ H$m¡Z-go h¢ ?  2 

(ii) {ÛVr` AdH$bO narjU H$m à`moJ H$aHo$, \$bZ H$m Ý ỳZV_ _mZ kmV H$s{OE & 2 
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(iii) (b) Use first derivative test to find the depth of the pool so that 
cost of construction is minimum. Also, find relation between x 
and h for minimum cost.  2 

Case Study  3 

38. In an agricultural institute, scientists do experiments with varieties of 
seeds to grow them in different environments to produce healthy plants 
and get more yield. 

 A scientist observed that a particular seed grew very fast after 
germination. He had recorded growth of plant since germination and he 
said that its growth can be defined by the function  

  f(x) = 
3
1

x3  4x2 + 15x + 2,  0  x  10 

 where x is the number of days the plant is exposed to sunlight. 

 
 On the basis of the above information, answer the following questions : 

(i) What are the critical points of the function f(x) ? 2  

(ii) Using second derivative test, find the minimum value of the 
function.  2 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 38 questions. All questions are compulsory.  
(ii) This question paper is divided into five Sections – A, B, C, D and E.  
(iii) In Section A, Questions no. 1 to 18 are Multiple Choice Questions (MCQs) and 

questions number 19 and 20 are Assertion-Reason based questions of 1 mark each.  
(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions, 

carrying 2 marks each.  
(v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type questions, carrying  

3 marks each. 
(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions carrying  

5 marks each.  
(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks 

each.  
(viii) There is no overall choice. However, an internal choice has been provided in  

2 questions in Section B, 3 questions in Section C, 2 questions in Section D and  
2 questions in Section E. 

(ix) Use of calculator is not allowed.   

SECTION A 

This section comprises 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  20´ 1=20 

1. If  A = 
ú
ú

û

ù

ê
ê

ë

é

2–30
121
1–10

, then the value of |A adj (A)| is : 

(A) – 1  (B) 1 

(C) 2  (D) 3 

2. For two matrices A and B, given that  A–1 = 
4
1 B , then inverse of  (4A)  is :  

(A) 4B  (B) B 

(C) 
4
1 B  (D) 

16
1 B 
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3. If  X, Y and XY are matrices of order 2 ´ 3, m ´ n and 2 ´ 5 respectively, then 

number of elements in matrix Y is :  
(A) 6  (B) 10 
(C) 15  (D) 35 

4. The number of discontinuities of the function f given by   

 f(x) = 

–

x

x 2, if x 0

e , if 0 x 1

2 x, if x 1

+ <

£ £

>

ì
ï
í
ï
î

 

is :  
(A) 0  (B) 1 
(C) 2  (D) 3  

5. Let  y = f ÷
ø
ö

ç
è
æ

x
1   and  f ¢(x) = x3 . What is the value of  

dx
dy

 at  x = 
2
1  ? 

(A) – 
64
1   (B) – 

32
1   

(C) – 32  (D) – 64  

6. If  y = xseclog ,  then the value of  
dx
dy

  at  x = 
16

2
p

  is :  

(A) 
p
1    (B) p 

(C) 
2
1   (D) 

4
1  

7. If  x = 3 cos q  and  y = 5 sin q, then  
dx
dy

  is equal to :     

(A) – 
5
3  tan q (B) – 

3
5  cot q  

(C) – 
3
5  tan q (D) – 

5
3  cot q  
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8. For the function f(x) = x3,  x = 0 is a point of :    

(A) local maxima  (B) local minima   

(C) non-differentiability  (D) inflexion     

9. The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable 

at x = 

(A) 0  (B) 1  

(C) 2  (D) 
2
3  

10. If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of 

increase of its circumference is :  

(A) 
3

2p cm/s (B) p  cm/s  

(C) 
3

4p  cm/s (D) 2p  cm/s  

11. 

/4
3 2

– /4

x cos

π

π

ò x dx  is equal to :  

(A) 0  (B) –1 

(C) 1  (D) 2 

12. ò 3)1–x(
3–x

ex dx is equal to :  

(A) 3

x

)1–x(
e2

 + C (B) 2

x

)1–x(
e2–

 + C 

(C) 
)1–x(

ex
 + C (D) 2

x

)1–x(
e  + C  
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13. The area (in sq. units) of the region bounded by the curve  y = x,  x-axis,  x = 0  and  
x = 2  is :  

(A) 
2
3   (B) 

2
1 log 2  

(C) 2  (D) 4 

14. The number of arbitrary constants in the general solution of the differential equation  

dx
dy

 + y = 0  is :  

(A) 0  (B) 1 
(C) 2  (D) 3 

15. What is the value of  
aonbofprojection

bonaofprojection ®

®

®

®  

for vectors  a®  = 2 î  – 3 ĵ  – 6 k̂   and  
®
b  = 2 î  – 2 ĵ  + k̂  ?  

(A) 
7
3   (B) 

3
7   

(C) 
3
4   (D) 

7
4  

16. The direction ratios of the line  
3

1–x
 = 

1
y–2

 =  
2
z3   are :    

(A) 3, 1, 2 (B) 4, 3, 2  
(C) 9, – 3, 2 (D) 9, 3, 2  

17. The Cartesian equation of the line passing through the point (1, – 3, 2) and 
parallel to the line ®r  = 2 î  – k̂  + l ( î  + ĵ  + 2 k̂ ) is : 

(A) 
2

1–x
 = 

0
3y +

 = 
1–
2–z

   (B) 
1

1x +
 = 

1
3–y

 = 
2

2z +
 

(C) 
2

1x +
 = 

0
3–y

 = 
1–
2z +

 (D) 
1

1–x
 = 

1
3y +

 = 
2–
z–2

 

18. If a®  and 
®
b  are two vectors such that a® .

®
b  > 0 and | a® .

®
b | = | a® ´

®
b |, then 

the angle between a®  and 
®
b  is : 

(A) 
4
p   (B) 

3
p  

(C) 
3

2p   (D) 
4

3p  
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Questions number 19 and 20 are Assertion and Reason based questions. Two statements 
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the 
correct answer from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 
explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 
correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false.  
(D) Assertion (A) is false, but Reason (R) is true.  

19. Assertion (A) :  cos–1 ÷
ø
ö

ç
è
æ p

6
13cos  is equal to 

6
p .   

 Reason (R) : The range of the principal value branch of the function  

y = cos–1 x is [0, p]. 

20. Assertion (A) : If R and S are two events such that  P(R | S) = 1  and  P(S) > 0, 

then S Ì R.  

 Reason (R) : If two events A and B are such that P(A Ç B) = P(B), then  
A Ì B.   

SECTION B 
This section comprises Very Short Answer (VSA) type questions of 2 marks each. 

21. Find the value of  cos–1 ÷
ø
ö

ç
è
æ

2
1  – tan–1 ÷

ø

ö
ç
è

æ

3

1–  + cosec–1 (– 2). 

22. (a) If  y = (sin–1 x)2 , then find  (1 – x2) 
2

2

d y dy
– x
dxdx

 . 

 OR 

(b) If  yx = xy,  then find  
dx
dy

.  

23. Given that  f(x) = ,
x

xlog
 find the point of local maximum of f(x).  
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24. (a) Find : 

           
3

3
x –1

x – xò  dx 

 OR 

(b) Evaluate : 

  ò +

0

4–

|| 2x  dx 

25. Find the angle between the lines  

  
7–
x–5

 = 
5–
2y +

 = 
1
z  and 

1
x  = 

2
y

 = 
3
z .  

SECTION C 

This section comprises Short Answer (SA) type questions of 3 marks each. 

26. (a) Find a matrix A such that  

   A úû

ù
êë

é
2–1–
04

 = úû

ù
êë

é
16–0
1017

.  

  Also, find A–1. 

      OR 

(b) Given a square matrix A of order 3 such that A2 =  
ú
ú

û

ù

ê
ê

ë

é

3–22–
01–0
44–3

,  

 show that A3 = A–1. 
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27. (a) If  x sin (a + y) – sin y = 0,  

  prove that 
2sin (a y)dy
sin adx

+
=  

 OR 

(b) Find  
dx
dy

,  if  y = (cos x)x + –1cos x .  

28. (a) Find : 

   
dx

cos x cos 2xò  

 OR 

(b) Find : 

  
–

–
2

5x 3
dx

1 4x 2x+
ò  

29. Find the general solution of the differential equation  

  y dx – x dy + (x log x) dx = 0. 

30. If the vectors a® , 
®
b  and ®c  represent the three sides of a triangle, then show  

that  a® ´
®
b  = 

®
b ´

®c  = ®c ´ a® .  

31. It is known that 20% of the students in a school have above 90% attendance and 

80% of the students are irregular. Past year results show that 80% of students who 

have above 90% attendance and 20% of irregular students get ‘A’ grade in their 

annual examination. At the end of a year, a student is chosen at random from the 

school and is found to have an ‘A’ grade. What is the probability that the student 

is irregular ?   
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SECTION D 

This section comprises Long Answer (LA) type questions of 5 marks each. 

32. Check whether the relation S in the set of all real numbers (ℝ) defined by  

 S = {(a, b) : a £ b3} is reflexive, symmetric or transitive.   

33. (a) Using integration, find the area of the region bounded by the curve  

y = 2–4 x , the lines x = – 2  and x = 3  and the x-axis.  

 OR 

(b) Using integration, evaluate the area of the region bounded by the curve  

y = x2, the lines y = 1 and y = 3 and the y-axis.  

34. (a) Find the shortest distance between the lines 
3

8x –
 = 

16
9y

–

+
 = 

7
10z –

 and  

3
15x –

 = 
8
29y –

 = 
5–
5z –

.  

 OR 

(b) Find the point of intersection of the lines   

  
®
r  = î  – ĵ  + 6 k̂  + l (3 î  – k̂ ), and 

   
®
r  = – 3 ĵ  + 3 k̂  + m ( î  + 2 ĵ  – k̂ ). 

 Also, find the vector equation of the line passing through the point of 
intersection of the given lines and perpendicular to both the lines. 

35. Solve the following linear programming problem graphically :   
  Minimise Z = 6x + 7y 
 subject to constraints   
   x + 2y ³ 240 
   3x + 4y £ 620 
   2x + y ³ 180 
   x, y ³ 0.  
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SECTION E 

This section comprises 3 case study based questions of 4 marks each.  

Case Study – 1 

36. A sandbag is dropped from a balloon at a height of 60 metres.  

  

                                 Shadow path ® 

 When the angle of elevation of the sun is 30°, the position of the sandbag is given 

by the equation y = 60 – 4.9 t2, where y is the height of the sandbag above the 

ground and t is the time in seconds.    
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 On the basis of the above information, answer the following questions : 

(i) Find the relation between x and y, where x is the distance of the shadow at 
P from the point Q and y is the height of the sandbag above the ground.     

(ii) After how much time will the sandbag be 35 metres above the ground ?   

(iii) (a)  Find the rate at which the shadow of the sandbag is travelling along 
the ground when the sandbag is at a height of 35 metres.    

 OR 

(iii) (b) How fast is the height of the sandbag decreasing when 2 seconds 
have elapsed ?     

Case Study – 2 

37. A salesman receives a commission for each sale he makes together with a fixed 
daily income. The number of sales he makes in a day along with their probabilities 
are given in the table below :  

X : 0 1 2 3 4 5 

P(X) :  0.42 3k 0.3 0.05 2k 0.03 

   

 His daily income Y (in ₹) is given by : 

   Y = 800X + 50 
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 On the basis of the above information, answer the following questions :  

(i) Find the value of k.    

(ii) Evaluate P(X ³ 3).  

(iii) (a) Calculate the expected weekly income of the salesman assuming he 
works five days per week.  

 OR 

(iii) (b) Calculate the expected weekly income of the salesman assuming he 
works only for three days of the week.      

 

Case Study – 3 

38. An architect is developing a plot of land for a commercial complex. When asked 

about the dimensions of the plot, he said that if the length is decreased by 25 m 

and the breadth is increased by 25 m, then its area increases by 625 m2. If the 
length is decreased by 20 m and the breadth is increased by 10 m, then its area 

decreases by 200 m2.    

 

 On the basis of the above information, answer the following questions : 

(i) Formulate the linear equations in x and y to represent the given 

information.    

(ii) Find the dimensions of the plot of land by matrix method.   
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SECTION - A

1. If  a * b denotes the larger of ‘a’ and ‘b’ and if

a o b = (a * b) + 3, then write the value of (5) o (10),

where * and o are binary operations.

2. Find the magnitude of each of the two vectors 
r
a  and 

r
b ,

having the same magnitude such that the angle between

them is 60° and their scalar product is 
9

2
.

3. If the matrix A = 

0 – 3

2 0 –1

1 0

é ù
ê ú
ê ú
ê úë û

a

b

 is skew symmetric, find the

values of ‘a’ and ‘b’.

4. Find the value of tan–1 3  – cot– 1 (– 3 ).

SECTION - B

5. The total cost C(x) associated with the production of x units

of an item is given by C(x) = 0.005x3 – 0.02x2 + 30x + 5000.

Find the marginal cost when 3 units are produced, where by

marginal cost we mean the instantaneous rate of change of

total cost at any level of output.

6. Differentiate tan– 1 1 cos

sin

+æ ö
ç ÷è ø

x

x
 with respect to x.

7. Given A = 
2 3

4 7

-é ù
ê ú-ë û

, compute A–  1 and show that

2A– 1 = 9I – A.

8. Prove that:

3sin– 1 x = sin– 1 (3x – 4x3), x Î 
1 1

,
2 2

é ù-ê úë û

9. A black and a red die are rolled together. Find the conditional

probability of obtaining the sum 8, given that the red die

resulted in a number less than 4.

10. If q is the angle between two vectors $ $2 3- +$i j k  and

$ $3 2i j k- +$ , find sin q.

11. Find the differential equation representing the family of

curves y = a ebx + 5 where a and b are arbitrary constants.

12. Evaluate:

2

2

cos 2 2sin

cos

+
ò

x x
dx

x

2018All India

Time Allowed : 3 Hours Maximum Marks : 100

General Instructions:
(i) All questions are compulsory.
(ii) The question paper consists of 29 questions divided into four sections A, B, C and D. Section A comprises of 4
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SECTION - C

13. If y = sin (sin x), prove that

2

2

d y

dx
 + tan x 

dy

dx
 + y cos2 x = 0.

14. Find the particular solution of the differential equation

ex tan y dx + (2 – ex) sec2 y dy = 0, given that y = 
4

p
 when

x = 0.

OR

Find the particular solution of the differential equation

dy

dx
 + 2y tan x = sin x, given that y = 0 when x = 

3

p
.

15. Find the shortest distance between the lines

$ $ $(4 ) ( 2 3 )= - + l + -
r $ $r i j i j k  and

$ $( 2 )= - +
r $r i j k $ $(2 4 5 )+ m + -$i j k .

16. Two numbers are selected at random (without replacement)

from the first five positive integers. Let X denote the larger

of the two numbers obtained. Find the mean and variance

of X.

17. Using properties of determinants, prove that

1 1 1 3

1 3 1 1

1 1 3 1

+
+

+

x

y

z

 = 9 (3xyz + xy + yz + zx)

18. Find the equations of the tangent and the normal, to the

curve 16x2 + 9y2 = 145 at the point (x1, y1), where x1 = 2 and

y1 > 0.

OR

Find the intervals in which the function

f (x) = 
4

4

x
 – x3 – 5x2 + 24x + 12 is

(a) strictly increasing, (b) strictly decreasing.

19. Find:

2

2cos

(1 sin )(1 sin )- +ò
x

dx
x x

20. Suppose a girl throws a die. If she gets 1 or 2, she tosses a

coin three times and notes the number of tails. If she gets 3,

4, 5 or 6, she tosses a coin once and notes whether a ‘head’

or ‘tail’ is obtained. If she obtained exactly one ‘tail’, what is

the probability that she threw 3, 4, 5 or 6 with the die?

21. Let $ $ $ $4 5 , 4 5= + - = - +
r r$ $a i j k b i j k  and $ $3= + -

r $c i j k . Find a

vector 
ur
d  which is perpendicular to both 

r
c  and 

r
b  and

ur
d  × 
r
a  = 21.

22. An open tank with a square base and vertical sides is to be

constructed from a metal sheet so as to hold a given quantity

of water. Show that the cost of material will be least when

depth of the tank is half of its width. If the cost is to be

borne by nearby settled lower income families, for whom

water will be provided, what kind of value is hidden in this

question?

23. If (x2 + y2)2 = xy, find 
dy

dx
.

OR

If x = a (2q – sin 2q) and y = a (1 – cos 2q), find dy

dx
 when q

= 
3

p
.

SECTION - D

24. Evaluate :

/ 4

0

sin cos

16 9sin 2

p +
+ò
x x

dx
x

OR

Evaluate :

3
2

1

( 3 )+ +ò xx x e dx

as the limit of the sum.
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25. A factory manufactures two types of screws A and B, each

type requiring the use of two machines, an automatic and a

hand-operated. It takes 4 minutes on the automatic and 6

minutes on the hand-operated machines to manufacture a

packet of screws ‘A’ while it takes 6 minutes on the automatic

and 3 minutes on the hand-operated machine to manufacture

a packet of screws ‘B’. Each machine is available for at most

4 hours on any day. The manufacture can sell a packet of

screws ‘A’ at a profit of 70 paise and screws ‘B’ at a profit of

` 1. Assuming that he can sell all the screws he

manufactures, how many packets of each type should the

factory owner produce in a day in order to maximize his

profit? Formulate the above LPP and solve it graphically

and find the maximum profit?

26. Let A  =  {x  Î Z : 0 £ x  £ 12}. Show that

R = {(a, b) : a, b Î A, | a – b | is divisible by 4} is an equivalence

relation. Find the set of all elements related to 1. Also write

the equivalence class [2].

OR

Show that the function f  :  R ® R defined by

f (x) = 2 1+

x

x
, " x Î R is neither one-one nor onto. Also, if

g : R ® R is defined as g (x) = 2x – 1, find fog (x).

27. Using integration, find the area of the region in the first

quadrant enclosed by the x-axis, the line y = x  and the circle

x2 + y2 = 32.

28. If A = 

2 3 5

3 2 4

1 1 2

-é ù
ê ú-ê ú
ê ú-ë û

, find A– 1.

Use it to solve the system of equations

2x – 3y + 5z = 11

3x + 2y – 4z = – 5

x + y – 2z = – 3.

OR

Using elementary row transformations, find the inverse of

the matrix A = 

1 2 3

2 5 7

2 4 5

é ù
ê ú
ê ú
ê ú- - -ë û

.

29. Find the distance of the point (– 1, – 5, – 10) from the point

of intersection of the line $ $2 2= - +
r $r i j k $ $(3 4 2 )+ l + +$i j k

and the plane $ $( )× - +
r $r i j k  = 5.
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10. A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in
green, is tossed. Let A be the event “number obtained is
even” and B be the event “number obtained is red.” Find if
A and B are independent events.

11. Two tailors, A and B earn ̀  300 and ̀  400 per day respectively.
A can stitch 6 shirts and 4 pairs of trousers while B can
stitch 10 shirts and 4 pairs of trousers per day. To find how
many days should each of them work and if it is desired to
produce at least 60 shirts and 32 pairs of trousers at a
minimum labour cost, formulate this as an LPP.

12. Find : 25 8

dx

x x- -ò

SECTION - C

13. If 1 13 3
tan tan ,

4 4 4

x x

x x
- -- + p

+ =
- +

 then find the value of x.

14. Using properties of determinants, prove that

2 2 2 1 1

2 1 2 1

3 3 1

a a a

a a

+ +
+ +  = (a – 1)3

OR
Find matrix A such that

2 1

1 0

3 4

-æ ö
ç ÷
ç ÷

-è ø
 A = 

1 8

1 2

9 22

- -æ ö
ç ÷-
ç ÷
è ø

SECTION - A

1. If for any 2 × 2 square matrix A, A (adj A) = 
8 0

0 8

é ù
ê ú
ë û

, then

write the value of |A|.
2. Determine the value of  ‘k’ for which the following function

is continuous at x = 3:

2( 3) 36
, 3( ) 3

, 3

x
xf x x

k x

ì + -ï ¹= í -
ï =î

3. Find :  
2 2sin cos

dx
sin cos

x x

x x

-ò
4. Find the distance between the planes 2x – y + 2z = 5 and

5x – 2.5y + 5z = 20.

SECTION - B

5. If A is a skew-symmetric matrix of order 3, then prove that
det A = 0.

6. Find the value of c in Rolle’s theorem for the function

f (x) = x3 – 3x in 3,0é ù-ë û .

7. The volume of a cube is increasing at the rate of 9cm3/s.
How fast is its surface area increasing when the length of an
edge is 10 cm?

8. Show that the function f (x) = x3 – 3x2 + 6x – 100 is increasing
on R.

9. The x–coordinate of a point on the line joining the points
P (2, 2, 1) and Q(5, 1, –2) is 4. Find its z-coordinate.

2017All India
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15. If xy + yx = ab, then find dy

dx
.

OR

If e y(x + 1) = 1, then show that 
22

2

d y dy

dxdx

æ ö= ç ÷è ø
.

16. Find : 2 2

cos

(4 sin )(5 4cos )
d

q
q

+ q - qò

17. Evaluate :
0

tan

sec tan

x x
dx

x x

p

+ò
OR

Evaluate : { }
4

1

| 1| | 2 | | 4 |x x x dx- + - + -ò
18. Solve the differential equation (tan–1 x – y) dx = (1 + x2) dy.
19. Show that the points A, B, C with position vectors

ˆ ˆˆ ˆ ˆ ˆ2 , 3 5i j k i j k- + - -  and ˆˆ ˆ3 4 4i j k- -  respectively, are the

vertices of a right-angled triangle. Hence find the area of the
triangle.

20. Find the value of l, if four points with position vectors

ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ3 6 9 , 2 3 , 2 3+ + + + + +i j k i j k i j k  and ˆˆ ˆ4 6i j k+ + l  are

coplanar.
21. There are 4 cards numbered 1, 3, 5 and 7, one number on one

card. Two cards are drawn at random without replacement.
Let X denote the sum of the numbers on the two drawn
cards. Find the mean and variance of X.

22. Of the students in a school, it is known that 30% have 100%
attendance and 70% students are irregular. Previous year
results report that 70% of all students who have 100%
attendance attain A grade and 10% irregular students attain
A grade in their annual examination. At the  end of the year,
one students is chosen at random from the school and he
was found to have an A grade. What is the probability that
the student has 100% attendance? Is regularity required
only in school? Justify your answer.

23. Maximise Z = x + 2y
subject to the constraints
x + 2y ³ 100
2x – y £ 0

2x + y £ 200
x, y ³ 0
Solve the above LPP graphically.

SECTION - D

24. Determine the product 

4 4 4 1 1 1

7 1 3 1 2 2

5 3 1 2 1 3

- -é ù é ù
ê ú ê ú- - -ê ú ê ú
ê ú ê ú- -ë û ë û

 and

use it to solve the system of equations x – y + z = 4,
x –2y – 2z = 9, 2x + y + 3z = 1.

25. Consider f :  
4 4

R R
3 3

ì ü ì ü- - ® -í ý í ý
î þ î þ

given by

( )f x = 
4 3

3 4

x

x

+
+

. Show that f is bijective. Find the inverse of

f and hence find f –1 (0) and x such that f –1 (x) = 2.
OR

Let A =  ´Q Q  and let * be a binary operation on A defined

by (a, b) * (c, d) = (ac, b + ad) for (a, b), (c, d) ÎA. Determine,
whether * is commutative and associative. Then, with
respect to *on A
(i) find the identity element in A
(ii) find the invertible elements of A

26. Show that the surface area of a closed cuboid with square
base and given volume is minimum, when it is a cube.

27. Using the method of integration, find the area of the triangle
ABC, coordinates of whose vertices are A(4, 1), B(6, 6) and
C(8, 4).

OR
Find the area enclosed between the parabola 4y = 3x2 and
the straight line 3x – 2y + 12 = 0.

28. Find the particular solution of the differential equation

( ) ( 2 )
dy

x y x y
dx

- = + , given that y = 0 when x = 1.

29. Find the coordinates of the point where the line through the
points (3, –4, –5) and (2, –3, 1) crosses the plane determined
by the points (1, 2, 3), (4, 2, –3) and (0, 4, 3).

OR
A variable plane which remains at a constant distance 3p
from the origin cuts the coordinate axes at A, B, C. Show
that the locus of the centroid of triangle ABC is

2 2 2 2

1 1 1 1

x y z p
+ + = .http
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8. Show that the vectors ,
rr

a b and 
r
c are coplanar if

,+ +
r rr r

a b b c and +
r r
c a are coplanar..

9. Find the vector and Cartesian equations of the line through
the point (1, 2, – 4) and perpendicular to the two lines.

( ) ( )ˆ ˆˆ ˆ ˆ ˆ8 –19 10 3 –16 7= + + l +
r
r i j k i j k and

( ) ( )ˆ ˆˆ ˆ ˆ ˆ15 29 5 3 8 – 5= + + + m +
r
r i j k i j k

10. Three persons A, B and C apply for a job of Manager in a
Private Company. Chances of their selection (A, B and C)
are in the ratio 1 : 2 : 4. The probabilities that A, B and C can
introduce changes to improve profits of the company are
0.8, 0.5 and 0.3 respectively. If the change does not take
place, find the probability that it is due to the appointment
of C.

OR

A and B throw a pair of dice alternately. A wins the game if
he gets a total of 7 and B wins the game if he gets a total of
10. If A starts the game, then find the probability that B
wins.

11. Prove that:

–1 –1 –1 –11 1 1 1
tan tan tan tan

5 7 3 8 4

p
+ + + =

OR

Solve for x :

2 tan–1(cos x) = tan–1 (2 cosec x)

12. The monthly incomes of Aryan and Babban are in the ratio
3 : 4 and their monthly expenditures are in the ratio 5 : 7. If
each saves ̀ 15,000 per month, find their monthly incomes
using matrix method. This problem reflects which value?

SECTION - A

1. The two vectors ˆˆ +j k and ˆˆ ˆ3 – 4+i j k represent the two
sides AB and AC, respectively of a DABC. Find the length
of the median through A.

2. Find the vector equation of a plane which is at a distance
of 5 units from the origin and its normal vector is

ˆˆ ˆ2 – 3 6+i j k .

3. Find the maximum value of 

1 1 1

1 1 sin 1

1 1 1 cos

+ q
+ q

4. If A is a square matrix such that A2 = I, then find the
simplified value of (A – I)3 + (A + I)3 – 7A.

5. Matrix 

0 2 –2

3 1 3

3 3 –1

é ù
ê ú= ê ú
ê úë û

b

A

a

 is given to be symmetric, find

values of a and b.

6. Find the position vector of a point which divides the join
of points with position vectors – 2

rr
a b and 2 +

rr
a b

externally in the ratio 2 : 1.

SECTION - B

7. Find the general solution of the following differential
equation :

( ) ( )–12 tan1 – 0+ + =y dy
y x e

dx

2016All India

Time Allowed : 3 Hours Maximum Marks : 100

General Instructions:

(i) All questions are compulsory.
(ii) Please check that this Question Paper contains 26 questions.
(iii) Marks for each question are indicated against it.
(iv) Question 1 to 6 in Section-A are Very Short Answer Type Questions carrying one mark each.
(v) Question 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks each.
(vi) Question 20 to 26 in Section-C are Long Answer II Type Questions carrying 6 marks each.
(vii) Please write down the serial number of the Question before attempting it.

http
s:/

/ra
vit

es
tpap

ers
.co

m/

http
s://

rav
ites

tpapers
.in/

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308



13. If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 – cos 2t), find

the values of 
dy

dx
at 

4

p
=t and 

3

p
=t .

OR

If y = xx, prove that 
22

2

1
– – 0.

æ ö =ç ÷è ø
d y dy y

y dx xdx

14. Find the values of p and q for which
3

2

2

1– sin
, if

23 cos

( ) , if / 2

(1 – sin )
, if / 2

( – 2 )

x
x

x

f x p x

q x
x

x

ì p
<ï

ï
ï= = pí
ï
ï > p
ï pî

is continuous at x = p/2.
15. Show that the equation of normal at any point t on the

curve x = 3 cos t – cos3t and y = 3 sin t – sin3t is

4 (y cos3t – x sin3t) = 3 sin 4t.

16. Find 
2

(3sin – 2)cos

5 – cos – 4sin

q q
q

q q
ò d

OR

Evaluate 2

0

sin
4

xe x dx
p pæ ö× +ç ÷

è øò

17. Find 
3 3

.
–

ò
x

dx
a x

18. Evaluate 
2

3

–1

.x x dx-ò

19. Find the particular solution of the differential equation

(1 – y2) (1 + log x) dx + 2xy dy = 0, given that y = 0

when x = 1.

SECTION - C

20. Find the coordinate of the point P where the line through
A(3, – 4, – 5) and B(2, – 3, 1) crosses the plane passing
through three points L(2, 2, 1), M(3, 0, 1) and N(4, – 1, 0).
Also, find the ratio in which P divides the line segment AB.

21. An urn contains 3 white and 6 red balls. Four balls are
drawn one by one with replacement from the urn. Find the
probability distribution of the number of red balls drawn.
Also find mean and variance of the distribution.

22. A manufacturer produces two products A and B. Both the
products are processed on two different machines. The
available capacity of first machine is 12 hours and that of
second machine is 9 hours per day. Each unit of product A
requires 3 hours on both machines and each unit of product
B requires 2 hours on first machine and 1 hour on second
machine. Each unit of product A is sold at ̀ 7 profit and B
at a profit of `4. Find the production level per day for
maximum profit graphically.

23. Let f : N ® N be a function defined as f (x) =  9x2  +  6x  –  5. Show
that f : N ® S, where S is the range of f, is invertible. Find
the inverse of f and hence find  f –1(43) and  f –1(163).

24. Prove that 

2 2 2

2 2 2

2 2 2

– – –

– – –

– – –

yz x zx y xy z

zx y xy z yz x

xy z yz x zx y

is divisible by

(x + y + z) and hence find the quotient.

OR

Using elementary transformations, find the inverse of the

matrix 

8 4 3

2 1 1

1 2 2

A

æ ö
ç ÷=
ç ÷
è ø

and use it to solve the following

system of linear equations :

8x + 4y + 3z = 19

2x + y + z = 5

x + 2y + 2z = 7

25. Show that the altitude of the right circular cone of maximum

volume that can be inscribed in a sphere of radius r is 
4

3

r
.

Also find maximum volume in terms of volume of the sphere.

OR

Find the intervals in which f (x) = sin 3x – cos 3x,
0 < x < p, is strictly increasing or strictly decreasing.

26. Using integration find the area of the region

{ }2 2 2( , ) : 2 , , , 0x y x y ax y ax x y+ £ ³ ³ .
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SECTION - A

1. Write the value of ( )a b a .× ´
r r r

2. If $ $ $ $2 , 2a i j k b i j k= + - = + +
r r$ $  and µ µ5 4 3= - +

r $c i j k ,

then find the value of ( ) .+ ×
r r r
a b c

3. Write the direction ratios of the following line:

4 2
–3,

3 1

y z
x

- -
= =

4. If 
2 3

,
5 2

A
é ù

= ê ú-ë û
 then write AA–1.

5. Find the differential equation representing the curve
y = cx + c2.

6. Write the integrating factor of the following differential
equation:

(1 + y2)dx – (tan–1 y – x) dy =  0

SECTION - B

7. Using the properties of determinants, prove the following:

( ) ( )
( ) ( )( ) ( )( )

1 1

2 1 1

3 1 1 2 x 1 1

+
- +

- - - + -

x x

x x x x x

x x x x x x x

( )2 26 1= -x x

8. If x = a sin 2t (1 + cot 2t) and y = bcos 2t (1 – cos 2t).

show that tan .
dy

t
dx

b
=

a

9. Find: 
1

1
1

cos
d z z

dz z z

-
-

-

æ ö-
ç ÷

+è ø

10. Find the derivative of the following function

f(x) = 
1 1

cos sin
2

xz
x- é ù+

+ê ú
ë û

  w.r.t. x, at x = 1

11. Evaluate:

2 sin

sin cos
0

2

2 2

x

x x
dx

p

+
ò

OR

Evaluate : ( )

3

2

0

| cos |x x dx× pò
12. To  raise  money  for  an  orphanage,  students  of  three

schools A, B and C organised an exhibition in their
locality, where they sold paper bags, scrap-books and
pastel sheets made by them using recycled paper, at the
rate of ` 20, ` 15 and ` 5 per unit respectively. School
A sold 25 paper bags, 12 scrap-books and 34 pastel
sheets. School B sold 22 paper bags, 15 scrap-books and
28 pastel sheets while school C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrix, find the
total amount raised by each school.
By such exhibition, which values are generated in the
students?
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13. Prove that:

1 1 cos
2 tan tan cos

2 cos

a b x a x b

a b a b x
- -æ ö- +æ ö= ç ÷ç ÷ è ø+ +è ø

OR
Solve the following for x :

1 12 2
tan tan ,| | 1.

3 3 4

x x
x

x x
- -- + pæ ö æ ö+ = <ç ÷ ç ÷- +è ø è ø

14. If 

2 0 1

2 1 3 ,

1 1 0

æ ö
ç ÷= ç ÷
ç ÷-è ø

A  find AA2 – 5A + 16I.

15. Show that four points A, B, C and D whose position

vectors are µ µ µ µ µ µ4 5 , ,3 9 4+ + - - + +$ $i j k j k i j k  and

µ µ( )4 - + +$i j k  respectively are coplanar..

16. Show that the following two lines are coplanar:

- + - - -
= =

- +
x a d y a z a d

a d a a d
and

- + - - -
= =

b - t b b + t
x b c y b z b c

OR
Find the acute angle between the plane 5x – 4y + 7z – 13 = 0
and the y-axis.

17. A and B throw a die alternatively till one of them gets a
number greater than four and wins the game. If A starts
the game, what is the probability of B winning?

OR
A die is thrown three times. Events A and B are defined
as below:
A:  5  on  the  first  and  6  on  the  second  throw.
B: 3 or 4 on the third throw.
Find the probability of B, given that A has already
occurred.

18. Evaluate: ( )cot tanx x dx+ò

19. Find: 
3

3

1x
dx

x x

-

+
ò

SECTION - C

20. Using integration, find the area of the region bounded by
the lines y = 2 + x, y = 2 – x, x = 2.

21. Find the differential equation for all the straight lines,
which are at a unit distance from the origin.

OR

Show that the differential equation : 2 22 3
dy

xy x y
dx

= +

is homogeneous and solve it.
22. Find the direction ratios of the normal to the plane, which

passes through the points (1,0,0) and (0,1,0) and makes

angle 
4

p
with the plane x + y = 3. Also find the equation

of the plane.
23. If the function f : R ® R be defined by f (x) = 2x – 3 and

g : R ®  R  by  g(x) = x3 +  5,  then  find  the  value  of
(fog)–1(x).

OR
Let A = Q × Q, where Q is the set of all rational numbers,
and x be a binary opertation defined on A by
(a, b)* (c,d) = (ac, b + ad), for all (a, b) (c,d)Î A.
Find
(i) the identity element in A
(ii) the invertible element of A.

24. If the function f(x) = 2x3 – 9mx2 + 12m2x+ 1. where m > 0
attains its maximum and minimum at p and q respectively

such that p2 = q, then find the value of m.

25. The postmaster of a local post office wishes to hire extra
helpers during the Deepawali season because of large
increase in the volume of mail handling and delivery.

Because of the limited office space and the budgetary
conditions, the number of temporary helpers must not
exceed 10. According to past experience, a man can

handle 300 letters and 80 packages per day, on the
average,  and  a  woman  can  handle  400  letters  and  50
packets per day. The postmaster believes that the daily

volume of extra mail and packages will be no less than
3400 and 680 respectively. A man receives ̀  225 a day and
a woman receives ` 200 a day. How many men and women

helpers should be hired to keep the pay-roll at a minimum?
Formulate an LPP and solve it graphically.

26. 40% students of a college reside in hostel and the
remaining reside outside. At the end of the year, 50% of

the hostelers got A grade while from outside students,
only 30% got A grade in the examination. At the end of
the  year,  a  student  of  the  college  was  chosen at  random

and was found to have gotten A grade. What is the
probability that the selected student was a hosteler?
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SECTION - A

1. If R = {(x, y) : x + 2y = 8} is a relation on N, write the
range of R.

2. If 1 1tan tan ,
4

x y- - p
+ =  xy < 1, then write the value of

x + y + xy.
3. If A is a square matrix such that A2 = A, then write the value

of  7A – (I + A)3, where I is an identity matrix.

4. If 1 4

2 0 5

x y z

x y w

- -é ù é ù
=ê ú ê ú-ë û ë û

, find the value of x + y.

5. If 
3 7 8 7

2 4 6 4

x
=

-
, find the value of x.

6. If 
0

( ) sin ,
x

f x t t dt= ò  then write the value of f ¢(x)

7. Evaluate:
4

2
2 1

x
dx

x +
ò

8. Find the value of ‘p’ for which the vectors ˆˆ ˆ3 2 9i j k+ +

and ˆˆ ˆ2 3i pj k- +  are parallel.

9. Find .( )a b c´
r r r

, if ˆˆ ˆ2 3a i j k= + +
r

, ˆˆ ˆ2b i j k= - + +
r

 and

ˆˆ ˆ3 2c i j k= + +
r

.

10. If the cartesian equations of a line are

3 4 2 6

5 7 4

x y z- + -
= = , write the vector equation for the

line.

SECTION - B

11. If the function :f R R® be given by f (x) = x2 + 2 and

:g R R®  be given by ( ) ,
1

x
g x

x
=

-
 1x ¹ , find fog

and gof and hence find fog (2) and gof (–3).
12. Prove that

1 1 1
tan

1 1

x x

x x
- é ù+ - -

ê ú
+ + -ë û

 
11 1

cos , 1
4 2 2

x x-p -
= - £ £

OR

If 1 12 2
tan tan

4 4 4

x x

x x
- -- + pæ ö æ ö+ =ç ÷ ç ÷è ø è ø- +

, find  the value of x.

13. Using properties of determinants, prove that

35 4 4 2

10 8 8 3

x y x x

x y x x x

x y x x

+
+ =
+

14. Find the value of 
dy

dx
 at ,

4

p
q =  if x = aeq (sin q – cos q)

and y = aeq (sin q + cos q)

15. If y = Peax + Qebx , show that 
2

2
( ) 0

d y dy
a b aby

dxdx
- + + = .

16. Find the value(s) of x for which y = [x (x – 2)]2 is an increasing
function.

OR
Find the equations of the tangent and normal to the curve

2 2

2 2
1

x y

a b
- =  at the point ( 2 , )a b .

2014All India
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17. Evaluate: 2
0

4 sin

1 cos

x x
dx

x

p

+ò

OR

Evaluate: 
2

2

5 6

x
dx

x x

+

+ +
ò

18. Find the particular solution of the differential equation

1 ,
dy

x y xy
dx

= + + +  given that y = 0 when x = 1.

19. Solve the differential equation

(1 + x2) 1tan
dy

y e x
dx

-+ =

20. Show that the four points A, B, C and D with position

vectors ˆˆ ˆ4 5 ,i j k+ + ˆˆ ,j k- -  ˆˆ ˆ3 9 4i j k+ +  and

ˆˆ ˆ4( )i j k- + +  respectively are coplanar..

OR

The scalar product of the vector ˆˆ ˆa i j k= + +
r

 with a unit

vector along the sum of vectors ˆˆ ˆ2 4 5b i j k= + -
r

 and

ˆˆ ˆ2 3c i j k= l + +
r

 is equal to one. Find the value of l and

hence find the unit vector along b c+
r r

 .

21. A line passes through (2, –1, 3) and is perpendicular to the
lines

ˆ ˆˆ ˆ ˆ ˆ( ) (2 2 )r i j k i j k= + - + l - +
r

 and

 ˆ ˆˆ ˆ ˆ ˆ(2 3 ) ( 2 2 )r i j k i j k= - - + m + +
r

.

Obtain its equation in vector and cartesian form.
22. An experiment succeeds thrice as often as it fails. Find the

probability that in the next five trials, there will be at least 3
successes.

SECTION - C

23. Two schools A and B want to award their selected students
on the values of sincerity, truthfulness and helpfulness.
The school A wants to award ` x each, ` y each and ` z
each for the three respective values to 3, 2 and 1 students
respectively with a total award money of  ̀  1,600. School B
wants to spend ` 2,300 to award its 4, 1 and 3 students on
the respective values (by giving the same award money to
the three values as before). If the total amount of award for
one prize on each value is ` 900, using matrices, find the
award money for each value. Apart from these three values,
suggest one more value which should be considered for
award.

24. Show that the altitude of the right circular cone of maximum

volume that can be inscribed in a sphere of radius r is 
4

3

r
.

Also show that the maximum volume of  the cone is 
8

27
 of

the volume of the sphere.

25. Evaluate:
4 4

1

cos sin
dx

x x+
ò

26. Using integration, find the area of the region bounded by
the triangle whose vertices are (–1, 2),  (1, 5) and (3, 4).

27. Find the equation of the plane through the line of
intersection of the planes x + y + z = 1 and 2x + 3y + 4z = 5
which is perpendicular to the plane x – y + z = 0. Also find
the distance of the plane obtained above, from the origin.

OR
Find the distance of the point (2, 12, 5) from the point of

intersection of the line ˆ ˆˆ ˆ ˆ ˆ2 4 2 (3 4 2 )r i j k i j k= - + + l + +
r

and the plane ˆˆ ˆ.( 2 ) 0r i j k- + =
r

28. A manufacturing company makes two types of teaching
aids A and B of Mathematics for class XII. Each type of A
requires 9 labour hours for fabricating and 1 labour hour
for finishing. Each type of B requires 12 labour hours for
fabricating and 3 labour hours for finishing. For fabricating
and finishing, the maximum labour hours available per week
are 180 and 30 respectively. The company makes a profit of
` 80 on each piece of type A and ` 120 on each piece of
type B. How many pieces of type A and type B should be
manufactured per week to get a maximum profit? Make it as
an LPP and solve graphically. What is the maximum profit
per week?

29. There are three coins. One is a two-headed coin (having
head on both faces), another is a biased coin that comes up
heads 75% of the times and third is also a biased coin that
comes up tails 40% of the times. One of the three coins is
chosen at random and tossed, and it shows heads. What is
the probability that it was the two-headed coin?

OR
Two numbers are selected at random (without replacement)
from the first six positive integers. Let X denote the larger
of the two numbers obtained. Find the probability
distribution of the random variable X, and hence find the
mean of the distribution.http
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SECTION - A

1. Write the principal value of ( ) ( )1 1tan 3 cot 3- -- -

2. Write the value of  1 1 3
tan 2sin 2cos

2
- -é ùæ ö

ê úç ÷ç ÷ê úè øë û

3. For what value of x, is the matrix 

0 1 2

A 1 0 3

x 3 0

-é ù
ê ú= -ê ú
ê ú-ë û

 a

skew-symmetric matrix?

4. If matrix  
1 1

A
1 1

-é ù
= ê ú-ë û

and A2 = kA, then write the value

of k.
5. Write the differential equation representing the family of

curves y = mx, where m is an arbitrary constant.
6. If Aij is the cofactor of the element aij of the determinant

2 3 5

6 0 4

1 5 7

-

-
, then write the value of a32.A32.

7. P and Q are two points with position vectors 3a 2b-
r r

 and

a b+
r r

 respectively. Write the position vector of a point R

which divides the line segment PQ in the ratio 2 : 1 externally.

8. Find x
r

, if for a unit vector ( ) ( )a, x a . x a 15- + =
r r r r r

9. Find the length of the perpendicular drawn from the origin to
the plane 2x – 3y + 6z + 21 = 0

10. The money to be spent for the welfare of the employees of a
firm is proportional to the rate of change of its total revenue
(marginal revenue). If the total revenue (in rupees) received
from the sale of x units of a product is given by R(x) = 3x2 +
36x + 5, find the marginal revenue, when x = 5, and write
which value does the question indicate.

SECTION - B

11. Consider f : R+ ® [ )4,¥ given by f(x) = x2 + 4. Show that f is

invertible with the inverse f–1 of f given by f–1(y) = y 4- ,
where R+ is the set of all non-negative real numbers.

12. Show that 11 3 4 7
tan sin

2 4 3
- -æ ö =ç ÷

è ø
OR

Solve the following equation: 1 1 3
cos(tan x) sin cot

4
- -æ ö= ç ÷è ø

13. Using properties of determinants, prove the following:

x x y x 2y

x 2y x x y

x y x 2y x

+ +
+ +
+ +

 = 9y2 (x + y)

14. If yx = ey – x, prove that 
( )21 log ydy

dx log y

+
=

15. Differentiate the following with respect to x:

( )

x 1 x
1

x

2 .3
sin

1 36

+
-
æ ö
ç ÷ç ÷+è ø

2013All India
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16. Find the value of k, for which

( )
1 kx 1 kx

, if 1 x 0
xf x

2x 1
, if 0 x 1

x 1

ì + - -
- £ <ïï= í

+ï £ <ïî -

 is continuous at x = 0
OR

If x = a cos3q and y = a sin3q, then find the value of 
2

2

d y

dx
at

6

p
q = .

17. Evaluate :  
cos 2x cos 2

dx
cos x cos

- a
- aò

OR

Evaluate: 
2

x 2
dx

x 2x 3

+

+ +
ò

18. Evaluate : 
5

dx

x(x 3)+ò

19. Evaluate: 
2

sin x
0

1
dx

1 e

p

+ò

20. If ˆ ˆ ˆa i j 7k= - +
r

 and ˆ ˆ ˆb 5i j k= - +l
r

, then find the value of l,

so that a b+
r r

 and a b-
r r

 are perpendicular vectors.

21. Show that the lines ( )ˆ ˆ ˆ ˆ ˆr 3i 2 j 4k i 2j 2k= + - + l + +
r

;

( )ˆ ˆ ˆ ˆr 5i 2j 3i 2 j 6k= - + m + +
r

 are intersecting. Hence, find

their point of intersection
OR

Find the vector equation of the plane through the points
(2, 1, – 1) and (– 1, 3, 4) and perpendicular to the plane
x – 2y + 4z = 10.

22. The probabilities of two students A and B coming to the

school in time are 
3

7
 and 

5

7
 respectively. Assuming that the

events, ‘A coming in time’ and ‘B coming in time’ are
independent, find the probability of only one of them coming
to the school in time. Write at least one advantage of coming
to school in time.

SECTION - C

23. Find the area of greatest rectangle that can be inscribed in an

ellipse 
2 2

2 2

x y
1

a b
+ = .

OR
Find the equation of tangent to the curve 3x2 – y2 = 8, which

pass through the point 
4

,0
3

æ ö
ç ÷
è ø

.

24. Find the area of the region bounded by the parabola y = x2

and y = |x|.
25. Find the particular solution of the differential equation

(tan–1 y – x) dy = (1 + y2)dx, given that when x = 0, y = 0.
26. Find the equation of the plane passing through the line of

intersection of the planes ( )ˆ ˆr. i 3j 6 0+ - =
r

 and

( )ˆ ˆ ˆr. 3i j 4k 0- - =
r

, whose perpendicular distance from origin

is unity.
OR

Find the vector equation of the line passing through the

point (1, 2, 3) and parallel to the plane ( )ˆ ˆ ˆr. i j 2k 5- + =
r

and

( )ˆ ˆ ˆr. 3i j k 6+ + =
r

27. In a hockey match, both teams A and B scored same number
of goals up to the end of the game, so to decide the winner,
the referee asked both the captains to throw a die alternatively
and decided that the team, whose captain gets a six first, will
be declared the winner. If the captain of team A was asked to
start, find their respective probabilities of winning the match
and state whether the decision of the referee was fair or not.

28. A manufacturer considers that men and women workers are
equally efficient and so he pays them at the same rate. He has
30 and 17 units of workers (male and female) and capital
respectively, which he uses to produce two types of goods
A and B. To produce one unit of A, 2 workers and 3 units of
capital are required while 3 workers and 1 unit of capital is
required to produce one unit of B. If A and B are prices at
` 100 and ` 120 per unit respectively, how should he use his
resources to maximise the total revenue? Form the above as
a LPP and solve graphically.
Do you agree with this view of the manufacturer that men
and women workers are equally efficient and so should be
paid at the same rate?

29. The management committee of a residential colony decided
to award some of its members (say x) for honesty, some (say
y) for helping others and some others (say z) for supervising
the workers to keep the colony neat and clean. The sum of all
the  awardees  is  12.  Three  times  the  sum of  awardees  for
cooperation and supervision added to two times the number
of awardees for honesty is 33. If the sum of the number of
awardees for honesty and supervision is twice the number of
awardees for helping others, using matrix method, find the
number of awardees of each category. Apart from these
values, namely, honesty, cooperation and supervision,
suggest one more value which the management of the colony
must include for awards.
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SECTION - A
Question Nos. 1 to 6 carry 2 marks each.

1. Find : 2 6 13- +ò
dx

x x

2. Find the general solution of the differential equation :
edy/dx = x2.

3. Write the projection of the vector ( )+
r r
b c  on the vector

r
a , where ˆ ˆˆ ˆ ˆ ˆ2 2 , 2 2= - + = + -

rr
a i j k b i j k  and

ˆˆ ˆ2 4 .= - +
r
c i j k

4. If the distance of the point (1, 1, 1) from the plane

x – y + z + l = 0 is 
5

,
3

 find the value (s) of l.

5. Two cards are drawn successively with replacement from
a well shuffled pack of 52 cards. Find the probability
distribution of the number of spade cards.

6. A pair of dice is thrown and the sum of the numbers
appearing on the dice is observed to be 7. Find the
probability that the number 5 has appeared on atleast
one die.

OR

The probability that A hits the target is 
1

3
 and the

probability that B hits it, is 
2

.
5

 If both try to hit the target

independently, find the probability that the target is hit.

SECTION - B
Question Nos. 7 to 10 carry 3 marks each.

7. Evaluate : 

2

sin
0 1

p

+ò x

dx

e

8. Find the particular solution of the differential equation

2 ,- = × xdy
x y x e

dx
 given y(1) = 0.

OR

Find the general solution of the differential equation

(log log 1).= - +
dy

x y y x
dx

9. The two adjacent sides of a parallelogram are represented

by vectors ˆˆ ˆ2 4 5- +i j k  and ˆˆ ˆ2 3 .- -i j k  Find the unit

vector parallel to one of its diagonals. Also, find the area
of the parallelogram.

OR

If ˆˆ ˆ2 2 3 ,= + +
r
a i j k  ˆˆ ˆ2= - + +

r

b i j k  and ˆ ˆ3= +
r
c i j  are

such that the vector ( )+l
rr

a b is perpendicular to vector

,
r
c  then find the value of l.

10. Show that the lines :

1 3 4 2 2
and 1

2 4 1 3 4

- - - -
= = = = -

- -
x y z x y

z  are coplanar..

Time Allowed : 2 Hours Maximum Marks : 40

General Instructions:

(i) This question paper contains three Sections – Section A, B and C.
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(iv) Section-B has 4 short answer type-II questions of 3 marks each.
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SECTION - C

Question Nos. 11 to 14 carry 4 marks each.

11. Find the area of the region bounded by curve 4x2 = y and
the line y = 8x + 12, using integration.

12. Find : 
2

2 2( 1)(3 4)+ +ò
x

dx
x x

OR

Evaluate : 
1

2

2

5 4
-

- -ò x x dx

13. Find the distance of the point (1, –2, 9) from the point of

intersection of the line ˆ ˆ ˆ ˆˆ ˆ4 2 7 (3i 4 j 2k)= + + + l + +
r
r i j k

and the plane ˆ ˆˆ(i ) 10.× - + =
r
r j k

Case Study Problem:

14. A shopkeeper sells three types of flower seeds A1, A2,
A3. They are sold in the form of a mixture, where the
proportions of these seeds are 4 : 4 : 2, respectively. The
germination rates of the three types of seeds are 45% ,
60% and 35% respectively.

Based on the above information:

(a) Calculate the probability that a randomly chosen seed
will germinate;

(b) Calculate the probability that the seed is of type A2, given
that a randomly chosed seed germinates.
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SECTION - A
In this section, attempt any 16 questions out of questions
1–20. Each question is of one mark.

1. Differential of log [log(log x5)] w.r.t. x is

(a) ( ) ( )5 5

5

log log logx x x
(b)

( )5

5

log logx x

(c)
( ) ( )

4

5 5

5

log log log

x

x x
(d)

( )
4

5 5

5

log log log

x

x x

2. The number of all possible matrices of order 2 ´ 3 with
each entry 1 or 2 is
(a) 16 (b) 6 (c) 64 (d) 24

3. A function f : R ® R is defined as f(x) = x3 + 1. Then the
function has
(a) on minimum value
(b) no maximum value
(c) both maximum and minimum values
(d) neither maximum value nor minimum value

4. If sin y = x cos (a + y), then 
dx

dy
 is

(a) ( )2
cos

cos +

a

a y (b) ( )2
cos

cos

-

+

a

a y

(c) 2
cos

sin

a

y
(d) 2

cos

sin

- a

y

5. The points on the curve 
2 2

1
9 25

+ =
x y

, where tangent is

parallel to x-axis are
(a) (±5, 0) (b) (0, ±5) (c) (0, ±3) (d) (±3, 0)

6. Three points P(2x, x + 3), Q(0, x) and R(x + 3, x + 6) are
collinear, then x is equal to
(a) 0 (b) 2 (c) 3 (d) 1

7. The principal value of cos–1 
11 1

sin
2 2

- æ öæ ö + -ç ÷ ç ÷è ø è ø
 is

(a)
12

p
(b) p (c)

3

p
(d)

6

p

8. If (x2 + y2)2 = xy, then 
dy

dx
 is

(a)
( )

( )
2 2

2 2

4

4

+ +

+ -

y x x y

y x y x (b)
( )

( )
2 2

2 2

4

4

- +

+ +

y x x y

x x y

(c)
( )

( )
2 2

2 2

4

4

- +

+ -

y x x y

y x y x (d)
( )

( )
2 2

2 2

4

4

+ -

- +

y x y x

y x x y

9. If a matrix A is both symmetric and skew symmetric, then
A is necessarily a
(a) Diagonal matrix (b) Zero square matrix
(c) Square matrix (d) Identity matrix

Time Allowed : 90 Minutes Maximum Marks : 40

General Instructions:

(i) This question paper comprises 50 questions out of which 40 questions are to be attempted as per instructions. All
questions carry equal marks.

(ii) The question paper consists of three Sections – Section A, B and C.

(iii) Section A contains 20 questions Attempt any 16 questions from Q. No. 1 to 20.

(iv) Section B also contains 20 questions. Attempt any 16 questions from Q. No. 21 to 40.

(v) Section C contains 10 questions including one Case Study. Attempt any 8 from Q. No. 41 to 50.

(vi) There is only one correct option for every Multiple Choice Question (MCQ). Marks will not be awarded for answering
more than one option.

(vii) There is no negative marking.

CBSE Board Solved Paper Term-I
All India
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10. Let set X = {1, 2, 3} and a relation R is defined in X as : R
= {(1, 3), (2, 2), (3, 2)}, then minimum ordered pairs which
should be added in relation R to make it reflexive and
symmetric are
(a) {(1,1), (2, 3), (1, 2)}
(b) {(3, 3), (3, 1), (1, 2)}
(c) {(1, 1), (3, 3), (3, 1), (2, 3)}
(d) {(1, 1), (3, 3), (3, 1), (1, 2)}

11. A linear programming problem is as follows:
Minimise Z = 2x + y
Subject to the constraints x ³ 3, x £ 9, y ³ 0

x – y ³ 0, x + y £ 14
The feasible region has
(a) 5 corner points including (0, 0) and (9, 5)
(b) 5 corner points including (7, 7) and (3, 3)
(c) 5 corner points including (14, 0) and (9, 0)
(d) 5 corner points including (3, 6) and (9, 5)

12. The function ( )
3 5

, if  0

, if  0

x xe e
xf x x

k x

-ì -ï ¹= í
ï =î

is continuous at x = 0 for the value of k, is
(a) 3 (b) 5 (c) 2 (d) 8

13. If Cij denotes the cofactor of element pij of the matrix

1 1 2

0 2 3

3 2 4

P

-é ù
ê ú= -ê ú
ê úë û

, then the value of C31.C23 is

(a) 5 (b) 24 (c) – 24 (d) – 5

14. The function y = x2e–x is decreasing in the interval
(a) (0, 2) (b) (2, ¥)
(c) (– ¥, 0) (d) (– ¥, 0) È (2, ¥)

15. If R = {(x, y): x, y Î Z, x2 + y2 £ 4} is a relation in set Z, then
domain of R is
(a) {0, 1, 2} (b) {–2, –1, 0, 1, 2}
(c) {0, –1, –2} (d) {–1, 0, 1}

16. The system of linear equations
5x + ky = 5, 3x + 3y = 5
will be consistant
(a) k ¹ – 3 (b) k = – 5
(c) k = 5 (d) k ¹ 5

17. The equation of the tangent to the curve y(1 + x2)
= 2 – x, where it crosses the x-axis is
(a) x – 5y = 2 (b) 5x – y = 2
(c) x + 5y = 2 (d) 5x + y = 2

18. If 
3 6 12 2

2 3 8 4

c a d

a d b

+ -é ù é ù
=ê ú ê ú+ - - -ë û ë û

 are equal, then value of

ab – cd is
(a) 4 (b) 16
(c) – 4 (d) – 16

19. The principal value of 1 9
tan tan

8
- pæ ö

ç ÷
è ø

 is

(a)
8

p
(b)

3

8

p
(c)

8

p
- (d)

3

8

p
-

20. For two matrices 

3 4

1 2

0 1

P

é ù
ê ú= -ê ú
ê úë û

 and 
1 2 1

1 2 3
TQ

-é ù
= ê ú

ë û

P – Q is

(a)

2 3

3 0

0 3

é ù
ê ú-ê ú
ê ú-ë û

(b)

4 3

3 0

1 2

é ù
ê ú-ê ú
ê ú- -ë û

(c)

4 3

0 3

1 2

é ù
ê ú-ê ú
ê ú- -ë û

(d)

2 3

0 3

0 3

é ù
ê ú-ê ú
ê ú-ë û

SECTION - B
In this section, attempt any 16 questions out of questions
21–40. Each question is of one mark.

21. The function f(x) = 2x3 – 15x2 + 36x + 6 is increasing in the
interval
(a) (– ¥, 2) È (3, ¥) (b) (– ¥, 2)
(c) (– ¥, 2]È [3, ¥) (d) [3, ¥)

22. If x = 2 cosq – cos 2q and y = 2 sinq – sin2q, then 
dy

dx
 is

(a)
cos cos2

sin sin 2

q + q
q - q

(b)
cos cos2

sin 2 sin

q - q
q - q

(c)
cos cos2

sin sin 2

q - q
q - q

(d)
cos2 cos

sin 2 sin

q - q
q + q

23. What is the domain of the function cos–1 (2x – 3)?
(a) [–1, 1] (b) (1, 2) (c) (–1, 1) (d) [1, 2]

24. A matrix A = [aij]3 ́  3 is defined by

2 3 ,

5 ,

3 2 ,
ij

i j i j

a i j

i j i j

+ <ì
ï= =í
ï - >î

The number of elements in A which are more than 5, is
(a) 3 (b) 4 (c) 5 (d) 6

25. If a function f defined by

( )

cos
,if 

2 2

3 ,if 
2

k x
x

xf x

x

pì ¹ïï p -= í pï =
ïî

is continuous at 
2

x
p

= , then the value of k, is

(a) 2 (b) 3 (c) 6 (d) –6
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26. For the matrix 2
0 1 1

1 0 1 , ( )

1 1 0

X X X

é ù
ê ú= -ê ú
ê úë û

 is

(a) 2I (b) 3I (c) I (d) 5I
27. Let X = {x2 : x Î N} and the function f : N ® X is defined

by f(x) = x2, x Î N. Then this function is
(a) injective only (b) not bijective
(c) surjective only (d) bijective

28. The corner points of the feasible region for a linear
programming problem are P(0, 5), Q(1, 5), R(4, 2) and
S(12, 0). The minimum value of the objective function
Z = 2x + 5y is at the point
(a) P (b) Q
(c) R (d) S

29. The equation of the normal to the curve ay2 = x3 at the
point (am2, am3) is
(a) 2y – 3mx + am3 = 0
(b) 2x + 3my – 3am4 – am2 = 0
(c) 2x + 3my + 3am4 – 2am2 = 0
(d) 2x + 3my – 3am4 – 2am2 = 0

30. If A is a square matrix of order 3 and | A | = – 5, then
| adj A | is
(a) 125 (b) –25 (c) 25 (d) ± 25

31. The simplest form of 1 1 1
tan

1 1
- é ù+ - -
ê ú

+ + -ê úë û

x x

x x
 is

(a)
4 2

xp - (b)
4 2

xp +

(c) 11
cos

4 2
-p - x (d) 11

cos
4 2

-p + x

32. If for the matrix A = 
2

2

a -é ù
ê ú- aë û

, | AA3 | = 125, then the value

of a is
(a) ± 3 (b) – 3 (c) ± 1 (d) 1

33. If y = sin (m sin–1 x), then which one of the following
equations is true?

(a) (1 – x2)
2

2
2
+ +

d y dy
x m y

dxdx
 = 0

(b)
2

2 2
2

(1 )- - +
d y dy

x x m y
dxdx

 = 0

(c)
2

2 2
2

(1 )
d y dy

x x m y
dxdx

+ - -  = 0

(d)
2

2 2
2

(1 )
d y dy

x x m x
dxdx

+ + -  = 0

34. The principal value of 1 1[tan 3 cot ( 3)]- -- -  is

(a) p (b)
2

p- (c) 0 (d) 2 3

35. The maximum value of 
1æ ö

ç ÷è ø

x

x
 is

(a) e1/e (b) e (c)
1/1æ ö

ç ÷è ø

e

e
(d) ee

36. Let matrix X = [xij] is given by X = 

1 1 2

3 4 5

2 1 3

-é ù
ê ú-ê ú
ê ú-ë û

. Then the

matrix Y = [ mij ], where mij = Minor of xij, is

(a)

7 5 3

19 1 11

11 1 7

- -é ù
ê ú-ê ú
ê ú-ë û

(b)

7 19 11

5 1 1

3 11 7

- -é ù
ê ú- -ê ú
ê úë û

(c)

7 19 11

3 11 7

5 1 1

-é ù
ê ú-ê ú
ê ú- - -ë û

(d)

7 19 11

1 1 1

3 11 7

-é ù
ê ú- -ê ú
ê ú- -ë û

37. A function f : R ® R defined by f (x) = 2 + x2 is
(a) not one-one
(b) one-one
(c) not onto
(d) neither one-one nor onto

38. A linear programming problem is as follow:
maximise / minimise objective function Z = 2x – y + 5
Subject to the constraints
3x + 4y £ 60
x + 3y £ 30
x ³ 0, y ³ 0
If the corner points of the feasible region are A(0, 10),
B(12, 6), C(20, 0) and O(0, 0), then which of the following
is true?
(a) Maximum value of Z is 40
(b) Minimum value of Z is – 5
(c) Difference of maximum and minimum values of Z is 35
(d) At two corner points, value of Z are equal

39. If x = –4 is a root of 

2 3

1 1

3 2

x

x

x

 = 0, then the sum of the

other two roots is
(a) 4 (b) – 3
(c) 2 (d) 5

40. The absolute maximum value of the function

f (x) = 4x – 21

2
x  in the interval 

9
2,

2
é ù-ê úë û

 is

(a) 8 (b) 9
(c) 6 (d) 10
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SECTION - C
Attempt any 8 questions out of the questions 41-50. Each
question is of one mark.
41. In a sphere of radius r, a right circular cone of height h,

having maximum curved surface area is inscribed. The
expression for the square of curved surface of cone is
(a) 2p2rh (2rh + h2) (b) p2hr (2rh + h2)
(c) 2p2r (2rh2 – h3) (d) 2p2r2 (2rh – h2)

42. The corner points of the feasible region determined by a
set of constraints (linear inequalities) are P(0, 5), Q(3, 5),
R(5, 0) and S(4, 1) and the objective function is
Z = ax + 2by where a, b > 0. The condition on a and b such
that the maximum Z occurs at Q and S is
(a) a – 5b = 0 (b) a – 3b = 0
(c) a – 2b = 0 (d) a – 8b = 0

43. If curves y2 = 4x and xy = c cut at right angles, then the
value of c is

(a) 4 2 (b) 8

(c) 2 2 (d) 4 2-

44. The inverse of the matrix X = 

2 0 0

0 3 0

0 0 4

é ù
ê ú
ê ú
ê úë û

 is

(a)

1/2 0 0

24 0 1/3 0

0 0 1/4

é ù
ê ú
ê ú
ê úë û

(b)

1 0 0
1

0 1 0
24

0 0 1

é ù
ê ú
ê ú
ê úë û

(c)

2 0 0
1

0 3 0
24

0 0 4

é ù
ê ú
ê ú
ê úë û

(d)

1/2 0 0

0 1/3 0

0 0 1/4

é ù
ê ú
ê ú
ê úë û

45. For an L.P.P. the objective function is Z = 4x + 3y and the
feasible region determined by a set of constraints (linear
inequations) is shown in the graph.

20

20

40

60

80

100

40 60 80 1000

(60, 0)

(30, 20)Q

(0, 80)

(40, 0)

(0, 4
0)

R

P

y

x

Which one of the following statements is true?
(a) Maximum value of Z is at R.
(b) Maximum value of Z is at Q.
(c) Value of Z at R is less than the value at P.
(d) Value of Z at Q is less than the value at R.

Case Study
In a residential society comprising of 100
houses, there were 60 children between
the ages of 10-15 years. They were
inspired by their teachers to star t
composting to ensure that biodegradable
waste is recycled. For this purpose,
instead of each child doing it for only his/
her  house,  children convinced the
Residents Welfare Association to do it as

 a society initiative. For this they identified
a square area in the local park. Local authorities charged
amount of ` 50 per square metre for space so that there is
no misuse of the space and Resident Welfare Association
takes it seriously. Association hired a labourer for digging
out 250 m3 and he charged ` 400 ×(depth)2. Association
will like to have minimum cost.
Based on this information, answer the any 4 of the
following questions.

46. Let side of square plot is x m and its depth is h metres,
then cost c for the pit is

(a) 250
400 h

h
+ (b) 212500

400 h
h

+

(c) 2250
h

h
+ (d) 2250

400 h
h

+

47. Value of h (in m) for which 
dc

dh
 = 0 is

(a) 1.5 (b) 2
(c) 2.5 (d) 3

48.
2

2
d c

dh
 is given by

(a) 3
25000

800
h

+ (b) 3
500

800
h

+

(c) 3
100

800
h

+ (d) 3
500

2
h

+

49. Value of x (in m) for minimum cost is

(a) 5 (b)
5

10
3

(c) 5 5 (d) 10
50. Total minimum cost of digging the pit (in ̀ ) is

(a) 4100 (b) 7500
(c) 7850 (d) 3220
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SECTION - A
Question Nos. 1 to 6 carry 2 marks each.

1. Find : 
2

log

(1 log )

x
dx

x+ò

OR

Find : 
4

sin 2

9 cos

x
dx

x-
ò

2. Write the sum of the order and the degree of the
following differential equation:

5æ ö =ç ÷è ø
d dy

dx dx

3. If â  and b̂  are unit vectors, then prove that

ˆˆ| | 2 cos
2

q+ =a b , where q is the angle between them.

4. Find the direction cosines of the following line:

3 2 1

1 2 4

- -= =
-

x y z

5. A bag contains 1 red and 3 white balls. Find the
probability distribution of the number of red balls if 2
balls are drawn at random from the bag one-by-one
without replacement.

6. Two cards are drawn at random from a pack of 52 cards

one-by-one without replacement. What is the probability
of getting first card red and second card jack?

SECTION - B

Question Nos. 7 to 10 carry 3 marks each.

7. Find : 
2

1

( 1)

+
+ò x

dx
x x

8. Find the general solution of the following differential
equation:

 sin
dy y

x y x
dx x

æ ö= - ç ÷
è ø

OR

Find the particular solution of the following differential

equation, given that y = 0 when x = 
4

p
:

2
cot

1 sin
+ =

+
dy

y x
dx x

9. If 0, . . ,¹ = ´ = ´
r rrr r r r r r r

a a b a c a b a c , then show that =
r r
b c .

Time Allowed : 2 Hours Maximum Marks : 40

General Instructions:

(i) This question paper contains three sections – A, B and C. Each part is compulsory.

(ii) Section-A has 6 short answer type (SA1) questions of 2 marks each.

(iii) Section-B has 4 short answer type (SA2) questions of 3 marks each.

(iv) Section-C has 4 long answer type questions (LA) of 4 marks each.

(v) There is an internal choice in some of the questions.

(vi) Question 14 is a case-based problem having 2 sub parts of 2 marks each.

CBSE Board Sample Paper Term-II
All India
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10. Find the shortest distance between the following lines:

ˆ ˆˆ ˆ ˆ ˆ( ) (2 )= + - + + +r
r i j k s i j k

ˆ ˆˆ ˆ ˆ ˆ( 2 ) (4 2 2 )= + + + + +r
r i j k t i j k

OR

Find the vector and the cartesian equations of the plane

containing the point ˆˆ ˆ2+ -i j k  and parallel to the lines

ˆ ˆˆ ˆ ˆ ˆ( 2 2 ) (2 3 2 )= + + + - +r
r i j k s i j k  and

ˆ ˆˆ ˆ ˆ ˆ(3 2 ) ( 3 )= + - + - +r
r i j k t i j k

SECTION - C
Question Nos. 11 to 14 carry 4 marks each.

11. Evaluate : 
2 3 2

1
| 3 2 |

-
- +ò x x x dx

12. Using integration, find the area of the region in the first
quadrant enclosed by the line x + y =  2,  the  parabola
y2 = x and the x-axis.

OR

Using integration, find the area of the region

2 2{( , ) : 0 3 , 4}£ £ + £x y y x x y

13. Find the foot of the perpendicular from the point
(1, 2, 0) upon the plane x – 3y + 2z = 9. Hence, find the
distance of the point (1, 2, 0) from the given plane.

Case-Based/Data-Based:

14.

An insurance company believes that people can be
divided into two classes: those who are accident prone
and those who are not. The company’s statistics show
that an accident-prone person will have an accident at
sometime within a fixed one-year period with probability
0.6, whereas this probability is 0.2 for a person who is not
accident prone. The company knows that 20 percent of
the population is accident prone.

Based on the above information, answer the following questions

(a) What is the probability that a new policyholder will have
an accident within a year of purchasing a policy?

(b) Suppose that a new policyholder has an accident within a
year of purchasing a policy. What is the probability that
he or she is accident prone?
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SECTION - A
In this section, attempt any 16 questions out of questions
1-20. Each question is of 1 mark weightage.

1. 1 1
sin sin

3 2
-ép ùæ ö- -ç ÷ê úè øë û

 is equal to

(a)
1

2
(b)

1

3
(c) –1 (d) 1

2. The value of k (k < 0) for which the function f defined as

1 cos
, 0

sin( )
1

, 0
2

-ì ¹ïï= í
ï =
ïî

kx
x

x xf x

x

 is continuous at x = 0 is:

(a) ±1 (b) –1 (c) ±
1

2
(d)

1

2
3. If A = [aij]  is  a  square  matrix  of  order  2  such that  aij

= 
1, when

0, when

¹ì
í =î

i j

i j
, then AA2 is:

(a)
1 0

1 0

é ù
ê ú
ë û

(b)
1 1

0 0

é ù
ê ú
ë û

(c)
1 1

1 0

é ù
ê ú
ë û

(d)
1 0

0 1

é ù
ê ú
ë û

4. Value of k, for which A = 
8

4 2

é ù
ê ú
ë û

k

k
 is a singular matrix is:

(a) 4 (b) – 4 (c) ±4 (d) 0
5. Find the intervals in which the function f given by

f (x) = x2 – 4x + 6 is strictly increasing:
(a) (– ¥, 2) È (2, ¥) (b) (2, ¥)
(c) (– ¥, 2) (d) (– ¥, 2] È (2, ¥)

Time Allowed : 90 Minutes Maximum Marks : 40

General Instructions:

(i) This question paper contains three sections – A, B and C. Each part is compulsory.

(ii) Section-A has 20 MCQs, attempt any 16 out of 20.

(iii) Section-B has 20 MCQs, attempt any 16 out of 20.

(iv) Section-C has 10 MCQs, attempt any 8 out of 10.

(v) All questions carry equal marks.

(vi) There is no negative marking.

CBSE Board Sample Paper Term-I
All India

6. Given that A is a square matrix of order 3 and | A | = – 4,
then | adj A | is equal to:

(a) – 4 (b) 4 (c) –16 (d) 16

7. A relation R in set A = {1,2,3} is defined as R = {(1, 1),
(1, 2), (2, 2), (3, 3)}. Which of the following ordered pair in
R shall be removed to make it an equivalence relation in A?

(a) (1, 1) (b) (1, 2) (c) (2, 2) (d) (3, 3)

8. If 
2 2 4 3

,
5 4 3 11 24

+ - -é ù é ù
=ê ú ê ú- +ë û ë û

a b a b

c d c d
 then  value  of

a + b – c + 2d is:

(a) 8 (b) 10 (c) 4 (d) –8

9. The point at which the normal to the curve y = x + 
1

x
, x > 0

is perpendicular to the line 3x – 4y – 7 = 0 is:

(a) (2, 5/2) (b) (±2, 5/2)

(c) (–1/2, 5/2) (d) (1/2, 5/2)

10. sin (tan–1x), where |x| < 1, is equal to:

(a)
21-

x

x
(b)

2

1

1- x

(c)
2

1

1+ x
(d)

21+

x

x

11. Let the relation R in the set A = {x Î Z : 0 £ x £ 12}, given
by R = {(a, b) : |a – b| is a multiple of 4}. Then [1], the
equivalence class containing 1, is:

(a) {1, 5, 9} (b) {0, 1, 2, 5}

(c) f (d) A
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12. If ex + ey = ex+ y , then 
dy

dx
 is:

(a) ey – x (b) ex + y (c) –ey – x (d) 2ex–y

13. Given that matrices A and B are of order 3×n and m×5
respectively, then the order of matrix C = 5A +3B is:

(a) 3 × 5 and m = n (b) 3 × 5

(c) 3 × 3 (d) 5 × 5

14. If y = 5 cos x – 3 sin x, then 
2

2
d y

dx
 is equal to:

(a) –y (b) y (c) 25 y (d) 9 y

15. For matrix A = 
2 5

11 7

é ù
ê ú-ë û

, (adj AA)' is equal to :

(a)
2 5

11 7

- -é ù
ê ú-ë û

(b)
7 5

11 2

é ù
ê ú
ë û

(c)
7 11

5 2

é ù
ê ú-ë û

(d)
7 5

11 2

-é ù
ê ú
ë û

16. The points on the curve 
2 2

1
9 16

+ =
x y

 at which the tangents

are parallel to y-axis are:
(a) (0, ±4) (b) (±4, 0) (c) (±3, 0) (d) (0, ±3)

17. Given that A = [aij] is a square matrix of order 3 × 3 and

|A| = –7, then the value of 3
1 2 2 ,i i ia A=å  where Aij denotes

the cofactor of element aij is:

(a) 7 (b) –7 (c) 0 (d) 49

18. If y log(cos ), then= x dy
e

dx
 is :

(a) cos e x–1 (b) e –x cos e x

(c) e x sin e x (d) –e x tan e x

19. Based on the given shaded region as the feasible region

in the graph, at which point(s) is the objective function
Z = 3x + 9y maximum?

C(15, 15)

Y

x
y

 = 

25 

15 

5 
O 5 20 35 50

(60, 0)(0, 10)

Y¢

D(0, 20)

(10, 0)

X¢

x y +  = 10
x y + 3 = 60

X
B(5, 5)

A

(a) Point B

(b) Point C

(c) Point D

(d) every point on the line segment CD

20. The least value of the function f (x) = 2cos x + x in the

closed interval 0,
2

pé ù
ê úë û

 is :

(a) 2 (b) 3
6

p
+

(c)
2

p
(d) The least value does not exist.

SECTION - B
In this section, attempt any 16 questions out of the questions
21-40. Each question is of 1 mark weightage.

21. The function f : R ® R defined as f (x)= x3 is:

(a) One-one but not onto

(b) Not one-one but onto

(c) Neither one-one nor onto

(d) One-one and onto

22. If x = a sec q, y = b tan q, then 
2

2
d y

dx
 at q 

6

p
=  is :

(a)
2

3 3- b

a
(b)

2 3- b

a
(c)

3 3- b

a
(d) 23 3

b

a

-

23. In the given graph, the feasible region for a LPP is
shaded. The objective function Z = 2x – 3y, will be
minimum at:

(4, 10)

(6, 8)

(6, 5)

(5, 0)(0, 0)

(0, 8)

Y

(a) (4, 10) (b) (6, 8)

(c) (0, 8) (d) (6, 5)

24. The derivative of 1 2sin (2 1 )- -x x  w.r.t sin–1 x, 
1

2
  < x < 1,

is

(a) 2 (b) 2
2

p
- (c)

2

p
(d) –2
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25. If 

1 1 0 2 2 4

A 2 3 4  and  B = 4 2 4 ,

0 1 2 2 1 5

- -é ù é ù
ê ú ê ú= - -ê ú ê ú
ê ú ê ú-ë û ë û

 then :

(a) A–1 = B (b) A–1 = 6B

(c) B–1 = B (d) B–1 = 
1

A
6

26. The real function f(x) = 2x3 – 3x2 – 36x + 7 is:

(a) Strictly increasing in (–¥, –2) and strictly decreasing
in ( –2, ¥)

(b) Strictly decreasing in ( –2,3)

(c) Strictly decreasing in (–¥, 3) and strictly increasing
in (3, ¥)

(d) Strictly decreasing in (–¥, –2) È (3, ¥)

27. Simplest form of 1 1 cos 1 cos
tan ,

1 cos 1 cos
- æ ö+ + -

ç ÷+ - -è ø
x x

x x

3

2

p
p < <x  is

(a)
4 2

p
-

x
(b)

3

2 2

p
-

x

(c)
2

-
x

(d)
2

p -
x

28. Given that A is a non-singular matrix of order 3 such
that A2 = 2A, then value of |2A| is:

(a) 4 (b) 8 (c) 64 (d) 16

29. The value of b for which the function f (x) = x + cos x + b
is strictly decreasing over R is:

(a) b < 1 (b) No value of b exists

(c) b £ 1 (d) b ³ 1

30. Let R be the relation in the set N given by R = {(a, b) : a
= b – 2, b > 6}, then

(a) (2, 4) Î R (b) (3, 8) Î R

(c) (6, 8) Î R (d) (8, 7) Î R

31. The point(s), at which the function f given by

, 0
( )

1, 0

ì <ï= í
ï- ³î

x
x

f x x
x

 is continuous, is/are :

(a) x Î R (b) x  = 0

(c) x Î R – {0} (d) x = –1 and 1

32. If 
0 2 0 3

A and  A ,
3 4 2 24

é ù é ù
= =ê ú ê ú-ë û ë û

a
k

b
 then the values of

k, a and b respectively are:

(a) – 6, –12, –18 (b) – 6, – 4, – 9

(c) – 6, 4, 9 (d) – 6, 12, 18

33. A linear programming problem is as follows:

Minimize Z = 30x + 50y subject to the constraints,

3x + 5y ³ 15

2x + 3y £ 18

x ³ 0, y ³ 0

In the feasible region, the minimum value of Z occurs at

(a) a unique point (b) no point

(c) infinitely many points (d) two points only

34. The area of a trapezium is defined by function f  and given

by f (x) 2(10 ) 100 ,= + -x x  then the area when it is

maximised is :

(a) 75 cm2 (b) 7 3  cm2

(c) 75 3 cm2 (d) 5 cm2

35. If A is square matrix such that A2 = A, then (I + A)3 – 7 A
is equal to

(a) A (b) I + A (c) I – A (d) I

36. If tan–1 x = y, then :

(a) –1 < y < 1 (b) y
2 2

-p p
£ £

(c) y
2 2

-p p
< < (d) y ,

2 2

-p pì üÎí ý
î þ

37. Let A = {1, 2, 3}, B = {4, 5, 6, 7} and let f  = {(1, 4),
(2, 5), (3, 6)} be a function from A to B. Based on the given

information, f  is best defined as:

(a) Surjective function (b) Injective function
(c) Bijective function (d) Function

38. For 
3 1

A
1 2

é ù
= ê ú-ë û

, then 14 AA–1 is given by :

(a)
2 1

14
1 3

-é ù
ê ú
ë û

(b)
4 2

2 6

-é ù
ê ú
ë û

(c)
2 1

2
1 3

-é ù
ê ú-ë û

(d)
3 1

2
1 2

- -é ù
ê ú-ë û

39. The point(s) on the curve y = x3 – 11x + 5 at which the
tangent is y = x – 11 is/are:

(a) (–2, 19) (b) (2, –9)

(c) (±2, 19) (d) (–2, 19) and (2, –9)

40. Given that A
a bé ù

= ê úg -aë û
 and AA2 = 3I, then

(a) 1 + a2 + bg = 0 (b) 1 – a2 – bg = 0

(c) 3 – a2 – bg = 0 (d) 3 + a2 + bg = 0
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SECTION - C
In this section, attempt any 8 questions. Each question is of 1
mark weightage. Questions 46-50 are based on a case-study.

41. For an objective function Z = ax + by, where a, b > 0; the
corner points of the feasible region determined by a set of
constraints (linear inequalities) are (0, 20), (10, 10), (30, 30)
and (0, 40). The condition on a and b such  that  the
maximum Z occurs at both the points (30, 30) and (0, 40)
is:

(a) b – 3a = 0 (b) a = 3b

(c) a + 2b = 0 (d) 2a – b = 0

42. For which value of m is the line y = mx + 1 a tangent to the
curve y2 = 4x ?

(a)
1

2
(b) 1 (c) 2 (d) 3

43. The maximum value of [ ]1 3 , 0 1(x 1) 1 £ £- + xx  is

(a) 0 (b)
1

2
(c) 1 (d) 3

1

3

44. In a linear programming problem, the constraints on the
decision variables x and y are x – 3y ³ 0, y ³ 0, 0 £ x £ 3.
The feasible region

(a) is not in the first quadrant

(b) is bounded in the first quadrant

(c) is unbounded in the first quadrant

(d) does not exist

45. Let

1 sin 1

A sin 1 sin

1 sin 1

aé ù
ê ú= - a aê ú
ê ú- - aë û

, where 0 £ a £ 2p, then

(a) |A| = 0 (b) |A| Î (2, ¥)

(c) |A| Î (2, 4) (d) |A| Î [2, 4]
Case Study

The fuel cost per hour for running a train is proportional to
the square of the speed it generates in km per hour. If the fuel
costs ` 48 per hour at speed 16 km per hour and the fixed
charges to run the train amount to ̀  1200 per hour.
Assume the speed of the train as u km/h.

Based on the given information, answer the following questions.
46. Given that the fuel cost per hour is k times the square of

the speed the train generates in km/h, the value of k is:

(a)
16

3
(b)

1

3
(c) 3 (d)

3

16

47. If the train has travelled a distance of 500 km, then the
total cost of running the train is given by function:

(a)
15 600000

16
u +

u
(b)

375 600000

4
u +

u

(c) 25 150000

16
u +

u
(d)

3 6000

16
u +

u

48. The most economical speed to run the train is:

(a) 18 km/h (b) 5 km/h (c) 80 km/h (d) 40 km/h

49. The fuel cost for the train to travel 500 km at the most
economical speed is:

(a) ` 3750 (b) ` 750

(c) ` 7500 (d) ` 75000

50. The total cost of the train to travel 500 km at the most
economical speed is:

(a) ` 3750 (b) ` 75000

(c) ` 7500 (d) ` 15000
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SECTION - A

Question numbers 1 to 20 carry 1 mark each.

Question numbers 1 to 10 are multiple choice type questions. 

Select the correct option.

1.	 If A is a square matrix of order 3 and |A| = 5, then the value 

of |2A′| is

	 (a)	 –10		  (b)	 10

	 (c)	 –40		  (d)	 40

2.	 If A is a square matrix such that A2 = A, then 

	 (I – A)3 + A is equal to

	 (a)	 I			   (b)	 0

	 (c)	 I – A		  (d)	 I +A

3.	 The principal value of tan–1 (tan 
3

5

π
) is

	 (a)	
2

5

π
		  (b)	

2

5

− π

	 (c)	
3

5

π
		  (d)	

3

5

− π

4.	 If the projection of ˆˆ ˆ2 3a i j k= − +


 on ˆˆ2b i k= + λ


 is zero, 

then the value of l is

	 (a)	 0			   (b)	 1

	 (c)	
2

3

−
		  (d)	

3

2

−

5.	 The vector equation of the line passing through the point 

(–1, 5, 4) and perpendicular to the plane z = 0 is

	 (a)	 ˆˆ ˆ ˆ ˆ5 4 ( )r i j k i j= − + + + λ +


	 (b)	 ˆˆ ˆ5 (4 )r i j k= − + + + λ


	 (c)	 ˆ ˆˆ ˆ5 4r i j k k= − − + λ


	

	 (d)	 ˆr k= λ


6.	 The number of arbitrary constants in the particular 

solution of a differential equation of second order is 

(are)

	 (a)	 0			   (b)	 1

	 (c)	 2			   (d)	 3

Time Allowed : 3 Hours� Maximum Marks : 80

General Instructions:

	Read the following instructions very carefully and strictly follow them:

	 (i)	 This question paper comprises four Sections A, B, C and D. This question paper carries 36 questions. All questions are 
compulsory.

	 (ii)	 Section A: Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

	 (iii)	 Section B: Questions no. 21 to 26 comprises of 6 questions of 2 marks each.

	 (iv)	 Section C: Questions no. 27 to 32 comprises of 6 questions of 4 marks each.

	 (v)	 Section D: Questions no. 33 to 36 comprises of 4 questions of 6 marks each.

	 (vi)	 There is no overall choice in the question paper. However, an internal choice has been provided in 3 questions of one 
mark, 2 questions of two marks, 2 questions of four marks and 2 questions of six marks. Only one of the choices in such 
questions have to be attempted.

	 (vii)	 In addition to this, separate instructions are given with each section and question, wherever necessary.

	(viii)	 Use of calculators is not permitted.
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7.	
4

2

4

sec x dx

π

π
−

∫  is equal to

	 (a)	 –1			   (b)	 0

	 (c)	 1			   (d)	 2

8.	 The length of the perpendicular drawn from the point  
(4, –7, 3) on the y-axis is

	 (a)	 3 units	 (b)	 4 units

	 (c)	 5 units	 (d)	 7 units

9.	 If A and B are two independent events with P(A) = 
1

3
 and 

P(B) = 
1

,
4

 then P(B′|A) is equal to

	 (a)	
1

4
			   (b)	

1

3

	 (c)	
3

4
			   (d)	 1

10.	 The corner points of the feasible region determined by the 
system of linear inequalities are (0, 0), (4, 0), (2, 4) and  
(0, 5). If the maximum value of z = ax + by, where a, b > 0 
occurs at both (2, 4) and (4, 0), then

	 (a)	 a = 2b	 (b)	 2a = b

	 (c)	 a = b	 	 (d)	 3a = b

Fill in the blanks in question numbers 11 to 15.

11.	 A relation R in a set A is called ________, if (a1, a2) ∈ R 
implies (a2, a1) ∈ R, for all a1, a2 ∈ A.

12.	 The greatest integer function defined by
	 f(x) = [x], 0 < x < 2 is not differentiable at x = ________.

13.	 If A is a matrix of order 3 × 2, then the order of the matrix 
A′ is _______.

OR

	 A square matrix A is said to be skew-symmetric, if 
________.

14.	 The equation of the normal to the curve y2 = 8x at the origin 
is ________.

OR

	 The radius of a circle is increasing at the uniform rate of  
3 cm/sec. At the instant when the radius of the circle is  
2 cm, its area increases at the rate of _________ cm2/s.

15.	 The position vectors of two points A and B are 

ˆˆ ˆOA 2i j k= − −


 and ˆˆ ˆOB 2 2 ,i j k= − +


 respectively. The 
position vector of a point P which divides the line segment 
joining A and B in the ratio 2 : 1 is _________.

Question numbers 16 to 20 are very short answer type 
questions.

16.	 If A = 

2 0 0

1 2 3 ,

3 3 5

 
 − 
  

 then find A (adj A).

17.	 Find : 4 logx x dx∫

OR

	 Find: 
3 2

2

1

x
dx

x +
∫

18.	 Evaluate: 
3

1

| 2 1 |x dx−∫
19.	 Two cards are drawn at random and one-by-one without 

replacement from a well-shuffled pack of 52 playing cards. 
Find the probability that one card is red and the other is 
black.

20.	 Find: 
29 4

dx

x−
∫

SECTION - B

Question numbers 21 to 26 carry 2 marks each.

21.	 Prove that sin–1 2(2 1 )x x−  = 2cos–1x, 
1

2
 ≤ x ≤ 1.

OR

	 Consider a bijective function f = R+ → (7,  ∞) given by f(x) 
= 16x2 + 24x + 7, where R+ is the set of all positive real 
numbers. Find the inverse function of f.

22.	 If x = at2, y = 2at, then find 
2

2
.

d y

dx

23.	 Find the points on the curve y = x3 – 3x2 – 4x at which the 
tangent lines are parallel to the line 4x + y – 3 = 0.

24.	 Find a unit vector perpendicular to each of the vectors a


 

and b


 where ˆˆ ˆ5 6 2a i j k= + −


 and ˆˆ ˆ7 6 2 .b i j k= + +


OR

	 Find the volume of the parallelopiped whose adjacent edges 

are represented by 2 a


, – b


 and 3c


, where

	 a


 = ˆˆ ˆ 2 ,i j k− +  b


 = ˆˆ ˆ3 4 5 , andi j k+ −  c


 = ˆˆ ˆ2 3 .i j k− +

25.	 Find the value of k so that the lines x = –y = kz and 
x – 2 = 2y + 1 = –z + 1 are perpendicular to each other.
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26.	 The probability of finding a green signal on a busy crossing 
X is 30%. What is the probability of finding a green signal 
on X on two consecutive days out of three?

SECTION - C

Question number 27 to 32 carry 4 marks each.

27.	 Let N be the set of natural numbers and R be the relation 
on N × N defined by (a, b) R (c, d) if ad = bc for all a, b, c, 
d ∈ N. Show that R is an equivalence relation.

28.	 If y = 
2 cos (cos ) ,x x xe x+  then find .

dy

dx

29.	 Find: 3sec x dx∫
30.	 Find the general solution of the differential equation

	 y ey dx = (y3 + 2x ey)dy.

OR

	 Find the particular solution of the differential equation

	 tan ,
dy y

x y x
dx x

 = −     given that y = 
4

π
 at x = 1.

31.	 A furniture trader deals in only two items – chairs and tables. 
He has ` 50,000 to invest and a space to store at most 35 
items. A chair costs him ̀  1000 and a table costs him ̀  2000. 
The trader earns a profit of ` 150 and ` 250 on a chair and 
table, respectively. Formulate the above problem as an LPP 
to maximise the profit and solve it graphically.

32.	 There are two bags, I and II. Bag I contains 3 red and 5 
black balls and Bag II contains 4 red and 3 black balls. One 
ball is transferred randomly from Bag I to Bag II and then 
a ball is drawn randomly from Bag II. If the ball so drawn 
is found to be black in colour, then find the probability that 
the transferred ball is also black.

OR

	 An urn contains 5 red, 2 white and 3 black balls. Three balls 
are drawn, one-by-one, at random without replacement. 
Find the probability distribution of the number of white 
balls. Also, find the mean and the variance of the number 
of white balls drawn.

SECTION - D

Question numbers 33 to 36 carry 6 marks each.

33.	 If A = 

1 2 3

3 2 2 ,

2 1 1

− 
 − 
 − 

 then find A–1 and use it to solve the 

following system of the equations:

	 x + 2y – 3z = 6

	 3x + 2y – 2z = 3

	 2x – y + z = 2

OR

	 Using properties of determinants, prove that

	

2 2

2 2

2 2

( )

( )

( )

b c a bc

c a b ca

a b c ab

+

+

+

 

	 = (a – b)(b – c)(c – a)(a + b + c)(a2 + b2 + c2).

34.	 Using integration, find the area of the region bounded by 
the triangle whose vertices are (2, –2), (4, 5) and (6, 2).

35.	 Show that the height of the right circular cylinder of greatest 
volume which can be inscribed in a right circular cone of 
height h and radius r is one-third of the height of the cone, 

and the greatest volume of the cylinder is 
4

9
 times the 

volume of the cone. 

36.	 Find the equation of the plane that contains the point 
A(2, 1, –1) and is perpendicular to the line of intersection 
of the planes 2x + y – z = 3 and x + 2y + z = 2. Also find 
the angle between the plane thus obtained and the y-axis.

OR

	 Find the distance of the point P(–2, –4, 7) from the  

point of intersection Q of the line 

ˆ ˆˆ ˆ ˆ ˆ(3 2 6 ) (2 2 )r i j k i j k= − + + λ − +


 and the plane 

ˆˆ ˆ.( )r i j k− +


 = 6. Also write the vector equation of the 

line PQ.
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SECTION - A

1. Form the differential equation representing the family of

curves y =
A

x
 + 5, by eliminating the arbitrary constant A.

2. If A is a square matrix of order 3, with |A| = 9, then write the
value of |2.adjA|·

3. Find the acute angle between the planes ˆ ˆ ˆr.(i 2j 2k) 1- - =
r

 and
ˆ ˆ ˆr.(3i 6j 2k) 0.- + =

r

OR
Find the length of the intercept, cut off by the plane
2x + y – z = 5 on the x-axis.

4. If y = log (cos ex), then find 
dy

dx
.

SECTION - B

5. Find: 
0

4

1 tan x
dx

1 tan xp
-

+
-ò

6. Let * be an operation defined as * : R × R ® R such that
a * b = 2a + b, a, b Î R. Check if * is a binary operation. If
yes, find if it is associative too.

7. X and Y are two points with position vectors3a b+
rr

 and a 3b-
rr

respectively. Write the position vector of a point Z which divides
the line segment XY in the ratio 2 : 1 externally.

2019All India

Time Allowed : 3 Hours Maximum Marks : 100

General Instructions:
(i) All questions are compulsory.
(ii) The question paper consists of 29 questions divided into four sections A, B, C and D. Section A comprises of 4

questions of one mark each, Section B comprises of 8 questions of two marks each, Section C comprises of 11
questions of four marks each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of the
question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of Section A, 3 questions
of Section B, 3 questions of Section C and 3 questions of Section D. You have to attempt only one of the
alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.

OR

Let ˆ ˆ ˆa i 2j – 3k= +
r

 and ˆ ˆ ˆb 3i j 2k= - +
r

be two vectors. Show

that the vectors ( )a b+
rr

 and ( )a b-
rr

 are perpendicular to each

other.
8. If A and B are symmetric matrices, such that AB and BA are

both defined, then prove that AB – BA is a skew symmetric
matrix.

9. 12 cards numbered 1 to 12 (one number on one card), are
placed in a box and mixed up thoroughly. Then a card is
drawn at random from the box. If it is known that the number
on the drawn card is greater than 5, find the probability that
the card bears an odd number.

10. Out of 8 outstanding students of a school, in which there
are 3 boys and 5 girls, a team of 4 students is to be selected
for a quiz competition. Find the probability that 2 boys and
2 girls are selected.

OR
In a multiple choice examination with three possible answers
for each of the five questions, what is the probability that a
candidate would get four or more correct answers just by
guessing?

11. Solve the following differential equation:

dy

dx
 + y = cos x – sin x

12. Find: –1x.tan xdxò
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OR

Find: 
2

dx

5 – 4x – 2x
ò

SECTION - C

13. Using properties of determinants, find the value of x for which

4 – x 4 x 4 x

4 x 4 – x 4 x

4 x 4 x 4 x

+ +
+ +
+ + -

= 0

14. Solve the differential equation 2 2 2 2dy
1 x y x y ,

dx
= + + +  given

that y = 1 when x = 0.
OR

Find the particular solution of the differential equation

2 2
dy xy

,
dx x y

=
+

 given that y = 1 when x = 0.

15. Let A = R – {2} and B = R – {l}. If f : A ® B is a function

defined by 
x 1

f (x) ,
x 2

-
=

-
show that f is one-one and onto.

Hence, find f –1 .
OR

Show that the relation S on the set A = {x Î Z : 0 £ x £ 12}
given by S = {(a, b) : a, b Î Z, | a – b| is divisible by 3} is an
equivalence relation.

16. Integrate the function 
cos(x a)

w.r.t.x.
sin(x b)

+
+

17. If x = sin t, y = sin pt, prove that 
2

2 2
2

d y dy
(1 x ) – x p y 0.

dxdx
- + =

OR

Differentiate 
2 2

–1

2 2

1 x 1 x
tan

1 x 1 x

é ù+ - -ê ú
ê ú+ + -ë û

with respect to

cos–1x2.

18. Prove that: 1 1 –112 3 56
cos sin sin

13 5 65
- -æ ö æ ö æ ö+ =ç ÷ ç ÷ ç ÷

è ø è ø è ø

19. If y = (x)cos x + (cos x)sin x, find 
dy

.
dx

20. Prove that 
a a

0 0

f (x)dx f (a – x)dx,=ò ò and hence evaluate

1
2 n

0

x (1 – x) dx.ò

21. Find the value of x, for which the four points A(x, –1, –1),
B(4, 5, 1), C(3, 9, 4) and D(– 4, 4, 4) are coplanar.

22. A ladder 13 m long is leaning against a vertical wall. The
bottom of the ladder is dragged away from the wall along
the ground at the rate of 2 cm/sec. How fast is the height on
the wall decreasing when the foot of the ladder is 5 m away
from the wall ?

23. Find the vector equation of the plane determined by the
points A(3, –1, 2), B(5, 2, 4) and C(–1, –1, 6). Hence, find the
distance of the plane, thus obtained, from the origin.

SECTION - D

24. Using integration, find the area of the greatest rectangle

that can be inscribed in an ellipse 
2 2

2 2
x y

1.
a b

+ =

25. An insurance company insured 3000 cyclists, 6000 scooter
drivers and 9000 car drivers. The probability of an accident
involving a cyclist, a scooter driver and a car driver are 0.3,
0.05 and 0.02 respectively. One of the insured persons meets
with an accident. What is the probability that he is a cyclist?

26. Using elementary row transformations, find the inverse of

the matrix 

2 3 5

3 2 4 .

1 1 2

-é ù
ê ú-ê ú
ê ú-ë û

OR
Using matrices, solve the following system of linear
equations:

x + 2y – 3z = –4
2x + 3y + 2z = 2
3x – 3y – 4z = 11

27. Using integration, find the area of the region bounded by
the parabola y2 = 4x and the circle 4x2 + 4y2 = 9.

OR
Using the method of integration, find the area of the region
bounded by the lines 3x – 2y + 1 = 0, 2x + 3y – 21 = 0 and
x – 5y + 9 = 0.

28. A dietician wishes to mix two types of food in such a way
that the vitamin contents of the mixture contains at least
8 units of vitamin A and 10 units of vitamin C. Food I contains
2 units/kg of vitamin A and 1 unit/kg of vitamin C. It costs
` 50 per kg to produce food I. Food II contains 1 unit/kg of
vitamin A and 2 units/kg of vitamin C and it costs ̀  70 per kg
to produce food II. Formulate this problem as a LPP to
minimise the cost of a mixture that will produce the required
diet. Also find the minimum cost.

29. Find the vector equation of a line passing through the point

(2, 3, 2) and parallel to the line ˆ ˆ ˆ ˆ ˆr ( 2i 3j) (2i 3j 6k).= - + +l - +
r

Also, find the distance between these two lines.
OR

Find the coordinates of the foot of the perpendicular Q drawn
from P(3, 2, 1) to the plane 2x – y + z + 1 = 0. Also, find the
distance PQ and the image of the point P treating this plane
as a mirror.
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