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39 Y97-97 4 38 97 & | @4t yo7 arfdard &
I8 J97-97 Ui @USI H [AyifGid 86— &, @, T, 905 & /

GUE & H Y7 G&I1 1 & 18 T% FFlasedid a9l Jo7 G&I7 19 TF 20 S74HIT
uq d@ IR 1 3% & J97 8 |
T G 4 J97 G&IT 21 G 25 7% 377 TY-IHRIT (VSA) FHR 3 2 3] & J97 3 |

@Ug T 4 97 G&IT 26 T 31 T TG-3F0 (SA) JPR & 3 37H] & FoT & |

&UE T 5 Y77 GE&I7 32 § 35 T FH-F70T (LA) IR & 5 37H] & J97 8 /

T & 4 J97 G&I71 36 T 38 JHT 37TTT STYNRT 4 3Bl & I3 & |

I97-97 § GHY fdbeq 787 1697 731 8 | e, @S @ & 2 y¥l 4, @US T & 3 Yl
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

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 calculators is not allowed.

SECTION A

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

If the 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

C) 27 (D) 729
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2. AW f:R, > [- 5, =), f(x) = 9x2 + 6x — 5 I IRATNG &, &l R, Tt O
AT TETe H = R | Al f B

(A) T

(B) 3T=81qh

(C)  Weheh! 3T=dIch
(D) 9Tl Weheh! 3R 7 & 3T=BIch

—a b c
3 e | a -—b c =kabc%,?ﬁkwtﬂq%:
b -c
A O B 1
< 2 (D) 4
|ﬂ+& Hﬁ x<-3
4. fx)=1] -2x, I —3<x<3

6x+2, & x>3

S0 ARG e o STETdcdT o fagatl i 9 2 ¢

A 0 B 1

Cc) 2 (D) A

5. Hod flx) = x5 — 3x2 + 12x — 18 :

(A) RW @ g&am 2
(B) RW X 94 8
(C) RWAd fat a9¢am 8 3 9 @ R grawm 2

(D) (=0, 0) T TR & B

65/2/1-12 Page 4 of 23




NN\

2. Let f: R, —» [- 5, ) be defined as f(x) = 9x2 + 6x — 5, where R, is the set

of all non-negative real numbers. Then, fis :
(A) one-one

(B) onto

(C)  Dbijective

(D) neither one-one nor onto

—a b c
3. Iff, a -b c | = kabe, then the value of k is :
b -c
A O B) 1
< 2 (D) 4

|X|+3, if x<-3
4, The number of points of discontinuity of f(x) = ¢ —2x, if —3<x<3 is:
6x+2, if x>3

A 0 B) 1

Cc) 2 (D) infinite

5. The function f(x) = x3 — 3x2 + 12x — 18is :
(A)  strictly decreasing on R
(B)  strictly increasing on R
(C)  neither strictly increasing nor strictly decreasing on R

(D)  strictly decreasing on (— oo, 0)
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/2

J' Sin X —CoS X dx EITW{%:

1+sin xcosx
0

A) m (B) IH (0)

/2

. 2
(©) j 2sinx 4. ™ =
1+sinxcosx 4
0

7. Jdehed FHIhLTT % = F(x, y) GQUITE 3Taehel THIHIO &1 81, If¢ F(x, y)
2

(A) cos x—sin (Xj (B) Y
X X
2 2
© = Y (D)  cos? (Ej
Xy y

8. Trdidalul a st b % fu, Refalad sl § & S g3 o £ 2
- - > -
A a.b>lallb] a
-> - > -
C a.b<l|allp] a

9. fa5 (0, 1,2) ¥ x-318 T T 7T TF o WG o 2N @

A (1,0,0) B) (2,0,0)

(C) (+5,0,0 (D) (0, 0,0)

10. Ush gk NUHT GHET o Gft syl g frd 3wfase & shagdrdr 2
(A) TH FUNEG & (B) U ToeaH &

(C) e UiEg & (D) TH gaTd &
65/2/1-12 Page 6 of 23




NN\

n/2 .
6. I Sm,X_COSX dx isequalto:
1+sin X cos x
0
A = (B)  Zero (0)
n/2 . 9
(©) 2SI0X__ gy o =
1+sinxcosx 4
0
7. The differential equation ? = F(x, y) will not be a homogeneous
X
differential equation, if F(x, y) is :
(A) cosx-—sin (Zj (B) Y
X X
2 2
© = D)  cos? (Ej
Xy y
— —
8. For any two vectors a and b, which of the following statements is
always true ?
- > -, > - > = >
A a.b>|lallb] B) a.b=|allb]
- > -, > - > = >
C© a.b<lallb]| D a.b<lallb]
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) afeasible region
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11. o1 foelt =T & E forelt wfaeel @ufse S 1 T oo &, a4l P(S|E) SR 3 ¢

A) PSNE) (B) P(E)
) 1 MD) 0

12. MG A = [a;] Th 3 x 3 TR &, EH aj; =i 3j 7, al f=AfaRaad 4 & sH-a

TAT 2 2
(A) ap < 0 (B) a1g +agy =— 6
(C) ais > asi (D) ag1 = 0

13. x% wﬁ&w, tan~1 (x2) T FATHAT & :

2x
(A) X (B)
1+x* 1+x*
2x 1
< - (D)
1+X4 1+X4

14. 3AdSd GHHUT (y7)2 + (y)3 = x sin (y) Sl 90 :
(A) 1% B) 2%
C 3% (D) R & &

15. ueh afew, S fh afest 2 + k 3R 1 — k, oFl Wow B, R :

&) 2] ®) ]
i-k i+k
c) - D
(&) 5 (D) 7
16. @i XT_l ——y-= 226+1 % THI T Tiew & feeh-orum @
A 2,-1,6 B) 2,1,6
© 21,3 D) 2,-1,3
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11.

12.

13.

14.

15.

16.

Let E be an event of a sample space S of an experiment, then P(S|E) =

A PSNE) (B) P(E)
< 1 (D) 0

If A = [ajj] be a 3 x 3 matrix, where ajj = i — 3j, then which of the following

is false ?
(A) a1 < 0 (B) a1g +agy =— 6
(C) a13 > asy (D) agy = 0

The derivative of tan=! (x2) w.r.t. x is :

2x
(A) X (B)
1+X4 1+X4
2x 1
(O) (D)
1+X4 1+X4

The degree of the differential equation (y”)2 + (y")2 = x sin (y) is :
A 1 B) 2
C) 3 (D)  not defined

A JAN A AN
The unit vector perpendicular to both vectors i + k and i — k is:

A A
A 2j B ]

r 1 o1

1 - 1+
C) (D)

J2 J2

Direction ratios of a vector parallel to line XT_l =—y= 2Z6+ 1 are
A 2,-1,6 B 2,1,6
© 2,1,3 D) 2,-1,3
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17.

18.

cosx —-sinx 0
Ife F(x) = |sinx cosx 0| 99T [F®)]2=F(kx) g, a ko1 94 & :
0 0 1

A 1 B 2
C 0 D) -2

Ife Tk [T x-3187 I GTcHS TSR o6 T 30° T HIV, y-37&T il GHTHS Toum
% 1Y 120° T IV sHIAT 7, O T8 [T 2-3787 hl €T =1 o A1y S hior
ST 8, 9B B

(A 90° (B) 120°
(C) 60° (D) 0°

v &I 19 377 20 37HIT TF % STIIRT T97 & | § H97 15T 7T & o/7d T &1
SHUHYT (A) T TR F T (R) GRT 371 637 791 & | 37 7] & T&1 I 719 157
77 BT (A), (B), (C) 3R (D) 7 8 g7a¢ 5w |

19.

20.

(A) AR (A) 3R @b (R) GHI Tl & AR Toh (R), A (A) HI Fal
ST LT § |

(B)  AMheM (A) 3R T (R) GHI T@l 8§, Tq e (R), AheA (A) i &
T g1 il 3 |

(C) AfRYE (A) T8 g, 9q @ (R) Td ¢ |
(D) M (A) TeId B, 90 b (R) T8 B |

S7HYT (A) : Tohet T Tl g A & U, B’'AB T fowd wwfi@
HATg BT 8 |

7% (R) : T 1t g P fawm qufia o1reyg searw, Afg P = — P.

FHIT (A): A AR A 4 b FRCGL a4 . b = b .a.
7% (R) : A AR AR 4 Db B, a x b = b

-
= a

X
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18.

cosx —sinx 0
IfF(x)=|sinx cosx O] and [F(x)]2 = F(kx), then the value of k is :
0 0 1

A 1 B 2
C 0 D) -2

If a line makes an angle of 30° with the positive direction of x-axis, 120°
with the positive direction of y-axis, then the angle which it makes with
the positive direction of z-axis is :

(A 90° (B) 120°
(C) 60° (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.

19.

20.

65/2/1-12 Page 11 of 23 P.T.O.

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

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

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

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

Assertion (A) : For any symmetric matrix A, B’AB is a skew-symmetric

matrix.
Reason (R): A square matrix P is skew-symmetric if P’ = — P.
_ - e e T
Assertion (A) : For two non-zero vectors a and b, a . b =b . a
- e e T T S
Reason (R): For two non-zero vectors a and b, a x b = b x a




Qs 9

39 GUE 4 3id TY-IHRIT (VSA) TP & J97 &, 579 Td4% & 2 375 & |

21.

22.

23.

24.

25.

() tan‘l(— %j + cot—l(%j + tan_l{sin (— gﬂ ST A T HITT |

AYAT

(@) WM f(x) = sin~ 1 (x2 — 4) T I1d T4 ST | 35T afer ot 3ma HifS |

(%) IR fix) = |tan 2x| B, W x = g T £/(x) T HH T T |

AT

(@) e y=cosec(cot ! x) 7, a fag hifs \/1+x2 Ell_i —x=0.

Zlﬁtb_cfﬁf(x)=x+§ (x £ 0) & TYME I=qd AR TIFE F=aq oM,

AT M 3T m g0 Y& &, al (M — m) ST |9 J1d it |

ﬁﬁTéﬁﬁQ:

4x
j e —1dX

edX 11

23S foh fix) = eX— e X + x — tan—1 x 3794 Yid H FaT 9&7M 3 |
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SECTION B

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

1 1 T
21. (a) Find the value of tan—1 (— —j + cot™1 (—j + tan~! {sin (— —H )
J3 J3 2

OR

(b)  Find the domain of the function f(x) = sin~1(x2 — 4). Also, find its
range.

22. (a) Iff(x)= |tan 2x|, then find the value of f(x) at x = g
OR

(b)  Ify = cosec(cot™! x), then prove that 1 + x? ;1_}7 —-x=0.

X

23. If M and m denote the local maximum and local minimum values of the

function f(x) = x + 1 (x # 0) respectively, find the value of (M — m).
X

24. Find:

4x
J‘ e4 1dX
e +1

25. Show that f(x) = e¥ — e ¥ + x — tan™! x is strictly increasing in its domain.
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59 GUE § TY-FHIT (SA) FHR & F97 &, 578 Jcd4% & 3 3% & |

26.

27.

28.

29.

30.

31.

(%)

(@)

(%)

(@)

‘qﬁx=ecos3t3ﬂ—{y=esin3t%’;ﬁﬁ@@ﬁ-qﬁ; d_y:

dx
AT

a3 o

S (x])= 2 x20

x|

HH 39 hIF9T ;
2
J‘ /Z—XdX
2+ X
—2
T

W@ﬁ!@:

I 3 1 dx
x [(log x)* — 3 log x — 4]

_ ylogx

xlogy’

TRl THTSHLOT 2xy+y2—2x2ﬂ = 0 =1 faftre 5@ 5 <hiforg; oo

dx
TMey=2,I9x=1% |
AT

THA THHTT y dx = (x + 2y2) dy T SIS &A T hIT |

fst ABC % fist % feufy |few Al — § + k), BG4 — 3} — 5k) 3ik
C3i —4] —4k)¥ | FIs ABC ¥ &+ft 101 31 HIfdr |

YTET o Tsh SIS bl Ueh G 3BT AT 2 | A X, Il & HIA Hefehl I TS
TEATAT o UT-3T I <k AT &, Al X T TTRIehdT §e 1 hiferg |

WW:

65/2/1-12

j x2 . sin~1 (x3/2) dx
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SECTION C

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

26. (a) If x = 08 3t gnd y = eSin 3t prove that ﬂ -_ Y logx )
dx xlogy

OR
(b)  Show that :

lx)= =

,x#0
dx x|

27. (a) Evaluate :

2
J‘ /2 - X dx
2+Xx
-2
OR
(b) Find :

I 3 1 dx
x [(log x)* — 3 log x — 4]

28. (a) Find the particular solution of the differential equation given by
2xy + y2 — 2x2 ? =0;y =2,whenx = 1.
X

OR
(b)  Find the general solution of the differential equation :

y dx = (x + 2y2) dy
A
29. The position vectors of vertices of A ABC are A(2/i\— 3\ + k),

B(}—35—5k)and C(3i — 4] — 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' 2. sin-1 (x32) dx
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3 GUE 7 HF-IRIT (LA) YR & J97 & 1978 Jcd% & 5 37 & |

32. (%) =@uisu fF oM £: R o RS flx) = —2%_ 2 gieia 2, 7 df wheh 3

1+X2

3R T & ATBEH 7 | WY &, Y= A Tq hifore @ fen mn werm
f: R — A Th AT<sTeeh B &l 1T |

AT

(@) N x N (F&f N Jhd I3 &1 9= §) | Th d9¢ R HH TR
e B

(a,b)R(c,d)oa—-c=b-d
TS fh R U Joardt ey 7 |

33. U @ H Gl {1 HIGT S gt A2, 3, 4) 3R B4, 5, 8) HI faa™

T Y H AR @ sl e 100 = Y0 2 220 e

x-15 y-29 z-5 %Wﬁl
3 8 -5

34. (%) ARGl I YA Hieh, = THIHWI- TR Sl gA HIWT :

2 3 10 4 6 5 6 9 20

—t+—+—=4, ———+—=1, —+=——-"—=2

X y V/ X y =z X y Z

GI%'TX,y,z;tO

AT
1 t : - 2 —sin 2
(@) ?TE{A: cot x %,?‘ﬁ %A’A‘lz Cf)SX sin X.
—cotx 1 sin 2X  —cos2X

35. IR YoM IqUie § y2 = 4x, x = 1 3TN x-31& & TR & 1 &A% A; G Y& &
3N y2 = 4x,x = 4T FoR & 1 &TBA Ay G TS &, Al Ap : Ay A I |
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SECTION D

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

32.

33.

34.

35.

(a)  Show that a function f : R —» R defined by f(x) = is neither

1+X2

one-one nor onto. Further, find set A so that the given function
f: R > A becomes an onto function.

OR

(b) A relation R is defined on N 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.

Find the equation of the line which bisects the line segment

joining points A(2, 3, 4) and B(4, 5, 8) and is perpendicular to the lines
x—-8 y+19 z-10 x—15 y-29 z-5
= = and = = .
3 -16 7 3 8 -5

(a)  Solve the following system of equations, using matrices :
2 3 10 4 6 5 6 9 20
—+—+

=4, 224221, 242 -T2
X y Z X y Z X y Z

where x,y, z # 0

OR

1

—cotx

(b) IfA:{

t —cos2 —sin 2
col X}, show that A’A~1 ={ o8 ex St X}

sin 2x  —cos2x

If A; denotes the area of region bounded by y2 = 4x, x = 1 and x-axis
in the first quadrant and A9 denotes the area of region bounded by
y2 = 4%, x = 4, find A; : A,.

65/2/1-12 Page 17 of 23 P.T.O.
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39 GG § 3 JHU 77T TERT I97 &, 574 Jedeh & 4 37 & /

ThIOT AT - 1

36. SAGEITET @ 397 1 WUA 9 WAl g TR TR A1 Y ¥ =Wy 7R g fauy
& JRUMTHEEY ¢ <hl o<d A 3 Jd] & | Siefh digd TAT-TAT Td |
AT 3UH HAAHTEAT Toh U5 Ad @, $U AT AL W 80 k/h H FH H i

WISt @ T @ |
925
20—
s, :
= +
=10 - re— .
+* *
f-'fru'g-r 5 et *
0020 40 60 80 100 120 140 160
Tfd (km/h)

$S TS o qgd 394 I @I F (/100 km) 3R T V (km/h) & 9 Fey
VZ v
—%—Z +14§T{Tﬁ'<‘3|TTI'€IT%I

3T FIT o YR W, F Jot & I difre
(i) F3ma shifSe, S V = 40 km/h.

(i) ar JTd <hIfTT |

dVv

(ifi) (%) g T V Ia T 99 399 @Id F = 2t @ |
AT

(i) (@) Vufd ¥ 600 km <hl I HE o AT TEwIH 389 <HI 7T 14
#Hifse g w 3—5 —_001% |
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SECTION E

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

Case Study -1

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.

Do
1]

5]
=]

—
L]

Fuel (//100 km)
=
+
3
E
*

o
+

=]

0 20 40 60 80 100 120 140 160
Speed (km/h)

The relation between fuel consumption F (/100 km) and speed V (km/h)
2
under some constraints is given as F = y-_ v + 14.
500 4

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

(i) Find F, when V = 40 km/h. 1
(ii))  Find 3—5 1
(iii) (a)  Find the speed V for which fuel consumption F is minimum. 2
OR
(iii)) (b)  Find the quantity of fuel required to travel 600 km at the
speed V at which 3—5 =-0-01. 2
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37. ToasX o1 WEHT QU U § TS qINU HIg o &9 H AR @l 8 | I i
a3 TV awd YGH B o T WY R Fgfed @R 1 ITad
T HEAYUl & | dgfcid S8R gH AHfde &9 & i fhe T@al g 3R a1 &

I8 R I FgrEl ol 2 |

-1 -2

T IAER RNy & YR o @rE 981, $8 X (x kg) 3R &8 Y (y kg), S
U T 16/kg AR T 20/kg 1 T W 3UTSY &, H I AER h! AN i HA
T ATEdl & | Ui g oa gaTa & reR{a-2 W fe@mn w7 |

STeh el % STTUR W, T gl o 3w difv

G)  Iepfd-2 & 37 Tt sl w1 wgEg it fetfaw < few o gETa @
=1 fraffa = § |

(i) AN LT AFTA B Z = 16x + 20y I =IJdH HET &I, Al x AR y I
A @ HINT 58 = AFa =Aa| 81 | 98 JHd gC T QU e sieg
& | =Ia9 ANTd 99d 7, giad arra | §1d I |
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Case Study - 2

37. The month of September is celebrated as the Rashtriya Poshan Maah
across the country. Following a healthy and well-balanced diet is crucial
in order to supply the body with the proper nutrients it needs. A balanced

diet also keeps us mentally fit and promotes improved level of energy.

Figure-1 Figure-2

A dietician wishes to minimize the cost of a diet involving two types of

foods, food X (x kg) and food Y (y kg) which are available at the rate of
T 16/kg and < 20/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. 2

(i1)  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. 2
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Th0T 3TETIAT - 3

38. I URagd TohU TTU AHRT shi TE&AT i SRETG dlei AR Jcg & AN o IR T
AT ST 7, A1 §ATS S8 376 doh UNag 1 T gferd |red 7 |

fUoc el od1d 2 foh gaTs SIS o Geled B <Al TRkl 0-00001% & |
b AAMT, 95% AW g Tob fawm gee & a1g Sifad s=1 @ 30 | 79
St fop geie =1 &M <t fearfa § weft amht Siifad s=1 9d € |

A AT By 521 & T Tk fomm™ sl geed g8 @ 3R Ey 98 91 2 T g
T TR 5 B | W1 A 98 e 7 e IEf A o 91 Sfifed 99 91 © |

STtk e % STUR W, T gl o 3w difv

(i)  BaTS B o GUSAEA A & ol JTRIhdT T HIT |
(i) P |Ep +PA | Eg) T HIfNT |

(Gii) (&) P(A) F1d hifeE |

AT

(ii) (@) P(Ey|A) M@ HIWT |
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Case Study - 3

38. Airplanes are by far the safest mode of transportation when the number
of transported passengers are measured against personal injuries and
fatality totals.

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.

Let E; be the event that there is a plane crash and Ey be the event that

there is no crash. Let A be the event that passengers survive after the
journey.

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

(1) Find the probability that the airplane will not crash. 1

(ii)) Find P(A | Eq) + P(A | E9). 1

(iii) (a)  Find P(A). 2
OR

(iii)) (b)  Find P(E, | A). 2
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