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General Ingructions:

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

(i) Question paper isdivided into Five Sections- Sections A, B, C, D and E.

(iii) InSection A - Question Number 1 to 18 are Multiple Choise Questions (M CQ) type and Question Number 19 & 20 are
Assertion-Reason based questions of 1 mark.each.

(iv) In Section B - Question Number 21 to25'are Very Short Answer (V SA) 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
questionsare of 1 mark each and 1 SA type question isof 2 marks. Internal choiceis providedin 2 marksquestion in
each case study.

(viii) Thereisno overall choice. However, aninternal choice has been provided in 2 questionsin Section - B, 3 questionsin
Section - C, 2 questionsin Section - D and 2 questionsin Section - E.

(¥) Useof calculatorsisNOT allowed.

SECTION -A

Select thecor rect option out of thefour given options: ©

1. IfAisa3x4matrix and B isamatrix suchthat A'B and AB'
areboth defined, then theorder of thematrix Bis:

a bjla -b
(@ 3x4 (b) 3x3 (0 4x4 (d) 4x3 6.© Theproduct {—b a}{b a}isequalto:
2. Iftheareacf atrianglewith vertices(2,—6), (5, 4) and (k, 4)

@ [4

w .
Rw N

3
1
2

is35 0. units, thenkis: a +b? 0 (a+b)*> 0

@ 122 (b -2 © -12-2 (d) 122 @ { 0 a2+b2} ( {(a+ b)? o}
3. Iff(x) = 2|x| + 3|sinx| + 6, then theright hand derivativeof a2+b? 0 a 0

f(x)ax=0is © L2+b2 O} (d) {O b}

@ 6 (b) 5 © 3 d 2
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7.  Distanceof thepoint (p, g, r) fromy-axisis:

1 2 4
4 Ifx{2}+Y{5}={9]theﬂ: @a ©Md © W @Y
8.

The solution set of theinequation 3x + by < 7is:

@ x=1y=2 (b) x=2,y=1 . . .
(@ whole xy-plane except the points lying on the line
(© x=1y=-1 (d x=3y=2 3x+5y=7.
5. IfamatrixA=[123], thenthematrix AA’ (whereA'isthe (b) wholexy-plane along with the pointslying on theline
transpose of A) is: 3x+5y=7.
100 (©) open half plane containing theorigin except thepoints
020 of line3x+5y=7.
@ 14 (b) L o
0 0 3 (d) open haf planenot containing theorigin.
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10.
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17.

18.

12.

13.

14.

15.

16.

If j3x2dx -8, thenthevalueof 'a is:
0

@ 2 (b) 4 © 8 d 10

The sine of the angle between the vectors
a=3i+j+2kandb=i+j+2k is

LI g

@ 5 O NG © v31 O /&

The order and degree (if defined) of the differential
ey (ay) . (dy _

equation, | ‘2 + i =Xsin i respectively are:

@ 22 b 13

© 23 (d) 2, degreenot defined

[ dx isequal to:

x° x®
(© 5x*+C (d) 6x+C

A unit vector along the vetor 4i — 3k is:

@ %(4? - SIQ) (b) é (4iA - 3I2)
4 N .- 1 -~ -
© ﬁ (41—3Kk) (d) ﬁ (4i —3Kk)

Which of the following points satisfies both the
inequations2x +y < 10andx+2y > 8?

@ 24 b G2 © 56 (@ 42

Ify=sin?(x3), then (;—di isequal to:
(@ 2snx®cosx® (b) 3x*sinx3cosx®

(d) 2dr(x®)

Thepoint (x, y, 0) on thexy-planedividesthe line segment
joiningthepoints(1, 2, 3)and (3, 2, 1) in theratio:

@ 1:2interndly (b) 2:Zlinterndly

(9 3:linterndly (d) 3:lexterndly

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

P(EUF) = 0.5, then P(E/F) — P(F/E):

(©) 6x2snx3cosx®

1,02 3 1
@3 ® 3 © 3 @ 7
Theintegrating factor for solving the differential equation
Y y=2x%is
dx
1
@ e¥ (b e © x @ <

19.

20.

Quegionsnumber 19 and 20 areAssertion and Reason
based questions carrying 1 mar k each. Two statements
aregiven, onelabelled Assertion (A) and theather labelled
Reason (R). Select the correct answer from thecodes(a),
(b), (c) and (d) asgiven below.

(@ Both Assertion (A) and Reason (R) are true and Rea-
son (R) isthe correct explanation of Assertion (A).

(b). Both Assertion (A) and Reason (R) are true but Rea-
son (R) isnot the correct explanation of Assertion (A)

(¢) Assertion (A) istrue and Reason (R) isfalse.
(d) Assertion (A) isfalseand Reason (R) istrue.

Assertion (A): Thelines F=a, +Ab, andf =a, +pb,

are perpendicular, when b, .b, = 0.

Reason (R): Theangle® betweenthelines T =a, +Ab;
and F=a,+ub, isgivenbycose=%.
|by[1b, |

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

Reason (R): Theinverse of tan-!x existsfor some x e R .

SECTION-B

This section comprises of Very Short Answer (VSA) type
guestionsof 2 markseach.

21.

22

23.

24,

25,

dy _y(x-D)

If xy = €7 then showthat
dx x(y+1

(@) Find thedomainof y = sin"*(x? - 4) .
OR
(b) Evaluate:

ool )

If the projection of the vector i+ j+k on the vector
~ A~ A1
pi +j—2kis:—3,thenfind the value(s) of p.

Find the point on the curve y* = 8x for which theabscissa
and ordinate change at the samerate.

(@ Find the vector equation of the line passing through
thepoint (2, 1, 3) and perpendicular to both thelines.

X-1 y-2 2_3-L_X
1 2 2

z,
3 '-3 5

OR

(b) Theequationsof alineare5x -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

Thesection comprisesof Short Answer (SA) type questionsof

3markseach.
. J‘ 2 "
26. Find —d(l—x)(1+x2)

3 )1/ 3

1 (x—x
27. (a) Evaluate j L dx.
X
3

OR

3
(b) Evaluate: [{I(X 1) +|(x—2)|jox
28. Solve the following linear programming problem
graphicaly:
Maximisez=5x + 3y
subject to the constraints
3x +5y < 15,
5x+2y < 10,
X,y > 0.

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

30. (&) Findthe particular solution of thedifferential equation
dy x+
o= y®=0
X X
OR
(b) Find the general solution of the differntial equation

e tanydx + (1-e*)sec?ydy =0

31 (a)Evauat Te” [—1_5"‘2)‘ jdx
. valuare:
Ja 1-cos2x

OR
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2

2
X
X
(b) Evaluate _I21+ =

SECTION-D

Thissection comprisesof LongAnswer (LA) typequestionsof
5markseach.
32. (a) Findtheimageof thepoint (2,—1, 5) intheline

X-11 y+2 z+8
10 -4 -1
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OR

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

izz = y-1 = % .Findtheareaof A ABCgiventhat

point A has coordinates (1, — 1, 2) and theline segment
BC haslength of 5 units.

1 -1 2
33. ‘Findtheinverseof thematrixA=|0 2 -3|.Usingthe
3 -2 4

inverse, a-t, solvethe sysyem of linear equations
X-y+2z-1,2y-3z=1;, 3x -2y +4z =3

34. Usingintegration, find the area of the region bounded by
theparabola y? = 4ax and itslatus rectum.

35. (@ IfNdenatestheset of all natural numbersand Risthe
relationon N x N defined by (a,b,) R (c,d), if ad(b+c) =
bc(a+ d). Show that Risan equivalencerelation.

OR

4
(b) Letf:R— {—5}—) R be afunction defined as

f(x)= Xl Show that f isone-onefunction. Also,

check whether f isan onto function or not.

SECTION-E

This section comprises of 3 Case Study/Passage-Bassed
guestionsof 4 mar kseach with twosub-parts. Fir st two case
sudy questionshavethreesub-parts(l), (1), (111) of marks1, 1,2
respectively. Thethird case study question hastwo sub —parts
(I and (11) of marks2 each.

Ca=Sudy-I

36. A building contractor undertakesajobto construct 4 flats
on a plot along with parking area. Due to strike the
probability of many construction workersnot being present
for thejobis0.65. Theprobability that many are not present
and till the work gets completed on time is 0.35. The
probability that work will be completed on timewhen all
workersare present is0.80.

Let: E;: represent the events when many workers were
not present for thejob;
E, : represent the events when all workers were present;

and

E : represent compl &ting the condtruction work on time.
Based on the above information, answer the following
guestions:



WHATSAPP - 8056206308

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

37.

(i) Whatistheprobabilitythat all theworkersare present
for the job ?
(i) What isthe probahility that construction will be
compl eted on time?
(i) @ Whatistheprobahility that many workersarenot
present given that the costruction work is com-
pleted ontime ?

OR
(IV) (b) What is the probability that all workers were
present given that the construction job was com-
pleted on time?
Ca=Sudy -1
Let f(x) beareal valued function. Thenits
» Left Hand Derivative (L.H.D.):

Lf'(a) = Ihiﬂg—f (a_EL_f(a)
* Right Hand Derivative (R.H.D) :
RF' () = L'L‘;‘f(aert:_f(a)

Also, afunction f(x) issaid tobedifferentiableat x = aif its
L.H.D.and R.H.D. at x=aexis and both areequal .

[x-3,x>1

3x 13

i 2
For thefunctionf(x)= | X~ +Z x <1

4
answer thefollowing questions:

38.

() WhatisRH.D.of f(x)atx=1

(i) WhatisL.H.D.of f(x) atx =1

(iii) (8) Check if thefunction f(x) isdifferentiableat x =1
OR

(iii) (b) Find thef'(2) and f'(-1)

CaseSudy-I11

Soorgj's father wants to construct a rectangular garden
using abrick wall on onesdeof thegarden and wirefencing
for the other three sides as shown in the figure. He has
200 metersof fencing wire.

Based on the above mformatlon answer the following

questions;

(i) Let'x metersdenotethelength of thesidedf thegarden
perpendicular to the brick wall and'y" metres denote
the length of .the side paralld to the brick wall.
Determinetheré ation representing thetotal length of
fencing wire and alsowriteA(x) theareaof thegarden.

(i) Determinethe maximum valueof A(X)
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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 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]

Ql x3_a3
If f(x)I{ x—a ,X# @ 1s continuous at X =a,then b is equal to
b ,x=b 1
(a)a? (b) 2a? (c) 3a? (d) 4 a?

Q2 |Ify=Ae™+Be™, then d°y/dx" =

()25y (b)Sy (c)-25y (d)15y 1

. x—=2 y-3 4-z x-1 y—4 z-5 . .
Q3 | The lines T:yT:T and szTz_z are mutually perpendicular if the

value of k is :

Page 1of 7
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(a) = (b)3 (c) —2(d) 2

Q4

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

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

Q5

0 a 5

IfA=|-2 b —1]is a skew symmetric matrix; then atb+c=
c 1 0

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

Q6

The lines 7 = 0i" + 0" + 0k™ + A+ 2j" + 3k") and
7 =1+ 2]+ 3k™ + u(—2¢ = 4j" — 6k"); (where 1 & u are scalars) are:

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

Q7

The value of ‘n’ ,.such that Xn% =y4(logy —log x +1 );(where X,y are positive

real numbers). is homogeneous:

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

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)=

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

Q9

If A=[_xl —1x]’ such that A% =O,then x =

(@0 (b) + 1 (c) 1 (d)-1

Q10

If dis a unit vector and (X — d )'(X + @ ) = 15 then [X| is

(@)+4 ()4  (c)-4 - (d)*+V7

Q11

WHATSAPP - 8056206308

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)
()5 corner points including (14,0) and (9,0)
(d)5 corner points including (3,6) and (9,5)

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP
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Q12 | The sum of the order and degree of differential equation % [(%)3 =0 is:

(a)2 (b)3 (©)5 (d)0

Q13 | The value of A for which the vectors 31 - 6] + k and 2i - 4f + Ak are parallel
is:

(2)2/3 (b)3/2 (©)5/2 (d)2/5

Q14 | If Ais a given square matrix. Then A+ A%isa:

(a)scalar matrix (b) diagonal matrix (c) symmetric |1
matrix (d) null matrix

QIS | Iff(x) = [, tsint dt, then £'(x) is;

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

Ql6 | 1f|d Xl_;| =3 and'd. b = -3, then angle between @ and b is:

(a)2m/3 (b)./6 (c)ym/3 (d) 5m/6 1

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

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

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. 1

(d)Entire XOY-plane.

ASSERTION-REASON BASED QUESTIONS

WHATSAPP - 8056206308

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).

Page 3 of 7
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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 Z—i’>0
Q20 | ASSERTION (A): The function f: R = R defined by
w f(x) = [x] is neither one — one nor -onto.
m REASON (R ): The function f: R -5 R defined f(x) =|x| is onto.
© SECTION -B
° [This section comprises of Very Short Answer (VSA)-type questions of 2 marks
N each]
: Q21 | The cost (in rupees) of “x’ items is given by
m C(x)= 0.000014%’ + 0.005x* + 5x + 1100
o Find the marginal cost of 200 items.
I OR
Find the maximum and minimum values if any of the function given by
m f(x)=sin2x+5 .
m Q22 | The volume of a sphere is increasing at the rate of 8 cm?/s. Find the rate at
< which its surface area is increasing when the radius of sphere is 12 cm.
m 23 .2
I Q23 | Evaluate : [ wtiogr X
< Q24 | Show that the function f given'by f(x) = x* — 3x* + 3x+107, x € R is
: increasing on R.
; Q25 | Find the principal value of sin™? [cos (sin‘1 l)]
2
OR
Find the domain of cos ™! (2x — 3)
SECTION -C
[This section comprises of Short Answer (SA)-type questions of 3 marks each]
Q26 | Evaluate : [ LZ
5—4x—-2x
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OR

Evaluate: [ Ozlog (1 + tanx) dx

Q27 — (cin—112 2Ny Ay 3
Ify=(sin”"x)" show that (1—x )dx2 X 2=0.

Q28 | pingd - x? 3
Find : [ eI dx

Q29 | Two numbers are selected at random(without replacemet) from positive 3

integers 2, 3,4, 5, 6 and 7. Let X denote-the larger of the two numbers
obtained. Find the probability distribution of X.

Q30 | Solve the differential equation:

2,4y _ . T
(Cos X)Eer—tanX ,(0 Sax < 2)

OR 3
Solve the differential equation:
(1 + e2¥)dy.+ (1+y?) e*dx=0
Q31 | Solve the following Linear Programming Problem graphically:
Minimize Z = 3x + 9y
subject to the constraints:
3

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

WHATSAPP - 8056206308

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 | 5
ordinates x= -1 and x =1.

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

Page 5 of 7
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Let N denote the set of all natural numbers and R be the relation on NXN
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

1 -1 0 2 2 —4
2 3 4landB=|-4 2 -4},

0o 1 2 2 -1 5

A=

Hence solve the system of linear equations:

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

. 5 -2 y- —6 . ) .
Q35 | show that the lines 1y X and x2 yt z6 intersect. Also find their | 3
3 5 7 1 3 5

point of intersection.
OR

Find the shortest.distance between the lines.

x-3 x+1 y+1 z+1
—=———and—=y—=—
1 =2 1 7 -6 1

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 XIL 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.

WHATSAPP - 8056206308

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

1
(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. 2
OR
Page 6 of 7

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



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

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 AB?

(i1) Find the distance between airplane and bird?

(iii) Find the direction cosines of AB ?

OR

(iii)) what is.the anglesA—B) makes with x,y and z axes?

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 m* 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:.

Q37
(e o)
Q
™
({e]
Q
N
({e
D Q38
Q
0
|
o
o.
g
e
&,
2
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Sample Question Paper
12th- Mathematics

Time : 3Hours Max. Marks: 80

General Instructions

1 This Question paper contains- five sections A, B, C, D and E. Each section iscompul sory. However, there areinternal
choices in some questions.

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

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

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

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

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

| SECTION-A (Multiple’ Choice Questions) |
Each question carries 1 mark.

o o~ N

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

2. Thefunction f(x) = tan x — 4x is strictly decreasing on
T T T T T T T
o33 B w3 el

3.  The degree and order of the differential equation y = px + 3\/a2p2 + bz. p= (;—d)): are respectively

@ 31 () 1,3 © 1,1 (d. 3,3
4.  The number of surjective functions from A to B where A = {1, 2, 3,4} and B = {&, b} is
(@ 14 (b) 12 () 2 (d) 15
A -1 4
5. Thematrix |-3 0 1] isinvertible, if
-1 1 2
(& A=-17 (b) A=-18 (0 L=-19 (d) »=-20

6.  On which of the following intervals is the function y190 , g <1 decreasing?
@ (0,7/2) () (0,1) © W2 n) (d) None of these

X-5 y+4 z-6

7.  The vector equation of the symmetrical form of equation of straight line 3 7 5 is
@ r=(3+7)+2k)+p(5 +4j—6k) (0 r=(5i+4j—6k)+p(3i+7j+2k)
© r=(51-4]-6k)+p(3-7j-2k) (d) r=(5—4]+6k)+pu(3+7j+2k)
8. Theinequalities5x + 4y > 20, x <6,y < 4 form
(@ A sguare (b). A" rhombus (c) A triangle (d)y A quadrilateral
X
. dx
9. Evaluate: Il—x“
) 1Iog Lex? +C (b) 1Iog 1-x° +C (©) 1Iog L+x® +C (d) 1Iog L +C
4 7l1-x2 4 7l14x2 2 T|1-x2 2 T1+x2
1 .
10. IfP(A) =5 ,P(B) =0, then P (A/B) is
1
@ 0 b) — (c) not defined (d 1

2
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11.

12.

13.

14.

15.

16.

17.

18.

WhatsApp 8056206308

www.ravitestpapers.in

What is the principle value of cosec? (—/2) ? Visit now
T b = _r N
@ 7 ® 3 © -3 (d)

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.
(& 30°or60° (b) 60° or90° () 90°or120° (d) 60°or120°

[d
The order of the differential equation d_i =X

@ 1 (b) 2 (). 3 (d) 4
If y = sec x®, thenﬂ isequal to:
dx
(@ secxtan x (b) secx® tan X° © E%seCX"tanX" (@) None of these
3n/4
J l ¢—d¢ isequa to
/4 1+sind
1 T T

aV2-1 by —— c d ——=—
@ O 5 © 2 @ 5o
An angle between the lines whose direction cosines are given by the equations, | + 3m + 5n = 0'and 5lm — 2mn + 6nl = 0, is

it &) 3 3
a cos |— b) cos™|— C) Cos | — d) cos|—
€Y [8 (b) 6 (c) 3 (d) 2

If a circular plate is heated uniformly, its area expands 3c times as fast as its radius, then the value of ¢ when the radius
is 6_units, is

(@ 4xn (b) 2= (c) 6= (d) 3=
1t Y= €109 ) jhen (;ﬂ is equal to
X
@ e b 1 © 0 (A log, x.x

(ASSERTION-REASONBASED QUESTIONS)

Inthefollowing questions, a statement of Assertion (A) isfollowed by a statement of Reason (R). Choosethe correct answer out
of thefollowing choices.

@
)
©
@

19.

20.

Both A and R aretrue and R isthe correct explanation of A.
Both A and R aretrue but R isnot the correct ‘explanation of A.
Aistruebut Risfalse.

Aisfalsebut Ristrue.

Assertion: Order of the differential equation whose solution isy = c;€**°2 + ce* "% is 4.

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

A A A - -~ ~ ~. 5
Assertion : The projection of thevector a= 2i +3j+2k onthevector b=i+2j+kis 5«/5.

Reason The projection of vector aon vector bis i(a,b) .

4
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SECTION-B

Thissection comprises of very short answer type-questions (VSA) of 2 markseach.

21.

22.

23.
24.

25.

Find the principal value of cos’l(cos%nj +sint (SI n%j )

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

i 02
Ifsny=xsin(a+y), provethat ﬂ=w
d sina

Find the maximum area of rectangle inscribed in a circle of diameter R.
Find the condition when thelinesx =ay + b, z=cy +d and x = a'y + b/, z= c'y +d’ are perpendicular.

If aline makes an angle of 7t/ 4 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 or b= 0, then 4 x b= 0:lsthe conversetrue?

SECTION-C

Thissection comprisesof short answertype questions (SA) of 3 markseach.

26.

27.

28.

29.

30.

Show that theModulusFunction f: R— Rgiven by f () = x|, isneither one-onenor onto, where|x|isx, if X ispositive or 0 and
[x|is—x, if x isnegative:

OR
Show that therdation Sdefined onthesst N xNby(a b) S(c,d) = a+d=b+ cisan equivalencereation.

Evaluate: ﬁdx
X+1

OR

/2

Evaluate: I sin|x|dx
-n/2

dy
Solver (x +3y?) 1 =y (y>0)
If A, B and C arevectorssuchthat | B | = | C - Provethat [(K + E) x (K + E)J x (E x 6)-(@ + 6) =0.
In atest, an examinee either guesses or copies or knows the answer to a multiple choice question with four choices. The

1 1
probability that he makes aguessis 3 The probability that he copiesis s and the probability that his answer is correct

1
giventhat hecopieditis P Find the probability that he knew the answer to the question given that he correctly answered it.
OR
Let X denotethe number of collegeswhere you will apply after your resultsand P(X = x) denotes your probability of getting
admission in x number of colleges. It isgiventhat

KX, if x=00rl WhatsApp 8056206308

P(X=x)=42Kx, ifx=2 , \whereK is+veconstant
K(5-x)ifx=3o0r4

www.ravitestpapers.in
Visit now
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(@ Findthevalueof K.
(b) Whatistheprobahility that youwill get admission in exactly two cdleges?
(©) Findtheprobability of getting at least 2 admission.

31. Dot product of avector with vectors i —j+k, 2i + j—3k and i+ j+k arerespectively 4, 0and 2. Find the vector.

SECTION-D
Thissection comprises of long answer-type questions (LA) of 5 markseach.
T ( 1-sin xj
: e dx.
32. Evauate [\
OR

i ox
Find the val ue of I(sinx+4)(sinx—1)
(6 5

33. IfA= 7 6

} , show that A2—12A +1=0. Hencefind AL

OR

1 - a 1
IfA=|, _J ,B {b _J and(A +B)?=A?+B?thenfind aand b.
34. Showthat height of the eylinder of greatest volumewhich can beinscribed in aright circular cone of height h and semi vertical
4
angle o is one-third that of the cone and the greatest volume of cylinder is > nth3 tan? o

2 2

35. Find the areaof the smaller region bounded by the ellipse x_2+y_2 =1 and thestraight line 5+% =1.
a b a
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 markseach.

36. Case- Sudy 1: Read the following passage and answer the questions given bel ow:
Two groups of class X|1 students discussed the diet problem to get the proper vitaminsin minimum cost.
Diet problem: Studentswereto mix two types of foodsin such away 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’
contains1 unit/kg of vitamin A and 2 unitg'kg of vitamin C. It costs¥ 50 per kg to purchaseFood ‘I’ and¥ 70 per kg to purchase
Food‘II'.

Let Z be objective function x kg be the quantity of Food-1 and y be the quantity of Food-11.
(i) What isthe objective function of the diet problem?
(i) What istheconstraint for vitamin A and C? WhatsApp B056206308
(iif) Findthe quantity of foodsin the mixturefor the minimum cost.
OR AN 1 AILABLE IN
Find the minimum of cost of themixture,

www.ravitestpapers.in
Visit now
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37.

38.

Case - Sudy 2: Read the following passage and answer the questions given below:

A school wantsto award its studentsfor the val ues of cleanliness, regularity and good health with atotal cash to beawarded
is%4500. Fivetimestheaward money in total for good health and cleanlinessisequal to 6 timestheaward money for regul arity.
Five times the award money for good health added to two times of regularity isequal to ¥11000. If ¥x bethe cash price for
cleanliness, Ry bethe cash pricefor regularity and ¥z be the cash price for good health.

(i) Findthedeterminant of coefficient matrix of the system.
(i) Find cofactors of each entry of coefficient matrix.
(iii) Findtheinverseof coefficient matrix.
OR
Find the award money for each val ue using matrix method.

Case - Sudy 3: Read the following passage and answer the questions given bel ow:
If the squaresof a 8 x 8 chesshoard are painted either red or black at random.

(i) Findthe probability.that not all squaresisany column are alternating in colour.
(i) Findthe 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):
L. tan™! {sin(—"/,)} is equal to

(-1 (b) 1 © 7/ (@ ="/4
2. If A is a square matrix such that A*>=A then

(I+A4)?-3Ais
(@)l (b) 2A (c) 31 (d)A

WHATSAPP - 8056206308

3. If A and B are matrices of order 3 X m and 3 X n respectively such that m = n, then order of 2A+7B
is
()3 x3 (bymx3 (c) nx3 (d3xm
_[0 a 16 :
4.IfA = [O O] then A*® is equal to

@l oo ®f 91 @ @f

5. If A is a square matrix of order 3x3 such that A. (AdjA)=101  then |(Adj.A)| is
(a) 1 (b) 10 (c) 100 (d) 1000
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6. If A and B are invertible matrices of the same order. Given [(AB)™!| = 8 and |A| = 3/ 4 then |B| is

(a) 6 ) /g © %3 &~
7. Derivative of x* with respect to x is
(a) log(1 + x) (b) x.x*71 (c) x*(1 +logx) (d)x*log(1+ x)

8. The total revenue in the 2 received from the sale of x units of an article is given by R(x)=3x>+36x+5. The
marginal revenue when x = 15 is (in %)

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

3T 57r

9. The function f(x)= cos(2x + 7T/4) X € [ 5

a) Increasing (b) decreasing (c) neither increasing nor decreasing (d) none of these.
10. f_11|1 — x| dx isequal to

(a) 1 (b) 2 ()3 (d) -3
[1. If p and q are the degree and order of the differential equation

2
(ZTJZ’) + 3 d—y 4 then the value of 2p—3q is

(a) 7 (b) =7 (c)3 (d) -3

2. The value of p for which.d = 3% + 2j + 9k and b=1i+ pj + 3k are parallel vectors is
(a)3 (b) 3/2 (c) 2/3 (d)1/3

[3. A line makes angle «, 5, ¥, with x-axis, y-axis and z-axis respectively then

cos2a + cos2p + cos2y is equal to

(a) 2 (b) 1 (c)-2 (d) -1
4. Direction ratio of the line 4% = % = % are

(a)2,6,3 (b)-2,6,3 (c)2,— 6,3 (d)none of these.

. . X—5 +4 6=2Z .
[5. Vector equation of the line . y7 N 1S

(a) 7= =31+ 7 — 2k + u (51~ 4 + 6k)
(b) 7 = 51 — 4] + 6k + u (31 + 7] — 2k)
(c) 7= =51+ 4f — 6k +pu (=31 — 7j — 2k)
(d) 7 =30+ 7] + 2k + p (-5 + 4] — 6k)

16. The objective function for a given linear programming problem is Z=ax +by—35. 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



(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.
‘¢) Ais true but R is false.
d) A is false but R is true.
19. Assertion (A): In set A= {1, 2, 3} arelation 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 valueof'tan™! [Zsin (Zcos_1 ?)]

JOIN 10™0oz12™ PAID WHATSAPP GROUP
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24. Find Integrating factor for the differential equation.

d
X Z+ 2y =x2
dx

WHATSAPP - 8056206308

!5. 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
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 — 12x% 4+ 36x + 17 is increasing or
decreasing.
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Sinx
dx
(1—Cosx)(2—Cosx)

OR

27. Find |

fTL' X
0 a?Cos?x+b?Sin’x
28. Solve the differential equation xdy—ydx =m dx
29. Find a vector of magnitude 6, perpendicular to each of the vector (d +b )and (d — l;), where
G=1+j+kandb=1+2j+3k
OR
Show that the points A, B, C with position vectors 2i = f'+ k, i — 3] — 5k and 31 — 4] — 4k
respectively, are vertices of a right-angled triangle. Alsofind 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
>f kings.

OR

A Random variable X has the following probability distribution.

X 0 1 2 3 4 516 7
P(X) 0 k 2k 2k 3k k% | 2k? 7k% + k
iind - () k (i) P(X < 3) (i) 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)* + sin™'WVx w.r.t.x
OR

If y= sin(logx). Prove that x?y, +xy; +y =0

WHATSAPP - 8056206308

33. Show that lines 7 = (I +f = k).+ 231 — j) and # = (41 — k) + u(21 + 3k) 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

34. Sketch and find the area of the region

{(x,y): x*+y*<16, y*=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 Ix each, Iy each and 2z 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 22,300 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 Y900, 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
slayground 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
n L.

Answer the following using the above information.

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

The linery = x — 4. [1Mark]
11) Let R= {(Li, L2): LiLL> where L, L2€L} then, show that R is symmetric but neither reflexive nor
ransitive. [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 4327 ml and having minimum surface area as shown. They tried different options and
tried to get the solution by answering the questions given below:

(1) If r is radius of base of cylinder and h is the height of cylinder then establish the relation between

rand h. [1Mark]

(i1) Find total surface area in terms of r only. [1Mark]

(ii1) Find the radius r for minimum surface area. [2Mark]
OR

(ii1) Find the minimum surface area. [2Mark]

Case Study-3

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

| —

n the office three employees Mehul, Janya and Charvi process incoming matter related to a particular project.
Mehul processes 40%.0f the matter and Janya and Charvi process rest of the matter equally. It is found that 6%
»f matter processed by Mehul has an error whereas for Janya and Charvi error rate is 4% and 3% respectively.

1) What is theprobability of an error in processing the matter?

i) The processed matter is checked and the selected matter has an error, what is the probability that it was
yrocessed by Mehul?
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SECTION A 20 x 1= 20This section comprises of 20
Multiple Choice Questions (MCQs) of 1 mark each.

d
1. The L.F. of d_z + y tan x = sec x is:

(a) tan x (b)"sec x
(c) tan®x (d) secx.tan x 1

- - - - N -
2. If|la+b|=|a-b]|, then vectors ¢ and b are:

WHATSAPP - 8056206308

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

0 2 4 |, then A! exists if:

11 3

(a) A=2 (b) Lx#2.5

(c) A#-2.5 d r#2 1

65/ 1 2
ISWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 80562067




4. The function fix) = 2x3 — x2 + 5 is a polynomial of third degree then which of
the following statement is not true about flx)?

(a) It is continuous and decreasing in (0, %)

1
(b) It is differentiable and increasing in (5 ,OOj.

(c) It is continuous and increasing in (—co, 0).

(d) It is differentiable and increasing-in (0, o). 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

432 coso. —bHsin o

432sino.  5cos OJ then |Adj B| is equal to:

6. If for a square matrix B, B= {

(a) 2160 (b) (2160)?
(c¢) (2160)3 (d) (2160)* 1
7. The intervalin which y = x2 (x — 3)? decreases is:
(@) (—0,0)w [3, ©) (b) (-, 0)
3 3
e ° d 2 %
(c) ( ,O)u[2,3j (d) (0, 2ju(S, ) 1

8. The value of % such that the vectors a= 2i + 7»} +'k and B=2+2}+3]} are

orthogonal is:
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Ly (b) y=tanlx

() y=sinl(x —1) (d y=tanl(x-1) 1

(a) y = sin”

d?y .
10.If x = sin t and y = 2¢, then —- 18

dx
(a) 2sin t cos? ¢ (b) 2cos 2t
(c) 2sec®ttant (d) 2sin 2t 1
1 4
o0 11.ForA=|-1 3|, (AD)T is equal‘to:
= 0 5
M @ (b) (AT
O 1
- © A @ 5 1
N
o) 1
—log(log «c)dx 1is:
n 12 Jx g(log «)dx
8 (a) log(log'x) + C (b) log x(log (log x)) —log x + C
| (c)tlogx—1)+C (d) log(log (log x)) + C 1
m 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.
m The probability that the first seed picked is of type A and the second of type
g Cis:
16 8
E @ To1 b To1
( 18 (d) S
L © 5 55 1
; 1 -2 2
14.If A=|0 2 -3, then A (adj A) is:
3 2.4
(a) 61, (b) 8L,
(c) I, (d) 2I4 1

15.The feasible region corresponding to the linear constraints of a linear
programming problem is shown:

65/ 1 4
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0
+ 2y =40
AEEEIIERN £+ 2

Y 3x+y=30 4x+3y:60

pd

Which of the following is not a constraint to the given Lineatr 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 =2px ++b2p? +a2 , where, P = &y is: JOIN 10™0or12™ PAID WHATSAPP GROUP
dx 15T DEC 2025 TO FEB 2026

UPLOAD DAILY ONE SUBJECT FULL TEST PAPER

(a) O (b) 2
TEST GROUP FEES RS.1000 ONLY
(C) 1 (d) 3 ALL TEST PAPERS WITH ANSWERS UPLOAD IN YOUR WHATSAPP
FREE USERS CHECK ALL SAME PAPERS UPLOAD IN MY
Sin e cos e WEBSITES. YOU CAN DOWNLOAD AND PRACTICE
17.If A = ) , then det (A. adj (A)) is: RAVI TEST PAPERS & NOTES
cos® sin 0 . WHATSAPP - 8056206308
1+ cos46 1+ cos 20
(a) ——— (b) —
2 2
(¢) 1+ cos 40 (d) 1+ cos 20 1

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

x+2y>3
x >10
y=0

65/ 1 5 P.T.O.
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30 -

251

207

151

101

X

X' T 1 I
5 O 3~d0 15 20
.5 W;y =3

Y' x =10

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 1S one-one
X

WHATSAPP - 8056206308

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

Reason (R): . - The function g : N —> R* defined by f(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
65/1/1 6
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SECTION B 5x%2=10

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

11 :
21.1If cot (—gj = x, then find the value of sin x. 2
OR
Find the value of {tan (1) — cot™1(-1)}. 2
n/4 JOIN 10™or12™ PAID WHATSAPP GROUP
99. Prove that J' 2tan’x dx =1-10g2. 1 DEC 2025 TO FEB 2026
0 UPLOAD DAILY ONE SUBJECT FULL TEST PAPER
TEST GROUP FEES RS.1000 ONLY
ALL TEST PAPERS WITH ANSWERS UPLOAD IN YOUR WHATSAPP
x4 + 1 FREE USERS CHECK ALL SAME PAPERS UPLOAD IN MY
23. Find: J dx WEBSITES. YOU CAN DOWNLOAD AND PRACTICE
x2 —+ 1 RAVI TEST PAPERS & NOTES

5 30

OR

Find the area of shaded region as shown in figure:

X<

WHATSAPP - 8056206308

24. Solve: xﬂ = y(log2 + 1). 2
dx X

—> A A A
25. A drone is flying along the path represented by the vector @ = i+j + k. Find
the value of cosine of the angle that the drone’s path makes with y-axis. 2

65/ 1 7 P.T.O.
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SECTION C 6x3=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%=y—xsin(%j 3
OR

Find the particular solution of the difféerential equation e"\1-y Zdx + %dy =0,

given that y = 1, when x = 0. 3
27. Consider the following LinearProgramming Problem:
Maximise: Zn=3x + 2y
Subject to: % =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 linesy =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 cm?/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

WHATSAPP - 8056206308

when the height is 4 cm. 3
OR
Prove that y = a ecos (log x) + b sin (log x) is the solution of
2
x2 M +x(@]+y=0. 3
dx? dx

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

65/ 1 8
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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 hépassed? 5
SECTION D 4x5=20
This section comprises of 4 Long Answer (LA) type questions of 5 marks each.
10 2
32.IfA=|0 2 1|, theniprove that A3 —6A2 + 7A + 2] = 0. 5
2 0 3
OR
Using matrx. method, show that the following system of equations is
Inconsistent:
S —y—2z=2: JOIN 10™0z12™ PAID WHATSAPP GROUP
’ 15T DEC 2025 TO.FEB 2026
2y —z=-1, UPLOAD DAILY ONE SUBJECT FULL TEST PAPER
3x—5y =3 TEST GROUP FEES RS.1000 ONLY 5

ALL TEST PAPERS WITH ANSWERS UPLOAD IN YOUR WHATSAPP

FREE USERS CHECK ALL SAME PAPERS UPLOAD IN MY
WEBSITES. YOU CAN DOWNLOAD AND PRACTICE

33. Evaluate e Sln( + x) dx RAVI TEST PAPERS & NOTES 5

WHATSAPP - 8056206308

CHECK\EREE TEST PAPERS

O"—zl-h‘?—‘

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

WHATSAPP - 8056206308

the maximum area? 5
OR
Find the maximum and minimum values, if any, of the function given by:
flx) = x3 —6x2+ 9x + 15 5

35.In an oil refinery, two pipelines lie along the lines
r=(8i—19; +10k)+ AM3i - 16 + k)
and 7 =(15i + 29 +5k) + 1(3i + 8 — 5k)

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

65/ 1 9 P.T.O.
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SECTION E 4%x3=12

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

36.Case Study — 1

A confectionery shop i1s 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, ¥): cost of x < cost of y}.
Based on the given information, answer. the following questions:
(A) Express the relation R in roster form.
(B) Is R a reflexive relation? Justify your answer.
(C) Is R a symmetric relation? Justify your answer.
OR
Is R a transitive relation? Justify your answer. 2

WHATSAPP - 8056206308

37.Let d,, d,, and dg be three mutually exclusive diseases.
Let S = {S,, S,,"S,, S, S, S, be the set of observable symptoms of these
diseases. For example, S, is the shortness of breath, S, is the loss of weight,
S, is the fatigue, etc. Suppose a random sample of 10,000 patients contains
3200 patients with disease d, 3500 patients with disease d, and 3300
patients with disease d, Also, 3100 patients with disease d,, 3300 patients
with disease d, and 3000 patients with disease d, show the symptom S.

65/ 1 10
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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 d,? 1
(B) Find the conditional probability that the patient shows the symptom S
given that he suffers with disease d; and also calculate the conditional
probability that the patient shows the symptom S given that he suffers

with disease d,. 2
OR

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

probability that he does suffer with disease d,? 2

(C) Let D, denote the event that.the patient has disease d.(i = 1, 2, 3) and
S be the event that the patient shows the symptom S. Then, find the

value of Zf P(Ej. 1

S

38.Case Study — 3

Three students \Piyush, Prateek and Pankaj are given a rectangular sheet
of sides 45 em-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,;

WHATSAPP - 8056206308

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

4
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iit)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

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.

g v) In Section B, Questions no. 21 to. 25 are very short answer (VSA) type
m questions, carrying 2 marks each:
o 1)) In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
o carrying 3 marks each.
N i) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
8 carrying 5 marks each.
o i) In Section E, Questions no. 36 to 38 are case study based questions carrying
w 4 marks each.
| iiti) 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
l 2 questions in Section E.
& x)  Use of calculator is not allowed.
(/p) SECTION A
E 'his section comprises multiple choice questions (MCQs) of 1 mark each.
T f th ix A is such th LAI#) hen A + A2 ;
: If the matrix A = [ajjlg.2 1s such that a;; = 0 ifizi’ then A + is
; equal to :
10 _ _
A B
(A) 0 (B)
1
C D
(C) 1 (D)
65/S/1 Page 3 of 23 P.T.O.
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2. fx) = cos_1 (2x) RTAA 2

A [-1,1] ®) |o, ﬂ
1 1
© 2,2 ® -3 5}
o cos 75° sin 75° S
0 ' sin15° cos15° '
g A) 1 (B) =
8 (©) % D) @
N o
© =il &IMQSX%INQ,H'%X2=I%,ﬁX_IW%:
o)
() @A X B) X
w C) 1 (D) O
|
m 1 2 3
o TRUR A= |2 3 1| Haadag, FTHCES T |
< 3 1 2
N (A)  £5 (B) -5
E C) 5 (D) 0
: . A A n T T TolHh AL &, AT A (Adj A) §TH :
; (A)  dcHHS ATYE
(B) dfed s1®
(C) A AR
(D) form wwfird st
65/S/1 Page 4 of 23
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ERE
R
The domain of f(x) = cos_1 (2x) 1is:

(A) -1, 1] (B) [0, —}
© -2 2] D) {_

cos 75° . sin 75°
sin 15° .cos 15°

The value of the determinant

A 1 (B) zero
1 J3
(C) 2 (D) 5

For a non-singular matrix X, if X2 = I, then X Lis equal to :

A X B) X?
(C)« 1 D) O
1 2 3
The cofactor of the element ag9 in the determinant A={2 3 1| is
3 1 2
(A 5 B) -5
C) 5 (D) 0
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
Page 5 of 23 P.T.O.
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dzy

7. WWex=tddqmy=t? At=1W ) Framse:
dx?
3 2
@ 3 ® -2
3 2
(C) b (D) -3
00 . wEmEx®=yau@ry = 1 N UiEg & Sl ST 2 ;
o 2 1
(op) A) = iR (B) = @i
o 3 3
© © Ilwtm D) 2t
N 3
c NN o (o oo o (o
O - AT Teh TMTed o SATACH o T 2hl &L ITeh! BISAT o6 Tier ot a0 4 AT €, l et
(e ] T TR & §
=~ (A) 13 518
I (B)» . 2T 513
& () 3atgHs
g (D) 4 5T
/s
F 0. 3cos&dx TR :
< Jx
é (A) —6sinJx+C
B) —6cosVx+C
(C)  6cosvx+C
(D) 6sinVx+C
65/S/1 Page 6 of 23
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2

7. IfX=t3andy=t2,thend—}2’at t=1is:
dx
3 2
A — B -2
(A) 5 (B) 5
3 2
C - — D) -=
(C) 5 (D) 3
w . The area bounded by the parabola x2= y and the liney =11is:
o @A) 2 squnit B) L squnit
" : :
(o) 4 |
o (C) 3 sq units (D) 2 sq units
c . If the rate of change of volume of a sphere is twice the rate of change of
8 its radius, then the surface area of the sphere is :
(o) (A)  1.squnit
|
l (B)". "2 sq units
0. (C) 3 sq units
g (D) 4 sq units
< 0. 3 cos Vx dx is equal to:
T .
; (A) —-6sinVx+C
(B) —6cosyx+C
(C) 6cosvx+C
(D) 6sinVx+C
65/S/1 Page 7 of 23 P.T.O.
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11. 3fe if(x) = 3x% — 34 YRR R (1) =0%, A fx)T:

dx X
&) 6x+ 2
X
(B) x4—i3 +2
X
© 452
w X
g (D) x3+ xi3 + 2
({e)
Q. T LPP §, Waeh ferr saeiiel g1 s FeTd & o i foig (1, 1), (3, 0) der
s (0,3)813fe Z = ax +by, SE a, b > 0 T FATHFT FLAT & 3R Z T ~ATH HH
10 (3, 0) AT (1, 1) T &L Tl a TAT b o si=r T el BT
g (A) a=2b
b
I (B) a= 5
& (€) a=3b
- & (D) a=b
F3. a?IT=|"ﬁ‘E1ny+y£1, X, y>0 a??’iﬁThZ=3X+4y FT AfTHIT AR
< A 3 (B) 4
é C) 7 (D) o
14 aawwﬁwg—y_2 4y EE TR
X
Q) &£HY=C B) e~ +eV=C
©€) e=e'+C D) -V=C
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11. If if(x) = 3x% - % such that f(1) = 0, then f(x) is :
dx X

(A) 6x+ 12

<P

B) -1 49

© x+1_9

WHATSAPP - 8056206308

X3
(D) x5 + % + 2
X
2. 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
B = —
(B) ~a 5
(€) a=3b
(D) a=b
3. The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,
X,y >0is:
A 3 (B) 4
Cc 7 (D) O
14. The general solution of the differential equation g_y —ox .Y s ;
X
x2 +y x2 -y
A e =C B) e® +e7=C
2
(€ e=eV+C D) e~ V=C
65/S/1 Page 9 of 23 P.T.O.
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3 2
I ‘m’ qAT ‘0’ SHAST: ITTeheT THIET 1 + (%) = 3—32’ F Td qAT FIfe g, ar
X

(m+n)FIATR :

A 4
B) 3
C 2
D) 5

- - -
e |ad |=1,|b|=2aa.b=28,d |a+b | HATL:

A 9
B) 3
< -3
(D) 2

AR TN b TWIFERF | axb | = a. b 2| A6 G H T T AL
(A). . 30° (B) 60°

(C) 45° (D) .~90°

T TUeFenT 3 ST IBTAT TRT | SFH-8-hH &1 J0 T 31 sl IiRiehaT @

1

(A)
® =
© 3
™ 5
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15. If ‘m’ and ‘n’ are the degree and order respectively of the differential

3 2
equation 1 + (ﬂj = d—}zl, then the value of (m + n) is :
dx dx
(A 4
B) 3
C) 2
o0 D) 5
o - — -
0N & If|a|=1|b|=2and a.b =2, then thevalueof [a +b | is:
({o A 9
Q@
@ C -3
8 o
w —> - RN g - —>
7. Two vectors a and b are such that | a xb | = a . b..The angle between
| the two vectors is :
B @ s B) 60°
& (C) 45° (D) .90°
& 8. A coin is tossed three times. The probability of getting at least two heads
< is :
1
: (A) 5
= ;
B 2
(B) 3
1
C el
(C) 3
1
D -
(D) 1
65/S/1 Page 11 of 23 P.T.O.
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(A) T91 T8 %1 T (R) ST 3o 11 711 € | §9 J%1 % Hel IR <l 150 T 1S (A), (B),
(C) 3R (D) & @ AR AT |
(A) TR (A) 3R ek (R) SHT Hal § AR o (R), TR (A) T T2 Imea
FATR |
(B) AR (A) 3R dh (R) ST ©&l &, Tq o (R), AMHAA (A) T @&l
ST 7T AT R |
(C) AR (A) W&l &, Tt doh (R) TTAd 2 |
(D) AT (A) TToTd B, T 0ok (R) FRL & |

FATf: R —> R T R Hife, fi8 f(x) = x> % &9 § qfeiva foram e 2 |

STAHIT (A) : f(x) TF Tkl e 2 |
T (R) : Ife HeAT T G Sk TIHT o GHTE &, dl f(x) Tohehl HeAT BIAT S |

g

g

SR (A); . HETH IR e f(x) = [x], x € R, x = 2 T e T8 ¢ |

T (R)-: WETH qUITeh o ol ot quiehler /I 9 e =21 B |

Qs g

7@UE # 3ld 73907 (VSA) TFR & 5 T B, To17H Tl & 2 HF ¢ |
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g
:
:
:

1 1 _1(1—)(

+X

j,xe [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.

Consider the function f: R —— R, defined as f(x) = x5,

N

Assertion (A) : 1(x) is a one-one function.

Reason (R): f(x)i1s a one-one function, if co-domain = range.

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

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

WHATSAPP - 8056206308

1. (a) Find the principal value of cos 1 (—%j +2sin ! (%j

OR
(b) Prove that :

tan_lx/; = 1 cos ! (l_xj,x e [0, 1]
2 1+x
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29. a%ey<x+1>=1%,amw%g_§=_ey.
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T 2 m/s T &Y W ST | SR T FERT a7 [oh8 T 5 T 8, Sk digl
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00 4+ & FRFG-L-1,2),(2,8, 1) TAT(3;11,6) HL@ &, AT . T 1 1 hIfC |
g AT
(Lo @) @& au _b)ﬁﬂg-ﬂmﬂﬁﬂ(co—initial vectors) & S Tsh GHI A hl
g Hmlﬂgw|iq4|&%3ﬁt|ﬁ)|=10,|_b)|=2694T5)._b)=12%|wiﬂ?
e SIS AT &AHA G hITg |
N
g 5. @IS T =(3% 201 —(2-21)) +(6+ 20k o
I F=@2 —5k)+u61 +37 +2k)F e Hramr AR
o
A LCLERIT
< 7 GUS H TH-IT (SA) YR & 6 T4 &, S8 Jcdh & 3 3 8 |
= 6. TFy = — x° + 3x + 9x — 30 T TIUIAT (ST) T SATIHAT H F1 ShITTC |
: 7. (%) F@HINT:
; I\/4x2—4x+10 dx
AT
(@) T G hI ;
]EXSil’l)zi dx
01+cos X
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22. If ¢ (x+1)=1, prove that g—i =—¢.
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 ?

w‘ﬁl. (a)  Find the value of A, if the points (=1, -1, 2), (2, 8, A) and (3, 11, 6)
o are collinear.
'z OR
H
8 (b) a and b are two co-initial vectors forming the adjacent sides of a
- -
N parallelogram such that | a | =10, | b | =2 and a.b = 12. Find
@ the area of the parallelogram.
8 5. Find the angle between the lines
m - 3 " A
r=@B+20)i —(2-20)j +(6+20)k and
I - & A A n A
l r=2j-5k)+u6i +3j +2k).
& SECTION C
m 'his section comprises 6 short answer (SA) type questions of 3 marks each.
E 6. Find the maximum slope of the curve y = — x> + 3x% + 9x — 30.
: 7. (a) Find :
; IJ4x2—4x+1o dx
OR
(b)  Evaluate:
T
J' X sm); dx
1+ cos“x
0
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ST X + 4y <8
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A A, b At mEw R e Ab =

2x + 3y <12
3x+y<9

x>20,y>0
& AT Z = 2x + 3y T ATIHaHIHor T |

FTHA G (252 + y) dx = x dy T AT & J1d HITSIT |

HAUAT
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dx b:¢ X
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ATEhdH Ueh I THET B T UT shl JTTRIshdT JTd ShiTSTT |

YT

TS ATgfeaeh =X X T TReRdr s i feam man g

X 1 2 4 2k 3k 5k
1 1 3 1 1 1
PR 5 | 5 | 25 | 10| 25 | 25
I B(X) = 2:94 =, a1 k J1d shiNE 3T P(X < 4) Wt JraHifs |
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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.

i

(a)  Find the general solution of the differential equation
(2x +y) dx = x dy.
OR
(b)  For the differential -equation g_y ~ Y 4 cosec (Xj = 0, find the
X X X

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

A A . AN A
If a, b and ¢ are unit vectors such that a.b = a. 0 and the angle
2

A
(b x

A AL, T A
between-b ‘and c is rE then prove that a =+

=

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

independently. Their chances of solving the problem respectively
1 1 2

©2°33
will solve the problem.

ar and % . Find the probability that at most one of them

OR

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

WHATSAPP - 8056206308

X 1 2 4 2k 3k 5k
1 1 3 1 1 1
PR Vg V5 25 | 10| 25 | 25

Find k, if E(X) = 294 and also find P(X < 4).
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SECTION D

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

3 2 1
32. IfA=1|4 -1 2], find AL Using A_l, solve the given system of
7 3 -3

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

o 3. (a) Ify=cos x2 + cos® x + cos? (%) # cos (x¥), find g_y
X
3 ,
o (b)  Find the intervals in'which the function given by
N f(X)=iX4—éX3—3X2+%X+11iS:
@ 10 5 5
lﬂ (i) strictly increasing.
8 (ii) \strictly decreasing.
| e . .
l 4, Usingintegration, find the area of the region
l {(X,y): 0£y§x2, 0<y<x, OSXSS}.
m 5. (a) Find the shortest distance between the lines /1 and /9 given by :
= N T S A A
< li:T=1+2j —4k+1(4i +6] +12k)
" SN S SV SV S
; andly: r=31 +3) -5k +pu(6i +9j +18k)
OR
(b)  Show that the lines ~—+ = Y=2 _ 278 ;g x-4 _y-1 _z
2 3 4 5 2 1
intersect. Also, find their point of intersection.
65/S/1 Page 19 of 23 P.T.O.
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(i)  Ifc Rageh! &1 9FE@TT 12 m €, T x TATy. & s Gefel J1d i | 1
(i) () H 9T sk o T, Ragehl-ah QA T el x & Bl o ©F H Fsleh
g | 1
(iii) (%) Td FI I fommd 39 ST e Rageht @ S1ferer-a-21feres gerrer o1
Tk | ((i1) | AT S5sTeh ohT AT ShifSTY) 2
ALY
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TeRUT TETTT — 2
7. RN W99 H, Uk GRS o AEET Hedmor G 4G Il 9Tk § Tk Jel i
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T | 1
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YT
(i) (@) WATf: R — R ¥ fix) = x> gRT GRATNG &, T ax1isq 36 £ a1 Gheht
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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 :

(1) If the perimeter of the window.is 12 m, find the relation between
x and y. 1

(i1) 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 mz, find an
expression for its perimeter in terms of x. 2

Case Study - 2

7. _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 x2 = y.

Based on the above information, answer the following questions :

WHATSAPP - 8056206308

(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) Letf: {1,2,3,4....} — {1,4,9,16.....} be defined by f(x) = 2.
Prove that the function is bijective. 2
OR
(i1i) (b) Letf: R —> R is defined by f(x) = x2. 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.
8 Based on the above information, answer the following questions :
m (i) What is the probability that the waste treatment plant is
8 introduced ? 2
N (i1)  After the selection; if the waste treatment plant is introduced,
8 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.
w 5. In Section C, Questions no. 26 to 31 are short answer (SA)- type questions carrying 3
marks each.
c 6. In Sections D, Questions no. 32 to 35 are’'Long Answer (LA)- type questions, carrying 5
n marks each.
o 7. In Section E, Question no. 36 to 38 are Case study- based questions, carrying 4 marks
each.
o 8. There is no overall choice, however, an internal choice has been provided in 2 questions in
N section B,3 questions in~section C, 2 questions in Section D and one subpart each in 2
guestions of section E:
c 9. Use of calculatoris not.allowed.
m QO-N Section-A (MCQs)
o 1 What is the domain-of cos™1(2x — 3)?
o0 a) [-1,1] b) (1,2) ¢) (-1,1) d) [1,2].
2 - 4 focosa  sina : oy
| it fle) =255 =) then fla)f (B) =
m a) fla)  b)flaf) c) fla+p) d)fla—p)
3 (2 3 2 .
AL fa=(" ) thenA2—44+7Iis
< a) null matrix b) an identity matrix c) diagonal matrix d) none of these
4 /0 2 ~ (0 3a
If A= (3 _4) and If kA = (Zb 24), then the values of k, a and b are
m a) -6, -12, -8 b)-6,-4,-9 c¢)-6,4,9 .d)-6, 12,18
I 5 If |[A] = |kA| and A is a Z x Z matrix thensum of all possible values of k is
< a) 1 b) -1 c) 2 d) 0
: 6 If A is a skew symmetric matrix of order 3 x 3 and|A4| = x then (2025)* =
1 - 2
a)zuzs b)ZZUZS c)(2025) d) 1
7 — o dw _
; fy=e"% thenm—
a) —y b) ¥ cx  d)—=x
8 The rate of change of area of a circle with respect to its radius at ¥ = 3ecm is
a)3m b) 4m c) bm d) 12w
9 j3x+2dx —
x+2 x+2 ax? 3x+?
a)3* “+c¢ b) 3* “log3 + ¢ c)hga+c d) ziags+c
10 | (3gp02(" _
fus sec 1(5 — x:] dx =
a) b) v3 c)—v3 d)1
11 | The area of the curve ¥ = sinx between 0 and ™ is
a) 1 sg. unit b) 2 sqg. unit C) 4 sq. unit d) 8 sq. unit
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12 | The solution of differential equation % + % =0is
a)y=i b)x:ﬁ C) Xy = cx div=c
13 | The integrating factor of the differential equation x% +2y=2x%is
a)=  b)x c) x2 d) 5
14. Y
The value of |>< J k+2 jx i .k is
a)l b) -1 c)2 d) -2
15. | Projection of 2Zi + j on the vector i — Zj is
a4 b) O c) -4 d)2
16. | The maximum value of z = 3x + 4y subject to constraints x + ¥y =1l and x,¥ = 0 is
o0 a) 7 b) 3 c) 4 d) 10
c 17. | The optimal value of the objective function is attained at the points
a) given by intersection of inequation with y-axis only
n b) given by intersection of inequation with, x-axis only
o c) given by corner points of the feasible region
d) None of these.
o 18. | Two dice are thrown. If it is known that the sum of numbers on the dice was less than 5, the
N probability of getting a sum 3.is
1 z i =1
a) P b) 3 c) 3 d) -
c 19. | The following question.contains STATEMENT-1 (Assertion) and STATEMENT-2 (Reason)
m and has the following choice (a), (b), (c) and (d), only one of which is the correct answer.
o Mark the correct choice.
a) Both A'and R-are true and R is the correct explanation of A.
w b) Both A'and R are true but R is not the correct explanation of A.
c) Ais'true but R is false.
I d) Aris false but R is true.
Assertion(A): Principal value of tan=(—1) = E
m Reason(R): tan™:R—(-7,7)
l 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.
m b) Both A and R are true but R is not the correct explanation of A.
F c) A is true but R is false.
d) Ais false but R is true.
< Assertion(A) : |sinx| is continuous for all x ER
Reason(R) : sinx and |x| are continuous in R .
: Section-B (VSA)
; 21. _ (-5
Find the value of sin<2cot | — —
12
22. | Determine the values of the constants k so that the given function is continuous atx = 0.
sindx
P | =0
flx) = [s;nSx i x
k , ifx=0
23. Fmd where xfy° = (x +y)1L.
OR
Given e* + e¥ = e**¥, Show that + e *=10
24 |ifa=8j+xkandb=yi—2j+kare mutually perpendicular and|a| = |b|, then find the
values of xand ¥
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OR
If la| =3, |b|=5,]c| =7 and @+ b + ¢ = 0 then find the angle between @ and b.

25 | Find a unit vector perpen(_JI_icuIar to both of thg vectors p+¢q and p—q
where p = 2i —j + 2k, g = 3i + 4j + 5k.

Section-C (SA)

26 | The area of an expanding rectangle is increasing at the rate of 48cm?/s. The length of the
rectangle is always equal to square of breadth. At what rate, the length is increasing when
breadth is 4.5cm.

27. | Find the interval in which the function f(x) = tan~(sinx+ cosx),x € (0,m) is increasing or

decreasing.

28 1

. Evaluate | oo “m}z}dx
w 29. | Find the points on the line %z = % = 3;23 at a distance of 5 units from P{1,3, 3).
OR
c Find the equation of a line passing through (1,2, —4) and perpendicular to the lines
™ T =8i+2j— 5k+A(3i — 16j + 7k)
‘p r=3i—j+5k+pu(3i+8j—5k).
o 30. | Solve the following LPP graphically.
Maximize Z = 10x + 13y
N Subject to constraints; .. ~3¥ T ¥ =12,  x+2y =10 andx,y=0
c 31. | Assume that each bornichild is equally likely to be a boy or a girl. If a family has two children,
m what is the conditional probability that both are girls given that
i)The youngest.is-a girl? ii)At least one is a girl?
o OR
w 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
I bulbs drawn?
Section-D (LA)
m Z 4 6
l 32 |IfA=|3 -6 9 | FindA~!and hence solve the equations
10 5 -20
2 3 10 4 6 5 69 20
m 24 ==2 ———+—=5 —4+———=-4
I X vy z ’ X'y Z Xy z
33 _ o o 4 _2yEy Ay, o
< If x = sinf and y = sinpt then prove that {1 x }dxz x+tpy= 0.
OR .
: If x = acos@+ bsinf and y = asin® — bcos@ then show that yzﬁ - x% +y=0.
; 34. | Using integration, find the area bounded between two curves
x? = 4y and the line. x =4y -2
x+1 y-3 z-0
35. = = Also find the

Find the foot of the perpendicular from A(1,2,—3) on the line > > = 1

image of the point A in the line.
OR

x-1_y-a_z-83 x-4_y-1_ z-0
3 4 5 2 1

are intersecting lines. Also, find the point of intersection

Find the value of ‘@’ so that the lines and
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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
y= 3x2
T
Answer the following questions using the abo:ve infrmtion.
(i) If f: R—R be defined byf(x) = 3x2, then checkwhether f is an injective function or not. 1
(i) Let f: N—N be defined by (x) = 3x2. Check whether f is a bijective function or not. 1
(iiLet f: {1,2,3,...} = {3,12,27,...} be.defined by f(x) = 3x2. Check whether the function f is
2
bijective or not by giving suitable reason.
OR
Let f: N—R be defined byf{x) = 3x%. Determine the range of the function f. Also find f (3)
2
37. | The relation between.the heights of the plant (X in cm) with respect to exposure to sunlight is
governed by the following equation y = 4x— Exz, where x is the number of days exposed to
)
N 3 4, -
sunlight i = 1
Answer the following based on above information:
(i) Find the rate of growth of the plant with respect to sunlight. 1
(i) What are the number of days it will take for the plant to grow to the maximum height? 2
(iif) What is the maximum height of the plant?
OR 2
What will be the height of the plant after 2. days?
38 | In answering a question on a multiple-choice test for class XlI, 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 E4,E5 and E be the events that the student knows the answer, guesses the answer and
answers.
Based on the above information, answer the following: 1
(i) What is the value of P{E,)?
(i) Find the value of P(E|E4)? 1
(iii) Find the value of ¥z, P(E/Ep)P(E;) ’
2

OR
What is the probability that the student knows the answer given that he answered it correctly?
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IEferfaa 1469 &1 Tga Gragr] & TigU 37K 37T & & 9T Hifard

(i) 3G IT-97 538 F57 & | G 397 TR & |

(ii) I8 §o7-97 qiq @) 7 [F97f5a 8 — @ &, &, T, T AT & |

(iii) @UE-% 4 Jo7 G&IT1 & 18 7% Tglashediy Tl 97 T&IT 19 TF 20 31¥H9 UF 7
TR 1 37 & T E |

(iv) GUE- 7 397 &7 21 & 25-7% 3717 TG-F707 (VSA) FBR 3 2 37 & Fo7 & |

(v) TIB-THT97 G726 & 31 7% Tg-3F09 (SA) FBR F 3 31! & F77.8 |

(vi) GUS-§ T YT G871 32 @ 35 % &e-309 (LA) ¥R & 5 3h] & 5973 |

(vii) GUE-F 7 F97 G&IT 36 T 38 T iUl JETTT STTENRT 4 3ieh] & Fo7 & |

(Vi1}) Fo7-T7 § GHT fdHeT 787 1697 77 & | T, @Ue-& & 2 I941 4, @Ue-T & 3 Fo71
§, @US-5 & 3 Yo § 79T @US-F 3 2 I H AR 1[4 HT Jiaei7 1597 77 & /|

(ix) Segpeiet &1 39T AT & |

g —%
39 @US 1 20 Sgfashed] Y% § | Teh T 1 1 3T § | 20 x 1 =20
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a c 0
1. 3fe {b d 0} Teh Jfew 38 (scalar matrix) g, Aa+2b+3c+4dHAAS
0O 0 5

@ o0 (B) 5
(©) 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.
(i1) Question Paper is divided into five Sections — Section A, B, C, D and E.

(iit) 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, earrying 5§ marks each.

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

carrying 4 marks each.

(viit)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 x 1 =20

a c 0
If b d 0] 1s ascalar matrix, then the valueof a + 2b + 3c + 4d 1s :
0 0 5

A) 0 B) 5
(C) 10 D) 25
65/4/1/21/QSS4R Page 3 of 24 P.T.0.
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11 2 1 .
5. RemdfeA _?{_3 2}%,3\1311&@A%.
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2 —1 2 -1
(A) 7{3 2} (B) {3 2}
1[2 -1 12 -1
© ?{3 2} © 5{3 2}
3. aﬁA:{i _12}%,?131—A+A2—A3+...%:
-1 -1 3 1
(A) 4 3} (B) 4 _J
0 0 1 0
©) 0 0} D) 0 J
=92 0 0
4. FEA=|1 2 3|3 A | A@d.A) | FAAER:
5 1 —1
(A) 1001 (B 101
(©) 10 (D) 1000
5. Rendfe [ o {_42 g}zo,aﬁxaﬂm%:
A) —4 (B) -2
© 2 D) 4
6. 2% HI ¥ oh YU 3TThalsl @ :
A) e (B) 2e*
(C) 2e% (D) 2e3*
65/4/1/21/QSS4R Page 4 of 24
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) 2 1 } .
2. Given that Al = 1 , matrix A is :
7—-3 2
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2 -1 2 -1
A 7 B
@ 7] ® |5
112 -1 1112 -1
C = D). —
© 7[3 2} ) 49{3 2}
2 1 )
3. IfA={ },thenthevalueofI—A+A2—A3+...1s:
-1 -1 3 1
A B
()_4 3} ()__4_1}
0 0 1 0
C D
©) 0 0} D) 0 J
~2 0 O
4. IfA={1 2 3 |,thenthevalueof | A(adj.A) |is:
5 1 -1
(A) 1001 B) 101
(C) 10 (D) 1000
) 4 0 )
5. Given that [1 x][ 0 0} =0, the value of x1s :
A —4 B) -2
© 2 D) 4

6. Derivative of e2* with respect to e*, is :

A) e~ B) 2e*
(C) 2e% (D) 2%
65/4/1/21/QSS4R Page 5 of 24 P.T.O.
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®

©

10.

k%ﬁmum%%mmwnmpﬂ¥5§£aX¢0

, x=0

x=0WEAd g ?

A 0 (B)

NG I

© 1 @)

T dx HAAE :
0

9— x?
N B T
(A) 5 B) 1
o I D) -~
(©€) 5 D) T
3reThed FHIHT x dy + y dx = 0 b1 SHTIh A B :
(A xy=c B) x+y=c
(C)r x? +y2=c? (D) logy=logx+c

JAThet GHIHIT (x + 2y2) 3—3' =y (y > 0) 1 THTHH 0T 8 :
X

@ = B) x
X

© v D =
y

11, AR aanb AW ERT iR |al =1 |b|l=2dTa

2% AU _b FHRATFETE:

N B T
(A) o B) 3
5T 11w
) — D) ——
©) A D) h
65/4/1/21/QSS4R Page 6 of 24
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7.  For what value of k, the function given below is continuous at x =0 ?
vad+x —2
fry=1" = > **0
k , x=0
@ 0 ® *
4
© 1 D) "4
3
8.  The value of I dx 1s :
9 _ 2
0 X
T T
A) — B) —
(A) 5 B 1
o X D)y -~
©) 5 D) T
9. The general solution of the differential equation x dy + y dx =0 1s:
(A) xy=c B) x+y=c
(C) L a2+ y2=c? D) logy=logx+c
10. The integrating factor of the differential equation (x + 2y?) ;1_37 =y (y>0)
X
1s :
@ < ® «
X
1
©) vy D) =
- - - - B
11. If a and b aretwovectorssuchthat | a |=1,| b |=2and a b = «/g,
%
then the angle between 2 ; and —b 1is:
T T
A) — B) —
(A) o B) 3
5T 11n
C) — D) %
©) 5 D) 5
65/4/1/21/QSS4R Page 7 of 24 P.T.O.
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12. BRm a =21 — ] +k, b =1-8] —5kauc =-31 +4] +4k form fryw

i ST l FEUd Hd 7, I8 2 -

(A) T EHeTg By (B) T 3Afah-Hior By

(C) U wmfgaTg Bryw (D) T wHehIT By
o0
(=
8 13, WATe s e A s R 1 (L ad,
g sz/i\|2+|;></j\|2+|;xl/;|2wtﬂqss’:
8 A) aZ (B) 2a?
g (C) 3a? D) 0
|
0. 14. 185 (1,1, 0) & Bt I STei AT Y3187 o THIAL TG 1, |G THIH 2 :
o > _Aa AA - A A A
< A r=1i-j+ri-7j) B r=1i-j+A]
¢|2 © T =1-3+1k D T =]
: sl-x_y-1_z 2x-3 'y z-4 .
; 15. @ =3 _16941 o 1 T . p o 9 99 & folu WER d"eq

8,988

1 1
(A) -3 (B) 3
© 2 D) 3
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AN AN —> A AN A AN A

- AN - A
12. The vectors a =21 —jJ +k, b =1 -3j —bkand ¢ =-31 +4j) + 4k
represents the sides of

(A) an equilateral triangle
(B) an obtuse-angled triangle
(C) an isosceles triangle

(D) aright-angled triangle

- >
13. Let a be any vector such that-['a | = a. The value of
N A - A - A
la xil?+1axjl®+la xk|%is:
(A) a2 (B) 2a2

(C) 3aZ M) 0

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

parallel to Y-axis is :

WHATSAPP - 8056206308

- A A A A N A A A
A r=1-3+ri-7) B) r=1-3+xr;
- A A A - A
(C) r=1-3+xrk D) r =xj
15. The lines 1—x:y_—1:E and 2x—3: Y :Z_4 are perpendicular to
2 3 1 2p -1 7
each other for p equal to :
1 1
A —— B =
(A) 5 B) 5
©€) 2 D) 3
65/4/1/21/QSS4R Page 9 of 24 P.T.O.
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16. aes T TEE (LPP) foreht Gema & g o1 8, o 3298 e Z = 4x + y &I

WHATSAPP - 8056206308

AR AR 2 :
(A) 50 (B) 110
(©) 120 (D) 170
17. 9 ThAgfessh =X X & WTiehdl i, =2 :
X 0 1 2 3 4
PX) 01 | k| 2k | k| 0.1
&l k Teh 373Td 3= 3 |
A Al =X X 1 H 2 B <l Tfehdr 8
1 2
(A) = B) =
4
© 5 D) 1

18. e f(x) = kx — sin x TR aefum= &, afe

A k>1 B) k<1
C) k>-1 D) k<-1
65/4/1/21/QSS4R Page 10 of 24
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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
(©) 120 (D) 170

The probability distribution of a random variable X is :

X 0 1 2 3 4

PX) |01 | k|2 | k| o1

where k is some unknown constant.
The probability that the random variable X takes the value 2 is :

@) ® 2

(©) D) 1

WHATSAPP - 8056206308

(o N TN N

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

A) k>1 B) k<1
©) k>-1 D) k<-1
65/4/1/21/QSS4R Page 11 of 24 P.T.O.
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ARHYT — T ATHTRG T

TT &1 19 T 20 § Uk IR (A) % 91¢ Tk e (R) fear & | 1 § 9 =l s
BT

(A) ReReH (A) de1 b (R) QI T § | b (R) 1M (A) 1 0 ST il
2|

(B) 3fepeH (A) quT Tk (R) gHIi & 2 | b (R) MM (A) i ot =me &
T |

(C) ANEhReA (A) H 8, 70 T (R) 3 2 |
(D) IANTHYT (A) 39T & Seih dh (R) HA 2 |

19. AN (A): T4 R = {(x, y) : (x + y) Th I T&AT 8 AUl x, y e N} b WJed
TEY T8 3 |

o (R) : Tt e T3 1 o oTT, 2n Tk WIs9 T B |

20. MR (A) : forelt LPP % fore wftsrg e &7 & wivfa feig qofu mu # |

Z = x + 2y 1 AHH TH 3 [6G3HT T Z |

WHATSAPP - 8056206308

T (R) : T LPP fSiereh1 gamre & aieig g1, 1 38aH g hivfie fog T Ed & |
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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 € N}

1s 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.

WHATSAPP - 8056206308

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

region must occur at corner points.

65/4/1/21/QSS4R Page 13 of 24 P.T.0.

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



s -g
M @UE H 5 3 77 I AT T 7, T8 Tieh o 2 37 ¢ |

21. (a) 7< <—%1\F1Qta —1( cos ¥ jﬁ«{cﬂdl—lmﬁoﬂwﬁﬁm

1—sinx
YT

(b) tan™! (1) + cos™! (— %j + sin! (— %j T & T 1A hITIT |

22. (a) 3Iy=cos? (sec22t)%,?ﬁ%§ﬂﬁﬁﬁml
AT
(b) Ay = ev-vE ATty o loegxr
dx  (1+log x)>
23. 98 AU F1d IS, forem Bt f(x) = 2 — 403 + 10 TR g8mH 241
24. Ueh T 1 A 6 cm/s Tl G W F T & | & I IEN &S] (b8 &L Y §¢ &l 7, 99
b R FI daE S ecm B ?
25. maﬁﬁmj dx.
x(x -1)

g~ T
T @UE T 6 TTg-3IT Y o T &, FFTH Wi o 3 37 & |

26. e gy = (sin 2)* - xsmx+ax%?ﬁ Sﬂﬂﬁﬁﬂl

WHATSAPP - 8056206308

27. (a) W @ HINT: I1+cos
0
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SECTION - B
In this section there are 5 very short answer type questions of 2 marks each.

21. (a) Expresstan! (ﬂj, where —~ <x< Z in the simplest form.
1—sinx 2 2
OR
. . 1 ) 1
b) Find the principal value of tan™! (1) +cos™! (— —j + sin”! (— —]
(b) princip (1) 5 72
— 3 9 - dy
22. (a) Ify=cos® (sec” 2t), find 2
OR
dy  logx

(b) IfxYy=e*"Y, prove that —=——=>"——.
dx  (1+1log x)>

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

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

WHATSAPP - 8056206308

25. Find: [— — dx.
x(x”—=1)
SECTION - C
In this section there are 6 short.answer type questions of 3 marks each.
26. Given that y = (sin x)* - 282% + a% find 3_y
X
x dx

%
27. (a) Evaluate: £1 005 9% 1 Sin %%

OR

. 1 X
(b) Find: | ¢e* =+ dx
I [(szﬁ ~/1+x2]

65/4/1/21/QSS4R Page 15 of 24 P.T.0.
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3x+5H
28. A hIfNT : dx
'[w/x2+2x+4

29. (a) 3Tahed THIH ? =y cot 2xw%ﬁ§wmaﬁﬁq,ﬁm%%y&j =2
X

YT

(b) Wm(xe% +v) dx =x dy 1 fafie g1 wa hifve, femg fry =1
%Tﬂx=1%|

30. T4 Y& T 99T il UT% g B hifoTT ;
UL & +y < 6

o FAAA Z = 2x + 3y T A haH T HiforT |

31. (a) 52 TRl S THR A BN E AWM H TEI AT TH I @I JAAT 2 | I 5
ATGTSAT Teh TAT HehTell STaT &, ST S1EeIg aTedl 91 91 Sl & | @l 7T¢ <
STCITE SITAT 1 214 bl UTRIehd 3Td shifSg |

YA

(b) e AT UTE T AHEEAT 3T < STRIehdl, foraw €@ 3T shl wiehar & g
2 | 39 U8 I IR IBIAT T | B 3T shl TEAT bl JTRIehdl S 1 <hifag | 39
T2 o1 HTEY ot [T IR |

WHATSAPP - 8056206308
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3x +5

dx
\/x2 +2x+4

28. Find : j

29. (a) Find the particular solution of the differential equation % =y cot 2x,
X

given that y(gj = 2.

OR

(b) Find the particular solution of the differential equation

y
(xe* +y)dx =xdy, given that y =1 when x = 1.

30. Solve the following linear programming problem graphically :
MaximiseZ = 2x + 3y
subject to the constraints :
xX+y<6
x22
y<3

x,y>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

WHATSAPP - 8056206308

(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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Tug -1

30 @S H AR -3 It Y9 8 | Tedieh T o 5 37 & |
32. (a) 9%y =x|x| 1 ARG GifW | 3T 37 a6, X-31&7 qAT BT & = —2 qAT
x = 2 S e &1 &1 %t THhA 8 JTd hITT |
AT
(b) THTHSH % TANT § drElgd 9x2 + 25y2 = 225, W3 x = —2 T x = 2 IR
X-3781 % s fort &1 <hT &t TTd ShITTT, |

x_

33. (a) WMTA=R-{5}7NMB=R~{1} 8 |f(x)=—

T fermm i |mﬁn%fwamg|
o
(b) W= i o At arafess T3t % Tg= R | qiuriva dey
S ={(a;b) ;& a — b + V2 TH WA TE R }
e, FHfid o1 TR B |

ig’mqﬁﬂﬁawf:A—)B

21 -3
3 2 1
1 2 -1

34, I A= 2, a1 AL i hifSw | 314 e wfientor T 61 & 1Ta shifoTe |

2x+y—3z=13
3x+2y+z=4
x+2y—z=8

35. (a) %@Tg=2y;6:1:1zamsaﬁ;wﬁtwm‘(@a‘r%§ (4, 0, —5) A BT

ST 2, < sit= sl gl T I |
T

. x-1 y—-2 z-3 x—1 y—-1 z-6 : ;
(b) =fe w@rd — o T 3 T == __7qrwaaa'cr%,a“1k

T HH F1d HINT | 37d: ITed aHT G137 o Aead Ueh W& oh1 Hie THIHT
faftae, s feg (3, —4, 7) 9 EH A & |
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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 + 25y = 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,

X 2 ~Show that f is one-one and onto.

defined by f(x) =

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.

21 -3
34. IfA=(3 2 1 |, find Al and hence solve the following system of equations :
1 2 -1

2x+y—-3z=13
3x+2y+z=4

WHATSAPP - 8056206308

x+2y—z=8
. . . x 2y—-6 1-z
35. (a) Find the distance between the line —= 1 = " and another
line parallel to it passing through the point (4, 0, —5).

OR
x—lzy—2:z—3 and x—lzy—lzz—G
-3 2k 2 3k 1 -7
perpendicular to each other, find the value of k and hence write the

() If the lines

are

vector equation of a line perpendicular to these two lines and passing
through the point (3, —4, 7).

65/4/1/21/QSS4R Page 19 of 24 P.T.0.
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g — ¢
T WU H 3 Teh{0T TG Y99 8 | Tk I3 6 4 376 3 |

36. T R, hegpotel T 350 Tl hespeted o WA & o9 &1 § | HIehe o Ueh Hd & ITIHN
Tod (p) o T W foehd aTeT Shogpeiedl hl TEAT (x) ¢ ATt & | oI 3R feeh aret

AT T T, YT T Bl p = 450 — %x‘g"l’ﬂ?lﬂﬁ%

U o AT 9 91 o 3T i

()  rfereraE 3T R(x) = xp(x) I i o foTT fohat 318 () S @M 7 3194 I
T T I |

(ii) . STfRRAH 3T o ToTT Teh hedpeted o ool oh! W 3l TehdHT HHT BT 2

37. Uk WA hg U Ueh URIeTeh Ueh ORIy dRHSH H Had =fehicl dF fodmi &1 exiidn 2 |
HH o 9 g O (0, 0, 0) W ferd & e o foari sht feafcal D, A den V ot 38 TR &
fop % TRAf—aRew s 21 +3] + 4k, 71 +5] +8k @ -3 +7] + 11k
gl

WHATSAPP - 8056206308
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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 — %x

Based on thée above information, answer the following questions :

(1) Determine the number of units (x) that should be sold to maximise
the revenue R(x) = xp(x). Also, verify the result.

(11). © 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

0(0, 0, 0) and the three stars have theirlocations at the points D, A and V

. .. A N A @ N A A N N

having position vectors 21 +3j +4k, 71 +5j) + 8k and-31 +7j + 11k
respectively.

WHATSAPP - 8056206308
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Based on the above information, answer the following questions :

(1) How far is the star V from star A ? 1
—>
(11) Find a unit vector in the direction of DA .
(111) Find the measure of Z/VDA. 2
OR
—> —>
(111) What is the projection of vector DV on vector DA ? 2

38. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in

. : : .1
the same post. The probability of Rohit’s selection 1is = Jaspreet’s

selection 1is é and Alia’s selection 1is i The event of selection 1is

independent of each other.

Based on the above information, answer the following questions :
(1) What is the probability that at least one of them is selected ? 1

(i) Find P(G | H) where G is the event of Jaspreet's selection and H
denotes the event that Rohit 1s not selected.

WHATSAPP - 8056206308

(111) Find the probability that exactly one of them is selected. 2
OR
(111) Find the probability that exactly two of them are selected. 2
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Allindia 2024
CBSE Board Solved Paper

TimeAllowed : 3Hours Maximum Marks: 80

General Instructions:
(i) Thisquestion paper contains 38 questions. All questions are compul sory.
(i) Question paper isdivided into Five Sections- SectionsA, B, C, D and E.
(iii) InSection A - Question Number 1 to 18 are Multiple Choise Questions (M CQ) 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 (V SA) type questions of 2 marks each.
(V) InSection 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
questionsare of 1 mark.each and 1 SA type question isof 2 marks. Internal choiceis providedin 2 marksquestionin
each case study.

(viii) Thereisno overall choice. However, an internal choice has been provided in 2 questionsin Section - B, 3 questionsin
Section - C; 2.questions in Section - D and 2 questionsin Section - E.
(X) Useof calculatorsisNOT allowed.

SECTION - A

371
This section consists of 20 multiple choice questions of 4,  |fA= { } and A2 + 71 = kA, then thevalueof k is:

=12
1 mark each.
1. If a and b are two vectors such that @ 1 (b) 2
B © 5 d 7
lal = 1|6l = 2 and a b = +/3, then the angle between 2a
~ . 1 -1 2 -2 0 1
and—p is: 1
5 LeA=|0 2 -3 andB=§ 9 2 -3|.IfAB=lI,
s b s 3 -2 4 6 1 A
@ 5 ® 3
thenthevalueof Ais:
5r 11x
© — @ — -9
6 6 @ - (b) -2
2. Thevectors a=2i —j+k,b=i-3] -5k and
C=—3i +4j+4k represents the sides of © = @ 0
@ anequilaterld triangle 2
(b) an obtuse- angled triangle 6. Derivativeof x2with respect tox3, is:
(©) anisoscelestriangle > 3%
(d) aright-angledtriangle @ 3 ® =
3. Let a beany vector such that |3 =a Thevalue of
2X
SN2 - N2 = A2 2 5
axil +[ax * +lax&P is: © 3 @ o
@@ a? (b) 2a2
(© 3 d O
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10.

11.

Thefunctionf(x) = [x| + [x —2]is

(@ continuous, but not differentiableat x =0and x = 2.
(b) differentiablebut not continuousat x =0andx = 2.
(©) continuous but not differentiableat x = 0 only.

(d) neither continuousnor differentiableat x =0andx =2.

T
2( 6
The val ue of Itan (5) 0 s
0

@ n+3 ® 3J3-x

© J3-xn @ -3
The integrating factor of the differential equation

ﬂ+zy=0,x¢0ig

dx x
< 2

@ (b)

(C) e; (d) e|og(2x)

Thelines X\ X% 2z X3 y _z-4
elines >0 3 —1an 2p 1 7 are

perpendicular to each other for p equal to:

1 1
@ 5 (b) 5
© 2 d 3

The maximum value of Z = 4x + yfor a L. P P. whose
feasibleregionisgiven below is:
Y

A

90

- (Ov 50)
50 |

B (20,30)

- (30,0)
i i /\C | T >X
Ol 10 20 30 40 50
@ % (b) 110
(© 120 (d 170

12.

13.

14.

15.

16.

17.

The probability distribution of arandomvariable X is:

X 0 1 2 3 [ 4
PX)[ o1 [ k 2k k | o1

wherek is some unknown constant.
Theprobability that therandom variable X takesthevalue
2is

1 L 2
4
© % @ 1

Thefunction f(x) = kx —sinx isstrictly increasing for

@ k>1 (b) k<1

© k>-1 d) k<-1

The Cartesian equation of alinepassing through the point

with position vector a=i—j and parald to the line

x=2_y+l_z x-1_y+l_z
@ 4 =% = O ="~

X+1 y+1 z x-1_y z-1
© 5 =0 @ 5 =3

a c. 0

1f (b d 0O isascalar matrix, thenthevalueof a+ 2b

005
+3c+4dis:
@ o (b 5
© 10 @ 25
12 1
Giventhat A1 = 7{_3 2}- matrix A is:
2 - 2 -1
@ 75 3] o |5
12 - 12 -1
© 7{3 2} @ E{s 2}
2 1
IfA= {_4 _2} thenthevalueof | —A+A2-A3+ . is
-1 -1 3 1
@ {4 3} () {—4 —1}
00 10
© {O O} (d) {O J
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18.

19.

20.

The integrating factor of the differential equation

(c+29) Y =yy>0)is

@ ® x
1
© vy Cliy

QuestionsNo. 19 & 20, are Assertion (A) and Reason

(R) based questions carrying 1 marks each. Two

statements are given, one labelled Assertion (A) and

theother labelled Reason (R).

Select thecor rect answer from the codes (A), (B), (C)

and (D) asgiven below:

(@ BothAssertion (A) and Reason(R) aretrue and the
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true and
Reason (R) is natthe correct explanation of the
Assertion (A).

(©) Assertion (A)istrue, but Reason (R) isfalse.

(d) Assertion (A)isfalse but Reason (R) istrue.

Assertion (A) : TherdationR= {(x,y) : (x +y) isaprime

number.and x, y eN} isnot areflexivereation.

Reason.(R) : Thenumber '2n'iscompositefor all natural

numbersn.

Assertion (A) : Thecorner pointsof the bounded feasible

region of aL. P. P. areshown below. The maximum value

of Z=x+ 2y occursat infinite paints.

Y

60§N (0. 60) T (120, 60)
(60, 30)

30+ R

(40,20) —| W//////////////M

(60, 0)
Reason (R) : The optimal solution of a LPP having
bounded feasible region must occur at corner points.

SECTION - B

Inthissection thereare5 very short answer type questions
of 2 markseach.

21

22.

23.

24,

25,

@ Ify=cosd (sec?2t), find %.

OR

(b) IfxY=¢e*"Y, provethat ﬂ: logx

dX (1+logx)®
Thevolume of acubeisincreasing at the rate of 6cmd's.
How fast isthe surface area of cubeincreasing, when the
length of an edgeis8 cm?
Show that the function f given by f(x) = sin x + cosx, is

. _ . n 5n
strictly decreasing in theinterval (Z' j

T .
Expresstan-t| —%%%_| where = <x <= inthe
@ p : ,
1-sinx 2 2
simplest form.
OR

(b) Findtheprincipal valueof
-1 1 (—1) +sin’l(—i)
tan™ (1) + cos™ D) 2

— 2x "
F.nd.j—(xz+l)(xz_4)d

ECTION - C

Inthissection thereare6 short answer typequestionsof 3
markseach.

26.

27.

28.
29.

Find (;—di if y=(cosx)*+cos/x isgiven.

(@ Find the particular solution of the differential

on Y =y cos2x, giventhaty (%) =2
equation =y cos 2x, giventhaty (| = 2.

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

y
(xe; +yj dx=xdy,giventhaty =1whenx =1.

Find: ['sec®0do
(@ A cardfromawell shuffled deck of 52 playing cards
islost. From the remaining cards of the pack, acard is

drawn at random and is found to be a King. Find the
probability of thelost card being aKing.
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30.

31

32.

OR

(b) A biaseddieistwiceaslikeyto show an even number
asan odd number. If such adiesisthrown twice, find the
probability distribution of the number of sixes. Also, find
the mean of the distribution.

The corner points of the feasible region determined by
the system of linear constraints are as shown in the
falowingfigure:

(i) If Z=3x—4ybetheobjectivefunction, then find the
maximum valuear Z.

(i) If Z=px+qywherep, q>0betheobjectivefunction.
Find the condition on p and q so that maximum value
of Z occursat B(4, 10) and C(6, 8).

T
(@ “Evaluate: J4 xax
O1+ COS2X + Sin2x

OR

() Find: [€ ! o — |ax
(1+X2)5 \/1+X

SECTION-D
In the section there are 4 long answer type questions of
5marks each.
(@ LeA=R—{5} andB=R-{1}.Consider thefunction

x-3
f: A— B, defined by f(x) = E.Showthatf isone

- one and onto.
OR
(b) Check whether therelation Sinthe st of real numbers

R defined by S={(a, b) : wherea—b+ /2 isan
irrationa number} isreflexive symmetricor trandtive.

33.

35.

36.

(@ Find the distance between the Iline

X_2y=6_172 4 ancther I ald to it
2— 4 —_1 an anoerlnepar (0N ]

passing through the point (4, 0, -5).

OR

x-1 y-2 z-3
3 2k 2

(o). If the line and

S e dicular toeach oth
% - 1 - -7 aepependiaarto e,

find the value of k and hence write the vector
equation of aline perpendicular to these two lines
and passing through the point (3, -4, 7).

12 1

FindAifA=|2 3 -1| Hence solvethefollowing
101

system of equations:

X+2y+z=5

2xX+3y=1

X-y+z=8

(8 Sketch thegraphof y = x|x| and hencefind thearea

bounded by thiscurve, X - axisand the ordinates x
=—2andx =2, usngintegration.
OR
(b) Using integration, find the area bounded by the
dlipse 9x2 + 25y2 = 225, thelinesx =2, x = 2, and the
X-axis.
SECTION-E
In this section, there are 3 case study based question
of 4 markseach.
Rohit, Jaspreet and Aliaappeared for an interview for three
vacancies in the same post. The probability of Rohit's

1 1
selection is g.Jaspreet's selection is 3 and Alia's

1
selectionis e The event of selection isindependent of

each other.
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37.

Based on the above information, answer the following

guestions:
(i) What isthe probability that at least one of them is
sel ected? 1

(i) Find P(G|H)where G is the event of Jaspreet's

selection and H denotes the event that Rohit is not
selected. 1
(i) Find the probability that exactly one of them is
selected. 2
OR
(i) Find the probability that exactly two of them are
sel ected. 2
A store has been selling calculators at 7.350 each. A
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

1
the demand function p = 450—5x.

Based on the above information, answer the following
guestions:

38.

(i) Determine the number of units (x) that should be
sold tomaximisetherevenueR(x) = xp(x). Also, verify

the result. 2
(i) What rebate in price of calculator should the store
giveto maximisetherevenue? 2

An instructor at the astronomical centre shows three
among the brightest stars in a particular constellation.
Assumethat the telescopeislocated at O(0, 0, 0) and the
three stars have their locations at the points D, A and V
having position vectors 2i +3j+ 4k,7i +5j+8k and

3+ 7] +11k respectively.

-'u
Based on the above information, answer the following
guestions:

() HowfaristhestarV fromstar A? 1

(i) Find aunit vector in thedirection of DA . 1

(i)~ Find the measure of ~/VDA. 2
OR

(i) What istheprajection of vector DV on vector DA ?
2
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The principal value of cos™ 1 (— ij is:

NG

(A) B) -—

T
4 4

3 27
(C) 1

(D) —
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1 0 O
2. The matrix |0 3 0] is:

0 0 4

(A) an identity matrix (B) ascalar matrix

(C) asymmetric matrix (D) a skew-symmetric matrix
w . If [3x 5].{ );5} = 0, then the value of x'is :
8 (A)  zero B) 5
Q@ © 225 D) +5
c 1 2 .
) . IfA=L 2} and [8A| =k|A|, then the value of k is :
=~ (A) 3 B) 9
ml (C). 6 (D) 27
< . The area of a triangle with vertices (4, -1), (1, k) and (-2, -1) is
m 9 sq units. The value of k is :
: A) 8 B) -8
T © 2 D) 6
= ) s -

6. IfA= L 4}, then the value of |adj A| is:
(A 5 (B) 25
C) -5 (D) -25
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7. 1f Lx) =32 2 suchthat f(1) = 0, then f(x) is :
dx X4

&) 6x+ =
X
B x- L 42
X
o © *- R
= )
m (D) X3 + % + 2
e X
N 2
c . Ifx=sintandy=cost,thend—}27att=£is:
1 o
g A -1 (B) 2
| ©) ~2/2 D) -2v2
& . The area bounded by the line y = x, y-axis and the linesy=0andy =4 is:
m (A) 16 sq units (B) 8 sq units
< (C) 4 squnits (D) 2 sq units
; 0. The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,
X, y>0is:
A 3 (B) 4
Cc 7 (D) 0
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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 :

JOIN 10™Mor12™ PAID WHATSAPP GROUP
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PAPERS WITH ANSWERS TO YOUR WHATSAPP
(B) a= h FEES RS.750 TILL EXAM
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8 2. If | a | =1, | b | =2 and & /b = 2, then the value of | a+b | is:
N (A) 9
@ B) 3
lp) € -3
8 D) 2
|
3. jCOt Jx dx is equal to :
o Jx
(A) logsinvx + C (B) logsinVx
- 2%
= (C) 2logsinvx + C (D) logsinyx
< .
; 4, 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) 1squnit

(B) 2 sq units

(C) 3 squnits

(D) 4 sq units
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15. If ‘m’ and ‘n’ are the degree and order respectively of the differential

3 2
equation 1 + (ﬂj = d_}zr’ then the value of (m + n) is :
dx dx
(A 4
B) 3
C) 2
o0 D) 5
m 6. A coin is tossed three times. The probability of getting at least two heads
8 is :
1
A el
Q
3
B 2
o ¢
1
C el
o
| Do
£ 4
< N — = > S o
m 7. Two vectors a and b are such that | a xb | = a.b . The angle between
F the two vectors is :
< (A)  30° (B) 60°
= (©) 45 (D) 90°
; . . . . . dy l+y .
18. The integrating factor of the differential equation I +y= is :
X X
(A)  logx (B) -—logx
eX
(C) ef-x (D) —

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.

9. 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.
0. Consider the function f: R — R, defined as f(x) = x5,

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

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

SECTION B

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

WHATSAPP - 8056206308

1. If ¢ (x+1)=1, prove that g_y =—¢.
X
) e ~1 1 . -1(1
2. (a) Find the principal value of cos —5 + 2 sin 2 )

OR
(b) Prove that :
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23. A spherical balloon has a variable diameter %(21: + 1). Find the rate of

change of its volume with respect to t.

24. Find the angle between the lines
T=B+20i —2-205 +6+20k and

—>

N N A N A
r=(2j —5k)+u6i +3j +2k).

o

(a)  Find the value of A, if the points (=1, -1, 2), (2, 8, A) and (3, 11, 6)
are collinear.

OR

_)
(b) a and b are two co-initial vectors forming the adjacent sides of a
_)

- g - .
parallelogram such.that |a | =10, | b | =2 and a.b = 12. Find

the area of the parallelogram.

SECTION C

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

6. “Findthe intervals in which the function f given by

flx) = — 2x° — 9x° — 12x + 1is :

(1) strictly increasing. JOIN 10™or12™ PAID WHATSAPP GROUP

.. . ) JOIN TODAY & GET DAILY PDF FORMAT TEST
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OR
(b) Evaluate :

T

X sin X
J‘—zdx
1+ cos“x

0
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28. If a, l/; and ¢ are unit vectors such that a. 0 and the angle

N T>
I
o>

A AL, T A
between b and c is 5’ then prove that a =+

29. Solve the following LPP graphically :

Maximize Z = 2x + 3y

subject to the constraints x + 4y < 8

2x + 3y < 12

w 3x+y<9
° x>0,y >0.
m 0. (a) Four students of class -XII are given a problem to solve
8 independently. Their chances of solving the problem respectively
N are %, %, % and é .Find the probability that at most one of them
@ will solve the problem.
2 "
w (b)  The probability distribution of a random variable X is given below :

| X 1 2 4 2k 3k 5k

1 1 3 1 1 1
& PO | 5 | 5 | 25 | 10 % | %
< Find k, if E(X) = 2-94 and also find P(X < 4).
m 1. (a) Find the general solution of the differential equation
F (2X2 +y) dx =x dy.
< OR
: (b)  For the differential equation g—y ~ Y 4 cosec {Xj = 0, find the
X X X
; 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) Ify=cos x2 + cos® X + cos> (x2) + cos (x¥), find g_y
X

OR
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(b)  Find the intervals in which the function given by
3 4 4 3

f(x) = —x — —x —3X2+§X+ 111s:
10 5 5

(i) strictly increasing.

(i1) strictly decreasing.

o0 2 2 -4 1 —1.0
° 3. IfA=|-4 2 —4|andB=|2:"3 4|, find BA and use this to solve
™ 2 -1 5 0,71 2
° the system of equations :
N y+2z=38,
8 X_y=_17
° 2x + 3y + 4z = 20
I 4. (a)..* Find the shortest distance between the lines /y and /9 given by :
s > A A A A A
l l{:r=1+2j -4k + 241 +6)+12k)
< S S ) A A A
m and/lo: r=31 +3j -5k +p(61 +9j + 18k)
> or
. (b)  Show that the lines *—* = Y2 _ 273 ;g *-4 _y-1 _z
; 2 3 4 5 2 1

intersect. Also, find their point of intersection.

35. Using integration, find the area of the region

{(x,y):OSnyz, 0<y<x, OSXSS}.
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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 :

(1) If the perimeter of the window.is 12 m, find the relation between
x and y. 1

(i1) 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 mz, find an
expression for its perimeter in terms of x. 2

Case Study - 2

7. _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 x2 = y.

Based on the above information, answer the following questions :

WHATSAPP - 8056206308

(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) Letf: {1,2,3,4...} —{1,4,9,16.....} be defined by f(x) = 2.
Prove that the function is bijective. 2
OR

(i1i) (b) Letf: R —> R is defined by f(x) = x2. 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

(i1)  After the selection; if the waste treatment plant is introduced,

what is the.probability that the first person had introduced it ? 2

WHATSAPP - 8056206308
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12T™H MATHAMATICS
Time allowed : _3hour Maximum Marks = __80
SECTION-A
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)

1. Afunction f: R > R defined as f(x) = x? —4x + 5is:
(A) injective but not surjective.
(B) surjective but not injective.
(C) both injective and surjective.
(D) neither injective nor surjective.
a ¢ -1
b 0 5 ] is a skew-symmetric matrix, then the value of 2a — (b + ¢) is:
1 -5 0

2. IfA=

(A)O
(B)1
(©-10
(D)1
3. If Ais asquare matrix of order 3 such that the value of |adj - A| = 8, then the value of |AT| is:
(A)v2
(B) —v2
@83
(D) 2v2
7 =3. =3 1 3 3
4. Ifinverse of matrix |—1 =1 0 |isthematrix |1 A 3|, thenvalue of Ais:
-1 /0 1 1 3 4
(A)-4
(B)1
@3
(D) 4
> -2
5. If[x ‘2 0o]f—1[=1[3 1] [ . ], then value of x is :
X
(A)-1
(B)O
1
(D) 2
6. Find the matrix A%, where A = [aij] isa 2 X 2 matrix whose elements are given by a;; = maximum (i, j) —
minimum (i, j) :
(4)
(B)
©
o[ 1l
7. IfxeY =1, then the value of% atx=1is:
(A)-1
(B)1
(@) -e
(D) —3
8. Derivative of eS"” X with respect to cos xis:
(A) sin xeSin® x
(B) cos xesin’
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= RO PRk 00 ©

e =t =N = =)

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



WHATSAPP - 8056206308

10.

11.

12.

13.

14.

15.

16.

(C) —2cos xeSin® X
(D) —2sin? xcos xesin” X
The function f(x) = % + g has a local minima at x equal to :
(A)2
(B)1
Q0
(D) -2
Given a curve y = 7x — x> and x increases at the rate of 2 units per second. The rate at which the slope of the
curve is changing, whenx = 51is:
(A) —60units/sec
(B) 60 units/sec
(C) -70 units/sec
(D) -140 units/sec

{ _r
x(log x)2
(A) 2log (log x) + ¢

1
[B)—logx+c

3
©) _(10g3 LI

3
(D) Tog ° +c

The value off_11x|x|dx is:
1
(A) %
(B) 3
©) -3
(D)0
Area of the region bounded by curve y? = 4x and the X-axis between x = 0and x = 1is:
2
(A) g
(B)3
@3
(D)3
4 2
The order of the differential equation % —sin (%) =5is"
(A) 4
(B)3
Q)2
(D) not defined
The position vectors of points P and Q are p and q 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 :
() B¥2d
— 4 —
p+3q
(B) T
5p+3q
()%
(D) 5p+3q
8
The angle which the line % = —% = %makes with the positive direction of Y-axis is :
5Tt
(A) -
i
(B) -
i
@

D)5

dx is equal to :
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17.

18.

19.

20.

21.

22.

23.

24,

The Cartesian equation of the line passing through the point (1, —3,2) and parallel to the line :
P=Q2+M)i+A+@r—Dkis

b % b
X y— Z
(B) 2 =12 =2
1 1 2
(XL =y=3 2
2 0 -1
(D)Xt =¥ 22
1 1 2

If A and B are events such that P(A/B) = P(B/A) # 0, then:
(A)Ac B,butA#B

(B)A=B

(OANB=¢

(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.

Assertion (A) : Domainof y = cos™! (x) is [—1,1].
Reason (R) : The range of the principal value branch of y = cos™! (x) is [0, ] — {E}

2
Assertion (A)-:The vectors

= 6i+ 2] — 8k

=101 2§ — 6k

¢="4i—4j + 2k

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.

ol o)

SECTION-B

(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
Find value of k if

sin™?! [ktan (2cos_1 ?)] = g

(a) Verify whether the function f defined by
o1
f(x) = {xsm (;), x#0

0, X =
is continuous at x = 0 or not.
OR
(b) Check for differentiability of the function f defined by f(x) = |x — 5|, at the pointx = 5.

The area of the circle is increasing at a uniform rate of 2 cm?/sec. How fast is the circumference of the circle
increasing when the radiusr = 5cm?

(a) Find: [ cos3 xel®8 sin x dx
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26.

27.

28.

29.

30.

31.

32.

OR
1

5+4x—x2

(b) Find: [

. 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)

(a) Find %, if (cos x)¥ = (cos y)*
OR
d 1-y2
(b) If V1 —x2 + /1~ y2 = a(x —y), prove that = = ==,
2
Ifx = asin® 0,y = bcos3 0, then find X at 0 = %,
dx 4
i eCOS X
(a) Evaluate : fO oC0s Xpo-c0 X dx
OR
. 2x+1
(a) Find the particular solution of the differential equation % — 2xy = 3x? e’ y(0) = 5.

OR
(b) Solve the following differential equation :
x2dy + y(x + y)dx = 0

Find a vector of magnitude 4 units perpendicular to each of the vectors 21 — j + kand 1 + j — k and hence
verify your answer.

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)

1 2 -3
@IfA=1|2 0 —3], then find A~! and hence solve the following system of equations :
1 2 0
Xx+2y—3z=1
2x—3z=2
x+2y=3
OR

1 2 -=3]1[—-6 17 13

(b) Find the product of the matrices [2 3 2 ] [ 14 5 —8] and hence solve the system of linear
3 -3 —4f1-15 9 -1

equations:
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33.

X+2y—3z=-4
2x+3y+2z=2
3x—3y—4z=11

Find the area of the region bounded by the curve 4x? + y? = 36 using integration.

34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the point (2,3, —8) to the line

35.

36.

Ax_y_ 122
2 6 3
Also, find the perpendicular distance of the given point from ‘the line.

OR

(b) Find the shortest distance between the lines L1 & L; given below :

L, : The line passing through (2, —1,1) and parallel to? = % =2

Lyt =14+ Qu+ 1j— (n+ 2k

Solve the following L.P.P. graphically :

Maximise Z = 60x + 40y

Subject to
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 questions
carrying 4 marks each)
(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
rail lines on the railway track and R be the relation on L defined by
R = {(,,1,):1; is parallel to'l,}
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 y = 3x + 2, then find the set of
rail lines in R related to it.
OR
(b) Let S be the relation defined by S = {(1;,1,):1; is perpendicular to 1,} check whether the relation S is
symmetric and transitive.
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37. Arectangular 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 %2 cm as shown below :

i)
lcm lcm

T'ﬁfﬁifi;'.lfi;ﬁ:n:": 777 77777 R
: T - e -.__:" I
1__%5 Tf,r____,_k‘ ) ,"'_ . 1% | | 1% f’/?// /3/ ////é///// /i;

1%

I I .
/ Pnnted matter/ 1.,. cm

For &o ety = otErt ////rr ////’ z/
wr [/ T "y
Autgets - Pt adtog i //
] "f/ ///

lem ;l cm

\\N;ﬂ

NN

R

On the basis of the above information, answer thefollowing 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.

38. A departmental store sends bills to chargeits customers once a month. Past experience shows that 70% of its
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:

(i) Let E; and E, respectively denote the event of customer paying or not paying the first month bill in time.
Find P(E,), P(E,).

(ii) Let A denotes the.event of customer paying second month's bill in time, then find P(A | E;) and P(A | E,).
(iii) Find the probability 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
second month's bill in time.
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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. IfA= [ai]-] is an identity matrix, then which of the following is true ?

0, ifi=j
A) a; =
(A) ay {1, if 1% j
(B) ai]- = 1, VI,]
(C) ai]- = 0, VI,]

0, ifi#j
D) a; =
(B) ay {1, if i=j

2. Let R,denote the set of all non-negative real numbers. Then the function f: R, — R, defined as f(x) = x? + 1is:
(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. LetA= [3 g] be a square'matrix-such thatadj A = A. Then, (a+ b + c+ d) isequal to:
(A)2a
(B)2b
A2c
(D)0

4. A function f(x) = |L—x + [x|| is:
(A) discontinuous at x = 1 only
(B) discontinuous at x = 0 only
(C).discontinuous atx = 0,1
(D) continuous everywhere
5. Ifthe sides of a square are decreasing at the rate of 1.5 cm/s; the rate of decrease of its perimeter is :
(A)1.5cm/s
(B)6cm/s
(C)3cm/s
(D) 2.25cm/s
6. [° f(x)dx =0, if:
(A) f(—x) = f(x)
(B) f(—x) = —f(x)
Q) fla—x) = f(x)
(D) fla—x) = —f(x)
7. xlog x% +y = 2log x is an example ofa:

(A) variable separable differential equation.
(B) homogeneous differential equation.
(C) first order linear differential equation.
(D) differential equation whose degree is not defined.
8. Ifd=21—j+kandb=1+j—k thendandb are:
(A) collinear vectors which are not parallel
(B) parallel vectors
(C) perpendicular vectors
(D) unit vectors
9. Ifa, B and y 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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10.

11.

12.

13.

14.

15.

16.

17.

(A) cos? a+cos? B+cos?y=1
(B) sin? a + sin? B +sin? y = 2
(C) cos 2a+ cos 23 + cos 2y = —1
(D)cos a+cos B+cosy=1
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
Let E and F be two events such that P(E) =0-1,P(F) =0:-3,P(EUF) =0-4,thenP(F | E) is:
(A) 0.6
(B)O-4
(©)0.5
(D)o
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

1 3 1

Ifflk 0 1| = +6,then the valueofKkis:
0 0 1

(A)2

(B) -2

(C) 2

(D) +2

The derivative-of 2*w.r.t. 3* is :

o ()2
o ()
()

3\*log 3
(D) (E) loi 2
If|d] = 2and —3 < k < 2, then [ka| €:
(A) [-6,4]
(B) [0,4]
(C) [4,6]
(D) [0,6]
If a line makes an angle of% 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)O
T
(B) s
(O
(D) m
Of the following, which group of constraints represents the feasible region given below?
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(A)x+2y<762x+y=104,xy=0
B)x+2y<762x+y<104,xy =0
Ox+2y>2762x+y <104,x,y=0
(D)x+2y=>762x+y=104,x,y =0

(e o)
Q
™
=
270 0
s 18. IfA=(0 3 O],thenA_lis:
005
1
g} ER
° (A)|0 3 0|
0 oo Z]
| F 0 0]
(B) 30]/0: % 0
e 00 Y
o 2 0 0]
< ©5|0 3 0
0 0 5.
N [oo
= oG ;o
< 0 o %

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): Every scalar matrix is a diagonal matrix.
Reason (R): In a diagonal matrix, all the diagonal elements are 0.

20. Assertion (A) : Projection of @ on b is same as projection ofbon3d.
Reason (R) : Angle between d and b is same as angle between b and 3 numerically.
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SECTION:B

Question no 21 to 25 are very short answer (VSA)type questions, carrying 2 mark each.

21. Evaluate: sec? (tan_1 %) + cosec? (cot_1 %)

— oX/Y dy — log x—1
22. (a) Ifx = e*Y, prove that ax — (log 02

OR

x2+1, 0<x<d1

tx=1
3_x, 1<x<2 7%

(b) Check the differentiability of f(x) = {

23. Evaluate : fon/z sin 2xcos 3xdx
OR

1
V2x—x2

(b) Given = F(x) = and F(1) = 0,find F(x).

24. Find the position vector of point G-which divides the line segment joining points A and B having position
vectors f + 2] — kand —1 + j + k réspectively in the ratio 4: 1 externally. Further, find |ﬁ3)|: |ﬁf|.

25. Letd and b be two non-zere vectors.
Prove that |2 X b| < |4||b].
State the condition.under which equality holds, i.e.,, |2 X b| = |g]|b].

SECTION: C

Question no., 26.t0.31 are short answer (SA) type question , carrying 3'mark each.
26. (a) Ifxcos (p +y) + cos psin (p +y) = 0, prove that cos p% ='—cos? (p +y), where p is a constant.

OR
(b) Find the value of a and b so that function f defined-as :
(X—2 )
fx<2
=2 +a, ifx
f(x) =<a+b, ifx=2
X2 b ifx>2
k|x -2 nx

WHATSAPP - 8056206308

is a continuous function.

27. (a) Find the intervals in which the function f(x) = % is strictly increasing or strictly decreasing.

(b) Find the absolute maximum and absolute minimum values of the function f given by f(x) = g + %, on the
interval [1,2].

. x%2+1
28. Flnd.f m X
29. Find: [ 222 2% exqy

14+cos 2x
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30.

31.

32.

33.

34.

35.

36.

OR
(b) Evaluate :foﬁ/4 — 1 &

sin x+c X

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

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.

Arelation Ronset 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].

(a) Itis given that function f(x).= x* — 62x2 + 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.

Using integration, find the area of the region enclosed between the circle x? + y? = 16 and the lines x = —2
and x = 2.
(a) Find the equation of the line passing through the point of intersection of the lines % = y%l = % and

x—1 z—7 . A .
- = _% = and perpendicular to these givenlines.

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 % = &27 = 2%8, 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 .

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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38.

SELF-STUDY

. N

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 :

kx?, forx=1,2,3

PX=x) = {ka, forx = 4,5,6

0, otherwise
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.

OR

(iii) (b) Find P(1.< X < 6).

. 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.

[:;:EE I-;r _. - .'i'e

No. gEbecizsalicel b ilogh

The differential equation representing the growth of bacteria is given as :

dP . . ] : 1 '
i kP, where P is the population of bacteria at any time "t ".

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 ' t ".
(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
financial needs.
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aminly

Every year a school offers scholarships to girl children and meritorious achievers based on certain criteria. In
the session 2022 - 23, the school offered monthly scholarship of X 3,000 each to some girl students and X 4,000
each to meritorious achievers in academicsas well as sports.

In all, 50 students were given the scholarships and monthly expenditure incurred by the school on scholarships
was X 1,80,000.

Based on the above information, answerthe 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 schelarships 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,
what would.bethe monthly expenditure incurred by the school?
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12TH MATHAMATICS
Time allowed : _3hour Maximum Marks = __ 80

1. Ifthe sum of all the elements of a 3 X 3 scalar matrix is 9, then the product of all its elements is :
(A)O
(B)9
(27
(D) 729
2. Letf:R, — [—5,) be defined as f(x) = 9x% + 6x — 5, where R, is the set of all non-negative real numbers.
Then, fis:
(A) one-one
(B) onto
(C) bijective
(D) neither one-one nor onto
—-a b C
a —-b C
a b —c
(A)0
(B)1
(€2
(D) 4

3. If = kabc, then the value of kis :

x| +3, ifx<-3
4. The number of points of discontinuity of f(x) = { —2x, if —3<x<3is:

6x+2, ifx>3
(A)o
(B)1
Q2
(D) infinite
5. The function f(x) = x3 — 3x? + 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 (—o, 0)
6. f T/2 sin X—cos X

o - dx is equal to :
1+sin xcos X

(A)m
(B) Zero (0)
/2 2sin x
@/,
2

(D)

7. The differential equation % = F(x,y) will not be a homogeneous differential equation, if F(x,y) is :
(Y
(A) cos x — sin (;)

(B)Z

1+sin xcos x
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8. For any two vectors a and b, which of the following statements is always true?
(A)3-b > [&]|b|

(B)3-b = [d][b]
(C)3-b < [d][b|
(D)3 -b < [4]|b]
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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)
(€) (+/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) abounded 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(SNE)
(B) P(E)
A1
(D)o
12. IfA = [aij] be a 3 X 3 matrix, where aj; = i — 3j, then which of the following is false?
(A) a;1 <0
(B)ajz +az =—6
(C)agz > az;
(D)az; =0
13. The derivative of tan™! (x?) w.r.t.x s :
X
(A) 1+x%
(B) 2x
Q-
(0) 5z
14. The degree of the differential equation (y")? + (y')® = xsin (y") is :
(A1
(B) 2
(@3
(D) not defined
15. The unit vector perpendicular to both vectors i + k and 1 — kis:
(A) 2§
(B))
i-k
© 7
i+k

D)7

2x
1+x%

16. Direction ratios of a vector parallel to line X;—l
(A)2,—-16
(B)2,1,6
(@213
(D)2,-1,3

I

|
I
)
=
)
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cos x —sinx 0
17. IfF(x) = [sin X COS X O] and [F(x)]? = F(kx), then the value of k is :
0 0 1
A1
(B) 2
o
(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°
(©) 60°
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(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, B'AB is a skew-symmetric matrix.
Reason (R) : A square matrix P is skew-symmetric if P’ =.—P.

S

20. Assertion (A) : For two non-zero vectors a and b,
a

:b=b-a
Reason (R) : For two non-zero vectors a and b, X a

X
ol
I
ol

SECTION :B

21. (a) Find the value of tan™? (— \/%) + cot™! (\/%) + tan™! [sin (— g)]
OR

(b) Find the domain of the-function f(x) = sin™! (x? — 4). Also, find its range.

22. (a) If f(x) = |tan_2x], then find the value of f'(x) atx = g
OR
(b)'If y»= cosec (cot™! x), then prove that V1 + x?2 % —-x=0.

23. If M 'and m denote the local maximum and local minimum values of the function f(x) = x + i x=0)
respectively, find the value of (M — m).

24. Find :/ $Ldx

e*¥+1
25. Show that f(x) = eX — e™® + x — tan™?! x is strictly increasing in its domain.

SECTION: C

— aCos 3t — nsin 3t ﬂ _ ylog x
26. (a)Ifx=e andy =e , prove that ™ dog ¥’

OR
fz 2—Xd
242X x

OR

1
f x[(log x)? — 3log x — 4] dx

(b) Show that:

27. (a) Evaluate:

(b) Find:
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28. (a) Find the particular solution of the differential equation given by 2xy + y? — 2x2 % =0;y = 2,whenx = 1.

OR
(b) Find the general solution of the differential equation:
ydx = (x + 2y?)dy
29. The position vectors of vertices of AABC are A(21 — j + k), B( — 3] — 5k) and C(31 — 4j — 4k). Find all the
angles of A 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:

J x%-sin! (x¥/2)dx

SECTION: D

32. (a) Show that a function f: R — R defined by f(x) = 11’;2

the given function f: R — A becomes-an.onto function.

is neither one-one nor onto. Further, find set A so that

OR

(b) Arelation R is defined'on N X 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
. . X—8 y+19 z—10 xX—15 y—29 z—5
perpendicularto the lines < T TS and T T, T

34. (a) Solve the following system of equations, using matrices:

2 3 10 4 6 5 6
-t —=4———+=-=1, -
X y z X y z X

where x,y,z # 0

OR

_ 1 cot x ra—1. [=C€OS 2X —sin 2x
(b) IfA = [_Cotx ) | show that A'a-1= | cos T 2x]'
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35. IfA, denotes the area of region bounded by y? = 4x,x = 1 and x -axis in the first quadrant and A, denotes the
area of region bounded by y? =4x,x = 4, find A;: A,.

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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38.

Fuel (15106 Tem)

On the basis of the above information, answer the following questions:
(i) Find F, when V = 40 km/h.
(if) Find <.
(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 % = —0.01.

. The month of September is celebrated as the Rashtriya Poshan Maah across the country. Following a healthy

and well-balanced diet is crucialiin 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.

" {4 = Partions Eash)

Fatn & Sl_lﬂﬂ'.f: S Fats - 5 pharlion -
o -t‘*-ISUnul - 5 adporicn
it
- x % (2 - 3 Portiana Each}

Fuilses & Cleiry (@ | Pules — I gpenrtion

_nﬁ'-_‘ Diairy — 100 gigorion

Frus & - '\iﬂ E Pofone
Vegutacice, : \ 100 glporticn
’ g1 1

i - . y
W rad e - a B ._"-
o ; P I {10 15 Porkore] VIR N
ﬁk:”f"‘"‘h‘ "@xﬁg’mur Warahasa Nﬂ.!] 10 :
N x+y=G1'-‘
: =28 x+Zr=10
Sx +y=8 Irsfy=28 %=y
Figure-1 Figure-2

A dietician wishes to minimize the cost of a diet involving two types of foods, food X(xkg ) and food Y(ykg )
which are available at the rate 0f 16 /kg and X20/kg respectively. The feasible region satisfying the constraints
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-2.

(ii) If the objective is to minimize cost Z = 16x + 20y, 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
measured against personal injuries and fatality totals.
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Previous records state that the probability of an airplane crash is 0.00001%. 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. Afunction f: R, = R (where R, is 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 amatrix has 36 elements, the number of possible orders it can have, is :
(A) 13
(B)3
(@5
(D)9

3.  Which of the following statements is true for the function f(x) = {

x2+3, x#0 9
1, x=0"

(A) f(x) is continuous and differentiable ¥x € R

(B) f(x) is continuous Vx € R

(C) f(x) is continuous and differentiable vx € R— {0}

(D) f(x) is discontinuous at infinitely many points

4. Letf(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'(x) < 0,vx € (a,b)

(B)f'(x) > 0,Vx € (a,b)

(O f'(x) =0,vx € (a,b)

(D) f(x) > 0,Vx € (a,b)

If [X ; y xzy] = [g g], then the value of (% + %) is:

(A)7

(B) 6

@83

(D) 18

6. fab f(x)dx is equal to :

(A) [, f(a — x)dx

(B) [ f(a + b — x)dx

(©) [ f(x— (a+b))dx

(D) [, f((@—x) + (b — x))dx

7. Let 8 be the angle between two unit vectors 4 and b such that sin 6 = % Then, 4 - b is equal to :

(A) £3

(B) £
Q)+
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8. The integrating factor of the differential equation (1 — XZ)% +xy=ax, —-1<x<1,is:

() o

) s
(OFw

1
D)=

9. Ifthe direction cosines of a line are v3k, v3k, v/3k, then the value of k is :
(A) +1
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(B) +V3
(C)£3
(D) +5
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(A’ | B), then which of the following statements is true?
(A) P(A) = P(A")
(B) P(A) = 2P(B)
(C) P(ANB) = ~P(B)
(D) P(ANB) = 2P(B)
12. | 2X +1 x—1
x24+x+1 x?—x+1
(A) 2x3
(B)2
Qo
(D) 2x3 — 2
13. The derivative of sin (x?) w.r.t. x, at x= vV is
(A)1
(B)-1
(€ —2vm
(D) 2v/m
: : ) an2]®  azy :
14. The order and degree of the differential equation [1 + (&) ] =3 respectively are :
(A)1,2
(B)2,3
(A 21
(D).2,6
15. The vector with terminal point A(2,—3,5) and initial point B(3, —4,7) is:
(A)i—7+ 2k
(B)i+7+ 2k
(C)—i—j—2k
(D) -1 47— 2k
16. The distance of point P(a, b, ¢) from y -axis is :

isequal to:
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(A)b
(B) b
(C)va? +c?
(D) a® + c?
17. The number of corner points of the feasible region determined by constraints x > 0,y > 0,x +y = 4 is:
(A)O
(B)1
2
(D)3
18. If A and B are two non-zero square matrices of same order such that (A + B)? = A% + B?, then:
(A)AB=0
(B)AB = —BA
(OO)BA=0
(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.

1 cos O 1

19. Assertion (A) : For matrix A = | —cos 0 1 cos 0|, where 0 € [0,2m],
-1 —cos 0 1
IA| € [2,4].

Reason (R): cos 6 € [-1,1],v6 € [0,27].

20. Assertion (A): Aline in space cannot be drawn perpendicular.to %,y and z axes simultaneously.
Reason (R) : For any line making angles, o, 3, y with the positive directions of x, y and z axes respectively,
cos? o+ cos? B+ cos? y=1.

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

21. (A) Check whether the function f(x) = x?|x| is differentiable atx = 0
or not.

OR
4
(b) Ify = +/tan /x, prove that &% = 1:—;’

22. Show that the function f(x) = 4x3 — 18x? + 27x — 7 has neither maxima nor minima.

23. (a) Find: f_xv/1 + 2xdx
OR
(b) Evaluate:

2

I f dx

24. 1f3 and b are two non-zero vectors such that (3 4 b) L 3 and (23 + b) L b, then prove that |b| = V2[3].

25. In the given figure, ABCD is a parallelogram. IfAB = 21 — 4j + 5k and DB = 3i— 6§ + 2k, then find AD and
hence find the area of parallelogram ABCD.

L

SECTION: C
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C

In this section there are 6 short answer type question of 3 marks each.
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26. (A)Arelation R on set A = {1,2,3,4,5} is defined as R = {(x,y): |x? — y?| < 8}. Check whether the relation R is
reflexive, symmetric and transitive.

OR

(B) A function fis 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.

d 1-y?
27. (A) If V1 —x% + /1 —y2 = a(x — y), prove that;y( = ,/—1_;-

OR

(B) Ify = (tan x)¥, then find <.

28. (B)Find:
2

X
f T D2 T 9) X

OR
(B)Evaluate: [ (Jx — 1| + |x 2] |x — 3[)dx

29. Find the particular solution of the differential equation given by x? % — xy = x%cos? (zy_x)' given that when
x=1y= g

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(E) =0.6 and P(E U F) = 0 — 6. Find P(F) and P(E U F).
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SECTIOND
In this section are 4 long answer type question of 5 mark each.
1 -2 0
32. (A)IfA=]2 -1 -1/, find A-Yand use it to solve the following system of equations:
0 -2 1

x—2y=102x—y—z=8,-2y+z=7

OR
-1 a 2 1 -1 1
(B) If [ 1 2 x|andAl=|-8 7 —5] find the value of (a + x) — (b + y).
3 11 b y 3

33. (a) Evaluate:
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T .
2 Sin x+cos x
0 9+16sin 2x

OR
(b) Evaluate: f2 sin 2xtan™" (sin x)dx
2 2
34. Using integration, find the area of the ellipse % + YT = 1, included between the lines x = —2 and x = 2.
35. The image of point P(x, y, z) with respect to line§ X y%l = ? is P'(1,0,7). Find the coordinates of point P.
plzys)
107
]
SECTION: E

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 dark.

ATEALISINID IETISTION RATAREIIIZ pTacTION
BEANAE soazivmn the clange i
e Sguwxy o f atoeld o
= b [mEeE 1ne th
ppmld of whelea e Dejphr
(% 1

Epit s

-

JCINT A BIONTE Tai-Cme A
bp=ia EADASE mans
kxi = modsm a2

R @ [ -5 @
- c—--:c:...:I
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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
Cis 6.

On the basis of the above information, answer the following questions:

(i) Express 0 in terms of height of the camera installed on the pole and x. 1
(if) Find 5. 1
(iii) (a) Find the rate of change of angle of elevation with respect to time at an instant when the car is 50 m
away from the pole. 2
OR
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37.

38.

(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 % rad/s, then find the speed of the car. 2

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%, 37% and 17% due to
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. 2
(ii) If the airplane reached its destination late, find the probability that it was due to moderate turbulence. 2

If a function f: X — Y defined asf(x) = y is one-one and onto, then we can define a unique function g: Y — X
auch that g(y) = x, where x = Xand y = f(x),y € Y. Function g is called the inverse of function f.
The domain of sine function is R and function sine : R — Ris neither one-one nor onto. The following graph
show the sine function.
Let sine function be defined from set A to [—1,1] such that inverae of sine function exists, i.e., sin™! x is defined
fron [—-1,1]to A.

X
y=snx

On the basis of the above information, answer the following questions:

(i) If A is the interval other than principal value branch, give an exanple of one such interval. 1

(i) If sin~! (x) is defined from [—1,1] to its principal value branch, find the value of sin™! (— ;) —sin71(1). 1
(iii) (a) Draw the graph of sin™! x fron [—1,1] to its principal value branch. 2

OR
(iii) (b) Find the domain and range of f(x) = 2sin™! (1 — x). 2
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(i) ThisQuestionpapercontains 38questions.Allquestionsarecompulsory
(i) ThisQuestion paperis dividedintofiveSections-A,B, C, Dand E.

fiii)  InSectionA,Questionsno.1tol8aremultiplechoicequestions(M CQs)andQuestionsno.19and20areA sser ti
on-Reasonbasedquestionsof 1mar keach.

<
N—r”

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

/) InSectionC,Questionsno. 26to31 areShortAnswer (SA)-typequestions,carrying3mar kseach.
n)  InSectionD,Questionsno. 32to35arel. ongAnswer (L A)-typequestions,carryingSmar kseach.
/i) InSectionE,Questionsno.36t038areCasestudy-basedquestions,carryingdmar kseach.

/i) Thereisnooverall choice.However,an internalchoicehasbeen providedin2
guestionsinSectionB,3questionsin SectionC,2 questionsin SectionDand one subparteach
in2questionsofSection E.

Useofcalculatarsisnotallowed
SECTION A[1x20=20]

If A isasquare matrix of order 3, and |adj A| = 729, then |A| is equal to

(@3 (b) 9 (c) £81 (d) None of these
Vaue of tan™?! (H+2_1> is
) tan~1x (b) 2 tan~1x ()5 tan~1x (d) None of these

f[2x+y 4x] :[7 7y — 13

Sx —7 4x y x+6 ],thenflndthevalueofxandyare

>
I
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3, y=1 (b)x=2,y=3 (0x=2,y=4 (dyx=3,y=3

2x 5|_16 -2 .
4, |f | 3 | = |7 3 |thentheva|ueofX|s
@3 (b) £3 () t6 (d)6

1 -2 5

5. If there are two values of p for which makes determinant,A =2 p —1| =86, then the sum of these
0 4 2p

number is

(a4 (b) 5 (c) -4 (d)9
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6.1f A is a square matrix and A2 = A, then (I + A)?- 3 Ais equal to
@)1 (b) A ©2A ()31

7. The function f(x) = g + %has alocal minima at x is equal to

(a)2 (b) 1 (©0 (d) -2

8. [ Uy is equal to

(@2Veotx (b)Y ©O7ms (@ 2y@nx
[ x1dx is
)2+/5 (b) 2/5-1 (c) 25 -2 (d)2vV5-3

. For the linear programming problem(L PP), the objective function is Z= x+y. The feasible region determined

by a set of constraintsis shown in the graph

N\

.I(r

=
a—y
=
.E

'}{u,u} R 40,0} = T~

Which of the following statements is true?
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(a) Maximum value of Z isat P (40,0) (b) Maximum value of Z isat Q(30,20)

(c)vaueOf Z at Q (30,20) islessthan value of Z at R (40,0)

(d) Vaue of Z at R(40,0) is lessthan value of Z at P(40,0)

11. The solution of differential equation tany sec?x +tanxsec?2y=0is

@tanx+tany=C (b)tanx-tany=C  (c)tanx.tany=C (d)—==C

tany

12. Find the integrating factor of (1 —x?) Z—i’ —xy=1

@-x (b= (©) N1 = x2 (d) 2 log (1 —x?)

1+x2

13.1f|d@| =10, |b|=2andd.b =12, thenthevalue of |dxb|is
@5 (b) 10 (c) 14 (d) 16
14.1f 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) isequal to

(& 0.24 (b) 0.3 (c) 0.48 (d) 0.96
15. TheliresX =2 =2 and Xt =222 =234
1 2 3 -2 —4 -6
(@) paralel (b) Intersecting (c)skew (d) coincident

16.0fd+b+¢=0,dl =3, |b|=5,1|¢|=7thentheanglebetweend andb is
b4 21 51 s
@-Mb)=5 © @3
17 .Areaof the region bounded by the curve y = cos x between x =0 and x = &t is
() 1 squnits (b) 2 sq-units (c) 3 g units (d) 4 sq units

X
18. If the function f(x) = {zgax_l_sx i i 8

@5 (b) 2 (92 (d) 4

is continuous, then the value of a is
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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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(@) Both (A) and (R) aretrue and (R) isthe correct explanation of (A)
(b) Both (A) and (R) aretrue but (R) is not the correct explanation of (A).
(c) (A)istruebut (R) isfalse
(d) (A) isfalse but (R) istrue.
19. Assertion (A): A function f : A =B can not be onto if n(A) < n(B)
Reason (R): A function f isonto if every element of co -domain has at |least one pre

image in the domain

20.Assertion (A) :If f(x):|cosx|,thenf’(%):-% and f‘(%”):%

s
coSx.  xe (0,5)
Reason (R) : f(x) = |cosx|=

— COS X XE(%,H)
SECTION B [2X 5=10]
21. Solve the equation-cos (tan x) = sin (cot'lz )
22. Differentiate ﬁwith respect to sin x
23. Find 2, iftan ! (x2+ y?)=a

OR
Find-the derivative of (sin x )°s*
24. Find the unit vector in the direction of the sum of the vectors
G=21+2j-5k andb=2{+j+3k

OR

—

Find |@Xxb|, if d= 20+j+3k and b=31+5)- 2k

25. Find A when the projection of P = i+j+4k and q = 2i + 6§ + 3k is4 units.
SECTION C [6X 3=18]

26. Sand is pouring from a pipe at the rate of 12 cm /sec. The falling sand forms a cone on
the ground in such away 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 is4 cm

T

27. Prove that f(x) = sin x + /3 cos x has maximum value at x = -

28. Find the vector equation of the line passing through the point (1,2,-4) and perpendicular

tothetwo lines=— =

x—8 y+19 _ z-10 x—15 _ y—29 _ z-5
=—— and =—=
3 -16 7 3 8 -5
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OR

)
+
&)

~
2
o

Find shortest distance betweentwo lines7 = i +j + A (21 -

21+ j-k+ u(Bi-5j+2k)

7
29.Find [* log(1 + tan x) dx
OR

6

sin®x+cos®x

Evaluate [ T
30. Maximise Z = x+ y subject to the constraints
xt+4y<8, 2x+3y<12, 3x#+y<9,x=0andy=>0
31. A letter isknown to have come either from ‘TATA NAGAR’ or from * CALCUTTA'.
Onthe envelop, just two consecutive letters TA isonly visible. What is the probability that
the letter came from ‘TATANAGAR’
OR
Find the probability distribution of the maximum of the two scores obtained when adie is
thrown twice.

SECTIOND [4X 5=20]

X

32. Find the area of the region bounded by the ellipse 1—: + y?z Tk
OR
Find the area of the region bounded by the curve y=+v16 — x? and X — axis

2 2 -4 1 . -10
3BIfA=|-4 2 —4land B=|2 3 4|thenfind BA and usethisto solvethe
2 -1 5 0 1 2
system of equations, * x-y=3 ,2x+3y +4z=17,y+2z2=7
3
(@)
34.1f (x —a)® + (y = b)? = ¢, for some c> 0, prove that “—_—— isa constant

dax?
independent of aand b
OR

Ifyzeac"s_lx,-1SXS1,showthat(1—x2)%—x3—z—a2yzo

35. Find the foot of the perpendicular from the point (2,3,-8) with respect to the line
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% :% . Also find the perpendicular distance from the given point to the line

=x _
2
SECTION E [4X 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 + 0.0001n? dollars.

Each earphone set is sold at g= 10—0.0004n dollars, wheren > 0, g = 0.

The daily profit in dollars is determined by the equation P(n) = gn -C(n)

Based on the above information answer the following questions:

() 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.

(i)  What quantity of daily production maximizes the profit

37. A coach istraining 3 players. He observes that the player A can hit atarget 4 timesin

5 shots, player B canhit 3 timesin 4 shots and the player C can hit 2 times in 3 shots.

S

From this situation answer the following:

() Let thetarget is hit by A and B: thetarget is hit by B and, C: the target is hit by A
and C. Then, what is the probability that A, B and, C al will hit,

(i1). Referring to (i), what is the probability that B, C will hit and A will lose?

(iif)  Withreference 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’?

WHATSAPP - 8056206308

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
belongsto 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={123,4,5,6)

0] Verify that R : B —«B'be defined by R = {(x, y): yisdivisiblebyx } is an
equivalence relation or not

(i) Let R: B — B he 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

5 2a 1
1.IfB= [0 2 1 ] is the inverse of a 3 x 3 matrix A, then the sum of all values of a for which det (A) + 1 =0, is
a 3 -1
(@) 0
(b)-1
()1
(d)2
_[0 1 2023 ;
2. lf_lg —1[0 O]' then A is equal to
(a) '-8 (2)023
(b) _8 . 0
Ol o,
(d) 0 2023]
15 whenx # 0
3. Find the value of k for which f(x) = { 8x2 ’ is continuous atx = 0.
k , whenx=0
(@1
(b) 2
(c)3
(d) 4

4.1f2 and b are two collinear vectors, then which of the following are incorrect:
(a) b = A3, for some scalar A

(b)a = +b

(c) The respective components of a and bare proportional

(d) Both the vectors 3 and b have same direction, but different magnitudes.

3
5. Write the sum of the order and degree of the following differential equation: %{(%) } =0.
()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=20,x=0,y=0is

(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
(@) = -1+5]+4k+A(G+19)

(b) £= -1+ 5]+ (4+M)k

(c) ¥= i-5j-4k+2k

(d) = Ak

8. Unit vector along P—(i, where coordinates of P and Q respectively are (2,1, —1) and (4,4, —7), is
(a) 21+ 3j — 6k
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(b) —2i — 3]+6f<
(©=-

21 3j

6k

,7

6k
@F+3-5

9. [ edlo8Xdx is equal to :
5

@%+C
6

(b) = +C

(€) 5x* + C

(d) 6x5 + 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

(@)1

(b) 3

()2

(d) infinite

11. Find the direction cosines of the line
x+2 2y-5
= i/

3 12

(b)\/F _JéT\/ﬁ

(©%,-2,-2
3 6
7

@2 ~375

)

12. Unit vector parallel to the resultant of vectors A=4i- 3jand B=8i+ 8j will be
241+51

@—](—
121+5]

(b) —/(—

(C) 61+5]

(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
(@)1

(b) 10

(c) 100

(d) 101
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43l
sl
2l

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 — y?) g—; +yx=ay(-1<y<1)is
1
(a)

y2—1
(b) ==
(15

0

16. Find the value of p if (ZT + 6]+ 27R) X (i + 37+ pﬁ) =0
15

(a) g

(b) 2

Gk

()

17.1f 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) 2 P(A)

(d) P(A/B) > P(B)

18. If for any two events A and.B, P(A) = %and P(ANB) = %, then P(B/A) is equal to
1

(a) ?

(b)7§

(c) gl ]

(d) 5

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): f;ﬁl—ox—_x x=3

Reason (R): [ f(0dx = [ f(a + b — x)dx.
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20. Assertion : Line F = a; +Ab; and T @, a2+pb, will intersect if (b;xb,).(a; -a;) = 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]

1
1+(x+1)2

21. Iff: A > B defined as f(x) = x? + 2x + is onto function, then set B is equal to

OR
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21.1A=[* %], prove that (A—2D(A-3D =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:
[ e®*sin(3x + 1)dx

OR
(b) Evaluate :

3m 3m
sin™! (sinT) + cos™?! (cos T) +tan~1(1)

24. The vector equation of a line AB is given by ¥ = x; (1 + )i+ y; (1 + 2A)j + z; (1 + 3A)k. The coordinates of A
are (X4,V1,%,) and T 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 x4, X5, X3, X4 such that
ZP(X = Xl) = 3P(X = Xz) = P(X = X3) = SP(X = X4).
Find the probability distribution of X.

Section - C

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

26. find

f 2X d
X2 +3x+2 o

27. Find the equation of the plane passing through the line of intersection of the planes T - (i +7+ ﬁ) = 6 and
I (21+ 3§ — 4k) = —5 and the point(1,1,1)

28. By using the properties of definite integrals, evaluate the integrals :
T

f4log (1 + tanx)dx
0
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OR

28. Evaluate :
th/?; dx

/6 Trvem 1S equal to

29. Find :
1 2
f(\/i—$> dx
OR
29
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dx

2 x?
Evaluate [*, ——

30. Minimize and maximize Z=600x+400y
Subject to the constraints

x+2y<12

2x+y<12

4x+5y<20

x20;y=0 by graphical method

OR

30. Shown below is a curve.

L, is the tangent to any point (X, y)onthe curve.

L, is the line that connects the point (X, y) to the origin.
The slope of L; is one third of the slope of L.

Find the equation of the curve. Show your work.

31. Find the particular solution of the differential equation
d .
Xd—z =y ~tan x(g) , given thaty = E atx =1.

Section -D
[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 x-axis, line x = v/3y and the circle x? + y? = 4.

33. Afunction f: R - Ris defined as f(x) = x3 + 4. Is ita bijection or not? In case it is a bijection, then find f~1(3).
OR

33. Prove that the functionf:N—N, defined by (x)=x2+x+1 is one-one but not onto.

34. Find the inverse of the following matrix, using elementary transformations :

WHATSAPP - 8056206308

2 0 -1
A=|5 1 0
01 1

35 Find the area bounded by the circle x? + y? = 16 and the line v3y = x in the first quadrant, using integration.
OR

35. 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.
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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. 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.

N N

The prism is rolled along the rectangular faces and number on the bottom face (touching the ground) is noted. Let
X denote the number obtained on the bottom face and the following table give the probability distribution of X.

X: 1 2 3 4 5 6 7 8

P(X): p 2p 2p p 2p p* 2p® 7p*+p

Based on the above information, answer the following questions :
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).

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
present and still the work gets completed on timeis-0.35 The probability that work will be completed on time
when all workers are present is 0.80
Let: E; : represent the event when many workers were not present for the job;
E, : represent the event when all workers were present; and
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 be completed on time?

(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?
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Case study 3
38. The use of electric vehicles will curb air pollution in the long run.

-

Tt

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)—1t3 5t2+25t 2
5 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) Canithe.above function be used to estimate number of vehicles inthe year 2000 ? Justify.

(B) Prove that the function V(t) is an increasing function.

WHATSAPP - 8056206308
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Paper:4

1. If Ais a symmetric matrix and B is a skew-symmetric matrix such that A+ B = [g _31] then AB is equal to:

@[y )

®[% )

Sl

@[}

2.1f é 2 = P + Q, where P is a symmetric and Q is a skew symmetric matrix, then Q is equal to
@ sz 4]

@5 o

@52 o]

@[s7, Y]

3.f(x) = {3x2; 8 z:i i g is continuous, find k
OF
3
oF
(0>
7
OF

4. Find the value of ‘p’ for which vectors 3i+2j+9K and i-2pj+3K are parallel.

(@-5
() -3
1

() -3
()¢

5. Find the sum of the order and the degree of the following differential equation :

d?y 3fdy
E-}‘ &+(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 < 60X,y 2 0, is
(a) 100
(b) 120
(c) 130
(d) 140
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7. Find the area of pgrallelogram whose diagonals are determined by the vector
a=31—-j—2kandb =-1+3j—3k

(2) ; V266

(b); V276

(c) V268

(d) ;255

. . . . x—1 z+1
8. Direction cosines of the line — =Ty = are

12
()E__lz
a 3’3’3
(b) 2.3 12
V157’ /157’157
2 3 6
©7 =73
2 16
3

@2,

'3

f sin(2x) —9
sin2(x)+2cos2(x)
(@) —log(1 + sin?x) + ¢
(b) log|1 + cos?x| + ¢
(c) —log|1 + cos?x| + ¢
(d) log(1 + tan®x) + ¢

10. LetA = [CQS 2 X a], (a € R) such that A3z = [0 _1]. Then a value of a is :

- sina cosa 1 0
(@5
(b) 0

s
() o
(d)

3/4
. . . dy\? . (dy _d?

11. The order and degree of the differential equation [1 + (&) +'sin (&)] =5z

(a) order = 2, degree = 3
(b) order = 2, degree = 4
(c) order = 2, degree =

alw

(d) order = 2, degree = not defined

12. The vectors AB = 3i + 5j + 4k and AC = 5i — 5] + 2k are side of a A ABC. The length of the median through A
is:

(a) V13 units
(b) 2v/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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kif X=0
2kifX =1
3kifX =2

0 otherwise
(a) determine value of K

(a) 1/6
(b) %

(c) 1/5
(d)1/7

P(X) =

15. The integrating factor for solving the differential equation x% —y=2x?%is:
(a)e™

(b) e™

(c)x

()

16. Write the value of p for which @ = 31 + 2§ + 9k and b=1i+ pj + 3k are parallel vectors.
(a) ;
(b) s
(A3
()

17. For what value of k'is the following function continuous at = 2 ?
2x+1; ifx<2

f(x)={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
(@) P(A'nB")=(1-PA))(1-P(B))

(b) PA+PMB)=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.
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19. Assertion (A)If0 < x < %then sin~Y(cosx) + cos™1(sinx) = m — 2x

Reason (R) cos™1x = g —sin~lxvx € [0,1]

20. Assertion (A) : The range of the function f(x) = 2sin™!x + 37“, wherex € [-1,1],is [

Reason (R) : The range of the principal value branch of sin™1(x) is [0, 1t].

s 51'[]

2’2
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Section -B
[This section comprises of very short answer type questions (VSA) of 2 marks each]

21.If |5’ X B|2 + |3 . B|2 = 400 and |a| = 5, then find the value of |B|
OR

21 Find all the possible vectors of magnitude 5v/3 which are equally inclined to the coordinate axes.

22.The sum of a matrix and its transpose is [_61 _41]

Find one such matrix for which this holds true.

2

2
23. Find the maximum area of an isosceles triangleinscribed in the ellipse % + % = 1 with its vertex at one end of

the major axis.

OR

23. Find the angle between unit vectors d and b so that v3d - b 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 9K

(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]

L [T/2 cosx
26. Evaluate: [, Do arsm )

27. The anti-derivative of a function of the form (3x — 1)f(x), (x * %), is given by 3x* — 13—3)(3 + %xz + C, where C is

the constant of integration.
Find the value of f(6). Show your steps.

28.

Evaluate the integral:
/2

Vsinx - cos®xdx

0
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OR

28.
Find [

2x
X2+3x+2

dy

29. Solve the following differential equation : x o

+y-x +xycotx=0,x#0

OR
29. Solve the differential equation (1 + y2)(1 + logx)dx + xdy = 0, given that when x = 1 theny = 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 < 200,
x,y = 0.
31.If x = sin't,y =sin pt rovethat(l—xz)dz—y—xd—y+ 2y =0
: Y Pt p axz  Xgx TPy
Section -D

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

32. Aline 1 passes through point (—1,3, —2) and is perpendicular to both the 1ines§ = % =-and — = =—
Find the vector equation of the line I. 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

WHATSAPP - 8056206308

OR

33.Letf: R — {— %} — R be a function defined as f(x) = 3:%. Show that f is a one-one and into function. Hence find
1

1 3 4
34.1fA=12 1 2|findA-L
5 1 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 T = (3i - 27+ 6R) +A
(Zi -j+ ZR) and the plane ¥ (3i - 27+ 6R) 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 2zmarks 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 = {b;,b,, b3} and G = {g;,g,}, where B represents the set of Boys selected and G the set of Girls selected for

._I -H I_r i i -

By e !
1

i i »

AR, e al

L
E_
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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 = {b;,b,,bs}and G = {g,, g,}, 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 ?

(II1) 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.
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Or
(1I1) A function f: B — G be defined by f = {(by, g1), (b2, g2), (b3, g1)} 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 2cm3/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.

(i) 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 = 2v/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) = — %tz + 12—3t +1,
where h(t) is the height of ball at any time t (in seconds), (t = 0).
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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.

WHATSAPP - 8056206308
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Paper: 3

cosa —sina

1. LetA= [sina cosa

@5,
(b) 0
©

(d) ¢

], (a € R) such that A3z = [(1) _01] Then a value of ais :

2.1f A is a non-singular square matrix of order 3 such that A2 = 34, then value of |A| is
(a)-3

(b) 3

(€9

(d) 27

3. Solution of the differential equation tany sec2xdx+tanx sec2ydy = 0 is :
(a) tanx + tany = k

(b) tanx - tany = k

(c) (tanx/tany)k

(d) tanx . tany = k

sinZax

4. The function f(x) defined by f(x).= < e X7 0 is continuous at x = 0. The value(s) of aiis/are
1, x=0

(@o

(b) 1

(c)-3

(d) +2

5.1f3 = 2% 2j+ 3k b = —1+ 2§ + kand ¢ = 31 + j are such that 3 + Ab is perpendicular to ¢ then find the value of

A

(@) 5

(b) 6

(c)8

(d)10

—

2 1
6.1f p and q are order and degree of differential equation y? (%) + 3x (%)3 + x%y? = sinx, then
(@)p>gq
p g
(b) Pl
(Jp=gq
(dp<gq

2

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

(cJp=q

(d)q=3p

8.Thetwolinesx=ay +b,z=cy +d; and x=ay + b, z = c'y + d  are perpendicular to each other, if
(@5+5 =1
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a C
(b) ; +? =-1
(cJaa'+cc'=1
(d)aa' +cc=-1
9. [x2e*’ dx equals
(@ § e +¢
()5 +c
(c) % e +c

(d); e +c

10.LetA:(é i)andB:(g g),a,beN,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 0 is the angle between two vectors.a and b, thend. b =0 only when
(a)0<0< g
(b)o<e<?

(c)0<B<n
(dJ0 <6<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 wholeXY-plane not containing the line 3x + 5y = 4.
(d) a closed halfplane containing the origin.

2 3 2

13.If[x x x|+ 3 = 0, then find the value of x.
4 9 1

(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?

(@5
0) =
©5

(d) 5

WHATSAPP - 8056206308

282
15. The degree of the differential equation (M) - (ﬂ) =y3is

dx?2 dx
(a)1
(b) 2
()3
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d)6

16.Leta =1+ + V2k,b = b,i + b,j ++v2kand & = 51 + j + v2k be three vectors such that the projection vector of
bon3isa. If3 + b is perpendicular to & then |B| is equal to:

(@) 6

(b) 4

() V22

(d) V32

kx .
17. The value of k for which function f(x) = {E' ifx <0 is continuous atx = 0 is :

3, ifx=0

(a)-3
(b) -2
(c)-5
(d)o

18.If A and B are any two events such that P(A) + P(B) — P(AandB) = P(A), then
(@) P(B1A) =1
(b) PAAIB)=1
(c)P(B|1A) =0
(d)P(AIB) =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 «, 8, y with positive direction of the coordinate axes, then sin?a + sin?p +
siny = 2.
Reason (R) : The sum of squares of the direction cosines of aline'is 1.
. .8 V10—x _
20. Assertion (A) : [, Fasdx=3

Reason (R): fab f(x)dx = fab f(a+b—x)dx
Section -B
[This section comprises of very short answer type questions (VSA) of 2 marks each]

sec*x

WHATSAPP - 8056206308

d .
21. (a) lf& [F(x)] = - and F G) E E, then find F(x).

osec*x

OR

21 (b) Find: [ 22X dx

(x+1)2 7

2 .
22.(a) Iff(x) = {f{ ’ gz i 1, then show that f is not differentiable at x = 1.

23. If points (2, —3), (A, —2) and (0,5) are collinear, then find A

OR

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



WHATSAPP - 8056206308

23 Evaluate: [

x(x3+8)
24. Findd- (b x¢),ifd =21 +j+3kb=—-1+2]+ke=31+j+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

———dx.
I x(x*—-1) X
27.Suppose a girl throws a die. If she gets a 5 or 6, shetosses 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 or4 with the die.

28. Solve : folooﬂ\/1 — cos2x dx

OR
28.1f the [ tzrtl — dx= x+a In|sinx = dcos x|+k, then a is equal to
29. Solve the differential equation : (1 + x?) % + 2xy — 4x? = 0, subject to the initial condition'y(0) = 0.

OR
29. Solve the following differential equation: /1 + x2 + y2 + x2y2 + xy% =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=20y=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

2
31.Ify = (sec'1 x)2, x > 0, show that x2 (x2 - 1)% +(2x3 - x) % -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 = -
6tox=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 X N defined by (a,b)R(c, d), ifad(b + ¢) =
bc(a + d). Show that R is an equivalence relation.

1 1 1

34.1fA=|1 0 2| find A-L. Hence, solve the system of equations
311

X+y+7Z=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 ¥ = (-2i+3]) + p (2i-3j + 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.

.. F e

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 A =PVof P, — PV of P, and B = PVof P, — PV of
P, ? (where PV stands for position vector)

(ii). Write the vector in standard notation with 1,j and k (where 1,j and k are the unit vectors along the three axes).

(iii)(a). What are the magnitudes of the vectors A and B and in what units?

OR
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(iii)(b)What are the components to the vector N, perpendicular to A and B 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 250m3. The cost of land is % 5,000 per square metre and cost of digging increases
with depth and for the whole tank, it is ¥ 40,000h?, 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

CONDUIT

0\

Based on the above information, answer the following questions :

(i) Find the total cost C of digging the tank in terms of x.
(o oo q AC
(ii) Find o
(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 aroller-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"'(x) atx = 1.
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Paper: 2

1.IfP=[1a3133244]isthe adjoint of a 3 x 3 matrix A and |A| =4, then a is a equal to
(a) 4

(b) 11

(c)5

(d)o

2.1fA=[2-34],B=[322],X=[123]and Y =[2 3 4] then AB + XY equals

(a) [28]

(b) [24]

(c) 28

(d) 24

3.1f (a, b), (c,d) and (e, f) are the vertices of A ABC and". denotes the area of A ABC, then
lacebdf111]|?isequalto

(a) 242

(b) 442

(c) 24

(d) 44

4. For what value of k is the following function continuous at x = 2 ?
f)={2x+1; x<2k,x=23x-1,x>2

(a) 2

(b) 4

()3
(d)5

5. Three vectors-d, b, é. Satisfy the conditiond + b + ¢ = 0.Evaluate =d-b+b-¢+¢-d,if|d| = 1; |B| =4;|c] =
2.

11
(a) —g
(b) -2

5

(03 ]
() -2

Wi

2

d<y .
=7 (ﬁ) are respectively.

3
6. The order and degree of the differential equation [1 + (Z—;) ]
(a) 2,3
(b) 3,2
() 2,2
(d)3,3

WHATSAPP - 8056206308

7. The corner points of the feasible region determined by the following system of linear inequalities:
2x +y <10,x + 3y < 15,x,% >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

(@ pr=gq

(b)p =2q

(c)p =3q

(d)g=3p

8. The vector equation of XY-plane is
(@)7.k=0

(b)7.j=0
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L,
/ %dx is equal to
(a) tanx + cotx + C

tanx + cosecx
b + +C
(c) —tanx + cotx + C

(d) tanx + secx + C

10. If A is a 3x3 matrix such that |5-adjA|=5, then |A| is equal to
() <

(b) £5

(c)+1

(d) + 5 Solution 10

11. Equation of a line passing through point (a, b, ¢) and parallel to z-axis is
x-a _ y-b zZ—C

@T=5 =%
xX—a - zZ—C
D) ="="
x—a y— z—cC
(5= =5F
0 1 1
(d)e =22 =<
1 0 1

12. Unit vector along 736, where coordinates of P and Q respectively are (2,1, —1) and (4,4, —7), is
(a) 21+ 3j — 6k
(b) —21 — 3] +6k

-2i  3j . 6k
(©) 7 7 N 7

21 W3j . 6k
(d) 7 + 7 7

13.IfA=[10 —17], find k so that A2 — 84 — kl = 0, 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 dy\?
dx dx

(@) 5



(b) 2

()3
(d) 4

16.If is the angle between any two vectors d and b then |Ei . E| = |H X Bl when is equal to
(@0

(b) 5

(A5

(d)

17. Find the set of value of x for which f(x) = cosx — x is decreasing in
(a) (0, )

(b) (=c0,0)

(c) (=00, )

(d) None of the above

18. Find the direction cosines of the vector.i +2j+ 3k.

1 2 3
@) 7
(b) & 7z and 5
12 43
T
(d) & mand s

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)1f 0 < x < gthen sin~1(cosx) +cos~ (sinx) = w — 2x

Reason (R) cos™1x = g — sin~1xvx € [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 %

WHATSAPP - 8056206308

P(ENF)

Reason (R) : Let E and F be two events with a random experiment, then P(F/E) = rE)

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! (|x - 1]). Show your steps.
OR

21. Consider a bijective function f :R:+ — (7, o0) given by f(x) = 16x% + 24x + 7, where R+ is the set of all
positive real numbers. Find the inverse function of f.

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



WHATSAPP - 8056206308

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

22. A particle moves along the curve 3y = ax® + 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 — 24 3]

OR

2
23.1f x = secO — cosH and y = sec™0 — cos™6, then (Z—z) is equal to :

10x°+10%log ,10dx
x104+10%

24. |

25. The probabilities of solving a specific problem independently by A and B are % and % 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

G r DT~

/

27.The anti-derivative of a function of the form (3x — 1) f (x), (x * %), is given by 3x* — §x3 + %xz +C,

where C is the constant of integration.
Find the value of £(6). Show your steps.

28. Evaluate :
1

cos(x — a)cos(x —b)

J

OR
28.
Solve: [ ecot™ (1 - = 2) dx
1+x
29. Find the particular solution, satisfying the given condition, for the following differential equation : % - % +
cosec G) =0;y =0whenx =1.
Or

29. Solve the differential equation: (1 + x?2) Z—z + 2xy — 4x? = 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<83x+2y<12,x,y = 0.

} 1
(x+1)2

31.Ifx\/1+ y+yvl+ x=0andx¢y,provethatz—z=

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.LetA=R—{2}and B =R — {1}If f: A - B is a function defined by f(x) = i—:;, show that f"is one-one and
onto.

34. Show that the matrix 4 = [=8 5 2 4 ] satisfies the equation satisfies the equation A% +4A4 — 42 = 0 and hence
find A1,
A =[(-85)(2,4)]

35. Find the vector equation of the plane passing through the intersection of the planes 7 - (i +j7+ IQ) =6
and 7 - (Zi + 3]+ 4]2) = —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.
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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.
: c
(iii) (a) Find P (E)'
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

Combsstieg
chnmber—_

Ui psarng b s aopels of o Biee-cvlindor fine- ¢

The cylinder bore in the form of circular éylinder open at the top is to be made from a metal sheet of area
75mcm®.

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.

B 14
(ii) Fmd;.

(iii) (a) Find the radius of cylinder when its volume is maximum.



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 % = 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(Ax,Ay) = A"F(x, y). To solve a homogeneous differential equation of the type Z—z =F(x,y)=g G), we make the

substitution y = vx and then separate the variables.
Based on the above, answer the following questions :

() Show that (x? — y?)dx + 2xydy = 0 is a differential equation of the type 3—3: =g (X)

X
(I1) Solve the above equation to find its general solution.

WHATSAPP - 8056206308
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Paper 1

1.1fA=[C°59 —sin®

) ] , then the matrix A-5° when 6 = = is equal to
sin® cos® 12

1
2

@] %,
Z

N Nla

S|

(b)

r 1
S
N

L

(c)

. .
R
N w

(d)

S b
=

2.If Ais a square matrix such that A2= A, then (I - A)3 + Ais equal to
(@)1

(b)O

(I-A

(AI+A

3. The area of a triangle formed by vertices O, A and B, where 0A =1 +2j +3kand OB =-31- 2j +kis
(a) 3 /5 sq. units

(b) 5/55q. units

(c) 6 V/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

kx

f(x) = {E' ifx <0 is
3, ifx=0

(a)-1

(b)-3

(0
(d)-5

WHATSAPP - 8056206308

5.Let 3, b and & be three vectors such that |3] = 3|B| = 4|¢| = 5 and each one of them being perpendicular to the
sum of the other two find |3 + b+ ¢l

(a) 5v2

(b) 7V/2

(c) 35V2

(d) 3v2
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293/2
6. Find the order and degree of% = [1 + (%) ]
(@)1

(b) 2

(c)3

(d) 4

7. The maximum value of Z = 3x + 4y subject to the constraints : x+ y<4,x20,y20is:
(@o

(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-axis, and
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 f; eSI°X ¢os3(2n + 1)xdx is
(a)-1

(b) 0

(91

(d)2

5 .5a. ~a
0. a“ 5a
0..0 5

10.LetA = .IF |A%| =25, then |a| equals

(a) 1/5
(b) 5
(c) 52
(d)1

11. The feasible solution for a LPP is shown in Fig. Let Z =3x-4y be the Objective function, Minimum of Z occurs at
Objective function, Minimum of Z occurs at

WHATSAPP - 8056206308
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objective function. Minimum of Z occurs at
(a). (0,0)

(b). (0,8)

(©). (5,0)

(d). (4,10)

12. Ifd =1 + 2] + 2k, |E| = 5 and the angle between @ and bis g, then the area of the triangle formed by these two

vectors as two sides is :
15

(@

(b) 15
15

(c) +
15v3

(d) ==

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 thathe-makes a guess is % and the probability that he copies the answer is %. The
probability that his answer is correct given that he copied it is %. The probability that he knew the answer to the
question given thathe correctly answered it is g.Find the value of k

(a5

(®) %

(©) 5

(d) 5

15. The general solution of the differential equation x% +2y=x%isy =
2
(@) 5 +Cx72
XZ
(b) T
(©) X: +C
-2
(d) XT + Cx2
16. For what value of a’ the vectors 21 — 3] + 4k and ai + 6] — 8k are collinear
(a) -4
(b) 6

(7
(d)9

17. Determine the value of k for which the following function is continuous at x = 3.
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x> -9

f(x) = ,X # 3
x—3

f(x) =kx=3

(a) 2

(b) 4

(c) 6

(d) 8

18. Find the value of’ p ’ for which the vectors @ = 31 + 2j + 9k and b=1+ pj + 3k are parallel.
2

(a) 3

OF
1

() 5

OF

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 mapping shown in the arrow diagram, the function f:A—, is injective

REASON: A function f:A-B is said to be onto if every element of B has a pre-image in A

20. Assertion (A): The domain of the function sec 712x is (—00, — %] U [l, 00)

2
Reason (R): sec™1(-2) = _g

WHATSAPP - 8056206308

Section -B

[This section comprises of very short answer type questions (VSA) of 2 marks each]
21. Find the value of sin™?! [sin (%ﬂ)]

Or
21

Find%att = 2?T[whenx = 10(t — sint) and y = 12(1 — cost).

22.1fA = [41; g] then find the value of k if |24] = k|A|
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23.1f3 =1—J+ 7kand b = 51 — j + Ak, then find the value of A so that the vectors & + b and @ — b are orthogonal.
OR

23. The position vectors of the points P, Q and R are P, § and  respectively. A vector Vv = k(§ + t) is such that
p-vV=4q-V,wherekisascalar. Provethat (p —%)- (p—§) =0

o

24.
e*(1+x) B

—_——dx =
cos?(xeX)

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 [ COS2XTCOSZ
COSX—Cosx

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 k? 2k? 7k? + k

Determine kiand P (X < 3)

28. Evaluate f_zllx3 — x| dx
OR

28. By using the properties of definite integrals, evaluate the integrals :

4
f |x — 1| dx
0

29. Find the particular solution of the following differential equation:

d_i’: 14 x? +y% + x?y?, given thaty = 1 when x = 0

WHATSAPP - 8056206308

OR

29. Solve the differential equation : xdy — ydx = /x? + y2dx, given thaty = 0 whenx = 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
- x
I getting corners/points & values of Z
(0,0) 0
B 50 240
m (4,12) 360
(0,14) 280
< Maximum profit = Rs 360 where x =4,y =12
: 31.If y = (sin-1x)?, prove that (1 - XZ)ﬂ A
F Ly P dx?2 “dx
< 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=0andx—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 Lz }.
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) = ﬁ, Vx € Ris 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=1and 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 ¥ = (=21 + 37) +
A(Zi -3+ 6R). 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"(a) = lim},_,,
- Right Hand Derivative (R.H:D.) : Rf'(a) = lim},_,, w
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.

f(a—h)—f(a)
-h

[x=3x=>1
For the function f(x).= {XZ SR answer the following questions :
4 2 4’

(i) What is RH.D.of f(x) atx = 17?

(ii) Whatis LH.D. of f(x) atx = 1?

(iii) (a) Check if the function f(x) is differentiable atx = 1.
OR

(iii) (b) Find f'(2) and f'(—1). Solution

Case study 2

37.Recent studies suggest that roughly 12% of the world population is left handed.

WHATSAPP - 8056206308

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) = %and L denotes the event that child is left handed.
Based on the above information, answer the following questions :

(i) Find P(L/C)

(i) Find P(L/A)

(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.

WHATSAPP - 8056206308

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

cos X —sin x

1 IfA= [sin X coSs X

(A)7
(B)m
o
31
(D)

], then the value of X, for which A is an identity matrix, is

0 5 -7
a 0 3] is a skew-symmetric matrix, then the values of 'a'and'b 'are :
b -3 0

2. Ifthe matrix A =

(A)a=5b=3

(B)a=5b=-7

(QJa=-5b=-7

(D)a=-5b=7

Xx+2 x—4 6

3. If|x—2 x+3 _|1
A1
(B)2
(€) -2
(D) -1

_§|, then the value-of x is :

[UnN

N ow oo N &

4. If [g
@ |
(B)
©)
ol

M 2 Wi
_[3 1]X,thenmatrlxXls.

W N NN W

I

w N
N O
—_—

v3cos x+sin x T
gt XF 3 T
5. The value of k, for which f(x) = X2 is.continuous at x = — 7 is:
T

k, X ===
3

N
(B)—=
©+
(D) 6

6. Let the vectors 3 and b be such that|3| = V3 and |b| = \/2—5, then 3 x b is a unit vector, if the angle between 3 and
bis:
(A)3
(B)
O
(D)7
7. fa=21—-2j+kb= i+ 2§ — 3kand ¢ = 2i —j + 4k, then the projection of (¢ — b) along 3 is:

(A) 15
(B)5
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©=
(D) 1

8. The angle between the lines %1 =2 =>and—=2—-= - is:
(W
(B) 2
© 3
(D)

o

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
01,23
(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 < 12is:
(A) 15
(B) 29
(©)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
@5
(D) -4

-

13. If 3, b and ¢ are unit vectors such that3 + b+ ¢ = 0,then @-b+b - &+ ¢- 3) is equal to :
(A)%
(B) 3 1
@ -3

(D) -3
cos 2X .
14. [ mdx 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+ ¢
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15. The solution of the differential equation % =1-x+y—xyis:
(A)log |1 +yl=x—% +c
(B)log |1 +yl = —x+5+c
Qe =x— X; +c

2
(D) e(*Y) = —x + X? +c
203 4
16. The degree of the differential equation x (%) +y (%) +y5=0is:
(A)2
(B)3
(€4
(D)5

17. The integrating factor of the differential equation % + ytan x = 2x + x?tan xis:
(A) eSEC X
(B) sec x + tan x
(C) sec x
(D) cos x

18. The probabilities of A, B and Csolving a problem are %, % and % respectively. The probability that the problem is
solved, is :

(A):

5
(B) ;1
D5
(D)5

19. Questionsnumber 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.

2 gy
Assertion (A): sec™? <—> -
V3/ 6
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Reason (R): cos (g) = ?

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.

. -1 -1 1 - 1
21. (a) Find the value of tan™" (1) + cos (— E) + sin (— E)'
OR
(b) Find the domain of the function y = cos™* (x? — 4).

22. (a)Differentiate cot™! (Vl +x2+ X) w.r.t. X.
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(b) If (cos %)Y = (cos y)*, find <.

23. Find the intervals on which the function f(x) = 10 — 6x — 2x? 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:[ cosec® (3x+ 1)cot (3x + 1)dx

SECTION C
This section comprises of Short Answer (SA) type questions-of'3 marks each.
. d?y b*
26. Ifx = acos 8 andy = bsin 6, then prove that ——= = ~ poct

2X
inoas X

27. Find: [

28. (a) Evaluate: f_66 |x + 2|dx
(b) Find :

29. (a) Find the particular solution.of the differential equation 2xy% = x? + 3y?, given that y(1) = 0.

(b) Solve the differential equation % + 2ytan x = sin X, given thaty = 0, when x = g

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. LetA={x|x€Z0 < 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) = E for vx € A. Show that fis
one-one and onto.
33. Using matrices, solve the following system of linear equations :
3Xx+4y+22=8;2y—3z=3;x— 2y + 62 = -2

2

34. Using integration, find the area of the region bounded by the curve y = x*,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 y+1 z+1 dx—3 y—5 z-7
= = an = =

2 -6 1 1 -2 1
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36.

37.

38.

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 =2 = yT_Z = ?. Also, find the coordinates of the image of the point P in the given line.

2
SECTION E
This section comprises of 3 case-study based questions of 4 marks each.

Case Study - 1
The relation between the height of the plant ( y in cm ) with respect to exposure to sunlight is governed by the

relationy = 4x — %XZ, 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

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 AB. 1
(ii) Write a unit vector in‘the direction of CD. 1
(iii) (a) Find the angle between vectors AB and CD. 1
OR
(iii) (b) Write ‘avector perpendicular to both AB and CD. 2
Case Study -3

A coach is training 3 players. He observes that player A can hita 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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General Instructions :

Read the following instructions very carefully and strictly follow them:

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

(i1) This Question paper isdivided 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. 21to25 are Very Short Answer (VSA)-type

questions, carrying 2 marks each.

(v) In Section C, Questionsno. 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) Thereiisno overall choice. However, an internal choice has been provided
in-2-questionsin Section B, 3 questionsin Section C, 2 questionsin
Section D and one subpart each in 2 questions of Section E.

(ix) Use of calculatorsis not allowed

SECTION-A [1Xx 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 isasquare matrix of order 3 x 3, then |A| =
a)12 b)—12 0 +12 d)16

5 2x + 37 . . . .
2. If [3x 1 X ]lsasymmetrlc matrix , then value of x is:

a4 b) 3 C)2 d1
3. Theinterval, inwhichfunctiony = x3 + 6x% + 6 isincreasing is:
a) (—OO, _4) U (0' OO) b)(_oo' 4) C) (_4'0)
d) (—o0,0) U (4,0)
4. If Bisanonsingular matrix of order 3 such that B> = 2B , then the value of |B| =

a) —2 b) 2 C) 4 d) 8
5. Theintegrating factor of the differential equation xZ—i —y =x%e*is:
a) x b) - ) —x d) e~*
6. If thepointsA(3,—2), B(k,2) and C(8,8) are callinear , then the value of k is:
a2 b) —3 c)5 d) —4
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7. If order of matrix Ais2 x 3, of matrix B is3 x 2 and of matrix C is3 X 3, then
which one of the following is not defined ?
aC(A+B") b) C(A+ B")’ c) BAC dCB+ A

8. If Aand B aretwo eventssuch that P(A) = 0.2,P(B) =0.4and P(AUB) =0.5,
then thevalueof 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 @ = —21 +2j — 3k and b=1i —j+kis
given by :
P—j b) i +k Q) ——=i——=j d) =i——]f
di-j NEARNG NEARNG

-

projection of d on

b - N A T
— ——- for vectorsa = 2 —3j — 6k and
projectionof b ona

10. What is the value of
b=20-2j+k

3> b) £ 03 o)
11. Thefeasibleregion, for the constraintsx = 0,y >0andx + y < 2 liesin :
a) IV quadrant b) 11l quadrant c) Il quadrant d) | quadrant
COS 2x .
12. fmdx isequal to:
a) cotx + tanx + ¢ b) —cotx + tanx + ¢
C) cotx — tanx + ¢ d) —cotx — tanx + ¢

13. If f(x) isan odd function , then [ % f (x) cos® x dx equals:
2

a) 2 J2 f(x).cos®xdx b) 0
€) 2 J2 fi(x) dx d) 2 22 cos® x dx
14. The degree and order of differential equation y''? + log(y’) = x° respectively are:
a)not defined , 5 b) not defined , 2
¢) 5, not defined d) 2,2
15.1fy =cot™1x,x < 0, then
do<ys<m b)Z<y<m 0)-2<y<0 d)-><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

WHATSAPP - 8056206308

a (0.6,1.6) only b) (3,0) only ¢) (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. Thefunction f(x) = [x] , where [x] isthe greatest integer function that is |ess than or
equal to x , iscontinuous at :
a4 b) —2 c) 15 d1
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18. The area ( in sg.units) of the region bounded by the curve y = x, x — axis,
x=0and x = 21s:
3> b)>log2  ©)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) istruebut (R) isfalse.
(D) (A) isfasebut (R) istrue.
19. ASSERTION (A) : Thefunction f(x) = |x— 6|cosx isdifferentiablein R — {6}.
REASON ( R) : If afunction f is continuous at a point ¢ then it is also differentiable
at that point .
2

20. ASSERTION (A) : sec™* () =72

REASON (R) : cos (Z) =2

2

SECTION B [2x5=10]
(This section.comprisesof 5 very short answer (VSA) type questions of 2 marks
each.)
21. Find the domain of cos™!(3x — 2).

. 1 . . .
22. Giventhat f(x) = % , find the point of local maximum of £ (x).

VI — 2 — o7 — @ _ _ Gy’
23. (& Ifyvl —x?2 +x /1 —y —1,thenprovethatdx— .

1-x2
OR
23 (b) Find the derivative of tan™! x with respect to logx ( where x € (1, ©))
24. @) Find |x] if (X — @). (¥ + a) = 12, where d is aunit vector.
OR

24.b) If & =1—j+ 7k and b = 5i —f + Ak, find value of 1 so that the vectors
d+ b and d — b are orthogonal.

25. Thetwo coinitial sides of aparallelogram are 2 i —4j — 5k and 21 +2j + 3k . Find
the diagonals and use them to find the area of the paralelogram .

SECTIONC [3x6=18 ]
(This section comprisesof 6. short answer (SA) type questions of 3 marks each.)
26. Find theintervalsinwhich the function givenby f(x) = sin3x,x € [O, g] is
a) increasing - b) decreasing
27. A kiteisflying at a height of 3 metres and 5 metres of string isout. If the kiteis
moving away horizontally at the rate of 200 cm/s, find the rate at which the string is
being released.
28. @) If dxb=Ccxdanddxé=bxd,showthad — dispaalel tob— ¢.
OR
28. b) Find the value(s) of a so that the following lines are skew :

x-1 y-2 z-a x-4 _y-1

2 3 -2 ' 2 %
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29. a) Evaluate [ /1_xx3 dx ,x€(0,1)
OR

29.b) Evauate folx(l —x)"dx wheren €N

30. The corner points of the feasible region determined by the system of linear
constraintsin 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 g so that the maximum
of z occurs at both the points (15,15) and (0,20).

31.a) A coinisbiased so that the head isthree times as likely to occur astail . If the coin
istossed 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) = g ,P(B) = é and

P(not A or not B)= i . Find whether A and B are
(i) mutually exclusive (i1) independent

SECTION D [5x 4=20 ]
(This section comprisesof 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 andthex — axis.

33. Sravan is anutritionist. 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.

- — _—— _—_—
e ® e
ORANGE BEETROOT K
JUICE JUKE JUICE
/ A 7
Viarn C 5% VianC 20 / VaninC 8207
on | kon 5 e 3
Calourr 100 Cabcasr 120 Cacun 20
Using the matrix method, find how many litres of each juice Sravan should add into
the mixture.
7 2 d’y dy 2
34.a) If (ax + b)ex = x , then show that x i (xﬁ—y) .
OR
dy
2 2 2 [1+(H) ] .
34.b) If (x —a)“+ (y — b)* = c*, forsomec > 0, prove that =———— isaconstant
y
dx?

independent of a and b.

35. a) Find the coordinates of the image of the point (1,6,3) with respect to the line
7= (j+2k)+ A(i+ 2j + 3k) , where A isascalar . Also find the distance of the
image from the y —axis.

OR

Page 4 of 6

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



WHATSAPP - 8056206308

35. (b) An aeroplaneisflying along theline# = A(i— j + k) where A isascalar and
another aeroplaneisflying along theline# = i —j + u(—2j + k) where u isa
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.

SECTIONE [4x3=12 ]
(This section comprises of 3 case-study/passage-based questions of 4 marks each
with subparts. Thefirst two case study questions have three subparts (i), (ii), (iii) of
marks1, 1, 2 respectively. Thethird case study question hastwo subparts of 2
mar ks each)

36. Students of a school are taken to arailway 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 al rail lines on the railway track and R be the relation on
L defined by
R={(ly,1,):l; isparalle to [,}
On the basis of above information , answer the following questions:

(1) Find whether the relation R is symmetric or not.
(i) Find whether the relation R is transitive or-not .

(iii) @) If one of therail lines on the railway track is represented by the equation
y = 3x + 2, thenfind the set of rail linesin Rrelated to it .
OR
(iii) b) Let Sbetherelation defined by S={(l4,[,):; is perpendicular to [,}. Check
whether the relation S is symmetric and transitive .

37. Over speeding increases fuel consumption and decreases fuel economy as aresult of
tyrerolling friction and air resistance. While vehicles reach optimal fuel economy at
different speeds , fuel mileage usually decreases rapidly at speeds above 80 km/h

Page 5 of 6
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38.

The relation between fuel consumption F(1/100km) and speed V (km/h) under some
. .. vZ v
constraintsisgivenas F = 00 32 + 14.

On the basis of the above information , answer the following questions :

(i) Find F, when V =40 km/h.
.. . dF
(i) Fde.

(iii) @) Find the speed V for which fuel consumption Fis minimum .
OR
(iii) b) Find the quantity of fuel required to travel 600 km at the speed V at which

ar
W= —0.01.

A Shopkeeper sells three types of flower seeds A;, A, and A; . They are sold asa
mixture where the proportions are4: 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 arandomly chosen seed to germinate ?

(it) What istheprobability that a randomly selected seed is of type A, , given that it
germinates ?

kkhkkhkkkhkkhkkhkhkkkhkkkk*k
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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. 32to 35 are Long Answer (L A)-type questions, carrying 5 marks

each.

In Section E, Questions no. 36 to 38 are Casestudy-based questions, carrying 4 marks each.
Thereisno overall choice. However, an internal choice has been provided in 2 questionsin
Section B, 3 questionsin Section C, 2 questionsin Section D and one subpart each in 2
questions of Section E.

9. Useof caculatorsis not alowed:

o N

SECTION-A [1 x20 =20]
(This section comprises of multiple-choice questions (M CQs) of 1 mark each)
Select the correct option (Question 1 - Question 18):

Q1. For which of thegiven values of x and y, the following pair of matrices are equal?
3x+7 5 ] [O y— 2]
y+1 2-3x|'ls 1

@x==,y=7 (b)nosuchxandypossble (y =7 x== (hx==,y==

Q2. AssumeX,Y,Z,W and P arematrices of order 2 x n,3 X k,2 X p,n X 3 and p X k, respectively.
Then the restriction on n, k and p so that PY + WY will be defined are:
(@ k = 3,p = n(b) kisabitrary, p = 2 (¢) p.isarbitrary, k = 3 dk=2,p=3

Q3. Theinterva in which the function y=x?e *isincreasing is:

(a) (-0, ) (b)(-2,0) (©)(2, ) (d) (G 2
Q4. A and B aretwo matrices such that AB = A and BA = B then B2 is
(@A (b) B (c)0 (d)I

WHATSAPP - 8056206308

Q5. Thegenera solution of the differential equation Iog(Z—z) +x=0is
(@ y=e"+c (b) y=—e*+c (C) y=€'+c (d) y=—e+c

Q6. If A isasguare matrix of order 3suchthat |A| =-5 thenvaueof |—-AA’| is
(@ 125 (b) - 125 (c) 25 (d)-25

Q7. If A, B are symmetric matrices of same order, then AB — BA isa
(a) Skew symmetric matrix  (b) Symmetric matrix (c) Zero matrix (d) Identity matrix

ANSWERS FOR THIS 50 PAPERS COST RS.500. WHATSAPP - 8056206308
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Q8.

Two events A and B will be independent, if
(@) 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

Qo.

A vector in the direction of vector { — 2j 4 2k that has magnitude 15 is
(@ =51 —10f — 10k  (b) 5i + 10j + 10k (c) =5{ + 10j + 10k (d) 5{ — 10f + 10k

0. If|d|=3,|b|=4and|d+Db|=5,then|d —b| =

(A)3 (B) 4 (€5 (D)8

Q11.

The region represented by graph of the inequality 2x.+ 3y > 6is

(@) 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 XQY -plane excluding the points on the'line 2x + 3y = 6

(d) entire XOY plane

Q12. Je* sec x (1 + tan x) dx=---
@e*cosx+c (b)e*secx+c ~(c)e*sinx+c (dye*tanx +c
Q13. fozncosec7 xdx =
@0 (b) (o4 (d) 2
Q14. The number of arbitrary constantsin the particular solution of a differential equation of third order
is/are
(@3 (b) 2 (©1 ()0
Q15. If cos [tan‘1 {cot (sin‘1 %)}] = .
1 1
@1 (b) 0 © 5 (d);
Q16. The corner points of the feasible region in the graphical representation of alinear programming
problem are (2,72), (15,20) and (40,15). If z = 18x+9y be the objective function, then:
(& zismaximum at (2,72), minimum at (15,20)
(b) z is maximum at (15,20), minimum at (40,15)
(¢) zismaximum at (40,15), minimum at (15,20)
(d) zis maximum at (40,15), minimum at (2,72)
QL7. If x =1, y=t, then 2=
3 3 3 3t
@ > )~ (© @ 3
Q18. The areabounded by theliney = x, x-axisand linesx =—-1tox =2, is
. 1 . 3 . 5 .
a) 0 sg. units b) > Squnits C) 5 Sq units d) 5 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), (¢) and (d) given below.




(@) Assertion iscorrect, reason is correct; reason is a correct explanation for assertion.
(b) Assertion iscorrect, reason is correct; reason is not a correct explanation for assertion
(c) Assertioniscorrect, reason isincorrect
(d) Assertionisincorrect, reason is correct.
2 _ —
Q19. Consider the function f (x):{X 51)(( +6 );0”5; ’_fogr x#3 iscontinuous at x = 3
Assertion (A): Thevaueof kis4 ,
Reason (R): If f(X) is continuous at a point athen lim f(x) =f(a)
xX—a
. _ j d
Q20. Assertion (A) : If y = tan 1 (™ T x < ZthenZ =1
) Cos x—sinx 4 4 dx
Reason(R) : COSXTSME tan(x + )
CoOS xX—=Sinx 4
SECTION B
VERY SHORT ANSWER TYPE QUESTIONS(VSA)
w (Each question.carries 2 marks)
c Q21. Evaluate : sin~! (sin %) + cos™t (cos %) +tan"1(1)
n 2x+2, if x<2
o Q22. Functionfisdefinedas f(x) = k, if x =2 Findthevalueof k for which the
o 3x, if x>2
N function f is continuous at x = 2«
© -
m . . . dy T
If x =a(6 —sin®)andy = a(l + cosH),flndE ao = 3
w Q23. Find the point on the curve y? = 8x for which the abscissa and ordinate change at the same rate
| | Q24 Findthe projection of the vector @ = 2i + 3j + 2k on the vector b =1 + 2j + k.
OR
l if.d= 4i—j + k and b=2i— 2j + k, then find a unit vector aong the vector d x b.
& Q25. If @, b, ¢ areunit vectorssuch that @ + b + & = 0, thenwritethevalueof @ - b+ b - & + ¢ - d.
m SECTION C
F SHORT ANSWER TYPE QUESTIONS(SA)
< (Each question carries 3 marks)
Q26. Find the intervalsin which the function f(x) = %x“ —4x3 — 45x* + 51 s
strictly increasing and strictly decreasing
Q27. The volume of acubeisincreasing at the rate of 9 cm®/s. How fast isits surface areaincreasing
when the length of an edge is 10 cm?
Q28. Evauate [” |x® — x|dx
OR
Find [ ﬁ ——— dx
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Q29. Letd = 41+ 5] — k,b =i —4j + 5k and @ = 31 + j — k. Find a vector d which is perpendicular
tobothdandb and d - d@ = 21.

OR
Show that the lines %ﬂz YTH= ? and xT_Z =yT_4:? intersect. Also find their point of
intersection.

Q30. Consider thefollowing Linear Programming Problem: Minimize Z = x + 2y
Subjectto2x +y = 3,x + 2y = 6,x,y = 0. Show graphically that the minimum of Z occurs at
more than two points.

Q31. A problem isgiven to three students whose probabilities of solving it are % i and % respectively. If

the events of solving the problem are independent, find probabilities that at least one of them
solvesit.

OR
A man is known to speak truth 3 out of 4 times. He throws a die and reports that it isasix. Find
the probability that it is actually a six.

SECTION D
LONG'ANSWER TYPE QUESTIONS(LA)
(Each question carries 5 marks)

1 -1 21-2.0 1
Q32. Useproduct [0 2 —3] 9 2 —3] to solve the system of equations:
3 =24 6 1 -2

X—y+2z=1,2y-3z=1, 3x-2y+4z=2

Q33. Draw the graph of y=[x+1| and find the area bounded by it with x- axis, x. = —4 and x=2.

. . _.sindt __ cos®t . dy
Q34. If x.andy are connected parametrically by the equationsand x = =) T ot find ™
OR
sn(a+1)x +sin x X <0
Determine a, b, ¢ so that f(x) = ::( s iscontinuous at x = 0.
VX +bx? —Jx
T /x>0
bx3/2

Q35. Find the shortest distance between the lines.
x—1 y—2 z-3 dx—Z y—4 z-5
2 3 4 M T3 T4 TTs
OR
Find the vector equation of theline passing through the point (1, 2, — 4) and perpendicular to the two lines:
x—8 y+19 z-10 dx—15 y—29 z-5

3 —16 7 3 8 -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 playerswhile B be the set of all possible outcomes.A =

{ Vani, Mani }, B = {1,2,3,4,5,6}.

Answer the following questions:
a LetR:B — B,bedefinedby R = {(x,y) ¢ y isdivisible by x}.Verify that whether R is reflexive,

Ssymmetric and transitive. (2marks)

b. Isit possibleto define an onto function from A to B? Justify. (Imark)

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 possiblerelationsfrom A toB .

Q37. Read the following passage and answer the questions given below: The front gate of abuilding isin the
shape of atrapezium 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:

10m h h 10m
e T Ax-wt 10m™ Plex

I.  Find area A of the gate expressed as afunction of x.
. Findvaueof 2,
dx

[1. 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 :

Face 1 2 3 4 5 6

Probability 0-110-24 (0-19 [ 0-18 [ 0-15 | K

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
2o0r4? 2marks

END OF PAPER
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SECTION - A

This section has 20 multiple choice questions of 1 mark each.

A function f: R —> R defined as f(x) = x2 —4x + 5 is :

(A) 1injective but not surjective. (B) surjective but not injective.
(C) Dboth injective and surjective. (D) neither injective nor surjective.
a ¢ -1

IfA=|b 0 5 |isa skew-symmetri¢c matrix, then the value of 2a — (b + ¢)
1 -5 0

18 :

A) 0 B) 1

() -10 D) 10

If A is a square matrix of order 3 such that the value of |adj -A| = 8, then
the value of |AT| 1S :

@A) A2 B) -2
(©) 8 D) 22
7 -3 -3 1 3 3
If inverse of matrix |-1 1 O |isthematrix |1 A 3|, then value of A
-1 0 1 1 3 4
1S :
A 4 B 1
© 3 D) 4
' 2
If[x 2 0] |-1|=[3 1] [_ }, then value of x is :
. x
@A -1 B) 0
©) 1 D) 2
65/5/1/22/Q5QPS Page 5 of 24 P.T.O.

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



6. Find the matrix A2 where A = [aij] 1s a 2 x 2 matrix whose elements are
given by a; = maximum (1, J) — minimum (i, j) :

0 0] 0 1
A B
(A) 0 o B) } 0}
1 0] 11
C D
©) 0 1] D) i J
_ dy .
7. IfxeY =1, then the value of d—at x= 11s:
x
A -1 B 1
1
C) —e (D) -=
e
8. Derivative of S with respect to cos x 1s :
(A) sinx s (B) cosx esin’x
(C) —2cosx eSin’ (D) —2 sin? x cos x esinx
9. The function f(x) = g+ ghas a local minima at x equal to :
x
@A) 2 (B) 1
€ 0 D) —2

10. Given a curve y = 7x — &3 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) —60 units/sec (B) 60 units/sec
(C) —70 units/sec (D) —140 units/sec

WHATSAPP - 8056206308

1 :
11. Jx(log 22 dx is equal to :

A) 21log (log x) + c B) - 4o
log x
3
) {Qo8®” O — ¢
3 (log x)
65/5/1/22/Q5QPS Page 7 of 24 P.T.O.
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1

12. The value offx | x| dxis:
-1
1 1
A) — B) —
(A) G B) 3
© — D). 0
6
w 13. Area of the region bounded by curve-y2 = 4x and the X-axis between x = 0
g and x=11is:
2 8
A) = B) —
0 (A) 3 B) 3
4
a © 3 D) =
3
4 2
m 14. The order of the differential equation d—i’— sin d—}; =b51is:
o dx dx
O ® 3
| (C) 2 (D) not defined
l 15. The position vectors of points P and Q are p and q respectively. The point
l 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 1is:
2430 2433
‘Ie o B ® 5
5p +3q 5p +3q
§ © O 5
; 16. The angle which the line %: Ll = %makes with the positive direction of
Y-axis is :
5m 3T
A — B) —
(A) o B) 1
5m n
c) — D) —
©) 1 D) 1
65/5/1/22/Q5QPS Page 9 of 24 P.T.O.
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17. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=(2+0)i+A] + @ = Dkis

x-1 y+3 z-2 x+1 y-3 z+2

A B

@) 2 0 -1 ®) 1 1 2

©) x+1 y-3 z+2 D) x-1 y+3 z-2
2 0 -1 1 1 2

18. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=B B) A=B

© AnB=9¢ D) P@A)=P®B)

Assertion — Reason Based Questions

Direetion : 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) 1s false.

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

WHATSAPP - 8056206308

19. Assertion (A) : Domain of y = cos™1(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™1(x) is

[0,7] - {g} .
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20. Assertion (A) : The vectors
2 =6i+2j—8k

b =101 —2j — 6k

C=4i—4j +2k
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
This section has5 Very Short Answer questions of 2 marks each.

21. Find value of kif
sin”! {k tan(Z cos”! ﬁﬂ _I .
2 3

22. (a) Verify whether the function f defined by
f(x) = xsin(%j , x#0
0 ,x=0

1s continuous at x =0 or not.

OR

WHATSAPP - 8056206308

(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 cm?/sec. How fast

is the circumference of the circle increasing when the radiusr =5 cm ?
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24. (a) Find: J cos3 x elogsinx gy

OR

) 1
(b) Find: J—5 T A — 2 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

There are 6 short answer questions in this section. Each is of 3 marks.
., dy -
26. (a) Find L 1f (cos x)Y = (cos y) *~.
x

OR

1-y*

(b) “If \/l—x2 +\/1—y2 = a(x —y), prove that g—y: 5 -

X 1-x

2

27. Ifx=asin30, y =b cos® 0, then find &y atp= 2,
dac? 4

T

28. (a) Evaluate:J
0

cosx
e

eCOS.?C + e—COS.?C

WHATSAPP - 8056206308

OR

. 2x+1
b) Find: d
® f(x+1)2 -1
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29. (a) Find the particular solution of the differential equation

ﬂ — 2xy = 3x2 e’ ; y(0) = 5.
dx

OR
(b) Solve the following differential equation :

2dy +y(x+y)de=0

30. Find a vector of magnitude 4 units perpendicular to each of the vectors

A A

21 — j + k and i+ 3 —k 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

PX) {02]| a a 02| b

If the mean E(X) = 3, then find values of a and b and hence determine
PX> 3).

SECTION - D
There are 4 long answer questions-in this section. Each question is of
5 marks.
1 2 -3
32. (a) If A=(2 0 -3|, then find Al and hence solve the following
1 2.0
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system of equations :
x+2y—-3z=1
2x—3z=2
x+2y=3
OR
65/5/1/22/Q5QPS Page 17 of 24 P.T.O.
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1 2 -3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 —-4||-15 9 -1

hence solve the system of linear equations :
x+2y—-3z=-4
2x+ 3y + 2z =2
3x—3y—4z=11

33. Find the area of the region bounded by the curve 4x% + y2 = 36 using

integration.

34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the

point (2,3, —8) to the line 4-x :Zzl_z.
2 6 3

Also, find the perpendicular distance of the given point from the line.

OR
(b)  Find the shortest distance between the lines L,; & L, given below :

WHATSAPP - 8056206308

L, : The line passing through (2, =1,.1) and parallel to % = % :g
L, T=1+@u+1)j - (u+2k
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to X+ 2y <12
2 +y <12
4x + by > 20
x,y>0
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SECTION - E

In this section there are 3 case study questions of 4 marks each.

36. (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 rail lines on the railway
track and R be the relation on L defined by

R=1{(,, l,) : I is parallel to /,}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R is symmetric or not.

(11) Find whether the relation R is transitive or not.

(111) If one of the rail lines on the railway track is represented by the
equation y =8x + 2, then find the set of rail lines in R related to
it.

WHATSAPP - 8056206308

OR

(b) Let S be the relation defined by S = {(/;, /,) : /; is perpendicular to /,}

check whether the relation S is symmetric and transitive.
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37. A rectangular visiting card is to contain 24 sq.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% cm as shown below :

On the basis of the above information, answer the following questions :
(1) Write the expression for'the area of the visiting card in terms of x.
(11) 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 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the hill 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 :

@) Let E; and E, respectively denote the event of customer paying or
not paying the first month bill in time.
Find P(E,), P(E,).

(1) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E1) and P(A|E2).

(111) Find the probability of customer paying second month’s bill in time.
OR

(111) 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.

WHATSAPP - 8056206308
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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.

3
N

In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions,

carrying 2 marks each.

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

3 marks each.

i) In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions carrying

5 marks each.
i) In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks

each.

iii)  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.

x) . .Useof calculator is not allowed.

SECTION A

his section comprises 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20

1

[98)

3
If A=|1 3 4|, thenthevalue of det (A™") is:

WHATSAPP - 8056206308

1 4 3

@A -1 B) 1

< 0 D) 2
2. The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable

atx =

@A 0 B) 1

3

© 2 D) 5
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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) 2—371'- cm/s (B) = cm/s
4n
© £} cm/s D). 2w cm/s
o) .
Q. x 3 e* dx is equal to :
M oo
2 X _2 X
o (A) S+ C (B) = +C
N (x-=1) (x-1)
o < D) —— +c
o (X< (x~1)°
| The area (in sq. units) of the region bounded by the curve y = x, x-axis, x =0 and
X=2%1s :
o ; !
A = B) —log2
B @ B) - log
< <€ 2 (D) 4
%
w . projection of 2onb
P . What is the value of =
projection of bona
< > A A A P A
: forvectors a° =21 -3j) -6k and b =21 -2) +k ?
3 7
A = B) -
S ® ; B
4 4
C — D) -
© 3 ©)
7. If f(x)=x*, then f’(e) is equalto :
A 0 B) 2
(C) e° (D) 2e°
65/S/3 Page 5 of 23 P.T.O.
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8. The function f given by f(x) = X3 - 3x% + 3x, x € R is increasing on :
(A) 1, ) B) (1, )
(C) (-0, ) D) (=, 1)
9. If 2 and b are two vectors such that a b > 0 and |5>E>| = |§>><E> , then
w the angle between 2 and E) is
T T
Q A T B
o Y ®)
w 2n 3n
C — D) —
8 © 3 ®)
m 0. For two matrices A and B, given that A= iB , then inverse of (4A) is:
0 @ 4B B B
SR ©) —B
m 4 16
: /3
w 1. j log (tan x) dx is equal to :
E /6
= » - ® -
= “
© 0 D) =
12

12. If X, Y and XY are matrices of order 2 X 3, m X n and 2 X 5 respectively, then

number of elements in matrix Y is ;

(A) © B) 10
) 15 (D) 35
65/S/3 Page 7 of 23 P.T.O.
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13.

-

f(x) = 4

N

1S :

The number of discontinuities of the function f given by

x+2, 1if x<0
e, if 0<x<l
2-x, 1if x>1

is :

0O @ o ®) 1
Q © (D) 3
n . . / : ) 2 dy
@ 4.  The integrating factor of the differential equation (x“ — 1) & + 2xy =
2
= 2
N 2x x2 1
o » e B) e
g ©)  log x221) (D) x%-1
5. Let y=f| — | and f'(x)=x". What is the value of — at x=— ?
X dx 2
I
1 1
A - — B - —
& () 04 ®) 32
- ¢ © -32 (D). 64
(/)] = A A A D A A A —
6. Thevectors a =21 —4j +Ak and b'. =31 — 6] + k are collinear if value of
E Als:
: (A) =30 (B) 30
S © - o >
2 3
17.  The vector equation of the line passing through the origin and perpendicular to the
X z X z
lines—=Z=—and—=Z=—is
0 0 0
- A - A
(A) r =Ai B) r =Aj
- A —> A A
© r =Ak D) r =A(i tk)
65/S/3 Page 9 of 23
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18. If y= log~/ seC\/;, then the value of &y at x= 16 is :
1

A = B) =n
1 1
C — D) —
© o).

luestions number 19 and 20 are Assertion and Reason based questions. Two statements
re given, one labelled Assertion (A) and the other labelled Reason (R). Select the
orrect answer from the codes (4), (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.

13n ).
9. Assertion (A) : cos™ ! (cos Tn) is equal to %
Reason (R) : The range of the principal value branch of the function
y= cos~! x is [0, n].
0. Assertion (A) . IfR and S are two events'such that P(R | S)=1 and P(S) >0,

then S c R.

Reason (R) : If two events A and B are such that P(A N B) = P(B), then
A CB.

WHATSAPP - 8056206308

SECTION B

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

21. Find the value of

3n 137 1
tan! | tan— | +cos! | cos— | +sin 1| —— |.
5 6 2
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22. (a) Find:

I X —1 d
3 X
X —X

OR

(b) Evaluate :
- ‘
S j|x+z| i
e -
= ,
d d
N iyt P thenfind (1)) Y
m dX2 dx
L
= ok
oe) d
(b) ~TF yX = x”, then find — .
| dx

m . log x . _
m 4.  Given that f(x)= , find the point of local maximum of f(x).
w 5.  Find the Cartesian equation of the line passing through the origin, perpendicular
E to y-axis and making equal acute angles with x and z axes.
= SECTION C

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

26. (a) Find :

J‘ dx
COS X 4 /cos 2x

OR

65/S/3 Page 13 of 23 P.T.O.
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(b)  Find:
J' 5x -3
dx
J1+4x 25
2
d7y dy 2

—1
27. (a) If y=e2°S X then show that(l~x%?) — —x— —a2y=0.
dx 2 dx

2w
™ N .

b Find —, if y=x®8X_ 250X
8 (b) iy
N 8. It is known that 20%of the students in a school have above 90% attendance and
8 80% of the students are irregular. Past year results show that 80% of students who
° have above90% attendance and 20% of irregular students get ‘A’ grade in their
m 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

I is 1rregular ?
m 9.  Find the general solution of the differential equation &y =xy log x log y.
< 0. Find all vectors of magnitude 8 +/14 units that are perpendicular to the vectors
w /\ A /\ A
P 21 —k and2j +3k.
é 1. (a) Find a matrix A such that
; 4 o) 17 10
A2 Tlo -6
Also, find A1,
R
0 3 -4 4
(b) Given a square matrix A of order 3 such that AZ= 0 -1 01,
_ 2
show that A3= A"l
65/S/3 Page 15 of 23 P.T.O.
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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].

x-8 y+9 z-10

?3.  (a) Find the shortest distance between the lines Te - and
x-15 y-29 z-5
3 8 -5
OR

(b)  Find the point of intersection of the lines

RN A A A A A
r =f=j +6k +A(31 —k),and

- A ALAA
r =-3j] +3k +u(1 +2j — k).
Also, find the vector equation of the line passing-through the point of

intersection of the given lines and perpendicular to both the lines.

WHATSAPP - 8056206308

4.  Solve the following linear programming problem graphically :
Minimise Z = 6x + 7y
subject to constraints
X + 2y 2240
3x +4y <620
2x +y =180
x,y=0.
5.  (a) Using integration, find the area of the region bounded by the curve
y= \/4 — x2 , the lines x = 2 andx = \/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.
65/S/3 Page 17 of 23 P.T.O.
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SECTIONE

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

Case Study - 1

° 6.  An architect is developing a plot of land for a commercial complex. When asked
8 about the dimensions of the (plot, he said that if the length is decreased by 25 m
8 and the breadth is increased by 25 m, then its area increases by 625 m2. If the
m length is decreased by 20 m and the breadth is increased by 10 m, then its area
g decreases by 200 m?.
I
& y
& x
: On the basis of the above information, answer the following questions :
(1) Formulate the linear equations in x and y to represent the given
information.
(1)  Find the dimensions of the plot of land by matrix method.
65/S/3 Page 19 of 23 P.T.O.
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Case Study — 2

37. A sandbag is dropped from a balloon at a height of 60 metres.

Sun rays

(o]
» 330 gL

X

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 :

WHATSAPP - 8056206308

(1) 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.

(i)  After how much time will the sandbag be 35 metres above the ground ?

(ii1)) (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

(i) (b) How fast is the height of the sandbag decreasing when 2 seconds
have elapsed ?
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General Instructions :

Read the following instructions very carefully and strictly follow them :

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

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

(iti) 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.

(viit) «-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.

WHATSAPP - 8056206308

1. Derivative of tan~1} ——>__ | with respect to sin™! (2x4/1 — x2) is:
1-x2
1 1
_ = b -
(a) 1 (b) 2
1
2 d - =
(c) (d) 5
65/C/2 ~N~~ Page 3 P.T.O.

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



WHATSAPP - 8056206308

3 2 4 1
2. FEl@mmng e XL }:[2 }%I?ﬁWX%:
1 0 0 —1]
(a) } (b)
0 1 1 1]
1 1 1 —1]
(c) } (d)
1 -1 1 -1
4 3 2
3. Y |2 -1 0 H gHEd Uitk W el wvw o feod sraua & weEe
1 2 3
II'F[%:
(@ b5 k) -5 ) -11 d 11

4, IThd THHET (1+y2) (1 +logx)dx+xdy=0 HT & 2 :

(log | x )*

(a) tan‘1y+log|x|+T=c
2

(b) tan_ly—log|x|+w=c
(10g|x|)2

(C) tan_ly—log|x|_T=c
2

(d) tan‘1y+log|x|_w=c

5. a2 ABCD U B 9qu 2 5k AC 71 BD 3% frat §, @1 AC + BD 3

— — - —
(a) 2DA (b " 2AB (c) 2BC d 2BD
6. fg x=acos8+bsin6,y=asin6—bcos6%,ﬁﬁﬂ%’f\@ﬁﬁﬁaﬁq-m
e 7 ?
2 2
(a) y2d—32’—xﬂ+y=0 (b) y2H +xﬂ+y=0
(¢) YZ& +Xg_y=0 (d) yzd—zy_xg _y:O
dx 2 dx dx2 dx
65/C/2 ~N~~ Page 4
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3 2 4 1
2. It is given that X = . Then matrix X is :
1 -1 2 3
1 0 0 —1]
(a) (b)
0 1 1 1]
1 1 1 —1]
(c) (@)
1 -1 1 -1
3. The value of the cofactor of the‘element of second row and third column
4 3 2
in the matrix |2 -1 0 is:
1 2 3
(a) 5 (b) -5 (0 -11 d 11
4, Solution of the differential equation (1 + y2) (1 + log x) dx +xdy =0 is:
2
(a) tan‘1y+log|x|+w=0
2
(b) tan‘ly—log|x|+w=0
(log | x])*
(c) tan‘ly—log|x|—T=C
2
(d) tan—1y+log|x|—w=(]
5. If ABCD is a parallelogram and AC and BD are its diagonals, then
— —
AC + BD is:
— — — —
(a) 2DA (b). © 2AB (c) 2BC (d 2BD
6. If x=acos 0 +bsinO y=asin6-—bcos6, then which one of the
following is true ?
2 2
(a) y2d—32’—xﬂ+y=0 (b) y2H +xﬂ+y=0
(c) yzﬁ +xg—y=0 (d) yzd—zy—xg -y=0
dx? dx dx2 dx
65/C/2 ~N~~ Page 5 P.T.O.
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7. TH LPP % UNag g7Td & & v f&g 0(0, 0), A(250, 0), B(200, 50) 3R
C(0, 175) 8 | AfG 3Ie3F B Z = 2ax + by 1 3Hfeshan 7 fagani A(250, 0)
3T B(200, 50) W B, @ a 3R b%aﬁawéﬁagﬁ_m :

¥

T

R

ALk
'] T
"'::"“"'"f‘

150

HH
B3 Bi200,50)

e

AL

atl 100 150 200 25

=

(a) 2a=Db (b) 2a =3b (e) a=Db (d) a=2b
8. U%h UGN § 2= & 3TN 9T S Ueh ISeh] B | Tl Al & AS(hAT B <h

TR & :

@ = b = © = (d) %

9. zr&anaEA{ll _11}3ﬁIA2=kA%,?ﬁkwmsﬁTn:

(a 1 (b) -2 (¢ 2 d -1
10. f3g (1, - 2, 3) & TR arch o RwW 31 — 2] + 4k ¥ TR W@ H AR
i B
@ 1 =i+2]+30)+aci -2 +4k)
B r =81 +2] —ak)+ai —25 +3%)
© 1 =G-25+3t)+aat —2] +4k)
@ r=61-2]+ak)+ad —25 +3Kk)

65/C/2 ~N~~ Page 6
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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 :

v
2ot
P
(0175
L
156
L #
éa Bi200), 50
a00n
. e X
Of |80 100 150 200 250
(a) ~ 2a=b (b) 2a=3b (c) a=b (dd a=2b
8. Afamily has 2 children and the elder child is a girl. The probability that
both children are girls is :
1 1 1 3
- b - b d il
(a) 1 (b) 3 (c) (d) 1
1 - 2
9. If matrix A = . and A“=kA, then the value of k is :
(a) 1 (b) -2 () 2 d -1
10. The vector equation of a line which passes through the point (1, — 2, 3)
A A
and is parallel to the vector 31 — 23'\ +4k is:
— A A A A A A
(a) r =(—=1i+2j +3k)+A3B1 -2j +4k)
—> A A A A A A
(b) r =(=31 +2j —4k)+AMi —2j +3k)
- A A A A A A
(c) r =(i —2j +3k)+A38i —2j +4k)
— A A A A A A
(d) r =381 —2j +4k)+Ai —2j +3k)
65/C/2 ~N~~ Page 7 P.T.O.
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16
(a) ? (b) -3
(c) -4 (d) .4
12. 9f A, HIfE 31 Th a1l 3R 8 3N |A| =67, @ |adjA| F AR :
(a) 6 (b) 36
(c) 27 d) 216
/6
13. J sin 3x dx *. T WH 7 :
0
NE) 1
(a) — 7 (b) - g
J3 1
14. 3R @, b 3 (a + b)af oo aew § 6 o = b o H B0
g, ol 0 =T W9 &A1 :
27 5%5 T T
(a) ? (b) F (C) 5 (d) g
15. J COS2X 4y s
sin? x . cos? x
(a) tanx —cotx + C (b) —cotx—tanx + C
(c) cotx +tanx + C (d) tan x —cot x—-C
16. YA 2x+y-4<0H foq fag & :
(a) (0, 8) (b)) (1,1
(c) (5, 5) d (2,2
65/C/2 ~N~~ Page 8
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11. If {3 2] [X] = [14},thenxis :
1 x| |1 8
16
(a) ? (b) -3
(0 -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
() 27 (d 216

/6
13. The value of J- sin 3x dx 1s:
0

WHATSAPP - 8056206308
&

1
b _ =
2 (b) 3
J3 1
N9 d -
(c) 5 (d) 3
-> o > o -
14. Ifa, b and(a + b)) are all unit vectors.and 0 is the angle between a
_)
and b , then the value of 0 is :
2n 51 o o
2t b or x d X
(a) 3 (b) 5 (c) 3 (d) 5
cos 2x )
15. J 3 3 dx isequal to
sin“ x.cos“ x
(a) tanx-—cotx+C (b) —cotx—tanx+C
(c) cot x + tanx + C (d tanx—-cotx—-C
16. The point which lies in the half-plane 2x + y—4<0 is:
(a) (0,8) ) (1,1
() (5,5) d (2,2
65/C/2 ~N~~ Page 9 P.T.O.
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17.

18.

o f5 @ figatt P et Q % feufy wfm e 4 —2b W 2a + b §
P 3R Q %l @™ aTel 1@T@vs i 3 : 2 % UM W aMed: F9Tid s
fig b1 Teufa afem 2 -

> > 8a + 7b
(a) 4a +7b (b) a;

> > > >
(¢) 4a -7b @ a +4b

a2y (dg )P _y
Waﬁw(—y] +(&y) + x40 F HIE MG H IR 7 :

dx2

(a) 1 (b)y 2 () -1 d 0

I G&IT 19 3T 20 YHIT U T STIIRT I97 & 3N I9% Fod &1 1 3P
& 1 5 BT 5T ICZ 574 T &1 19T (A) T G&R &1 T% (R) GRT S71a f63 T
& | 57 Iv] % G5 I A4 15T T FIEl (a), (), (c) 3R (d) § & G G977 |

(a)- SAMHAT (A) 3R T (R) ST T&t 8 IR qob (R); AR (A) I Tl
ST LT 2 |

(b) 3T (A) 3R b (R) GHI T & N Toh (R), 3AheH (A) Hi F&l
AT TgT T & |

(c)  3Ifehed (A) Tl 8, Tg @b (R) T4 2 |
(d)  fReE (A) Terd 8, Wg @ (R) T8 2 |

19. S IT(A): cot™l (V3) &I Y&H HF % 2
7% (R) : cot LxHI U@ R—{-1,1}2 |
20. 37YHYT (A) . TWE A0, 0, 0), B3, 4, 5), C(8, 8, 8) 3R D5, 4, 3) ¥ &A1
=gHS T qEEgH B |
7% (R) : ABCD T #9=qys &, I AB=BC=CD=DA, AC#BD?® |
65/C/2 ~~~~ Page 10
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17. Let P and Q be two points with position vectors a —2b and 2a + b
respectively. The position vector of a point which divides the join of P and

Q externally in the ratio 3 : 2 is:

> > 8a + 7b
(a) 4a +7b (b) %

- - - -
(e) 4a —T7hb (d) a +4b

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

2.2 3
[—d yJ+(g) + x*=0as;
dx? dx
(a 1 (b) 2 () -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™! (+/3)is %

WHATSAPP - 8056206308

Reason (R) : * Domain of cot™lx is R—{-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.

65/C/2 ~N~~ Page 11 P.T.O.
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EE
]
LCRCRC)

57 GUE 7 37fd TY-FTHIT (VSA) IR & J97 &, 970 9% &2 37 & |

21. 98 AU 4 shilee, e wed x3 — 12x2+ 36x + 17 FiaX I¢aM 2 |

2 -
33414?|?[%|

22, o7 fig 7 BRE, R Her fix) = %

4x—x

23. (®) A a, b 3R c?ﬂ'—r*erli’srsaw%%|?|=7,

- e
c|=25""3R a +b+c=0 %,

(@) e U@ x-38, y-318 3N 2-3787 & €Y HA!: o, B Iy 101 1A
2, @ fag FIST 6 sin? o + sin2 B+ sin2y=2 B |

24. () =LA HIC
tan-1| €S X
1-sinx
YT

(@) fag i 5 fx) = [x] R Jao TgeH I b £: R — R T
Theh! & TR 7 & =81 ¢ |

. —> -
25. TfeEl a =1 -2 +3k 3 b = 21 +3] —5k % Rre g Hifw fF
- N p
a 3 a xb%qlt{ao‘rohlwgaml%l

w|us 1

WHATSAPP - 8056206308

$F GUE  TY-FTIT (SA) IR & F97 &, 74 J4% & 3 3% & |

26. TTd hIfIU :
dx

J 5o
\/5 —4e¥ —

65/C/2 ~N~~ Page 12
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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.
. . . . 4+x% . . .
22. Find the points at which the function f(x) = 7 18 discontinuous.
4x — x
> o - - -
23. (a) Ifa, b and c arethree vectors such that |a | =7, | b | = 24,
- e T
| c| =25 and“a + b + ¢ = 0, then find the value of

N e N
a .b+b.c¢c+c.a.

OR
(b)  If a line makes angles o, f and y with x-axis, y-axis and z-axis
2

respectively, then prove that sin? o + sin? f + sin? y = 2.

24. (a)" - Simplify :

tan—1[ __C0S X
1—-sinx
OR

(b) Prove that the greatest integer function f: R— R, given by

f(x) = [x], is neither one-one noronto.

WHATSAPP - 8056206308

> A A A > AN A :
25. For the vectors a =1 —2j +3k and b = 2i +3j —5k, verify that
- > >
the angle between a and a x b is 3
SECTION C

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

26. Find:

dx

J e
\/5 — 4e¥ — %

65/C/2 ~~~~ Page 13 P.T.O.
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Wﬁﬁl’q:

2x2 +1
I x2(x2 + 4) &
AT H T A AH 2T%g 3N 3 ATA 71¢ & 3N I BT 4 Ahg 3K
5 A TG & | AGesdT Th g i Toh At H § TRl T TR 9r= 7/
o5 o8 T & | TTRrehan Ta ShIfTT foh 38 St B | | fehren T o |
rerE

50 SR o g H § 209cd 99 dIAd & | 39 98 § 9 Agesdl
2 =aferat i A1 TR (Tor gfoeemaar &) | 97 U 3 SRRl i we
1 TTRIeRdT S FIA-3hI1T ST Jed 9= sierd 3 |

swa whwe Y - X o ffire g9 s Hifvg, R 2
dx  x21y2

P o9x=08, Ay=1% |
arerat

WW(1+X2)3—Y+2xy=1% &1 fafsme a1 3@ Fifs,
X +Xx

femmmafeSax=18, @y=0% |
T 3T shifere :

/2

J‘ X sin X cos X

sin4 X + cos4 X

dx

0
HIAT

nﬁaﬁr;ﬁﬁm:
J (|x=1}+|x-2]) dx
1

freferfiaa aw Tume guen 1 srad 9y @ ga Fifvw .
frefafad sgeial * sidia,
z = 10x + 15y 1 AfhaHishtr hHifsu

27.
28. (%)

o0

Q

8 (@)

Q

N

O 2 =

L)

Q

(o o)

I (@)

0.

0. 30." (%)

<

e

< (@)

2
31.
65/C/2
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3x + 2y <50
x + 4y > 20
x>8,y20
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27. Find:

2
J' 22)(2+1 dx
x“(x“ +4)

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 he 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
dy o xy
dx <2 +y2 ’
OR
(b) " _Find the particular solution of the differential equation

given that y = 1 when x = 0.

1+ X2)3—§+ 2xy = given that y = 0 when x = 1.

1+x2°
30. (a) Evaluate :
/2
X Sin X cos X
J — 2 dx
. sin® x + cos™ x

OR
(b) Evaluate :

WHATSAPP - 8056206308

3
J (Ix=1] +|x-2]) dx
1

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

65/C/2 ~N~~ Page 15 P.T.O.
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EE
]
wus ¥

59 @S § -390 (LA) PR & 97 8, 974 Id% & 5 3% & |

32. (%) ey f e 12D o L2 240 g X22 o yod 220

gfdesdl W & | 3k Sfdesed farg Wt Fa <hifSrg |

HYAT
(@) @ g X;1 =y;1 =z 3N X;rl = yIZ; z = 2% S s =IaH
glt 371 T |

33. (%) Tusy fop amdfee g&amel & 9= R U
S={a,b):a<bd ae R, be R}
BRI SRIYd Geg ST a1 Tqed 8, 7 aufid 7 3R 7 & Hsheh 7 |

AT

(@) w6 9= A =1{1,2,3,4,5,6 78§99 R 39 TR IRITNT
R={(a,b): a3 baH a1 a1 fqud & =1 @w &) qwise f6 Rk
JoIdl 969 § | 37d:, goddl av [1] % 3Te9a F1d hig |

1 1 1
6 7 8
6 7 -8
e =1 g VT
x+y+z=>5000
6x + 7y + 8z = 35800
6x + 7y — 8z = 7000

34. THTA= B, @ A~13ma hifse, o1a: Fafafaa Rew g

WHATSAPP - 8056206308

35. THWhHGH % IWAM ¥ 30 BN ABC & FR &= o1 &=w%a wa shifre, fomeht
YA 4x—y+5=0, x+y—5=0 3N x—4y + 5 = 0 @171 gr1 F&fvq g |

65/C/2 ~~~~ Page 16
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SECTION D

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

x+1 y+3 z+5
3 5 7

and

32. (a) Show that the lines

x-2 _ y-4 = 2;6 intersect. Also find their point of

1 3
intersection.
OR
(b) Find the shortest. distance between the pair of lines
X;1 = y;—l =z and X;—l = y12;z=2.

33. (a) Show that the relation S in set R of real numbers defined by
S={a,b):a<bs, ace R, be R}

1s 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].

1 1 1
34. LetA=|6 7 8 |, find A~} and hence solve the following system of
6 7 -8

linear equations :
x+y+z=5000
6x + 7y + 8z = 35800
6x + 7y — 8z = 7000

WHATSAPP - 8056206308

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.

65/C/2 ~N~~ Page 17 P.T.O.
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QU T
59 @UE T 3 YT 37¢7% STEIRT J97 & 578 I & 4 375 & |

ThTOT FEFAT ~ 1

36. UH TR AEES 94 fHarfEi o fofu, dueht &g U 9 (QTeTe) SHET @TEd]
g | 38 [T 3% T iR fH Eled B IR 36 Tews 9% Wiet 2 T 3@ o
# amEar 250 A HIX 7§ ) g H fma T 500 wfa ot e §
@ied 6l hd § T hl AUehdT o STER Jhg et et B qe1 R g I ARG
T 4000 (TETE)2 B |

O .
A ST fop amfshR wiie 1 Yo x Hiet 3R Tets h it 2 |
TR AT o YR W, T T o I G

WHATSAPP - 8056206308

(i) @7 % C(h) %l h 9ei § faRa | 1
(i)  shifdes foig ATd KT | 1
65/C/2 ~~~~ Page 18
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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 T 4000(depth)2.

WHATSAPP - 8056206308

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 :

(1) Write cost C(h) as a function in terms of h. 1
(ii)  Find critical point. 1
65/C/2 ~N~~ Page 19 P.T.O.
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(i) (%) T sEwas THHT I h &1 98 A F1q hig, feh o 1@
AW I AR [IaH Bl | I S hl a9 AN 9= 3 ? 2

HIAT

(i) (@) YW Ifaehera TUew 8 gl 1 UH TEE T i 6 qe s=H
&I AT =IAH &l | <IdH A % T x 3R h o o= 1 g6y
+ff 3ma T | 2

ThOT 3HETAT - 2

37. UH uyg fhamhemy i Heal H-10 foemeff § Smeht sy 16, 17, 15, 14, 19,
17, 16, 19, 16 31X 15 a8 7 | T el =1 Igesan 36 YR I T fh
Yo formeff 3 (S-SR F9TaET F9E g IR g4 e faenefl it o1y W foran
™ |

ST AT % IR R, F ot & I G
(i)  WTRehar S Shife T g4 o foenelf it oy v v wE B | 1
(i) W X g4 Y Tereneff & 311G 2, A1 X 1 1 A 81 "ol @ ? 1
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(i) (%) FAGTSA T X ST TRRhAl ded A HINT qAT AT A A1
HIT | 2

AT
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(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 :

1) Find the probability that the age of the selected student is a
composite number. 1

WHATSAPP - 8056206308

(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
65/C/2 ~N~~ Page 21 P.T.O.
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¥ uferfya forer S Thar 7, &l x fedi 6t a8 v 2 5o qen @ < v
T IAFR o7 |
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SH T b SMUR W, e et o s G

(1) 39 %M f(x) % Hildeh oG HH-H & ? 2

(i)  Tgefi™ oTaehersl TIEUT T TN Shieh, %o ol =HdH W [T HIT | 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 ean be defined by the function

fx) = %x3-4x2+15x+2, 0<x<10

where x is the number of days the plant is exposed to sunlight.

WHATSAPP - 8056206308

On the basis of the above information, answer the following questions :

1) What are the critical points of the function f(x) ? 2
(i1))  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 :
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(i)
(i)
(iit)

v)

1)

1)

1nit)

x)

65/S/2

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

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.

In Section B, Questions no. 21 to. 25 are very short answer (VSA) type
questions, carrying 2 marks each:

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

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

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.

Use of calculator is not allowed.

SECTION A

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

The domain of f(x) = cos_1 (2x) 1is:

@A) -1, 1] (B) {o, ﬂ
11
© 22 D) {_5, 5}
Page 3 of 23 P.T.O.




R
2. aR[2x 3] {_ﬂ _ 0% AxFT A

(A) A B) 3

(=N

C) 243 D) +243

R, TR 31|oqc\sX%iE1q,aﬁX2=I%,aﬁX‘1W%:

o0
g A X B) X2
8 € I (D) O
s . T e ok 3 (3,,0),00, k) AT (- 3, 0) 8, FT &aThad 9 T S & | k AT AM S -
8 A 9 B) -9
“; ) 3 (D) 6
l cos 75° sin 75°
. Grfirsh FHAAT
l sin 15° cos 15° d
g A 1 (B) Y=
F 1 \/g
§ © 3 @
; . sin” ' x FEATH sin_ (2% — 1) FT SThRAT L -
@ 2 B) 2
1- x2 2
(C) D) 1-x
V1 — 4x2
65/S/2 Page 4 of 23
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2. If [2x 3] { Z} = 0, then the value of x is :

(A)  zero B) 3
©) 243 (D) +243
3. For a non-singular matrix X, if X2 = I, then X Lis equal to :
g A X (B) X
8 © I @ ©
N . The area of a triangle with vertices (3, 0), (0, k) and (- 3, 0) is 9 sq units.
@ The value of k is :
g A 9 B) -9
O © s D) 6
|
0 . (0}

l . The value of the determinant C?S 75 o s 75 5|18
l sin 15~ cos15
% A 1 (B) zero
F 1 «/g

C = D) X2
< (C) 5 (D) 5
; . The derivative of sin™ > (ZX2 — 1) with respect to sin lx is:

2
A = B) 2
X
2
(C) 1-x (D) 1-x2
1- 4x2
65/S/2 Page 5 of 23 P.T.O.
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7. A AR n H T qETF AL S, AT A (Adj A) ST :

(A)  dcHHS ATYR

(B)  dferd 31y

(C) I AR

(D) Torww wwfee sy

00 .  Thx=y’ y-AE AU @IS y = 3 Ty =4 TR R & T FheT @ -
Q
M @ e ®) = e
8 (C) 74 THE (D) 37 = 5TS
N
© . = LPP ¥ Yaw fmm =o0e g a7 gem &l o =i fsig (1, 1), (3, 0)
N (0,3)21341d Z =ax + by, &l a, b > 0 T IATHIHIT HAT BN R Z T =~ATH A
8 (3, 0) qAT (1,1) UL =Y, AT a TAT b o sI=7 T el BT
(A) a=2b
| b
l (B) a=§
o () a=3b
< (D) a=b
(7p)
IE 0. 3R ;—Xf(x)=3xz— 3wy fEa) =03 A
X
é (A) 6X+%
X
B x- L 2
X
() X3+Xi3—2
(D) X3+i3+2
X

65/S/2 Page 6 of 23
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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 = yz, y-axis and the linesy =3 and y =4
is :

8 (A) % sq units (B) % sq units
8 (C) 74 sq units (D) 37 sq units
o . In an LPP, corner points of the feasible region determined by the system
N 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
8 of Z occurs at (3,0) and (1, 1), will be :
o0 (A) a=2b
b
B = —
lI (B) a 5
l (C) a= 3b
- & (D) a=b
m d 9 3 .
F 0. If —f(x)=3x"- — such that (1) = 0, then f(x) is :
< dX X
T A 6x+e
X
; B) x*- i3 +2
X
© 42
X
(D) x> + i3 + 2
X
65/S/2 Page 7 of 23 P.T.O.
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11. aITal'ﬁf‘ffx+y£1,x,y20 é?aiwia2=3x+4ywafﬁmnm%:

A 3 (B) 4
Cc 7 (D) o
2
12. J tari/_& dx TELR :
X
8 (A) secvx +C (B) 2Vxtanx-x+C
8 (C) 2(tanvx —Jx)+C (D) 2tanvx —x+C
o
O\l 3. o foeenr 3 I ST TR0 | 39-8-3hH 1 L =i 31 ol ITiRiehe T 2 -
({o
v o, !
Q
o 3
I ® =
0. o\
: ©) 3
1
¢I2 ® 3
e 4 AR |2 |=1,|b|=20Na.b=28d|a+b |HAAL:
= .
B) 3
(C) -3
(D) 2
65/S/2 Page 8 of 23
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11. The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,

X, y>0is:
A 3 (B) 4
() (D) 0
2
12. J‘tan Vx dx is equal to:
© "
(- (A)  secyx +C (B) 2xtanx—x+C
0 (C) 2(tanvx —Vx)+C (D) 2tanvx —x+C
N 3. A coin is tossed three times. The probability of getting at least two heads
8 is :
1
Q N
©
3
B \
S
1
C el
: (&) 3
1
& (D) 1
— - -
§ 4. If|a|=1,|b|=2and a.b =2, thenthevalueof | 2 +b | is:
; A 9
B) 3
C -3
D) 2
65/S/2 Page 9 of 23 P.T.O.
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15.

&

N

e
o

65/S/2

RO R
AT T T ok HATI o Tiar ot & IHeh! Brsa o afterd =l & & g1 €, d et
AT T &% &

A)  1at g
(B) 23 TR
(C) 3R
(D) 4 g

2
s R W oy X2 Y &1 ATk BA©

dx
A) &Y= B) e ieV=C
C) = V40 D) - Y=(C

3 2
I m’ qAT ‘0’ SHAST: SAdehed THIHOT 1 + (%) . d—g ST =1q qT Fife g, a

dx
(m +n)FHATR :

(A 4
B) 3
C 2
(D) 5

ATRT & TN b WIFLER | axb | = a. b 2| AT afew H e w AL
(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) 1squnit
(B) 2 sq units
(C) 3 squnits

(D) 4 sq units

6. The general solution of the differential equation g—y _2x XtV s
X
2
A) e£*tY=C B) e +eV=C
C) = ¥+ C D) XY=

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

WHATSAPP - 8056206308

3 2

equation1 + (ﬂj = d—z, then the value of (m +n)is:

dx dx
(A 4
B) 3
C 2
(D) 5

N - S5 o o o
8. Two vectors a and b are such that | a xb | = a . b . The angle between
the two vectors is :
(A) 30° (B) 60°
(C) 45° (D) 90°
65/S/2 Page 11 of 23 P.T.O.
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¥ G 19 3R 20 /e TF ae STTYTRA T34 3 | G H2 15T 7T 3 157740 T ol SAhor
(A) T91 T8 %1 T (R) ST 3o 11 711 € | §9 J%1 % Hel IR <l 150 T 1S (A), (B),
(C) 3R (D) & @ AR AT |
(A) TR (A) 3R ek (R) SHT Hal § AR o (R), TR (A) T T2 Imea
FATR |
(B) AR (A) 3R dh (R) ST ©&l &, Tq o (R), AMHAA (A) T @&l
ST 7T AT R |
(C) AR (A) W&l &, Tt doh (R) TTAd 2 |
(D) AT (A) TToTd B, T 0ok (R) FRL & |

HATf: R —> R T R iR, S8 f(x) = x> % &9 § qieiva R e 2 |

STYHIT (A) : f(x) TF Thehl e ¢ |
b (R) : Ife Gl hT eI S8k UIHT o GHTE &, dl f(x) Thehl BT BIaT S |

i

g

HFHIT (A) : ¢ HETH I o f(x) = [x], x € RH, x = 2 T FTHeH A 781 & |
& (R): & UTTeh o foRelT ¥t Uit 71 9 €ad Tt o |

Qs g

7@UE # Hld 73907 (VSA) TR & 5 T &, [o/7H T & 2 HF ¢ |

=

a?mr\/g+\/§—1éﬁ%m%ﬁ:’( j <. 1w 19 i |

N
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() cos ' (—%j +2sin 1 (%) o1 {&d HH HTd shifSIT |
YT

@) fag e fe:
an_lx/; = % cos ! (1_)(),}; e [0, 1]

+X

65/S/2 Page 12 of 23
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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.
9. Consider the function f: R —> R, defined as f(x) = x5,
Assertion (A) : f(x) is a one-one function.
Reason (R): f(x)is a-one-one function, if co-domain = range.
0. Assertion (A): fix) = [x], x € R, the greatest integer function is not

WHATSAPP - 8056206308

differentiable at x = 2.

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

integral value.

SECTION B

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

1. For the curve x/; + \/§ =1, find the value of j—y at the point (%, %}
X
. . -1 1 . -1(1
2. (a) Find the principal value of cos —5 + 2 sin 2 )
OR
(b) Prove that :
tan_lx/g = 1 cos ! (1_Xj,x e [0, 1]
2 1+x
65/S/2 Page 13 of 23 P.T.O.
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23. (%) FTG(-1,-1,2),(2,8,1) TM(3, 11, 6) W &, Tl A T HH F1d hIs1T |
rera
@) & aur b 3 Te-gTiRE wflke (co-initial vectors) & S Teh EHIAL =T hl

. R ~ o - — .
T e ST § 3 |2 | =10, |b | = 2T9 a.b = 12 & | W@

TS AT &S T I |

00 & 13 m el ek ISt Iaw  Wer bt @ | ¥t b A= 1 e, e b ergfewt dam |
() T 2 m/s T &L T ST & | S 9T bt Selrg ot 2T | =12 T &, STelioh |igt o
8 = o1 0 AR # 12 m W ?
o . haN N [a} haN “
N 5 fsig (1, 2, — 3) ¥ T I STl 39 @1 T AT FHIHOT J1 AT ST & 8 &HT
8 Wﬁx;S=y_+1166=x—710wx—315=y:§9=z_—55%m_€“
Q
« Qus T

|
Q. 7T s TG (SA) THR & 6 797 8, Forad T & 3 38 |
o
< 6. (%) HHEIEHINT:
) 4
E I=j (1x—2|+|x—3]+|x=4])dx

2
T JreET
; (@) T
J‘ dx
(x+2)(x? +1)

27. Why=—x° + 3x2 + 9x — 30 T TIUT (TT) T ARIFHAT A J1d HIIT |

65/S/2 Page 14 of 23
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23. (a) Find the value of A, if the points (-1, -1, 2), (2, 8, A) and (3, 11, 6)
are collinear.

OR

H
(b) a and b are two co-initial vectors forming the adjacent sides of a

- g - 77 .
parallelogram such that |a | =10, | b | =2 and a .b = 12. Find

the area of the parallelogram.

w 4. A ladder 13 m long is leaning against the wall. The bottom of the ladder
g is pulled along the ground away from the wall at the rate of 2 m/s. How
o fast is the height on the wall decreasing when the foot of the ladder is
o 12 m away from the wall ?
s 5. Determine the vector -equation of a line passing through ‘the point
m (1, 2, — 3) and perpendicular to both the given lines
() x-8 _y+16/x-10  x-15 y-29 z-5
o0 3 ~16 7 3 _8  _5
|
l SECTION C
& 'his section comprises 6 short answer (SA) type questions of 3 marks each.
m 6. (a) Evaluate:
= 4
< I=I (|x—2]+|x—-3]+|x—4])dx
2

E oR

(b)  Find:

J‘ dx
(x +2)(x% +1)
27. Find the maximum slope of the curve y = — x> + 3x° + 9x — 30.

65/S/2 Page 15 of 23 P.T.O.
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28. (%) aawww)gzg—y=x2+xy+y2 T SATIH T FTd ShITTT |

X

AT
@)  ATeheT GHIHT g—z — 3y cot x = sin 2x &1 fIf3Tee Bt Tt ShifeTg, o=
efhy=28@x= g gl

89. aﬁé,ﬁwémaﬁsr%’amé.ﬁ:é.é=0%,ﬁa%nééﬁaﬂ%rwwg
8 2 e AR R A =+ 2 (b x.&).
ao. (F) T XII o = ey 1 e auen o €9 8 & i & [0 S TS R |
© wﬁmﬁwwwﬁﬁwﬂaﬂﬁm;%,%,gwéﬁlwﬁﬁ
8 TR Ush §I THEIT & L UTH ohl TTIIehdT ST ehifSTq |
1 s
& @) U 15wk =X X T TTiehdT sieT < fear e

X 1 2 4 2k | 8k | b5k
< 1 1 3 1 1 1
¢|2 PO 9 1 5 | 25010 | 25 | 25
- ¢ A B(X) = 2:94 &, T k 31 IR 3R P(X < 4) off ra Hifaw |
- -
;1. FerfTRer Y S G 1 7T ZRT a HIRT

Eﬁlﬁ%ﬁx+4y£8

2x + 3y £ 12

3x+y<9

x>0,y>0

% 3TAd Z = 2x + 3y T Afrhauishor Hifsr |

65/S/2 Page 16 of 23

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



WHATSAPP - 8056206308

g o W

28. (a) Find the general solution of the differential equation
x2 dy =X2+Xy+y2.
dx
OR

(b)  Find the particular solution of the differential equation

j—x — 3y cot x = sin 2x, given that y = 2 when x = g

9. Ifa, l/r\) and ¢ are unit vectors stich that a. l/; = a.c =0 and the angle

between l/; and ¢ is g, then prove that a=+2 (l/; x C).

0. (a) Four students -of class XII are given a problem to solve
independently. Their chances of solving the problem respectively
are ; % % and — . 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
1 1 3 1 1 1
PR 5 |0 | 25| %
Find k, if E(X) = 2-94 and also find P(X < 4).
1. 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.
fS/S/Z Page 17 of 23 P.T.(:#.
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THEEH 4 A3 (LA) TPRFTHE, A TedF & 5 HF 8 |

WHATSAPP - 8056206308

2 -3 5
32. ARA=|3 2 —4|2 dA ' FEFARTI A~ & w0 @ Ry Tw aHEw =
1 1 -2
fou U e 1 & I -
2x — 3y + 5z =11;
3x + 2y — 4z = -5;
X+y—-2z=-3
3. (@) A= E @ 1) quryH =g gl d AT ;
S A AL A A A
li:r=14+2j -4k +2(4i +6j + 12k)
S ly: =37 +3] —5k + (61 +97 +18k)
HAAAT
s x—1 y—2 z—3 x—4 y—1 z
@) awigd fo @t 2= - = qo =1 -2
® 2 3 4 5 2 1
Sfcreeel W & | Warst 1 Fidwed feig o Fre shifery |
4. (F) TRy =cosx>+cos® X+ cos> (x2)+ cos (XX)%,?ﬁg—yflﬁ?ﬁﬁQI
X
CPE|
(@) 37 AT bl J1a hifoTe = fe=am 7 et
f(x)=ix4—éx3—3x2+%x+ 11
10 5 5
(i) FRaEadaas |
(i) i sEa |

35. U & YA O & {(X,Y):OSySX2, 0<y<x, OSXSS} FT &A% I
T |

65/S/2 Page 18 of 23
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SECTION D

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

2 -3 5
32. If A=|3 2 —-4]|, find AL Using A_l, solve the given system of
1 1 -2
equations :
2x -3y +5z=11
3x+2y—4z=-5
X+y—2z=-3.
3. (a) Find the shortest distance between the lines /1 and /9 given by :
N ) A A
li: r=i+2j -4k + 2 (41 +6j + 12k)
- /.\ AN A} {\ A A
andlo v r =31 +3j) -5k +pn (61 +9j +18k)
OR
(b).. Show that the lines >—% = ¥=2 _ 273 g X-4 _y-1 _z
2 3 4 5 2 1
intersect. Also, find their point of intersection.
4, (a) Ify=cos X% + cos X + cos> (X2) # cos (x%), find g—y
X
OR
(b)  Find the intervals in which the function given by
fix) = ix4— éXS—SX2 + %x+ 11is:
10 5 5

(i) strictly increasing.

(ii) strictly decreasing.

35. Using integration, find the area of the region

{(X,y):OSygxz, 0<y<x, OSXSS}.

65/S/2 Page 19 of 23 P.T.O.
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TYGUE G 3 YFAUI-3TETIH ST J97 8, [T JdF & 4 3HF 8 |

Th 0T 37T — 1

36. T acehl U 1od & &9 1 & Faeh SR AT T T §9a1g B STearifud & | 7T
SATIATRT YT ehl TS x HIST qAT TS y {7 |

SUYF T oh AR R, FeAfctiad get o ST :
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(i)  Ifc Rageh! &1 9FE@TT 12 m €, T x TATy. & s Gefel J1d i | 1
(i) () H 9T sk o T, Ragehl-ah QA T el x & Bl o ©F H Fsleh
g | 1
(iii) (%) Td FI I fommd 39 ST e Rageht @ S1ferer-a-21feres gerrer o1
Tk | ((ii) | ITed 5T ohT 31T ShifSTT) 2
ALY
(i) (@) I s fear e i Ragshl 1 &%t 50 m? ?, f Ragahi o ity =
X% 9l H ssTeh JTd hifeTU | 2
TeRUT TETTT — 2
7. RN W99 H, Uk GRS o AEET Hedmor G 4G Il 9Tk § Tk Jel i
HTAISH foRAT | At ST & SATRWUI, UTeh o Ueh Shi- H T el o ST s{ga T o
x* = y T TR T2 T <hLdT o |
ST T o TER W, Frfafaa s & sa i :
i) ®MTf:N > R, fix)=x> U1 IRATNG & | SHhT TRET 1 & 2 1
() AT £:N > N, fix) = x> N IRATNG 8, dF ST hITSTT foh et Taheht & AT
T | 1
(i) () HATF:{1,2,3,4...) —> {1,4,9,16....} ¥ fix) = x* g7 wferfir
2, T fag AT o6 o Tehehl-sT=sTel 2 | 2
YT
(i) (@) WATf: R — R ¥ fix) = x> gRT GRATNG &, T ax1isq 36 £ a1 Gheht
IR T & A= B | 2
fS/S/Z Page 20 of 23 .
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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 :

(1) If the perimeter of the window.is 12 m, find the relation between
x and y. 1

(i1) 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 mz, find an
expression for its perimeter in terms of x. 2

Case Study - 2

7. _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 x2 = y.

Based on the above information, answer the following questions :

WHATSAPP - 8056206308

(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) Letf: {1,2,3,4....} — {1,4,9,16.....} be defined by f(x) = 2.
Prove that the function is bijective. 2
OR
(i1i) (b) Letf: R —> R is defined by f(x) = x2. Show that f is neither
injective nor surjective. 2
fS/S/Z Page 21 of 23 P.T.(:#.
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=R ST TTRISHAT AT 0-5 AT 0+6 B | 3H AT, IS T8t AT T = BT g,
Al g8k G STURTE ITAR EIA & A 1 TTRIHT 0-7 8, STelfoh g‘\H\{ ferd hT <1

BIAT &, 1 36eh! Heiferd TTReRaT 0-4 2 |
0 ST GT o6 ATIR T, FrAferiiad Tt o e :
o (1) STOTTSE ST € o Y& i oAl TTRyehdT 1 2 2 2
8 (i) =9 % G, A TS TS EAT [E & T & AT AT AT JTHeha @ oh
o qEc AT - 3 I AR 7 2
N
=
o
o0
|

£
<
&
<
é
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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.
8 Based on the above information, answer the following questions :
m (i) What is the probability that the waste treatment plant is
8 introduced ? 2
N (i1)  After the selection; if the waste treatment plant is introduced,
8 what is the.probability that the first person had introduced it ? 2
|
65/S/2 Page 23 of 23
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Allindia 2025

CBSE Board Solved Paper

TimeAllowed : 3Hours

Maximum Marks: 80

General Ingtructions:

Assertion-Reason Based Questions of 1 mark each.

each case study.

(¥) Useof calculatorsisNOT allowed.

(i) This question paper contains 38 questions. All quéstions are compul sory.
(i) Question paper isdividedinto Five Sections- SectionsA, B, C, D and E.
(iii) In Section A - Question Number 1 to 18 are Multiple Choice Questions (M CQs) typeand Question Number 19 & 20 are

(iv) In Section B - Question Number 21 to 25 are'Very Short Answer (V SA) type questions, carrying 2 marks each.
(V) InSection 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 V SA type
questionsare of 1 mark.each and 1 SA type question isof 2 marks. Internal choiceis providedin 2 marksquestionin

(viii) Thereisno overall choice. However, an internal choice has been provided in 2 questionsin Section - B, 3 questionsin
Section - C; 2 guestionsin Section - D and 2 questionsin Section - E.

SECTION-A
This section consists of 20 multiple choice questions of
1 mark each.
sin® ax
1. ffx=9 x2 iscontinuousat x = 0, then the
1 x=0
valueof ais:
@ 1 (b) -1
© +21 (d O
2. Theprincipal valueof cot‘l(—ij is:
V3
e 21
- b »
@ -3 (0) =3
e 2n
© 3 (d) 3

3. If Aand B aretwo square matricesof the same order, then
(A+B)(A-B)isequal to:
(@ A2-AB+BA-B2 (b) A2+ AB—BA-B2
(0 A2-AB-BA-B2 (d) A2-B2+AB+BA

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

5

IfA= [aij] isa3x 3diagonal matrix suchthata;; =1, a,,
=5andag=—2then|A|is:

(@ 0 (b) —10
(6. 10 d 1
500
IfA=|050]/,thenA3is:
005
500 (125 0 0
@ 3|050 () | 0125 0
005 | 0 0125
150 0 5300
(© |0150 (d |050
0015 005
2x 5 ‘6 ‘ .
If = , then thevalueof xis:
12 x 4 3
@ 3 (b) 7
© =7 (d +3

IfP(A U B)=09andP(A N B) =04, then
P(A) + P(B) is

(@ 03 (b) 1
© 13 (d) 07
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10.

12.

13.

14.

If amatrix A isboth symmetricand skew-symmetric, then ~ 15.

Aisa

(@ diagonal matrix (b) zeromatrix

(©) non-sngular matrix  (d) scalar matrix

Theslopeof the curvey = —x3 + 3x2 + 8x —20ismaximum
at:

@ (1,-10)
(© (10.1) (d) (-10,1)

The area of the region enclosed between the curve
y=X| x|, x-axis,x=—2and x=2is:

8 16
@ 3 0 3 17.
© 0 (d 8
I?szzdxisequal to:
sin“ Xcos“ X

(@ cotx+tanx+C
(b) —(cotx+tanx)+C
() —cotx+tanx+C
(d) cotx—tanx+C

a
If 1 £ dx = T thenthevalueof ‘a is:
o1+4x 8

1

@ " (b) >
1

© g (d) 4

If f(xX)={[X],x € R} isthegreatest integer function, then
the correct statement is:
(@ fiscontinuousbut not differentiable at x = 2.

(b) fisneither continuousnor differentiableat x=2. 18.

(o) fiscontinuousaswell asdifferentiableat x = 2.
(d) fisnotcontinuousbut differentiable at x = 2.
Theintegrating factor of the differential equation

%: xlog x is
W Zjogx-y
X
1
@ ™ (b) e
(¢ €9 (d) logx

(b) (1,10 16.

Let @ bea position vector whose tip is the point
(2,-3).If A8 =3 , Where coordinates of A are (— 4, 5),
then the coordinates of B are:

@ (-2-2 () 2-2

© (=22 @ 22

%
Therespectivevaluesof | a |and | b |, if given

(3-b).(3a+b)=512and |a|=3|b |, are:
(@ 48and16 (b) 3and1
() 24and8 (d) 6and2

For a Linear Programming Problem (LPP), the given
objective function Z = 3x + 2y issubject to constraints:

X+2y < 10,3x+y < 15x,y>0

N
W
(0, 153‘ B
S
(0,5) A c(4,3)
, E D S
X Eo\ Mo~
, X+2y=10

Y 3Xx+y=15

Thecorrect feasibleregionis:

(@ ABC

(b) ACEC

(0 CED

(d) Open unbounded region BCD

Thesum of the order and degree of the differential equation

3
Hyﬂ _dy
dx dx?
5
@ 2 ®) >
(© 3 (d) 4

QuestionsNo. 19 & 20, are Assertion (A) and Reason
(R) based questions carrying 1 marks each. Two
satementsaregiven, onelabelled Assertion (A) and the
cther labelled Reason (R).

Select the correct answer from the codes (A), (B), (C)
and (D) asgiven below:
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(@ BothAssertion (A) and Reason (R) aretrue and the
Reason (R) is the correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) aretrue and
Reason (R) isnot the correct explanation of the
Assertion (A).

(©) Assertion (A)istrue, but Reason (R) isfalse.

(d) Assertion (A)isfase but Reason (R) istrue.

19. Assertion (A): Theshaded portion of the graph represents
the feasible region for the given Linear Programming

Problem (LPP).

£
10{//

5x+7y=238 8
//\6_
ﬁ-
]

X <

L >
o[\ 72 %

Min Z=50x + 70y
Subject to constraints
2X+y>8x+2y>10,x,y >0
Z=50x+ 70y hasaminimum value=380at B (2, 4).
Reason (R): Theregion representing 50x + 70y < 380 does
not have any point common with the feasible region.

20. Assrtion(A): LeaA={xe R:-1<x< 1}.Iff:A> A
bedefined as: f (X) = x2, then f isnot an onto function.

Reason (R): Ify=—1e A thenx = +/~1¢ A

SECTION-B

Inthissection thereare5very short answer type questionsof
2markseach.
21. Findthedomain of sec1(2x+ 1).

22. Theradius of acylinder isdecreasing at arate of 2 cm/s
andthealtitudeisincreasing at therateof 3cm/s. Find the
rate of change of volumeof thiscylinder whenitsradiusis
4cmand dtitudeis6 cm.

23. (@ Findavector of magnitude5 which is perpendicular

N A A A A
toboth thevectors3i -2 ] + k and4j +3j —2k.

OR

—> d -
a.

(b) Let ?i), b and ¢ bethreevectors such that b

- —
a a

— - -
.c and c, a

_)
xp=a x ¢, a = 0.Show that
- -
b=rc.
24. A 'man needsto hang two lanternson astraight wirewhose
end points have coordinatesA (4,1,—2) and B (6, 2, —3).
Find the coordinates of the points where he hangs the
lanterns such that these pointstrisect the wire AB.

25. (a) Differentiate — 1%

with respect tox.
COSX

OR

d?%y
dx2

(b) Ify=5cosx—3sinx, provethat +y=0.

SECTION-C

Inthissection thereare6 short-answer typequestionsof 3
markseach.
26. Show that f (x) = tan~l(sin x + cos X) is an increasing

functionin [QE]
4

27. (8 The probability that astudent buys a colouring book
is07 and that she buys a box of coloursis 0-2. The
probability that she buysa colouring book, given that
shebuysabox of colours, is0-3. Find the probability
that the student :

(i) Buys both the colouring book and the box of
colours.
(i) Buysabox of colours given that she buys the
colouring book.
OR
(b) A person hasafruit box that contains6 applesand 4
oranges. He picks out a fruit three times, one after
replacing the previous onein the box. Find:
(i) The probahility distribution of the number of
oranges he draws.
(i) Theexpectation of therandom variable (hnumber
of oranges).
28. Find the particular solution of the differential equation
y

+ m%c[—j =0; giventhat y= 0, when x=1.
X

dy_y
dx x

20. @ FAnd: [——>

(X% +3)(x* -5)
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30.

31.

32.

33.

OR

4
(b) Evaluate: [(|x—2]+|x—4]) dx

1
IntheLinear Programming Problem (LPP), find the point/
pointsgiving maximum vauefor Z=5x+ 10y
subject to constraints
X+2y <120,x+y > 60,x—2y > 0,x,y > 0

-

- i = 2 -
@ I1fa+p+c=0suchthat|a|=3|b|=5

- . - —
| ¢ |=7,thenfindtheanglebetween a and.'b .
OR

%
(b) If a and b areunitvectorsinclinedwith each other

1.5 - . 0
at anangle 9, then provethat §|a - b|=sn—.

2
SECTION-D

Inthe section therear e4long answer type questions
of 5markseach.

Draw aroughskeich of thecurvey = y/x.. Using integration,

find thearea of the region bounded by thecurvey = /x ,
x=4and x-axis, in thefirst quadrant.

Anamount of ¥10,000is put intothreeinvestmentsat the
rateof 10%, 12% and 15% per annum. Thecombined annual
income of al 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.
Usematrix method and find theinvestment amount in each
at the beginning of the year.

(@ Find the foot of the perpendicular drawn from the

point (1, 1, 4) ontheline

X+2 y+1 -z+1
5 2 -3
OR

Xx-1 y+1 z-4

(b) Find the point on theline > =3 ata

distanceof 2v/2 unitsfrom the point (—1,-1, 2).

35.

36.

37.

1
t+=
(@ For a poditive congtant ‘a’, differentiate a t with

a
respect to (t +%) , Wheretisanon-zero real number.
OR

oo dy .
(b). Find d—i if y<+x+x¥=ab, whereaandb are

constants.

SECTION-E

Inthissection, thereare 3 casestudy based question of
4 markseach.

CaeSudy-1
A gardener wanted to plant vegetablesin hisgarden. Hence
he bought 10 seeds of brinjal plant, 12 seeds of cabbage
plant and 8 seedsof 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 thebag and
he had to sow them randomly.

N

Radish Cabbage

Based upon the above information, answer the following
guestions:
(i) Calculatethe probability of a randomly chosen seed
togerminate.
(i) What istheprobahility that it isacabbage seed, given
that the chosen seed germinates?
CaeSudy -2
A carpenter needsto make awooden cuboidal box, closed
from all sides, which hasasquare base and fixed volume.
Since heisshort of the paint required to paint the box on
completion, hewantsthe surfaceareato be minimum.
On thebasis of theaboveinformation, answer thefollowing
guestions:
(i) Takinglength=breadth =xmand height =ym, express
the surface area (S) of the box in terms of x and its
volume (V), which is constant.
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CaseSudy - 3

(i) Find % 38. LetAbetheset of 30 studentsof classXll inaschoal. Let
f:A — N, Nissetof natural numberssuch that function
(iif) Find arelation between x and y such that the surface f (X) = Roll Number of student x.
area (S) isminimum. Onthebasis of thegiven information, answer thefollowing:
OR () Isfabijectivefunction?

If surface area (S) is constant, the volume (V) (ii). Give reasons to support your answer to (i).
1 (iit). Let R be arelation defined by the teacher to plan the
=2 (Sx—2x3), x being the edge of base. Show that seating arrangement of students in pairs, where

R={(x,y): X, yare Roll numbersof students such that
) _ S y=3x}.List thedementsof R. Istherdation Rreflexive,
volume(V) ismaximum for x= \/% : symmetric and transitive? Justify your answer.
OR
Let Rbeareationdefined by R={(x,y) : X, yareRadll
numbers of students such that y = x3}.
List the eements of R. IsR a function ? Justify your
answer.
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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.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iit) 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:

(viit) 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) _ Useof 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
/6

2. The value of j sin3xdx 1is:
0

WHATSAPP - 8056206308

(a) - — by -

Lol

(d)

GURIE
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(a) r
—> A N A A /AN A
(b) r =(21 —4j +5k)+M31 —2j +6k)
(c) ?:(2/1\—43/'\+512)+7»(3/i\+23\+61/<\)
@ 1 =21 +45 —5k)+a3i 22} —6k)
2x -3 10 1 .
7. xﬁ;ﬁo‘am%%ﬁ,w; AR AN & ?
X —
(a) 3 (b, -3 () 2 @ 2
4 3.2
8 =g |2 -1 0| H gEd Uitk 3 A\l we | e st % wgEe
1 2 3
II'F[%:
(a) 5 (b) -5 (o0 -11 ad 11
65/C/1 ~N~~ Page 4
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-> o > o ) . -
If a, b and(a + b)) are all unit vectors and 0 is the angle between a

_)
and b , then the value of 0 is :

2n 51 o o
an b or X d X
(a) 3 (b) 5 (c) 3 (d) 5
N A A N
4. The projection of vector i on the vector i + j + 2k is:
1 2 3
@) = (b) 6 © = @ =
J6 J6 J6
5. A family has 2 children and the elder child is a girl. The probability that
both children are girls is :
1 1 1 3
- b = = d 2
(a) 1 (b) (c) (d) 1
6. The vector equation of a line which passes through the point (2, — 4, 5)
and is'parallel to the line X+3 = 4-y = z+8 is :
3 2 6
> A A A A A A
(a) r =(—21 +4j —5k)+ABi +2j +6k)
—> N A A A JAN A
(b) r =(21 —4j +5k)+M31 —2j +6k)
—> A A A A A AN
(c) r =21 —4j +5k)+AM3i +2j +6k)
- A A A A A A
(d) r =(-2i +4j -5k)+ABi=2j —6k)
2x -3 10 1
7. For which value of x, are the determinants and s 9
X p—
equal ?
(a) £3 (b = -3 (c) +2 d 2
8. The value of the cofactor of the element of second row and third column
4 3 2
in the matrix |2 -1 0fis:
1 2 3
(a) 5 (b) -5 0 -11 d 11
65/C/1 ~N~~ Page 5 P.T.O.
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%V (@ . s
9.  37d%hd GHIRT | —2 +(&) +xt=0RN R MITd AR L :

dx2

(a) 1 (b) 2 () -1 d 0

10. m%anagA:{ll _11:|3ﬁ'{A2=kA%,?ﬁkao‘rﬂ'FrﬁTlT:

(a) 1 by -2 (c) 2 d -1

11. j 2c0s2X2 dx SE0E
sin“ x.cos“ X

(a) tanx—cotx + C (b) —cotx—tanx + C

(¢) cot x + tanx+ C (d) tanx —cotx-C

12. 3TIhd FHRT (3x2 +y) % =x ol GUThH T 7 :

y
@ (b Xiz © 2 @ -
13- 3U-dd 2x +y—4<0H foa faig 7
(@ (0,8 (b) (1,1
(© (5,5 - (2,2

14. ?T% (cos x)° = (cos y)X %, a g—z SRICES % :

@ y tan x + log (cos y)

x tan y — log (cos x)

x tan y + log (cos x)

(b)

WHATSAPP - 8056206308

y tan x + log (cos y)

© y tan x — log (cos y)

x tan y — log (cos x)

y tan x + log (cos y)
x tan y + log (cos x)

(d)

65/C/1 ~~~~ Page 6
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9. The difference of the order and the degree of the differential equation

2
2 3
%y +(_dy) + x4=0is:
dxz dx

(a) 1 (b) 2 (), -1 d 0

. } and A?= kA, . then the value of k is :

1
10. Ifmatrix A = [

(a) 1 () -2 () 2 d -1

2 ;
11. .[ 2COS X 3 dx isequal to
sin“ X .cos” X

(a) tanx —cot x4 C (b) —cotx—tanx + C

(e) cot x + tan x'+ C (d) tanx —cotx—-C

12. The integrating factor of the differential equation (3x2 +y) % =X is
y

b L © 2 @ -1

X <2 X X

(2)

13. . The point which lies in the half-plane 2x + y -4 <0 is:
(a) (0,8) (). (1,1
() (5,5) @ (2,2

14. If (cos x)¥ = (cos y)¥, then ? is equal to :
X

y tan x + log (cos y)

(a)

x tan y — log (cos x)

x tan y + log (cos x)

(b)

WHATSAPP - 8056206308

y tan x + log (cos y)

© y tan x — log (cos y)

x tan y — log (cos x)

y tan x + log (cos y)
x tan y + log (cos x)

(d)

65/C/1 ~N~~ Page 7 P.T.O.
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3 2] [4 1
15 a‘s’ﬁmw%%x[l }:[2 3}%@341&{5}(%:
1 0 0 —1]
(a) } (b)
0 1 1 1]
11 1 —1]
(c) } (d)
1 -1 1 —1]

i ) i . — —
16. A ABCD U @I =gy & M AC au1 BD 54k foshvi &, @ AC + BD 7 :
— - — -
(a) 2DA (b) 2AB (c) 2BC (d 2BD
17. 3fe x=acos0+bsin®, . y=asin®—bcos6 %,?ﬁﬁﬂﬁi‘f\@ﬁﬁﬁﬁqﬂﬂ
a7 ?

2 2
(a) y2d—32’—x?+y=0 (b) yzd—§+x?+y=0
dx X dx X
(c) 2& <Y _yo0 (d) Zd_zy_xﬂ_ -0

18. . Wh LPP % Uieg g &7 % S fag 0(0, 0), A250, 0), B(200, 50) 3R
C(0; 175) 8 | AfG 3Ie3F B Z = 2ax + by 1 3Aftlehdd 7 fagani A(250, 0)
3 B(200, 50) W &, aaﬁtb%aﬁawﬁa‘agﬁm :

RS
'I'Z:I-lf!:'ulll,,
15l

Tk

" B(200,50}

42500 a0

T 1 ¥ ¥ ] :";.
Ol 150 100 180 200 _.:'FI‘EI\\\'\

(a) 2a=Db (b) 2a =3b (c) a=b (d) a

2b

65/C/1 ~~~~ Page 8
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3 2 4 1
15. Itis given that X = . Then matrix X is :
1 -1 2 3
1 0 0 —1]
(a) (b)
0 1 1 1]
1 1 1 -1
(c) (d)
1 -1 1 -1
16. If ABCD is a parallelogram and AC and BD are its diagonals, then
— —
AC + BD is:
— - — —
(a) 2DA (b).~. 2AB (c) 2BC (d 2BD
17. If x=acos O+ b snd y=asin0—Dbcos 6 then which one of the
following is true ?
2 2
(a) y2d—y—xg+y=0 (b) y2M +xg+y=0
dx2 dx dx? dx
(c) y2—d2y +xg —-y=0 (d) y2—dzy —xg —y=0
dx? dx dx2 dx
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 :
v
lif'*:'.J
2L
(0, 1TR] %
| B8,
LR
il B(200,50)
= TA50 LN
Ol 150 100 150 200 250
(a) 2a=Db (b) 2a=3b (c) a=b (d) a=2b
65/C/1 ~N~~ Page 9 P.T.O.
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EgE

&
I &A1 19 3K 20 IYFHYT U a@ SERT I 8 K A% I F 1 P
& | 5 %9 139 T & [574 T Bl S5 (A) T G Bl @@ (R) GRT 37 14T 7T
& 1 37 37 & &gl I 19 177 T Il (a), (b), () 3R (d) & 7 F7 |

(a) SAMHAT (A) 3R T (R) g1 T&t 8 AR b (R), AR (A) HI Tl
ST T 2 |

(b) 3T (A) R Th (R) GHI Tl & 3T Toh (R), 3heH (A) Hl F&l
AT TgT T 8 |

(c)  3Ifehed (A) Tl 8, Teg o (R) T4 & |
(d) R (A) Teld ;90 o (R) &1 2 |

19. BT (A) : cot-l(ﬁ)wg@am%%|

7% (R) : cot~1 x &1 9Td R—-{-1, 1181

20. 3FyFHIT(A): U A0, 0, 0), B3, 4, 5), C(8, 8, 8) 3T D(5, 4, 3) & &1

=g TH TGS R |
7@ (R) : ABCD Us TH=qyS 8, ¢ AB = BC.=CD =DA, AC#BD?® |

TUE @
37 G § 37f7 TY-ITIT (VSA) FHR & J97 8, 577 J9% &2 7% &8 |

21, AR dH YR WRET a, b I e WER a . b = a . c 3N
axb=axc &A@t b = ¢ |

22. (%) T HINT :
tap=1{ oS X
1-—sinx
rra
(@) fag FRT % fix) = [x] g0 Jex w&w™ Uil HoH f: R — R 7 @
Teheh! 8 3R 7 & 3= 7 |
65/C/1 ~N~~ Page 10
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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), (¢) 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™! (v/3)is %

Reason (R).:  Domain of cot™lx is R—{-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 ¢ suchthata . b = a . ¢
T - >
and a x b = a x c¢,thenshowthat b = c¢.

22. (a) Simplify:

tan-1| C0S X
1—-sinx

OR

WHATSAPP - 8056206308

(b) Prove that the greatest integer function f: R— R, given by

f(x) = [x], is neither one-one nor onto.

65/C/1 ~N~~ Page 11 P.T.O.
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23.

24.

25.

T £ 39 YR IRING B

2x+2, I x<2
fix) =4 Kk, e x=2
3x, e x>2

k o1 98 HF 1d hifoe, Sees ot woq'f, x = 2 W gdd 8 |

I8 AU T HIST FoTTH B £(x) = x4 — 4x3 + 4x2 + 15, TR 9999 B |

> o —
(®) I a, b M ¢ 9 dew 3@ vHR & & |a | =
- = e
|b| =24, |'¢]}=25 3 a +b+c=0 8
e R S
a .b #b.c+ c.a o AHIACHNT |

(@)~ Aqfe Th @1 x-398, y-31& IR 2-318 F TA FHAN: ¢, f 3 y BT S
%,?ﬁﬁl@@ﬁ?ﬁﬁ sin? o + sin? B + sin? y = 2 2 |

wus

39 G § TY-3F70F (SA) THR & F97 &, 578 IAF & 3 3% & |

26. (%) UH G HINT
/2
J‘ X sin x €os X dx
sin® x + cos? x
0
HAYAT
(@) W A i
3
J (|x-1] +|x-2]) dx
1
65/C/1 ~N~~ Page 12
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24.

25.

Function fis defined as

2x+2, if x<2
fix) = k, if x=2
3x, if x>2

Find the value of k for which the function f is continuous at x = 2.

Find the intervals in which the function f(x) = x4 — 4x3 + 4x2 + 15,

is strictly increasing.

(b)

-> - = - -

If a, b and-c are three vectors such that |a | =7, | b | =24,
- e

| c|=25"and a + b + ¢ = 0, then find the value of

i S U U ¥
a.b+b.c+c.a.

OR

If a line makes angles o, fp and y with x-axis, y-axis and z-axis

respectively, then prove that sin? o + sin? f + sin? y = 2.

SECTION C

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

26.

(a)

(b)

65/C/1

Evaluate :
/2
X SIn X COS X
-[ — 1 dx
sin® x + cos™ x
0
OR
Evaluate :

3
‘[ (|x-1] +|x-2]) dx
1

-~~~ Page 13 P.T.O.



27.

28.

29.

30.

WHATSAPP - 8056206308

31.

sme wimm Y - X o ffire g s iR, R mn @

dx X2 " y2

%Wx:O%,Fﬁy=l%l
YT

Wwﬂwu+x2)g—y+2xy= \ 1 5 o1 fafere a1 sma i,
X +X

femmngfr o x=1%, A.y=02 |

AT H G I A H 2 9HS IR 3 A ¢ & 3R A BH 4 Thg IR

5 A TG & | AGesdl T g i Th Il § § f3shran T i 9rm =

Tor o8 A1 8 | unRrehdr 3d hifoie for 38 9t B § 9 Tehten T o |
AT

50 SHHAl o THE H ¥ 20 Hed &9 iod & | 39 §qg H. & Igesdl

2 Safchdl Wl AT T (T SiaeemaeT &) | 94 T 39 SRR hl F& T

=1 JTRfhd] S FTd shiTolq ST Hed & siieid & |

Wﬁﬁl’q:

cos 0

| a0
\/3 —3sin 6 — cos? 6

Fatafea Was Tume gaen < e fofy 3 ga Fifve :

o . . C
e sqae & Halld,

z = 3x + 8y 1 =IAAHIH ThITaIT

3x +4y.> 8
5x + 2y >11
x=20,y>0

Elﬁﬁﬁﬂ'{:

65/C/1
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2
J' 22)(2+1 dx
x“(x“ +4)

~ N~ Page 14



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

dy _ _ xy

dx x2+y2

, given that y = 1 when x = 0.

OR

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

1+ )(2)3—y + 2xy = given that y = 0 when x = 1.
X

b
1+x2

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)  Qut 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:
cos O

| a0
\/3 —3sin 0 — cos? 6

30. Solve the following Linear Programming Problem graphically :
Minimise z = 3x + 8y

subject to the constraints

WHATSAPP - 8056206308

3x + 4y > 8
5x +2y >11
x>0,y>0
31. Find:
2
J' 22x 2+ 1 dx
x“(x“ +4)
65/C/1 ~~~~ Page 15 P.T.O.
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EE
]

Qus ¥
59 GUE 7 FH-3T09 (LA) IHR & J97 &, 578 I3 & 5 37% 8 |
3 2 1
32. AICAFEA=[4 1 3|37, @ Al 3@ HNwE, @ F=fatea Waw
1 1 1
aﬁwﬁwﬁwaﬁm:

3x + 2y + z = 2000
4x +y + 3z = 2500
X +y+ z=900

33. (EF) Wﬁ;i—@ﬁ X:—3|-1=y+3=z+53:ﬁ_{x—2 =y—4=z—6

5 7 1 3 5
fread Yard § | s gfaesed famg off wma Aife |
STt
(@), @ g X;l - Y;l =7 3R X;l . YIZ; 2= 2% <t 1 =
gt 371 T |

34. TIYd ABC &1 &%al TmTehe fafer o wnm & 5 shifse st T areti e
THIR 5x — 2y —10=0, x—y—9=0 3R 3x—4y—-6=0 &, & [T g3
g |

35. (%) TsY foh areafae d&Ael % 9= R
S=1{a,b):a<bhd aeR, be R}
S IRy 99 ST A1 Wded 7, 7 THHA @ 3R 7 8 HhEh @ |
T
(@) A fob 9= A =1{1, 2, 3,4,5,6, 7} 999 R 30 YR IRIING 2
R ={(a,b):a A b3El =1 d fowm & =1 ww &) 2wizy f6 R wh
qoIdl Ty B | 374, Joadl i [1] % 379 T I |
65/C/1 ~~~~ Page 16
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SECTION D

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

3 2 1
32. If matrix A = |4 1 3|, find A1 and hence solve the following
1 1 1

system of linear equations :
3x + 2y + z = 2000
4x +y + 3z = 2500
x+y+2=900

x+1 y+3 z+5

33. (a) Show that the lines
3 5 7

and

Xx-2 \v-4 = 2;6 intersect. Also find their point of

1. 3
intersection.
OR
(b) © Find the shortest distance between @ the pair of lines
X;1 = y;—l =z and X;—l = y12;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 R of real numbers defined by
S={(a,b):a<bd, ae R, be R}
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

WHATSAPP - 8056206308

equivalence class [1].

65/C/1 ~N~~ Page 17 P.T.O.
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EE
=

Qs g

G GUE T 3 YR 37T TEIRT 97 & 578 Icdh & 4 7% & |

ThI0T FAEFAT - 1

36. U THg fhamhama i e # 10 foenef @ Rt o1y 16, 17, 15, 14, 19,
17, 16, 19, 16 3R 15 a9 7 | T {q@nell =1 Igesan 39 YR I T foh
yeeh faeneff & g9 I Sl gyt o 7 R g4 T faenelf Y ety @ fomn
™ |

ST AT % IR R, e ot 3 I G
(i)  wTRekar sira hifse fop g4 o faenef it o1y v v " B | 1
(i)  WFT X g4 U foenefl it oG 2, 1 X 1 1AM 8l "ol @ ? 1

(i) (%) TG =W X I TRhAT S [ hiVT qel Hed g F1d
i | 2

AT

(i) (@) UH AgeA g4 MU faenelf f oy 15 a¢ @ ifyw U MW |
TTRIhdT STd HITSTT, foh IThT Y Teh AT T ¢ | 2

65/C/1 ~~~~ Page 18
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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 :

(1) 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

WHATSAPP - 8056206308

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

65/C/1 ~~~~ Page 19 P.T.O.
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ThIT AEFIT - 2

37. U gRMEM GEmEd 3o farfEe & fou quhl &g T Yo (A1eme) SHE At
g | 39 Y 3% wh iR i @liefl § 3R 36 808 d WieT ® 6 36 qa
HI gHA 250 T Hi & W | g i hmd T 500 i o Wi 7|

w @ie 6l hHd § TS hl AfehdT % SIHR ghg B AT 7 A R g I ARG
o T 4000 (TETE)2 B
o —
e/
Q
N
O
Tp)
Q
o0
| e
A BeE
o
N i e ” ;-- : - ,,‘
F n — . S
< M 4 N = L. T
: aH SfifSTe foh anferr e @t ot x WieX 3 T8g0E h X 8 |
; 39 AT % YR 9, P wet % 3 A
(i)  @Fa %@ C(h) 1 h ' 9gi § foafen | 1
(ii)  hifaeh foig ma hIfTT | 1
(i) (%) fgdia e e g h 1 98 WM Aa hife, feeh fore q@
S 1 AN =EAH & | & S T AdH AN F41 g 2 2
JroraT
65/C/1 ~~~~ Page 20
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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 :

(1) Write cost.C(h) as a function in terms of h. 1

WHATSAPP - 8056206308

(11) 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

65/C/1 ~N~~ Page 21 P.T.O.

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



WHATSAPP - 8056206308

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

38.

(i) (@) 9o Heehers w0l ¥ 4 i W TEUS [ra HINC o g1 s
%! AR =H Bl | FITH AR % T x 3R h o &= 1 G99
RUEICEAIE I

TeRTUT TETA - 3

Tsh HN TEAM H, S ol shi FREAT ohl TTHT-STT JTAERN H I h1
TN i & e foh Taey N9 3T @il stfies 3us T gl |

T IS 4 AR fha1 i Tk favw i i@ g9 & w1g 9ga ot §
¢ W 2 | 38 SIS o AHWH e A1¢ H & WY i ghg I Fehie foram o 3R
wﬁw%wq&;aﬁwf(x):%x3—4x2+15x+2, 0<x <10
T uftrfiya ferer St Eehar 7, &t x fedt 6t a8 g 2 5o den @ % g
T IAFR o1/

IH AT . IR R, F Tt 6 3w G

(1) 39 %M f(x) % Hildeh oG HH-H & ?
(i) Tgfl STaeharst Wew 1 T Hieh, Hod I =HdH T F1d HIT |
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(i) (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

fx) = %x3-4x2+15x+2, 0<x<10

where x is the number of days the plant is exposed to sunlight.

WHATSAPP - 8056206308

On the basis of the above information, answer the following questions :

1) What are the critical points of the function f(x) ? 2
(i1))  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.

’) In Section C, Questions no. 26_to 31 are Short Answer (SA) type questions, carrying

3 marks each.

i) In Section D, Questions: no. 32 to 35 are Long Answer (LA) type questions carrying

5 marks each.

ii)  In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks
each.

iii)  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.

x) . Use of calculator is not allowed.

SECTION A

his section comprises 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20

WHATSAPP - 8056206308

0o 1 -1
IfA=]1 2 1|, then the value of |A adj (A)| is :
0o 3 -2
@A -1 B) 1
© 2 D) 3
2. For two matrices A and B, given that Al = iB , then inverse of (4A) is:
(A) 4B (B) B
© ‘B © LB
4 16
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3. If X, Y and XY are matrices of order 2 x 3, m X n and 2 X 5 respectively, then

number of elements in matrix Y is :

(A) 6 B) 10
© 15 (D) 35
4. The number of discontinuities of the function f given by

(X+2, if x<0

o fix)=1 e, if 0<x=<l
8 2-x, 1f x>l
() is :
N (A) 0 ®) 1
;
. Let y=f| < | and f'(x)=x". What is the value of — at x="—?
o0 X dx 2
| 1 1
A B) - —
m ®) o4 ®) 32
m <o -32 (D) -o064
< dy nz
w . If y=log~/ sec\/;, then the value of Q at x= 6 1S :
2 o |
@ ®)
"= 1 1
C — D) -
S ©O , ®)
: dy
7. If x=3cos 0 and y =35 sin 6, then . is equal to :
(A) - 3 tan 0 B - > cot O
5 3
(O I > tan 0 D) - 3 cot O
3 5
65/S/1 Page 5 of 23 P.T.O.
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8. For the function f(x) = x3, x=0isa point of :
(A) local maxima (B)
(C)  non-differentiability (D)

local minima

inflexion

9. The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable

atx =
0w @ o (B) 1
Q 3
M © > ©) 3
O
8 0. If the radius of a circle,is increasing at the rate of 0.5 cm/s, then the rate of
w increase of its circumference is :
L 2
° (A) ?cm/s (B) = cm/s
4n
— T
| (©) 3 cm/s (D) 2m cm/s
m /4
3 2 .
< 1. J X~ cos  xdx isequal to:
m —m/4
E A) 0 B) -1
T © 1 D) 2
-3
; 2. X 3 ¢" dxis equalto:
(x=1)
2¢" _9e™
(A) S+ C (B) = +C
(x-1) (x-1)
eX eX
© +C (D) +C
(x—=1) (x —1)?
65/S/1 Page 7 of 23 P.T.O.
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13.  The area (in sq. units) of the region bounded by the curve y =x, x-axis, x =0 and

Xx=2 is:
3 1
A = B) —log2
w3 B) S log
<€ 2 (D) 4
14.  The number of arbitrary constants in the general solution of the differential equation
dy
— +y=01s:
© o
A) 0 B) 1
g <€ 2 D) 3
%
w ' projection-of Zonb
S.  What is the value of ——
° projection of bona
N S NN A > A A
w for vectors a” =21 =3j —6k and b =21 -2j +k ?
3 7
A = B) —
g (CVI- B) 3
¢ : :
C — D) —
| © ©)
N : .o x—-1 2-y 3z
m 6. *. The direction ratios of the line S = S = Y are ;
B »w 312 (B) 4,32
- ¢ € 9,-3,2 (D) 9.3,2
w 7.  The Cartesian equatlon of the line passmg through the point (1, —3, 2) and
E parallel to the line T —21—k+k(1+J+2k)1s
x-1 y+3 z-2 x+1 y-3 z+2
(A) = = (B) = =
= 2 0o -1 1 1 2
; x+1 y-3 z+2 x-1 y+3 2-z
© = = (D) = =
2 0 =1 1 1 -2
- - —
18. If 2 and b aretwo vectors such that @ .b > 0 and | a.b | = | a’xb |, then
_)
the angle between a” and b is:
T T
A — B) —
W B
2n 3n
C — D) —
©) 3 @) =
65/S/1 Page 9 of 23 P.T.O.
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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.

I .
9.  Assertion (4) : cos| (cos %j is equal to %
Reason (R) : The range of the principal value branch of the function
y = cos ! x is [0, =].
0. Assertion(4) IfR and S are two events such that P(R | S) =1 and P(S) >0,

then S c R.

Reason (R) : If two events A and B are such that P(A' N B) = P(B), then
A CB.

SECTION B
his section comprises Very Short Answer (VSA).-type questions of 2 marks each.

1
1.  Find the value of cos™! (lj — tan~1 (— —) + cosec ! (= 2).

WHATSAPP - 8056206308

2 V3
2 ) d’y dy
2. (a) If y=(sin"" x)” , then find (1 —x )—2—x— .
dx dx
OR

d
(b) If y*=x%, then find &y.

log x
23.  Given that f(x)=

, find the point of local maximum of f(x).

65/S/1 Page 11 of 23 P.T.O.
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I X —1 d
3 X
X —X
OR
(b) Evaluate
- ‘
S j|x+z| i
e -
N 5.  Find the angle between the lines
w S5—-x ~y+2 z X Y z
m =——=—and - == _.
° —7 -5 1 1 2 3
| SECTION C
& his section comprises Short Answer (SA) type questions of 3 marks each.
g 6 (a) Find a matrix A such that
= 4 0 1710
< A 2| The —i6)
; Also, find A1
OR
3 -4 4
(b) Given a square matrix A of order 3 such that A= 0 -1 01,
_ 2
show that A3 = A1,
65/S/1 Page 13 of 23 P.T.O.
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27.  (a) If xsin(a+y)—siny=0,

dy sin2 (a+y)

prove that — = :
dx sin a
OR
d _

w (b) Find &y, if y=(cosx)*+ cos 1\/;.

8 8. (2 Find :

< [

N COS X /COs 2x

2

Q (b)  Find:

m 5x-3

| dx

a J1+4x 2%

: 9.  Find the general solution of the differential equation

w ydx —x dy + (x log x) dx = 0.

[= —

< 0. If the vectors ?, b and represent the three sides of a triangle, then show

- -

= that @xb = b x¢ = ¢ xa.

; 1. 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 ?

65/S/1 Page 15 of 23 P.T.O.
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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. (3 Using integration, find the area“of the region bounded by the curve
y= \/E, the lines x = ~~/2"and x = \/5 and the x-axis.
OR

(b)  Using integration, evaluate the area of the region bounded by the curve

y= xz, the lines'y = 1 and y = 3 and the y-axis.

x-8 y+9.-z-10

4. (a) Find the shortest distance between the lines T - and
x-15 y-29 z-5
3 8 -5
OR

(b)  Find the point of intersection of the lines
%

A A
r =i-j+6k +A(31—-k),and
- AN A
r =—3j) +3k +tp(1 +25 — k).
Also, find the vector equation of the line passing through the point of
intersection of the given lines and perpendicular to both the lines.

WHATSAPP - 8056206308

35.  Solve the following linear programming problem graphically :
Minimise Z = 6x + 7y
subject to constraints
X+ 2y 2240
3x +4y <620
2x +y =180
X,y =0.

65/S/1 Page 17 of 23 P.T.O.
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SECTIONE

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.

Sun rays

WHATSAPP - 8056206308

X

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 tz, where y is the height of the sandbag above the

ground and t is the time in seconds.

65/S/1 Page 19 of 23 P.T.O.
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On the basis of the above information, answer the following questions :

(1) 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.

(i1)  After how much time will the sandbag be 35 metres above the ground ?

(ii)  (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

(i) (b) How fast is the-height of the sandbag decreasing when 2 seconds

have elapsed ?

Case Study - 2

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 giyen in the table below :

X

1

P(X):

3k

His daily income Y (in ¥) is given by :

Y =800X + 50

Page 21 of 23 P.T.O.
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On the basis of the above information, answer the following questions :
(1) Find the value of k.
(i)  Evaluate P(X >3).

(1) (a) Calculate the expected weekly income of the salesman assuming he

works five days per week.
OR

(i) (b) Calculate the expected weekly income of the salesman assuming he
works only forthree days of the week.

Case Study -3

8.  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.

WHATSAPP - 8056206308

X

On the basis of the above information, answer the following questions :

(1) Formulate - the linear equations in x and y to represent the given

information.

(11)  Find the dimensions of the plot of land by matrix method.
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Allindia 2078
CBSE Board Solved Paper

TimeAllowed : 3Hours Maximum Marks: 100

General Instructions:
(i) All questions are compulsory.
(i) Thequestion 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 mar ks each and Section D comprises of 6 questions of six marks each.

(i) All questionsin Section A are to be answeredin.oneword, one sentence or as per the exact requirement of the
question.

(iv) Thereisnooverall choice. However, internal choice has been provided in 3 questions of four marks each and 3
questions of six marks each. You have to attempt only one of the alternativesin all such questions.

(v) Useof calculatorsis not permitted. You may ask for logarithmic tables, if required.

SECTION - A

1. If a* bdenotesthelargerof ‘a’ and ‘b’ and if
aob=(a* b) +3, thenwritethevaueof (5) 0(10),
where* and 0 are binary operations.

. . 1+cosx) .
6. lefermnatetan‘l(m) with respect to x.

2 -3

AR } , compute A~ 1 and show that

i . - . 7. Given A= {
2. Find the magnitude of each of the two vectors a and b,

having the same magnitude such that the angle between oA-l=g A

9 8. Provethat:
themis60° andtheir scalar product is >

11
3sin~ix=sin"1(3x—-4x3),x e {—— —}

2'2
0 a -3
3. IfthematrixA=|2 0 -1|isskewsymmetric, find the 9. Ablackandareddiearerolledtogether. Find theconditional
b 1 0 probability of obtaining the sum 8, given that the red die

resulted in anumber lessthan 4.

valuesof ‘a’ and‘b’. . A A A
10. If 6 is the angle between two vectors i-2j+3k and

WHATSAPP - 8056206308

4. Findthevalueof tan"1+/3 —cot~1 (= +/3).
3-2]+k,findsino.

SECTION - B 11. Find the differential equation representing the family of
— 5 H
5. Thetota cost C(x) associatedwith the production of x units curvesy = a e * ° wherea and b arearbitrary constants,

of anitemisgiven by C(x) = 0.005x3—0.02x2 + 30x + 5000. 12~ Evaluate:
Findthemarginal cost when 3 unitsare produced, where by
marginal cost we mean the instantaneousrate of change of
total cost at any level of output.

J‘COSZX+ 2sin? x

0052 X

ax
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14.
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19.

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

15.

16.

17.

18.

SECTION - C 20.

If y=sin(sinx), provethat

42
—g rtanx Y +ycos?x =0.
dx dx

Find the particular solution of the differential equation 21.

etany dx + (2— &) sec?y dy = 0, given that y = % when

x=0.

22,

OR
Find the particular solution of thedifferential equation

;—di +2ytanx=9nx, giventhaty=0whenx=%

Find the shortest distance between the lines
r=(4i-])+A(i+2]-3k) and

r=(-]+2k) +u(@+4j=5k).

Two numbers are selected at random (without replacement)
fromthefirst five positiveintegers. Let X denotethelarger
of the two numbers obtained. Find the mean and variance
of X,

Using properties of determinants, provethat

1 1 1+3

1+3y 1 1 | =9(3xyz+xy+yz+2X)

1 1+3z 1 24.

Find the equations of the tangent and the normal, to the
curve 16x2+ 9y? = 145 at the point (x,, y,), wherex; = 2 and
y;>0.
OR

Find theintervalsin which thefunction

4
f0)= —x3—5x2 +24x+12is
(@) strictly increasing, (b) grictly decreasing.
Fnd:

dx

I 2c0sX
(1-sinx)(1+sin? x)

23.

Suppose agirl throwsadie. If shegets1 or 2, shetossesa
coin threetimes and notesthenumber of tails. If she gets 3,
4, 5 or 6, shetosses acoin once and notes whether a* head’
or ‘tall’ isobtained. If she obtained exactly one‘tail’, what is
the probability that shethrew 3, 4, 5 or 6 with thedie?

N

Let a=4i+5)—k,b=i-4]j+5k and c=3+ -k .Finda
vector d which is perpendicular to both ¢ and b and

d.a=21

An open tank with a square base and vertical Sdesisto be
congtructed from ametal sheet so astohold agiven quantity
of water. Show that the cost of material will beleast 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 beprovided, what kind of valueishiddeninthis
guestion?

2 22 v find Y
If (x2+y2)2=xy, find vt
OR

If x=a(20—&n26) and y = a (1 — s 26), find ;ﬂ when 0
X

=
3

SECTION - D

Evaluate:

nl4 .
J' SN X+ COSX

o 16+9sin2x

OR
Evaluate:

3
J‘(x2 +3x+€*)dx
1

asthelimit of thesum.
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25. A factory manufactures two types of screwsA and B, each  27. Using integration, find the area of the region in the first

26.

typerequiring 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’ whileit takes6 minuteson the automatic
and 3 minutes on the hand-oper ated machineto manufacture
apacket of screws ‘B’ . Each machineisavailablefor at most
4 hours on any day. The manufacture can sell a packet of
screws' A’ at aprofit of 70 paiseand screws’ B’ at aprofit of
1. Assuming that he can sell all the screws he
manufactures, how many packets of each type shouldthe
factory owner produce in a day in order to maximize his
profit? Formulate the above LPP and solverit graphically
and find the maximum profit?

Let A = {x € Z: 0 < x_<+12}. Show that
R={(a,b):a,be A |a—b|isdivisbieby 4} isan equivalence
relation. Find the set of all dementsrelatedto 1. Alsowrite
the equivalenceclass|[2].

OR

Show that the function f : R — R defined by
f(x)= X2—X+1 ,V x € Risneither one-onenor onto. Also, if

g: R— Risdefinedasg (x) = 2x—1, find fog (X).

28.

29.

quadrant enclosed by the x-axis, theliney=x andthecircde
X2 +y2=32.

2 -3 5
IfA=|3 2 -4 findA L
11 -2

Useit to solve the system of equations
2x—3y+5z=11
3X+2y—4z=-5
X+y—-2z=-3.
OR
Using elementary row transformations, find theinverse of

1 2 3
themarixA=| 2 5 7 |.
~2 -4 -5

Find the distance of thepoint (— 1, — 5, —10) from the point

of intersection of theline r=2i—j+2k +A(3 +4] +2K)

andtheplane r-(i— j +k) =5.



WHATSAPP - 8056206308

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

Allindia 20717

CBSE Board Solved Paper

TimeAllowed : 3Hours

Maximum Marks: 100

General Ingructions.

(i) All questions are compulsory.
(i) This question paper contains 29 questions.

(i) Question 1-4in Section A arevery short-answer type questionscarrying 1 mark each.
(iv) Questions5-12in Section B are short-answer type questions carrying 2 marks each.
(v) Question 13-23in Section C arelong-answer-I type questions carrying 4 marks each.
(Vi) Question 24-29in Section D arelong answer-11 Type Questionscarrying 6 marks each.
(vii) Pleasewrite down the serial number of the Question before attempting it.

SECTION - A

8 0
If for any 2 x 2 squarematrix A, A (adj A) = {O 8},then

writethevalueof |A.
Determinethevalueof ‘k’ for which thefollowing function
is continuousat x = 3:

(x+3)°-36
f0)={ x3 ' 3
k , X=3
s 2 2
SN~ X—CO0S™ X
Find: j_—dx
SIN XCOS X

Find the distance between the planes 2x —y + 2z=5 and
5x—2.5y+5z=20.

SECTION-B

If Aisaskew-symmetric matrix of order 3, then prove that
detA=0.
Find the value of ¢ in Rolle's theorem for the function

f (X)=x—3xin [—\/5,0]_

The volume of a cube isincreasing at the rate of 9cm?/s.
How fast isitssurfaceareaincreasing when thelength of an
edgeis10cm?

Showthat thefunction f (X) = x¢—3x2+ 6x—100isincreasing
onR.

The x—coordinate of a point on the line joining the points
P(2,2,1)and Q(5, 1, -2) is4. Find itsz-coordinate.

10.

11.

12,

13.

14.

A die, whosefacesaremarked 1,2, 3inredand 4, 5, 6in
green, istossed. Let A be the event “number obtained is
even” and B bethe event “number obtainedisred.” Find if
A and B are independent events.
Twotailors, A and B.earn ¥ 300 and ¥ 400 per day respectively.
A can titch 6 shirts.and 4 pairs of trousers while B can
stitch 10 shirtsand 4 pairsof trousers per day. To find how
many days should each of them work and if it isdesired to
produce at least 60 shirts and 32 pairs of trousers at a
minimum labour cogt, formul atethisasan LPP.

dx
5-8x- x2

SECTION -C

I tan 22X ptan 1 X3 T then find thevalueof x.
X—4 X+4 4

Find:_[

Using properties of determinants, provethat

a’+2a 2a+1
2a+1 a+?2
3 3

=(a-1)°

OR
Find matrix A such that

(2 -1 (-1 -8)

A R P



15.

16.
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17.

18.
19.

20.

21.

22

If ¥+ y*=aP, then find d
dx

OR

2 2
If e¥(x+1) = 1, then show that 9 _ (ﬂ] .

dx?> \dx
] cos6
Find: I 5 >
(4+sin“ 0)(5—4cos” 0)
xtan x
evaute: | ooy e
0

OR

4
Evaluate: | {1x~11+[x-2|+| x4
1

Solvethedifferential equation(tan x—y) dx= (1 +x?) dy.
Show that the points A;. B, C with position vectors

20— J+ ki —3]—5k.end 37— 4] — 4k respectively, arethe
verticesof aright-angledtriangle. Hencefindthe area of the
triangle

Find the value of A, if four points with position vectors
3 +6] +9K; 1 +2]+3k, 21 +3] +k and 4 +6] +Ak are
coplanar.

Thereare4 cardsnumbered 1, 3, 5and 7, one number on one
card. Two cards aredrawn at random without replacement.
Let X denote the sum of the numbers on the two drawn
cards. Find the mean and variance of X.

Of the studentsin aschoal, it isknown that 30% have 100%
attendance and 70% students are irregular. Previous year
results report that 70% of all students who have 100%
attendanceattain A gradeand 10% irregular studentsattain
A gradein ther annual examination. At the end of theyear,
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? |s-regularity required
only in school ? Justify your answer.

MaximiseZ=x+2y

subject to the constraints

X+ 2y>100

2x-y<0

24,

25.

26.

27.

28.

29.

2x+y<200
X, y=0
Solvetheabove LPPgraphically.

SECTION-D

-4 4 411 -1 1
-7 1 3||1 -2 -2| and
5 -3 -1||2 1 3

Determine the product

useit to solvethe system of equationsx —y + z= 4,
X=2y—27=9,2x+y+3z=1.

Consider f : R—{—%}—) R—{g} given by

f(x)= X+3 showthat f ishijective. Find theinverseof
3x+4
fand hencefind f1(0) and x such that f* (x) = 2.
OR

LetA= QxQ andlet* beabinary operation on A defined
by (a,b) * (c, d) = (ac, b+ ad) for (g b), (c, d) €A. Determine,
whether * is commutative and associative. Then, with
respect to *on A
(i) findtheidentity elementinA
(i) findtheinvertibleeementsof A
Show that the surface area of a closed cuboid with square
baseand given volumeis minimum, whenitisacube.
Us ngthe method of integration, find thearea of thetriangle
ABC,; coordinates of whoseverticesareA(4, 1), B(6, 6) and
C(8,4).

OR
Find the area enclosed between the parabola 4y = 3x? and
thedraight line3x—2y +12=0.
Find the particular solution of the differential equation

(x— y)% = (Xx+2y),giventhaty=0whenx=1.
X

Find the coordinates of the point wherethelinethrough the
points(3,—4,-5) and (2, -3, 1) crossesthe plane determined
by thepoints(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
t, .1 1

2 y2 2 p2
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SECTION - A

The two vectors j+k and 37 — j + 4K represent the two
sidesAB and AC, respectively of aAABC. Find thelength
of themedianthrough A.

Find the vector-equation of aplanewhich isat adistance
of 5 units.from the origin and its normal vector is

27~ 3]+ 6K .

1 1 1
Findthemaximumvaueof 1 1+sin® 1
1 1 1+ cos6

If A is a square matrix such that A% = I, then find the
simplified valueof (A —1)3+ (A +1)3-7A.

0 2b -2
Matrix A=| 3 1 3
3a 3 -1

isgiven to besymmetric, find

values of aand b.
Find the position vector of a point which dividesthejoin

of points with position vectors a—2band 2a+b
externdlyintheratio2: 1.

SECTION-B

Find the general solution of the following differential
equation :

(1+ y2)+(x—etan_ly)% =0

10.

11.

12.

Show that the vectors &b and € are coplanar if
d+b,b+¢and ¢+ a arecoplanar.

Findthevector and Cartesian equationsof thelinethrough
thepoint (1, 2, —4) and perpendicular tothe two lines.

F = (8 —19] +10K)+ (37 -16] + 7k) and
7 = (151 + 29] + 5K) + u (37 + 8] —5K)

ThreepersonsA, B and C apply for ajob of Manager in a
Private Company. Chances of their selection (A, B and C)
areintheratiol: 2: 4. Theprobabilitiesthat 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 isdueto the appointment
of C.

OR
Aand B throw apair of diceaternatdy. A winsthegameif
hegetsatatal of 7 and Bwinsthegameif hegetsatotal of

10. If A starts the game, then find the probability that B
wins.

Provethat:
tan‘ll + tan‘11 + tan‘lé + tan‘lé I
5 7 3 8 4
OR
Solvefor x:

2 tan~Y(cos x) = tan™ (2 cosec x)

Themonthly incomes of Aryan and Babban arein theratio
3: 4andtheir monthly expendituresarein theratio5: 7. If
each saves 315,000 per month, find their monthly incomes
us ng matrix method. Thisproblem reflectswhich value?
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15.

16.

17.

18.

19.

20.

Ifx=asn?2t(1+cos2t)andy=bcos2t(1-cos2t),find 21.

dy s I
—_— t:— t:—_
the values of dxat 4and 3

OR

22

d?y 1(dy)2 y
= xX — = -Z<=0.
If y =X, provethat o2 y \dx »

Find the values of p and q for which

1-sin®x

3c0s? X

f(x)= p
g(l—sinx)
(7‘C—2X)2

iscontinuousat x = w/2.

Show that the equation of normal at any point t on the
curvex =3 cost—cost andy =3 sint —sintis

Cif x<X
2
if x=m/2

, ifx>n/2

4 (ycos’t —xsin’t) =3sin 4t. 24,

(3sin6 —2) coso
5—cos?0 —4sinf
OR

Find | do

T
Evauate jezx ~sin(%+ x)dx
0

. Jx
Find "-ﬁ dx.

2
Evduate j ‘x3 - x‘ dx.
e}

25.

Find the particular solution of the differential equation
(1-y?) (1+logx) dx+ 2xydy=0, giventhaty=0
whenx=1.

SECTION-C

Find the coordinate of the point Pwhere the line through

A(3,—4,-5) and B(2, — 3, 1) crossesthe plane passing  2g,

through threepointsL(2, 2, 1), M(3, 0, 1) and N(4, - 1, 0).
Also, find theratioin which Pdividestheline sesgment AB.

23.

An urn contains 3 white and 6 red balls. Four balls are
drawn one by onewith replacement from theurn. Find the
probability distribution of the number of red balls drawn.
Also find mean and variance of the distribution.

A manufacturer producestwo productsA and B. Both the
products are processed on two different machines. The
available capacity of first machineis 12 hours and that of
second machineis9 hours per day. Each unit of product A
requires 3 hourson both machines and each unit of product
B.requires2 hourson first machine and 1 hour on second
machine. Each unit of product A issold at X7 profit and B
at a profit of ¥4. Find the production level per day for
maximum prafit graphically.

Letf: N — N beafunction defined asf (x) = 9¢€ + 6x—5.Show
that f: N — S, where Sistherangeof f, isinvertible. Find
theinverse of f and hencefind f-(43) and f-1(163).

yz—x* x-y? xy-7°

Prove that |zx—y? xy—z° yz—x?|is divisible by

xy -7

(x +y+ 2) and hencefind the quatient.
OR
Using dementary transformations, find theinverse of the

yz—x* 2=y

(8 4 _3)

matrix A=L2 1 1J and use it to solve the following
1 2 2

system of linear equations :

8x+4y+3z=19

2X+y+z=5

X+2y+2z=7

Showthat thealtitude of theright circular cone of maximum

4r
volumethat can beinscribed in asphereof radiusr is 3

Alsofind maximumvolumein termsof volumeof thesphere.
OR

Find the intervals in which f (x) = sin 3x — cos 3x,
0 < x<m, isstrictlyincreasing or strictly decreasing.

Using integration find the area of the region

{(X,y):x2+y2§2ax, yzzax,x,yzo}.
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SECTION - A 8 Ifx=asn2t(1l+cot2t)andy= cos 2t (1- cos2t).
dy _B
NaY e show that — =—tant.
1. Write the value of a~(bxa). o dx o
DR 0.\ A o (2271
2. If a=i+2j=kb=2+j+k and c=5-4j+3k, 9 Find: Ecos_1LZ le
o dz Z+7
then, T Kgvalue of (a+b)-c. 10. Find the derivative of the following function
3. Write the direction ratios of the following line: o2
= cos'|sin /— x =
s y-4 2-7 f(x) [ 5 }LX wrt x, ax=1
3 1 11 Evauate
2 3 L
4. If A= , then write A, 2 -
{5 _2} Jg 2Sinx
Zsinx+zcosx
5. Find the differential equation representing the curve 0
y=cx + 2. OR
6. Write the integrating factor of the following differential 3
equation: 2
(1 +y)dx — (tanty—x) dy =0 Evaluate: Il X- cos(nx) |dx
0
SECTION -B 12. To raise money for an orphanage, students of three

schools A, B and C organised an exhibition in ther
locality, where they sold paper bags, scrap-books and
pastel sheets made by them using recycled paper, at the

7. Using the properties of determinants, prove thefollowing:

! X x+1 rate of ¥ 20, ¥ 15 and ¥ 5 per unit respectively. School

2% x(x-1) X (x+1) A sold 25 paper bags, 12 scrap-books and 34 pastel

3 (1-x) x(x-1)(x-2) x(x+1)(x-1) sheets. School B sold 22 paper bags, 15 scrap-books and

28 pastel sheets while school C sold 26 paper bags, 18

_ 6x 2 (1—x 2) 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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=
b

=
o

=
o

=
~N

18.

Prove that:

2tan” U tan —co

Solve the followmg for x :

tan [ X224 tan 1 X+2 " IxkL
X—3 x+3 4

2 0 1

If A=|2 1 3|, find A>-5A + 16l.
1 10

acosx+:]
a+bcos

Show that four points A, B, C and D whose position
vectors are 4i +5j +k,—j —k,3 +9j +4k ‘and
4(—f + I + E) respectively are coplanar:

Show that the following two lines are.coplanar:

x-a+d y-a z-a-d 3
a-d a atd. o 24.
Xx-b+c y-b  z-b-c
Bt B P+t 25,
OR

Fnd the acute angle between the plane 5x —4y + 72— 13=0
and the y-axis.
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 isthrown 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.

Evaluate: j(\/ cot X ++/tan x) dx

26.

3
X' -1
Find: [—5—dx
X

+X
SECTION-C

Using integration, find the area of the region bounded by
thelinesy=2+x,y=2-x,X=2.

Find the differential equation for all the straight lines,
which are at a unit distance from the origin.

22

23.

OR

dy

Show that the differential equation : 2xyd_ = X% +3y?
X

is homogeneous and solve it.
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 %with the plane x + y = 3. Also find the equation

of the plane.
If the function f : R — R be defined by f (x) = 2x — 3 and
g:R — Rbygx =+ 5, then find the value of

(fog)(¥).
OR
LetA =Q x Q, whereQ isthe set of all rational numbers,
and x be a binary opertation defined on A by
(a, b)* (c,d) = (ac, b + ad), for al (a, b) (c,d)cA.
Find
(i) theidentity element in A
(i) theinvertible element of A.
If the function f(x) = 2x3 — 9mx® + 12nPx+ 1. wherem > 0
attainsits maximum and minimum at p and g respectively
such that p? = g, then find the value of m.

The postmaster of ‘alocal post office wishes to hire extra
helpers during ‘the Deepawali season because of large
increase in the volume of mail handling and ddivery.
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 aday and
awoman receives 200 aday. How many men and women
helpers should be hired to keep the pay-roll at aminimum?
Formulate an LPP and solve it graphically.

40% students of a college reside in hostd 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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10.

SECTION -A

IfR={(x,y): x+2y=@8}isardation on N, write the
range of R.

If tan " x+tan Ly= % xy < 1, then write the value of
X+y+Xy.
If A isasquarematrix such that A2= A, then writetheval ue

of 7A— (I + A)3, where| isan identity matrix.

it XY Z|_|71 4| findthevalueof x+y.
2Xx-y w 0 5

If

3x 7‘

8 7
= , find thevalue of x.
-2 4 |6 4

X
If f(xX)= Itsint dt, then writethe valueof f'(x)
0

4
Evaluate:J‘ X ix

2
5 X" +1

Find the value of ‘p’ for which the vectors 3 + 2] + 9k
and { —2pj +3k arepardlel.
Find a(bxc),if a=2+J+3k, b=-f+2j+k and
6:3iA+J°+2I2.
If the cartesian equations of a
3-x _y+4 2z-6

5 7
line.

line are

, write the vector equation for the

12.

13.

14.

15.

16.

SECTION-B

If thefunction f : R— Rbegiven by f (x)=x?+2and

g:R— R begiven by g(x):il, x#1, find fog
X_

and gof and hencefind fog (2) and gof (—3).

Prove that

tanl{—mx— *fl—x} T _loostx TE<x<1

V1+X+4/1-x 4 2 V2

OR

_ -2 _ 2
If tan l(x—)ﬂan l(i] =£,find thevalueof x.
X—4 X+4 4

Using properties of determinants, provethat

X+Yy X X
5x+4y 4x 2X|= X
10x+8y 8x 3x

Find the val ue of ;ﬂ at e:%, if x = ae® (sin 0 —cos0)
X

andy = ae® (sin 6 + cos0)

2
Ify = Pe+ Qe showthat 3Y — (a+b) ¥ + aby = 0.
dx? dx

Find thevalug(s) of x for whichy = [x (x—2)]?isanincreasing
function.

OR
Find the equations of the tangent and normal to the curve

2 2 _
g_b_:l at thepaint (v2a,b) .
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19.

20.

21

22

23.

T .
4xsin X
Evaluate: I—z dx
0 1+ cos” x
OR
Evaluate: I Lz dx

\/x2+5x+6

Find the particular solution of the differential equation

%=1+ X+Yy+ Xy, giventhaty=0whenx=1.
X

Solvethe differential equation
dy

2L y=etanlx
(1+x) dx y
Show that the four points A, B, C and D with position
4iA+51°+I2, —f—lz, 3iA+9]+4I2

vectors and

A(—i + ] +K) respectively are coplanar:
OR
The scalar product of the vector a=1 + j +k with aunit

vector along the sum of vectors b=2f +4] -5k and

C=Al+2] +3kisequal to one. Find the value of 4 and

hence find the tnit vector along b+ ¢ .

A linepassesthrough (2, -1, 3) and isperpendicular tothe
lines

r=(@+]-K+r@ -2j+k) and

=2 - ]-3K) +pd +2] +2K).
Obtain itsequation in vector and cartesian form.

An experiment succeedsthriceasoften asit fails. Find the
probability that in thenext fivetrials, therewill beat least 3

successes.
SECTION-C

Two schoolsA and B want to award their sd ected students
on the values of sincerity, truthfulness and hel pfulness.
The school A wants to award ¥ x each, ¥ y each and z
each for the three respective valuesto 3, 2 and 1 students
respectively with atotal award money of ¥ 1,600. School B
wantsto spend < 2,300 to award its 4, 1 and 3 studentson
the respective values (by giving the same award money to
thethree vauesasbefore). If thetotal amount of award for
one prize on each valueis¥ 900, using matrices, find the
award money for each value. Apart from thesethreevalues,
suggest one more value which should be considered for
award.

24,

25.

26,

27.

28.

29.

Show that thealtitude of theright circular cone of maximum

volumethat can beinscribed in asphereof radiusr is 4—; .

Also show that the maximum volume of theconeis % of
the volume of the sphere.

1
Evaluate | ——————dx
I cos* x+sin? x
Using integration, find the area of the region bounded by
thetriangle whose verticesare (-1, 2), (1,5) and (3, 4).
Find the equation of the plane through the line of
intersection of theplanesx+ y+ z=1and2x+ 3y+4z=5
which isperpendicular totheplanex—y + z=0. Alsofind
the distance of the plane obtained above, from the origin.
OR

Find the distance of the paint (2, 12, 5) from the point of
intersection of theline 1 = 2 — 4] + 2k + (3 +4] + 2K)
andtheplane r.(f— 2]+ k) =0

A manufacturing company makes two types of teaching
aidsA and B of Mathematicsfor class XI1. 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 hoursfor finishing. For fabricating
and finishing, the maximum labour hours avail able per week
are 180 and 30 respectively. The company makesa profit of
< 80.0n 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 amaximum profit?Makeit as
an LPPand solvegraphically. What isthe maximum profit
per week?
There are three coins. Oneis a two-headed coin (having
head on both faces), anather isabiased coin that comesup
heads 75% of thetimes and third is also abiased coin that
comes up tails 40% of thetimes. One of thethree coinsis
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)
fromthefirst six positiveintegers. Let X denotethelarger
of the two numbers obtained. Find the probability
distribution of the random variable X, and hence find the
mean of thedistribution.
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SECTION -A 10. Themoney to be spent for the welfare of the employeesof a
firmisproportional to therateof change of itstotal revenue

(marginal revenue). If thetotal revenue (in rupees) received
from thesale of x units of a product isgiven by R(x) = 3x2 +
36x + 5, find the marginal revenue, when x = 5, and write

s Writethovel (et tm—l{zgn(ZCOS—lgﬂ which value does the question indicate.

SECTION -B

1. Writetheprincipal valueof tan’l(«/ﬁ)— cot’l(—\/ﬁ)

0 1 -2 11. Considerf:R* — [4,) givenbyf(x) =x2+ 4. Showthat fis
3. Forwhatvalueof x,isthematrix A=|-1 0 3 |a . _ : . .
yirvateal X invertiblewith theinversef=1 of f given by f1(y) = \Jy - 4,
x 30 where R* isthe set of all non-negative real numbers.
skew-symmetric matrix?
1. 13) 4-47
e, 12, “Show that tan[zsm 171]: 3[
4. If matrix {_1 1}andA =kA, then writethevalue OR

WHATSAPP - 8056206308

of k. , - N
5. Write the differential equation representing the family of Solvethefollowing equation: cos{tan~x) :sm[cot Z)

curvesy = mx, wheremisan arbitrary constant. 13. Using properties of determinants, prove the following:
6. If A, isthe cofactor of the element a; of the determinant

) J X X+y X+2V

2 -3 5 X+2y X X+Yy| =92 (x+Y)

6 0 4] thenwritethevalueof ag5-Agy. X+y X+2y X

1 5 -7 9
7. Pand Q are two points with position vectors 353 2p and -y = » prove dx logy

a+b respectively. Write the position vector of apoint R 15 Differentiatethefollowing with respect tox:

which dividesthelinesegment PQintheratio2: 1 externally. ( \
2X+l.3X

L1+(36)X J

Find ‘;(‘,ifforaunitvector 5,(;(—5).()—<+é)=15 sint

Findthelength of the perpendicular drawn fromtheoriginto
theplane2x—3y+6z+21=0
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17.

18.

19.

20.

21

22

Find thevalueof k, for which

—\,1+kx— “_kx, if —1<x <0
f(x)= X
( ) 2x+1

, 1If0<x<1
x-1

iscontinuousat x =0
OR
| | dy
If x = acos?0 and y = asin0, then find the value of ) at
X

0==1
6
COS2X —C0S2
Evaluate: f—adx
COSX — COSQL

OR

varae \/x2+2x+3

dx

Evaluate: Im

2n

Evaluate: I

sinx dx
o 1+e

If a=i—j+7k and b="5i — j+ 1k, thenfindthevalueof A, 28,

sothat'a+Db and a—b areperpendicular vectors.
Show that the lines F=3?+2j—412+x(?+2]+2|2);

r=5-2j+ M(3i +2j+ 6k) are intersecting. Hence, find
their point of intersection

OR
Find the vector eguation of the plane through the points
(2,1, -1) and (- 1, 3, 4) and perpendicular to the plane
x—2y+4z=10.
The probabilities of two students A and B coming to the

3 5
schoadl intimeare 7 and 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
tothe school in time. Write at least one advantage of coming
toschool intime.

SECTION-C

Find the area of greatest rectangle that can beinscribed inan

2 2
dlipe X4 Y__1.
a® b

24,

25,

26.

27.

29.

OR
Find the equation of tangent to the curve 3x2 —y2 = 8, which

4
pass through the point [E’Oj .

Find the area of the region bounded by the parabolay = x2
andy = x|

Find the particular solution of thedifferential equation
(tan1y—x) dy = (1 +y?)dx, given that whenx =0, y = 0.
Find the equation of the plane passing through the line of

intersection of the planes ?.(f+3])—6=0 and

?.(3? ~i- 4I2) = 0, whoseperpendicular distancefrom origin

isunity.
OR
Find the vector equation of the line passing through the

point (1, 2, 3) and parallel tothe plane r.(i —j+ 2k) =5and
?.(3iA+]+ IA<) =6

In ahockey match, both teams A ‘and B scored same number
of goals up to the end of the game, so to decide the winner,
thereferee asked both the captainsto throw adiealternatively
and decided that theteam, whose captain getsasix first, will
bedeclared the winner. If thecaptain of team A was asked to
dtart, find their respective probabilities of winning the match
and state whether the decision of the refereewasfair or not.
A manufagcturer considersthat men and women workersare
equally efficient and so he paysthem at the samerate. Hehas
30 and 17 units of workers (male and female) and capital
respectively, which he uses to produce two types of goods
A andB. To produceoneunit of A, 2workersand 3 units of
capital are required while 3 workersand 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 heusehis
resourcesto maximisethetotal revenue? Form the above as
aLPPand solvegraphically.

Do you agree with this view of the manufacturer that men
and women workers are equally efficient and so should be
paid at the samerate?

The management committee of aresidential colony decided
to award some of itsmembers (say x) for honesty, some (say
y) for helping othersand some others(say z) for supervising
theworkersto keep the colony neat and clean. Thesum of al
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
awardeesfor honesty and supervision istwice 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 valuewhich the management of the colony
must includefor awards.
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TimeAllowed : 2 Hours

Maximum Marks: 40

General Ingructions:
(i) Thisquestion paper containsthree Sections— Section A, B and C.
(i) Each Sectioniscompulsory.
(iii) Section-A has 6 short answer type-l questions of 2 marks each.
(iv) Section-B has4 short answer type-11 questions of 3 marks each.
(v) Section-C has 3 long answer type questions of 4 marks each.
(vi) Thereisan internal choicein somequestions.
(vii) Question 14 is a Case Study based problem with 2 sub-parts of 2 marks each.

Question Nos. 1to6 carry 2markseach.

L End: IL
- N0 02 a3

2. Find the'general solution of the differential equation :
edyldx = y2.

3. Writethe projection of the vector (b+¢) on the vector
a,where a=2{ -2 +k,b =i +2j -2k and
c=2—]+4k

4. If the distance of the point (1, 1, 1) from the plane
X—y+z+A=0is % findthevalue(s) of A.

5. Twocardsaredrawn successively with replacement from
a well shuffled pack of 52 cards. Find the probability
distribution of the number of spade cards.

WHATSAPP - 8056206308

6. A par of diceis 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
onedie.

OR

1
The probability that A hits the target is 3 and the

2
probahility that B hitsit, is 5 If both try to hit thetarget
independently, find the probability that thetarget ishit.
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Question Nos. 7to 10 carry 3 markseach.

2n
. j' dx
7. Evauae: 01+esmx

8. Find the particular solution of the differential equation

dy 2 X .
X——y=Xx"-€", =0.
i y giveny(1)=0

OR

Find the general solution of the differential equation

N
d

—=y(logy—logx+1).
X

9.  Thetwo adjacent sidesof aparalld ogram are represented
by vectors 2 -4} +5k and { —2]-3k. Find the unit

vector parallel to oneof itsdiagonals. Also, find thearea
of the paralld ogram.

OR

If a=2{+2]+3k, b=—+2]+k and c=3 +] are
such that the vector (a+Ab) is perpendicular to vector

¢, then findthevalueof A.

10. Showthat thelines:

1-x Xx—-4 2y-2
— — =z-1 arecoplanar.
2 3 -4



SECTION - C Case Sudy Praoblem:

14. A shopkeeper sdls three types of flower seeds A1, A2,
A3. They are sold in the form of a mixture, where the
proportions of these seedsare4 : 4 : 2, respectively. The
germination rates of the three types of seeds are 45% ,
60% and 35% respectively.

Question Nos. 11to 14 carry 4 markseach.

11. Findtheareaof the region bounded by curve 4x2 =y and
theliney = 8x + 12, using integration.

X2

ind: | —5————=—— dx
12. Find: I(X2+1)(3X2+4)

OR

1
Evaluate: IV5—4x—x2dx
-2

) _ ) ) Based on the aboveinfor mation:
13. Findthedistance of thepoint (1, —2,9) fromthe point of (@ Calculate the probability that a randomly chosen seed
intersection of theline ¥ = 4 + 2]+ 7k+ A(3i+ 4+ 2K) will germinate;
(b) Calculatethe probability that the seed isof typeA2, given

and theplane T (i j +k) =10, that arandomly chosed seed germinates.

WHATSAPP - 8056206308

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



Allindia 2022
CBSE Board Solved Paper Term-I

Time Allowed : 90 Minutes Maximum Marks: 40

General Ingtructions.

(i) This question paper comprises 50 questions out of which 40 questions are to be attempted as per instructions. All
questionscarry equal marks.

(i) The question paper consists of three Sections— Section A, B and C.

(i) Section A contains 20 questionsAttempt any 16 questionsfrom 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 questionsincluding one Case Study. Attempt any 8 from Q. No. 41 to 50.

(vi) Thereisonly onecorrect option forevery Multiple Choice Question (MCQ). Markswill not be awarded for answering
more than one option.

(vii) Thereisno negative marking.
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2. .2
: Xyt :
In this section, attempt.any 16 questions out of questions 5 Thepoints on the curve 9 * 25—1,wheretangent 'S
1-20. Each quegtionisof onemark. parallel tox-axisare
1. Differential of log [log(log x5)] wir.t. xis @ @#50 (M O (9 O3 (d (30
S () 5 6. Threepoints P(2x, x +3), Q(0, x) and R(x + 3, x + 6) are
xlog(xs)log(logxs) xlog(logxs) collinear, then xisequal to
. @.0 (b) 2 © 3 @ 1
5x* 5x
(C)I 5)log(logx® 9 |ox5|o(|ox5) 1) .oaf 1
og(x )09(09)() gx-log{log 7.~ The principal value of cos® | 5 |+SIN ~75)is
2. The number of al possible matrices of order 2 x 3 with
eachentry 1or 2is L3 b L3 L3
@B ©6 ©6 @ 2 @ O ©3 OF
3. Afunctionf: R— Risdefined asf(x) = x3+ 1. Then the dy
function has 8. If (x+y?)2=xy, then ™ is
(@ onminimumvalue
(b) nomaximum value y+4x(x2+y2) y—4x(x2+y2)
(©)  both maximum and minimum values @ (w2, .2\ b)) o 2.2\
(d) neither maximum vauenor minimumvalue 4y(x Ty ) X X+4(X Ty )
—4x( X% + y? ay(x? +y?) - x
4, Ifsiny:xcos(a+y),then%is M y(—y)
dy © 4y(x2+y2)—x @ y—4x(x2+y2)
e Bt 9. Ifamatrix Aisboth symmetricand sk tric, th
— b 32, . ) amatrixAis symmetric and skew symmetric, then
@ cos (a+y) ®  cos (a+y) Ais necessarily a
cosa _cosa (@ Diagona matrix (b) Zerosguarematrix
(© sinzy (o) sinzy (© Squarematrix (d) Identity matrix
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10.

11.

WHATSAPP - 8056206308

17.

18.
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12.

13.

14.

15.

16.

Letset X ={1, 2,3} andarelation Risdefinedin X as: R
={(1, 3),(2,2), (3, 2)}, thenminimum ordered pairswhich
should be added in relation R to make it reflexive and
symmetricare

@ {(11).(23).(1,2}

() {G33.31).(12)}

© {11).,33.(31.(23)}

@ {11).33.E1.(12}

A linear programming problemisasfollows:

Minimise Z=2x+y

Subject to the constraints x>3,x<9,y>0
X—-y>0,x+y<14

Thefeasible region has

(@ 5corner pointsincluding (0, 0) and (9, 5)

(b) 5corner pointsincluding (7, 7) and (3, 3)

(©) 5corner pointsincluding (14, 0) and (9, 0)

(d) 5corner pointsincluding (3, 6) and (9, 5)

3X —5X
i ifx0
Thefunction f(x)= % \Z}
K ¢ ifx=0
is continuousat x = 0 for.thevalueof k, is
@ 3 ()45 © 2 d 8
If G denotes the cofactor of element Pij of the matrix
1 -1.2
P=[0“2 -3 :
, then thevalue of C,,.C,is
3. 4 3123
@ 5 b 24 (© —-24 (d -5
Thefunctiony = x2e X isdecreasing in theinterval
@ 02 (b) (2)

© (==.0) d) (=0,0)v (2 x)

IFR={(X,Y): X Y € Z X2 +y2<4} isardationin set Z, then
domain of Ris

@ {012 (b) {-2,-1,0,1,2}

© {0-1-2 (d {-1.01}

The system of linear equations

5x+ky=5,3x+3y=5

will be consistant

@ k=-3 (b) ~k==5

(© k=5 (d)y k=5

The equation of the tangent to the curve y(1 + x2)
=2—X, whereit crossesthex-axisis

(@ x-5y=2 (b) Bx—y=2
(© x+5y=2 (d) 5Sx+y=2

X+6 a-d 12 2
I oid 2-a3p|"|_g _4| @eequal, then valueof
ab—cdis
@ 4 (b 16
© -4 (d) -16

19.

20.

The principal value of tan‘l[tan%j is

n . T 3
@5 ®F © -5 @3
For two matrices P 31 ;1 and QT—{_l 2 1}

| 1 2 3
0 1
P-Qis

(2 3] (4 3

-3 0 -3 0
@ (b)

|0 -3 -1 -2

(4 3] (2 3

0 -3 0 -3
© (d)
-1 -2] 0 -3

In this section, attempt any 16 questions out of questions
21-40. Each question isof onemark.

21.

22

23.

24,

25,

Thefunction f(x) = 2x3 —15x2 + 36x + 6isincreasinginthe
interval

@ (2,2)v (3 x)
© (=,2]V[3,)

(b) (-»,2)
d [3x)
If x=2cos0—cos20 andy = 2snb—sin20, then ;—di is
€0s0 + cos20
sin0-sin20
€0s0 — cos20
© sin0-sin20 @
What is the domain of the function cos™ (2x —3)?
A matrix A= [aij]3X3 is defined by

2i+3]j

gj=y S

3i-2]
Thenumber of e ementsin A which aremorethan 5, is
@ 3 (b) 4 (© 5 d 6
If afunction f defined by

k cosx

f (X) _ mT—2X

3 Jf x=

€0s0 — c0s20
sin20-sind
€0s20 — coso
Sin20+sind

@ ()

Jd<]
=]
>

NIERNME

. . e .
iscontinuousat X= E , then thevalueof k, is

@ 2 () 3 © 6 d 6



26.

27.

28.
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29.

30.

3L

32.

33.

011
Forthematrix X =1 0 1[,(X%2-X)is

110 35.
@ 2 (b) 3 © | d 3

Let X ={x2: x e N} andthefunction f : N — Xisdefined
by f(x) = X2, x € N. Then thisfunction is

(@ injectiveonly (b) not bijective

(¢) surjective only (d) bijective

The corner points of the feasible region for a linear 36.

programming problem are P(0, 5), Q(1, 5), R4, 2) and
S(12, 0). The minimum value of the objective function
Z=2x+ 5yisat thepoint

@ P () Q

© R @@ s

The equation of the normal to the curve ay2 =.x3 at the
point (am?, amd) is

(@ 2y-3mx+ami=0

(b) 2x+3my—3an*—an?=0

(© 2x+3my+3am*—2am?=0

(d) 2x+3my—3an*—2am?=0

If Aisasquare matrix of order 3and | A | = -5, then 37.
|adj A |is
@ 15 (b)\ 25 © > (d £25

. _1] Yl X—1=x |,
Thesimplest form of tan YNZFEXTN2ZX is

V14X +41-x 38.

X T X
@ %2 O %2
(© %—%cos‘lx (d) %+%cos‘lx

o -2

Itfor thematrixA=| , ,|A3|=125, thenthevalue
of ais
@ =3 (b -3 (© =1 d "1
If y = sin (msin~1 x), then which one of the following

equationsis true?

2
@ (1—x2)%+ Y, m?y =0

dx 29
2, d%y _dy o
(b) (1—x)¥—x&+my=0
(© (1+x2)d—2y—xﬂ—m2 =0
o2 ax YT 40.

2
d @@+ xz)%+ x%—m2x=0
X

The principal value of [tan™1v/3 - cot 1 (—/3)] is

@ = ©) —g © o @ 2V3

X
The maximum value of (lj is
X

1 le
@ me ©fF oc¢
1 -1 2
Letmatrixxz[xij] isgivenbyX={3 4 -5|.Thenthe
2 -1 3

matrixY =[ m; ], wheremij =Minor of Xj» is

7 -5 -3 (7 -19 -11

@ 19 1 -11 b |5 -1 -1
-1 1 7 13 1 7
7 19 -11 (7 19 -11

(© |-3 11 7 (d | -1 -1 1
-5 -1 -1 -3 -11 7

A function f: R— Rdefined by f (x) = 2+ x2is

(@ not one-one

(b) one-one

(©) not onto

(d) neither one-one nor onto

A linear programming problemisasfollow:

maximise/ minimiseobjectivefunctionZ=2x-y+5
Subject tothe constraints

3x+4y<60

x+3y<30

x>0,y>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 thefollowing
istrue?

@ Maximumvaueof Zis40

(b) Minimumvalueof Zis—5

(¢) Differenceof maximum and minimumvaluesof Zis35
(d) At two corner points, value of Z areequal

x 2 3

If x=—4isarootof |1 x 1| =0, thenthesum of the
3 2 X

other tworootsis

@ 4 (b) -3

© 2 d 5

The absolute maximum value of the function
1
f(x):4x—5x2 intheinterval {—2, g} is

@ 8
(© 6

(b 9
d 10
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Attempt any 8 questions out of the questions 41-50. Each
guestion isof onemark.

41. Inasphereof radiusr, aright circular cone of height h,
having maximum curved surface areais inscribed. The
expression for the square of curved surface of coneis

@ 2n2rh(2rh+h? (b) w2hr (2rh+h?)
(© 2% (2rhi2—h?d) (d) 2r2r2(2rh—n?d)
42. Thecorner points of thefeasibleregion determined by a

set of constraints (linear inequalities) are P(0, 5), Q(3, 5),
w R(5, 0) and S(4, 1) and the objective function is
° Z = ax+ 2bywherea, b> 0. Thecondition on a and bsuch
that the maximum Z occursat Q and Sis
m @ a-5b=0 (b) a—3b=0
© © a-2b=0 d a-8b=0
° 43. If curvesy? = 4x and xy = c cut at right angles, then the
N valueof cis
o @ 42 (b). '8
1H © 22 (d) =42
° 200
44, Theinverseof thematrixX=|0 3 0|is
w 0 0 4
| 2 .0 0 00
m @240 43 0 (b)i4010
0 0 14 01
m 1 200 w2 0 0
< (C)§O3O d |0 13 O
m 00 4 0 0 14
F 45. For an L.PP theobjectivefunction isZ= 4x + 3y andthe
feasible region determined by a set of constraints (linear
< inequations) isshown in the graph.
" T

(60, 0)

oy | 20 4'6&4 GM 100
(40,0

»
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Which one of thefollowing statementsistrue?
(@ MaximumvalueofZisa R
(b) Maximumvaueof Zisat Q.
(©) Vaueof Zat Rislessthanthevalueat P.
(d) Vaueof Zat Qislessthan thevalueat R.
CaseStudy
: 3 Inaresidential society comprising of 100
et o .= | houses, there were 60 children between
_ | the ages of 10-15 years. They were
inspired by their teachers to start
composting to ensure that biodegradable
waste is recycled. For this purpose,
| instead of each childdoingit for only his/
her house, children convinced the
: Residents Welfare Associationto doiit as
SN 2 society initiative. For thisthey identified
asguareareainthelocal park. Local authoritiescharged
amount of ¥ 50 per square metrefor space sothat thereis
no misuse of the space and Resident Welfare Association
takesit serioudly. Association hired alabourer for digging
out 250 m3 and he charged ¥ 400 x(depth)2. Association
will liketo have minimum cost.
Based on this information, answer the any 4 of the
following questions.
46. Let sdeof squareplotisx m and its depth is h metres,
then cost ¢ for the pitis

50

12500

(a) F + 400 h2 (b) T + 400 h2
© %mz ®) %+4OO h?

47.. Vaueof h(in m) for which % =0is

@ 15 (b) 2
(© 25 (d 3
d%c . .
48. — isgiven
e given by
@ 250300 + 800 (b) 230 + 800
h h
100 500
(C) F + 800 (d) F +2

49. Vaueof x(in m) for minimum costis

5
@ 5 (b) 10\E
© 55 d) 10
50. Total minimum cost of digging thepit (in%) is
(@ 4100 (b) 7500
(0 780 (d 320
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Allindia 202 7-22
CBSE Board Sample Paper Term-lII

TimeAllowed : 2 Hours Maximum Marks : 40

General Ingructions:
(i) Thisquestion paper containsthree sections— A, B and C. Each part i s compulsory.
(i) Section-A has 6 short answer type (SA1) questionsof 2 marks each.
(iii) Section-B has 4 short answer type (SA2) questions of 3 marks each.
(iv) Section-C has4 long answer type questions (LA) of 4 marks each.
(v) Thereisaninternal choicein some of the questions.
(vi) Question 14 is a case-based problem having 2 sub parts of 2 marks each.

6. Two cardsaredrawn at random from a pack of 52 cards
one-by-onewithout replacement. What i sthe probability

Question Nos. 1 to 6 carry.-2 marks each. o i
of getting first card red and second card jack?

1. Find: j"”;xdx

(1+Iogx)2
OR Question Nos. 7to 10 carry 3 markseach.
f sin 2x
Find: | ———=——dx 7. Finol:f—’“rl dx
9 - cos? x (X% +1)x

2. Write the sum of the order and the degree of the g Find the general solution of the following differential

following differential equation: equation:
d (dy
~ 12 |=5 d .
dX(dX) xd_y:y_xsm(lj
X X
3. If 4 and b areunit vectors, then provethat OR

. 0 Find the particular solution of the following differential
|a+b|=2 cosE , Where 0 is the angle between them.

equation, given that y = 0 when x = % :
4.  Find the direction cosines of the following line:

—_— == —+ycotx= -
-1 2 4 dx 1+snx

5. A bag contains 1 red and 3 white balls. Find the o
probability distribution of the number of red ballsif 2 9. Ifa#0,da.b=a.c,ax

balls are drawn at random from the bag one-by-one
without replacement.

(o]

=dx¢,thenshowthat b=¢.
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10.

Find the shortest distance between the following lines:
F=@+]-K) +s2 +]+k)

F=@+]+2K) +t(4 +2] +2K)

OR
Find the vector and the cartesian equations of the plane

containing the point { + 2] — k and paralld tothelines

F=( +2]+2Kk)+ (2 —3] +2k) and

=@ +]-2K)+t(i - 3] +K)

SECTION - C

Question Nos. 11to 14 carry 4 markseach.

n.

12.

13.

2.3 a2
Evaluate:fl|x —3Xx“ +2x|dx

Using integration, find the area.of theregion in thefirst
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

{(%Y):0< y</3x, X2 + y2 < 4}

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:

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
sometimewithin afixed one-year period with probability
0.6, whereasthis probability is0.2 for a person whoisnot
accident prone. The company knows that 20 percent of
the population is accident prone.

Based on the aboveinfor mation, answer thefollowing questions

@

(b)

What isthe probability that anew policyholder will have
an accident within ayear of purchasing a policy?

Supposethat anew palicyholder hasan accident withina
year of purchasing a policy. What is the probability that
he or sheis accident prone?
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Time Allowed : 90 Minutes Maximum Marks : 40

General Instructions:
(i) Thisquestion 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) Thereisno negative marking.

6. Giventhat A isasquarematrix of order 3and |A |=—4,
then |adj A | isequal to:
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In this section, attempt any 16 questions out of questions @ -4 (b) 4 (9 -16 d 16
1-20. Each question is of 1-mark weightage. 7. ArdaionRinset A ={1,2,3} isdefinedasR={(1, 1),
(1,2), (2, 2), (3, 3)}. Which of thefallowing ordered pair in
) {n (0 1], R shall beremoved tomakeit an equivalencerdationin A?
1 sin|==Sin (_Ej isequal to
@ @) O @2 © 22 @ &3
1 1 2a+b a-2b] [4 -
@5 O3 ©-1 ©@1 T I r . then value of
] ) ) 5¢-d 4c+3d 11 24
2. Thevaueof k (k <0) for which thefunction f defined as _
atb-c+2dis
1- coskx w20
; ' a 8 b) 10 c) 4 d -8
f(x)= Xsinx iscontinuousat x = 0 is. @ ®) © @
2 , x=0 9.  Thepoint at which thenormal tothe curvey =x +%, x>0
1 1 isperpendicular totheline3x —4y—7=0is:
@1 -1 (9= @3 @ @52 () (#2,52)
3. IfA=[a1-j] is a square matrix of order 2 such that g; (© (-1/2,5/2) (d (12,52
wheni # j i -1 i :
_ )L ,¢J,,thenA2is: 10. sin(tanx), where|x| < 1, isequal to:
0, wheni=j X 1
b
10 11 11 10 @ 132 ® 1 %2
@ 10 (b) 00 © 10 (d 0 1 L
X
¢ 8 © — @ —
4, Valueofk,forwhichAle ZJ isasingular matrixis: 1+x 1+x
1. LettherdationRinthesstA={x e Z:0<x<12},given
@ 4 (b) —4 © 4 d O by R={(a, b) : [a—b| isamultiple of 4}. Then [1], the
5. Find th2e intervals in which the function f given by equivalenceclass containing 1, is:
f(X) =xc—4x +6isdrictlyincreasing:
@ {159 () {01,235
@ 22du@= O @) © @ A
© (=2 d (-»2u(2x)

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



12.

13.

14.

WHATSAPP - 8056206308

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

15.

16.

17.

18.

19.

If e+ & =etY | then dy is:

dx
@ e (b &Y (g -e¥* (9 2eY
Given that matrices A and B are of order 3xn and mx5
respectively, then the order of matrix C = 5A +3B is.

(@ 3x5andm=n (b) 3x5
() 3x3 (d 5x5
d2y
Ify=5003x—33inx,thenFisequalto:
X
@ -y (b) y () 25y (d) 9y

For matrix A = {—il ﬂ , (adj A)' isequal to:
-2 _5 7 5
(@ Ll _7} (b) Ll 2}
7 11 7 -5
©) {—5 2} (d) Ll 2}

2 2

Thepointson thecurve % + % =1 at whichthetangents

are parallel toy-axisare:
@ (0,+4) (b) (*4,0) (c) (*3,0) (d) (0, £3
Giventhat A = [aij] isasquare matrix of order 3 x 3 and

|A|=—7,then theval ue of Zi3:1 824 2, whereA;; denotes
the cofactor. of element a; is:

@). 7 ) -7 (¢) O (d) 49
If yzlog(cosex),then% is:

(@ cosex1 (b) e*cos e

(c) eXsine* (d) —eX*taneX

Based on the given shaded region asthe feasible region
in the graph, at which point(s) isthe objective function
Z = 3x + 9y maximum?

Y
N //*

I

'_\
|7 01

(0, 10)/%
X'€

S

(@) Point B
(b) Point C
(c) Point D
(d) every point on theline segment CD

20. Theleast valueof thefunction f (x) = 2cosx + xin the

closed interval [o,g} is :
@ 2 () §+3

(© % (d) Theleast value doesnot exist.

In this section, attempt any 16 questions out of the questions
21-40. Each question isof 1 mark weightage.
21. Thefunctionf: R— Rdefined asf (x)=x3is:

(@ One-one but not onto

(b) Not one-one but onto

() Neither one-one nor onto

(d) One-one and onto

2
22, |fx=asece,y=btane,thmd—;’ a0 =—is:
dx 6

33, 23 o 3B -b
O 220 T @ s

@ —

23. Inthegiven graph,thefeasibleregionfor aLPPis
shaded. The objective function Z = 2x — 3y, will be

minimum at:
Y
(4, 10)
//
0, 9) (6.8)
(6,5)
0,0) (5, 0) >
@ (4,10 () 69
© 09 @ 65
24.  Thederivativeof sin~1(2xy1— X2 )wrtsintx, % <x<1,
is
T Y
@ 2 b -2 © 3 d -2



25,

26.
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27.

28.

29.

30.

31.

1 -10 2 2 -4
If A=|2 3 4|andB=|-4 2 4|, then:
01 2 2 -1 5
@ Al=B (b) Al=6B

1
(o B1l=B (d B1l= EA

Thereal function f(x) = 2x3—3x2—-36x + 7is.

(@ Strictlyincreasingin (—o,—2) and gtrictly decreasing
in(—2, )

(b) Strictly decreasingin (—2,3)

(¢) Strictlydecreasingin (—oo, 3) and strictly increasing
in (3, «)

(d) Strictly decreasing in (-, —2) U (3, «0)

11+ cosx ++/T-cosx |

Simplest form of tan ,
P L\/1+ COSX /1~ cost

<x<37t i
s — s
2

X o X
© — @ m

Given that A isa non-singular matrix of order 3 such
that A2 =2A, then value of |2A| is:

(8.4 (b) 8 (c) 64 (d) 16
Thevalueof b for which thefunctionf (x) = x+ cosx+b
isdtrictly decreasing over Ris:

@ b<1 (b) Novaueof bexists
(© bx1 (d bx>1

Let Rbetherdationintheset N givenby R={(a,b) : a
=b-2,b>6}, then

@ (24eR (b) (3,8 eR

(© (6,8€eR d B87eR
The paint(s), at which the function f given by

—, x<0 . . . )
f(x) =1 is continuous, idare«

-1 x>0
(@ xeR (b)x=0
(c) xe R-{0} (d x=-1and1

0o 2 0
If A= and kA =
3 4 2b

k, aand b respectively are:
(@ -6,-12,-18
(© -6,4,9

3a , then the values of
24

(b) —6,—-4,-9
(d) -6,12,18

33.

35.

36.

37.

38.

39.

40.

A linear programming problemisasfollows:
Minimize Z= 30x + 50y subject to the constraints,
3x+5y>15
2x+3y<18
x>0,y>0
Inthefeasibleregion, theminimum valueof Z occursat
(@ auniquepoint (b) no point
(©). infinitely many points (d) two points only
Theareaof atrapeziumisdefined by function f and given
by f (X) = (10+ X)y100—x?, then the area when it is
maximised is:
(@ 75cm? (b) 743 cm?
(c) 753 cm? (d) 5cm?

If Aissquare matrix such that A2= A, then (I + A)3-7A
isequa to

@ A () 1+A () I-A (d) |
Iftan1x =, then:

(@ -1<y<1 (b) _—Znﬁyﬁg

(© 5 <y<y ©) y{‘—z“g}

Lee A={1,2,3} B={4,56, 7} andletf ={(1, 4),
(2,5), (3,6)} beafunction fromA to B. Based on thegiven
information, f isbest defined as:

(@ Surjectivefunction  (b) Injectivefunction
(c).Bijective function (d) Function

3 1 .
For Az{_l Z}Jhen 14Alisgiven by :
2 -1 4 -2
@ 14 1 3 (b) 2 6

2 -1 -3 -
() 2{1 _3} (d) 2{ 1 _2}
The point(s) on the curvey = x3 — 11x + 5 at which the
tangent isy = x — 11 is/are:
@ (-2 19
(c) (2, 19

(b) (2, -9
(d) (-2, 19) and (2, -9)
B

Giventhat A = {“ } andA2 =3, then
Y

@ 1+a?+py=0
(© 3-a2-py=0

(b) 1-a?-By=0
(d) 3+o?+py=0
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In this section, attempt any 8 questions. Each question isof 1
mark weightage. Questions 46-50 are based on a case-study.

41. For an objectivefunction Z=ax + by, where a, b > 0; the
corner points of thefeasibleregion determined by a set of
congraints(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 (0O, 40)

is
@ b-3a=0 (b) a=3b
(0 a+2b=0 (d 2a-b=0

42. Forwhichvaueof mistheliney=mx + 1 atangent tothe
curvey? =4x ?

@, 1 ©2 (03

43. Themaximum vaueof [x(x—1)+1]]/3, 0<x<1is

1
(d)ffg

44. Inalinear programmingproblem, the constraints on the
decision variablesxandy arex—3y>0,y>0,0<x <3,
The feasible region

(a) isngtinthefirst quadrant

(b). isboundedin thefirst quadrant
(c). isunbounded in thefirst quadrant
(d) does not exist

@ 0 ©-1

1
® 5

1 sina 1
45. LetA=|-shna 1 sina |, where0O< o < 2r, then
-1 —-sno 1
(@ IAl=0 (b) Al € (2 )
() IAle(24) (d) IAle[24]
Case Sudy

The fuel cost per hour for running atrain is proportional to
the square of the speed it generatesin 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 v km/h.

Based on thegiveninfor mation, answer thefollowing questions.

46.

47.

48.

49,

50.

Given that thefuel cost per hour isk timesthe square of
the speed thetrain generatesin km/h, thevalue of kis:

16 1 3
@5 O3 ©3 @

If thetrain has travelled a distance of 500 km, then the
total cost of running thetrain is given by function:

15, 600000 L, 375, 600000
@ 16 N ). 7 o

5 > 150000 o 3,600
© 16 v @ 6"

The most economical speed to run thetrain is:

(@ 18km/h(b) 5km/h (c) 80 km/h (d) 40 km/h
The fuel cost for the train to travel 500 km at the most
economical speed is:

(@~.%3750 (b) %750

(c) X 7500 (d) T 75000

The total cost of the train to travel 500 km at the most
economical speedis:
(@ 3750

(0 ¥7500

(b) 75000
(d) 15000
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TimeAllowed : 3 Hours

Maximum Marks : 80

General |nstructions:

compulsory.

questions have to be attempted.

(viii) Use of calculatorsisnot permitted.

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

(ii) Section A: Questions no. 1 to 20 comprises.of 20 questions of 1 mark each.

(iif) 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 overal 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 choicesin such

(vii) Inaddition to this, separate instructions are given with each section and question, wherever necessary.

SECTION -A

Question numbers1to 20 carry 1 mark each.

Question numbers 1to 10 are multiple choice type questions.
Select the correct option.

1. If Aisasguarematrix of order 3and |A| =5, then the value

of |2A"] is
(@ -10 (b) 10
(c) —40 (d)y 40

2. If Aisasguare matrix such that A2 = A, then
(1-A)%+Aisequal to
@ | (©) .0
(© I-A (d)~ | +A

3. Theprincipa value of tan™! (tan 3?11) is

21 27
@ = (b) e
3rn -3r
(© = (d —

I the projectionof a=1i —2]+3K on b= 2 + Ak iszero,
then thevalue of A is

(@ 0 (b 1

3

2 _
(© 3 (d) >

The vector equation of the line passing through the point
(-1, 5, 4) and perpendicular to the planez=01is

@ T=—+5]+4k+A1(+1])
(b) r= —f+5f+(4+ X)IZ

(© r=i-5]—4k+xrk

>

A

(d r

The number of arbitrary constants in the particular
solution of a differential equation of second order is
(are)

@ 0 (b) 1

(© 2 (d 3
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\l
—nla

sec? xdx isequal to

:
@ -1 (b) 0
© 1 d 2

8.  The length of the perpendicular drawn from the point
(4,7, 3) onthey-axisis
(& 3units
() 5units

(b) 4 units
(d) 7 units

1
9. If A and B are two independent events with P(A) = 3 and

1
P(B) = 7 then P(B'|A) is equal to

1

@ (b)

(© (d) 1

Mlw DR

10. Thecorner points of thefeasible region determined by the
system of linear inequalities are (0, 0), (4, 0), (2, 4) and
(O, 5). If the maximum value of z=ax + by, wherea, b>0
occurs at both(2, 4) and (4, 0), then

(@ a=2b (b)y 2a=b
(©) a=b (d 3a=b
Fill in‘the blanksin question numbers 11 to 15.
11. Areaion RinasetAiscdled ,if(a,a)eR
implies (a,, a,) € R, fordl a;, a, € A.
12. The greatest integer function defined by
f(X) =[x, 0<x < 2isnot differentiable at x = >
13. If Aisamatrix of order 3 x 2, then the order of the matrix
Alis__
OR
A square matrix A is said to be skew-symmetric, if

14. Theequation of the normal to the curvey? = 8x at the origin
is

OR

The radius of a circle isincreasing at the uniform rate of
3 cm/sec. At the instant when the radius of the circle is
2 cm, itsareaincreases at the rate of cm?/s.

15. The position vectors of two points A and B are
OA=2-j-k and OB =2 - |+ 2K, respectively. The
position vector of apoint Pwhich dividesthe line segment
joiningAandBintheratio2: 1is

Question numbers 16 to 20 are very short answer type
questions.

2 00
16. IfA=|-1 2 3|, thenfind A (adj A).
3 35

17. Find: _[x"'logxdx

OR
. 2X
Find: Imdx

3
18. Evauate I| 2x—1|dx
1

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 F- d- jL
K 1na: m
SECTION -B

Question numbers21to 26 carry 2 marks each.

21. Provethat sin (2xv1- x?) = 2cosx, 1 x<n

V2
OR

Consider abijectivefunctionf=R, — (7, «) given by f(x)
= 16x% + 24x + 7, where R, is the set of al positive real
numbers. Find the inverse function of f.

2

22 If x=at y=2at, then find 3.

dx?

23. Find the points on the curve y = x3 — 3x2 — 4x at which the
tangent lines are parallel to theline4x +y—3=0.

24. Find aunit vector perpendicular to each of the vectors a
and b where a=5/ +6] -2k and b=7i +6] + 2k.
OR

Find the volume of the parallel opi ped whose adjacent edges
are represented by 2a, —b and 3c, where

a=i-j+2k p=3+4]-5kand ¢ = 2/ — ] +3k.

25. Find the value of k so that the lines x = -y = kz and
X—2=2y+1=-z+1areperpendicular 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 x N defined by (a, b) R (c, d) if ad = bcfor all a, b, c,
d € N. Show that R is an equivalence relation.

2
28. Ify= e % 4 (cosx)*, then find %
X

29. Find: ['sec® xax

30. Findthe genera solution of the differential equation

y & dx = (y° + 2x &)dy.
OR
Find the particular solution of the differential equation

x%: y-— xtan(%j , giventhaty = % ax=1

31. Afurnituretrader dealsin only twoitems—chairsand tables.
He has ¥ 50,000 to.invest and a space to store at most 35
items. A chair.costshim< 1000 and atable costshim 2000.
The trader-earns a profit of ¥ 150 and ¥ 250 on a chair and
table, respectively. Formulate the above problem asan LPP
to maximise the profit and solve it graphically.

32. Therearetwo bags, | and Il. Bag | contains 3 red and 5
black ballsand Bag 11 contains4 red and 3 black balls. One
ball istransferred randomly from Bag | to Bag Il and then
aball isdrawn randomly from Bag |1. If the ball so drawn
is found to be black in colour, then find the probability that
the transferred ball is also black.

OR
Anurn contains5red, 2 whiteand 3 black balls: Threeballs
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 33to 36 carry 6 marks each.

33.

35.

36.

1 2 -3
3 2 -2/, then find A™! and use it to solve the
2 -1 1

IfA=

following system of the equations:
X+2y—-32=6
3X+2y—2z=3
2X—y+z=2
OR
Using properties of determinants, prove that

(b+c)®> a® bc

(c+a)®> b? ca

(a+b)?> ¢® ab
=(a-b)(b-c)(c-a)a+b+c)(a+b’+c?.
Using integration, find the area of the region bounded by
the triangle whose vertices are (2, —2), (4, 5) and (6, 2).

Show that the heightof theright circular cylinder of greatest
volume which can beinscribed in aright circular cone of
height h and radiusr is one-third of the height of the cone,

: .4
and the‘greatest volume of the cylinder is 9 times the
volume of the cone.

Find the equation of the plane that contains the point
A(2,1, -1) and is perpendicular to the line of intersection
of the planes2x +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
I =(3 2] +6K)+A(2 - ] +2K) and the plane
r.('— ] +K) = 6. Also write the vector equation of the

line PQ.
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General Indructions

(i) All questions are compulsory.

(i) Thequestion paper consists of 29 questions divided into four sections A, B, C and D. Section A comprises of 4
questions of one mar k each, Section B comprisesof 8 questions of two mar ks each, Section C comprisesof 11
questions of four mar ks each and Section-D comprises of 6 questions of six mar ks each.

(i) All questionsin Section A areto be answered in oneword, one sentence or as per the exact requirement of the
question.

(iv) Thereisnooverall choice. However, internal choice has been provided in 1 question of Section A, 3 questions
of Section B, 3 questions of SectionC and 3 questions of Section D. You have to attempt only one of the
alternativesin al such questions:

(v) Useof calculatorsis not permitted. You may ask for logarithmic tables, if required.
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Form the differential equation representing the family of

curvesy. =% + 5, by dliminating thearbitrary constant A.
If Aisasquarematrix of order 3, with |[A|=9, then writethe
velueof [2.adjA|-
Find the acute angle between thepl an%f.(iA—Z]—le) =land
7.(3-6) +2K) =0,

OR

Find the length of theintercept, cut off by the plane
2x+y—z=50nthex-axis.

Ify=|og(cosex),thenfind%.
X

SECTION-B

1+tanx
1-tanx

dx

0
Find: |
T

4

Let* bean operation defined as* : R x R — R such that
a* b=2a+b,a beR Checkif* isabinary operation. If
yes, find if it is associative too.

X and Y aretwo pointswith position vectors3a+ b and a—3b

respectively. Writetheposition vector of apoint Zwhichdivides 1o

thelinesegment XY intheratio 2: 1 externdly.

=

Leta=i+2j—3k and b=3i —j+ 2k betwo vectors. Show
that the vectors(a+ b) and(a-b) areperpendicular toeach

other.
If A and B are symmetric matrices, suchthat AB and BA are
both defined, then provethat AB —BA isa skew symmetric
Mmatrix.
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 thebox. If it isknown that thenumber
onthedrawn card isgreater than 5, find the probability that
the card bears an odd number.
Out of 8 outstanding students of a school, in which there
are3boysand 5 girls, ateam of 4 studentsisto be selected
for aquiz competition. Find the probability that 2 boysand
2 girlsare selected.

OR
In amultiple choice examination with three possibleanswers
for each of thefive questions, what isthe probability that a
candidate would get four or more correct answers just by
guessing?
Solvethefollowing differential equation:

dy

— +y=c0sX—sinx
dx

Find: I x.tant xdx
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19.

20.

21.
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14.

15.

16.

17.

18.

OR 22

dx

I\/5—4x—2x2

Find:

SECTION-C 23.

Using properties of determinants, find the valueof x for which

4-x 4+x 4+X
4+x 4-Xx 4+X

=0
44X 4+x 4-X 24,
Solve the differential equation %:1+x2+y2+x%/2, given
thaty=1whenx =0. 25.
OR

Find the particular solution of the differential egquation

dy  xy
Ay o2

5 giventhat y=1whenx =0.

dx  x“+y 26.

LetA=R—-{2} andB =R—{l}.Iff: A— Bisafunction
defined by f(x) =X—_; show that f is one-one and onto.
X_

Hence, findf 2.

OR
Show thattherelation Sontheset A={x e Z:0<x <12}
givenbyS={(a, b):a, be Z, |a—Db|isdivisbleby 3} isan
equivalencerelation.

. cog(x+8&
Integrate thefunction Lw rt.x

dy

d2
Ifx =sint,y=dnpt, provethat (l—XZ)KZ +|0 y=0.

OR

V1+Xx —\/1 X
\/1+x +y1- x?
cos1x2.

Provethat: cos‘l[ j+sn [ j

If y = (x)%9% + (cosx)S"X, find d_

Differentiate tan™ [

&)

a a
Prove that [f(x)dx = [f(a—x)dx, and hence evaluate
0 0

1
sz(l—x)”dx.
0

Find the value of x, for which the four pointsA(x, -1, -1),
B(4,5,1), C(3, 9, 4) and D(—4, 4, 4) arecoplanar.

sin(x+b) 27.

]with respect to 28.

A ladder 13 mlong isleaning against avertical wall. The
bottom of the ladder is dragged away from the wall along
theground at therateof 2 cm/sec. How fast isthe height on
thewall decreasing when thefoot of theladder is5 m away
fromthewall ?

Find the vector eguation of the plane determined by the
pointsA(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

Using integration, find the area of the greatest rectangle
o X2y

that can beinscribedin an ellipse ?+?=1-

An insurance company insured 3000 cyclists, 6000 scooter
driversand 9000 car drivers. Theprobability of an accident
involving acyclist, ascooter driver and acar driver are0.3,
0.05and 0.02 respectively. Oneof theinsured persons meets
with an accident. What isthe probability that heisacydis?
Using elementary row transformations, find theinverse of

2 -3 5
3 2 4|
1 1 -2

thematrix

OR
Using matrices, solve the following system of linear
equations:
X+2y—-3z=-4
2X+3y+2z=2
MX=3y—-4z=11
Using integration, find the area of the region bounded by
the parabolay? = 4x and thecircle 4x2 + 4y2 = 9.
OR
Using the method of integration, find theareaof theregion
bounded by thelines3x —2y +1=0, 2x + 3y—21=0and
—5y+9=0.
A dietician wishesto mix two types of food in such away
that the vitamin contents of the mixture contains at least
8 unitsof vitamin A and 10 unitsof vitamin C. Food | contains
2 unitg/’kg of vitamin A and 1 unit/kg of vitamin C. It costs
3 50 per kg to producefood I. Food Il contains 1 unit/kg of
vitamin A and 2 units'kg of vitamin C and it costs 70 per kg
to produce food Il. Formulate this problem as a LPP to
minimisethe cost of amixturethat will producetherequired
diet. Alsofind the minimum cogt.
Find the vector equation of aline pass ng through the p0| nt
(2,3,2) and paralld tothelineT = (- 2 +31) +7\.(2l 3] +6k)
Also, find the distance between these two lines.
OR
Find the coordinates of thefoot of the perpendicular Q drawn
fromP(3, 2, 1) totheplane2x—y +z+ 1 =0. Also, find the
digance PQ and theimageof the point Ptreating thisplane
asamirror.
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MODEL PAPER 1

12th Standard CBSE
Maths

General Instructions: 1. This question paper contains two parts A and B. Each part is compulsory.
Part A carries 24 marks and Part B carries 56 marks 2. Part-A has Objective Type Questions and
Part -B has Descriptive Type Questions 3. Both Part A and Part B have choices
Part — A: 1. It consists of two sections- | and Il. 2. Section | comprises of 16 very short answer
type questions. 3. Section Il contains 2 case studies. Each case study comprises of 5 case-based
MCQs. An examinee is to attempt any 4 out of 5 MCQs.
Part — B: 1. It consists of three sections- lll, IV and.V..2. Section Il comprises of 10 questions of 2
marks each. 3. Section IV comprises of 7 questions of 3 marks each. 4. Section V comprises of 3
questions of 5 marks each. 5. Internal choice is provided in 3 questions of Section —lll, 2
questions of SectionlV and 3 questions of Section-V. You have to attempt only one of the
alternatives in all such questions
! Let R be a relation on the set L of lines defined by |1 R I, if I1 is perpendicular to |,, then 1
‘elation R is

a) reflexive and symmetric (b) symmetric and transitive (c) equivalence relation

(d) symmetric

)
If a matrix has 6 elements, then number of possible orders of the matrix can be
a) 2./(b)4 (c)3 (d) 6

| Given | 2¥ dx = f(x) + C, then f(x) is 1

a) 2% (b) 2%loge2 (c) lf? (d) 10222

, then x is equal to

x 2_’6 2‘
18 z| |18
a) 6 (b) 6 (c) 6 (d) O

1
! The rate of change of the area of a circle with respect to its radius ratr=6 cm is

(a) 10m (b) 12w (c) 87 (d) 11

6) 1

The total revenue received from the sale of x units of a product is given by
R(x)=3x%+36x+5.Find the marginal revenue when x=5.

7) cos15° sin15°

sin75° cos75°

Evaluate

8) -
Integrate (% — l% + 36\37:02) w.r.t. z
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9
) o 1

3 2
5x°—4
fw+2z dx

10 A - -
) Write a vector in the direction of the vector i — 25 + 2k that has magnitude 9 units.

1
)a) Find the distance of a point (2, 3, 4) from X-axis. 1

(OR)

b 1
) Events E and F are such that P (not E or not F) = 0.25. State whether E and F are

mutually exclusive.

2 1
) Given functions f(x) = % and g(x) = x + 2, x < = R. Then which of the following is

‘a) fis continuous at x = 2, g is continuous atx =.2
(b) fis continuous at x = 2, g is not continuous at x = 2
(c) fis not continuous at x = 2, g is continuous at x = 2

(d) fis not continuous at x = 2, g-is not continuous at x = 2

3) \ . . o 1
The total revenue Rupees in‘received from the sale of x units of an article is given by

(x) = 3x% + 36x + 5. The marginal revenue when x = 15 is

a) 126 (b) 116°.(c) 96 (d) 90

1) a 1
)a) Examine. the continuity of the following functions at the given point.

f(x) =6x-3atx=-3
(OR)

b) 1

The radius of a circle is increasing at the rate of 0.7 crri/s. What is the rate of increase
of its circumference?

>) a)

T dx?

2 3/2 )
Find the order and degree of the differential equation ll + (Z_y) ] _ &y

WHATSAPP - 8056206308

(OR)
b) Solve the following differential equation 1
Z_Z — e
16) a) 1

Let R=[(a,a? ) : a is a prime number less than 5) be a relation Find the range of R

(OR)

Write the number of all possible matrices of order 2 x 2 with each entry 1,2 or 3.
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17)

Three shopkeepers Salim, Vijay and Venket are using polythene bags, handmade bags
(prepared by prisoners) and newspaper's envelope as carry bags. It is found that the
shopkeepers Salim, Vijay and Venket are using (20,30,40), (30,40,20) and (40, 20, 30)
polythene bags, handmade bags and newspaper's envelopes respectively. The
shopkeepers Salim, Vijay and Venket spent Rs.250, Rs.270 and Rs.200 on these carry
bags respectively.

=

" |

Jsing the concept of matrices and determinants, answer the following questions.
i) What is the cost of one polythene bag?

a)Rs.1 (b)Rs.2 (c)Rs.3 (d)Rs.5

i) What is the cost of one handmade bag?

'a)Rs.1 (b)Rs.2 (c)Rs.3 (d)Rs.5

iii) What is the cost of one newspaper envelope

a)Rs.1 (b)Rs.2 (c)Rs.3 (d)Rs.5

iv) Keeping in mind the social conditions, which shopkeeper is better?

‘a) (b) (c) (d).None of

Salim Vijay Venket . these

'v) Keeping in mind the environmental conditions, which shopkeeper is better?
‘a) (b) (c) (d) None of

Salim Vijay. Venket these



18) .

Two farmers Shyam and Balwan Singh cultivate only three varieties of pulses namely
Urad, Masoor and Mung. The sale (in Rs.) of these varieties of pulses by both the farmers in
the month of September and October are given by the following matrices A and B.

september sales (in 2

I:.'..I.u-: 000 L OO0 ! Balwan Singh e -|qu||-:| ::::In |-I-|I-I;-- Balwan Singl
Jsing algebra of matrices, answer the following questions.
i) The combined sales of Masoor in September-and October, for farmer Balwan Singh, is
‘a) Rs. (b) Rs. (c) Rs. (d) Rs.
30000 90000 40000 135000
i) The combined sales of Urad in September and October, for farmer Shyam is
'a) Rs. (b) Rs. (c) Rs. (d) Rs.
20000 30000 36000 15000
iii) Find the decrease in sales of Mung from September to October, for the farmer Shyam.
'a) Rs. (b) Rs. (c) Rs. (d) No
24000 10000 30000 change
iv) If both farmers receive 2% profit on gross sales, compute the profit for each farmer and

‘or each variety sold in October.

'v) Which variety of pulse has the highest selling value in the month of September for the
‘armer Balwan Singh?
‘a) (b) (c) (d) All of these have the same

\

Jrad Masoor Mung price

WHATSAPP - 8056206308

J) a) 1 4 5 2 2
fA=1|3 2| B=|-1 01 ,then find the matrix X for which A+ B - X =0.
2 1 1.1
(OR)

Define Reflexive.Give one example.

Define symmetric Relation.Give one example

21)

- A A A - A A A
Find the unit vector in the direction of a + bifa =2i +j+3k,andb=17+ 25—k
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22) 2

One card is drawn is drawn from a pack of 52 cards. Find the probability of getting :
(a) a red card
(b) a jack of hearts
(c) a black face card
(d) a king.
23) _. L : L : 2
Find the direction cosines of the vector joining the points A(l, 2, - 3) and B(- 1,- 2, 1)
directed from B to A.

24)

3 .
Show that the function f (x)= {‘f +3 Z]{ gfg is not continuous at x=0.

3) a) 2

Show that the solution of differential equation:
y= (2:B2 — 1) +ce s % + 2zy — 423 =0

(OR)
b) : : . _ _ 2
From the differential equation.of equation y = a cos2x + b sin2x, where a and b are
constant.
3) a 2
) a) [ sin2zcos3zdz
(OR)
b) d 2
f 1+sai:na:
4 2
) @) 4 1x)= x cos x + eX. then find £(0).
(OR)
b) 2

Verify that the function y = a cos x + b sin x, where a, b € R is a solution of differential

2
equation £ 1 y—=0.
da?

3) a
)@) Eind the value Of lim, 5 242215

(OR)

b 2
) If a*b=3a+4b, then value 3*4 is...........

29) _
Ifa:l2]+y[ 1] = l?} , find the values of x and y.

WHATSAPP - 8056206308

3 1

30) " 3

Find —= if y+sin y=cos «

31
) If P(A)=— ,P(B)=+; and P(AN B)=+; evaluate P(A/B).

2
) Find the area of the region bounded by the curve y? = x and the lines x = 1, x = 4 and the
X - axis.
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33

Yatz+,/a=T

Differentiate N

4) A relation R on a set A is said to be an equivalence relation on A iff it is

(a) Reflexive i.e.., (a,a) e RVac A

(b) Symmetrici.e., (a,b) € R= (b,a) € RV a,bc A

(c) Transitive i.e., (a,b) € R and (b,c) € R= (a,c) € RV a,b,cc A

Based on the above information, answer the following questions.

(i) If the relation R = {(1, 1), (1, 2), (1, 3), (2,2), (2, 3), (3,1), (3, 2), (3, 3)} defined on the set
A={1,2,3},thenRis

fa)reflexive (b)symmetric (c)transitive (d)equivalence

i) If the relation R = {(1, 2), (2,1), (1, 3), (3, 1)} defined. on the setA = {1, 2, 3}, then R is
‘a)reflexive (b)symmetric (c)transitive (d)equivalence

(iii) If the relation R on the set N of all natural numbers defined as R ={(x, y): y =x+ 5 and
<4}, thenRis

'a)reflexive (b)symmetric (c)transitive (d)equivalence

iv) If the relation R on the set A ={1, 2,3, , 13, 14}defined as R ={(x, y) : 3x -y = 0}, then R
s

‘a)reflexive (b)symmetric. (c)transitive (d)equivalence

>) 2) Find dy/dx in‘the following: az + by = cos y

(OR)

b
) Find dy/dx in the following: 3 + 2%y + zy? +y* =81



36
)a) Three friends A, B and C are playing a dice game. The numbers rolled up by them in °

their first three chances were noted and given by A ={l, 5},B ={2, 4, 5} and C ={l, 2, 5}
as A reaches the cell 'SKIP YOUR NEXT TURN' in second throw.

of

Based on the above information, answer the following questions.
P (AIB)=
a) 3

(
(
(i
(
(ii
@s 35 @©3 @3
(i
(
(
(

) &
VJP(AUBIC)=
)0

(OR)
b)

2
1 |, prove that A3-6A2 + 7A +21 =0
3

4 5
) Using integration, find the area of the region bounded by the curve x? = 4y and the
line
X =4y-2.
(OR)
b) _. 2 5
Find : fmd(l?
3)a) _. , R T 5

Find the distance of the point3é — 25 + k£ from the plane 3x+y-z+2=0 measured

parallel to the line £+ = % = =L Also, find the foot of the . Also, find the foot of the

perpendicular from the given point upon the given plane.
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(OR)

Find graphically, the maximum value of Z = 2x + 5y, subject to constraints given
below: 2x +4y <8 = x+2y < 4
x+y<6
x+y<4
x>0,y >0
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