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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(i)

(iii)

(iv)

(v)

(vi)

(vit)

(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 calculator is not allowed.

SECTION A

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

1.

65/S/3

The principal value of cos™ 1 (— —j is:

N B _=Z
(A) 1 (B) 1
371 2n
¢ — D) =
(C) 1 (D) 3
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1 00
2. AFE|0 3 0|, TH:
00 4
(A)  TcEHSE AT (B) fexr 3T1egg
(C)  @HIHA 3Tegg (D) fovm-gwfa ey
3. AR[3x 5].[_? }=0%,?ﬁxwrl'|7f%:
NI B) 5
© 25 (D) +5

4. IRA= E ﬂ qdm [3A| =k|A| ®, AWkFAAE:

A) 3 B 9

(C) 6 (D) 27

5. =MuT(4,-1), 1, KTAAM(=2,— 1) I BT H ETFA 9 T ghE 2 | k FAFR :

(A) 8 (B) -8
© 2 (D) 6
2 3 _
6. eﬂ%A:L 4}%,?ﬁ|adJA|$TﬂFr%:
A 5 (B) 25
(C) -5 (D) -25
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1 0 0
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

3. If [3x 5]{ };5} =0, then the value of x is :

(A)  zero (B) 5

C) 245 D) +5

1 2
4. IfA={4 2} and |3A| =k|A]|, then the value of k is :

A) 3 B 9

(C) 6 (D) 27

5. The area of a triangle with vertices (4, —1), (1, k) and (-2, -1) is

9 sq units. The value of k is :
(A) 8 B) -8

Cc 2 (D) 6

2 3
6. IfA= L 4}, then the value of |adj A| is:

(A) 5 (B) 25

C) -5 (D) -25
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gfe if(x) = 3x% — % YRR fF (1) =07, A fx)T:

dx X

(A) 6X+%
X

(B) x4-i3+2
X

©) x3+i3_2
X
1

2
qﬁx=sintﬁmy=cost%,ﬁ:ft=zﬂd—§%:
4 dx
A -1 B) 2
©) 242 (D) - 2v2

Wy=x, y—ﬁ&Tﬁ’ﬂT}@Tﬁy=Oﬁ?ﬂTy=4%5ﬂ%{ﬁi?ﬁ3WW%:
(A) 16 1 S (B) 8 e gehts

(C) 4TiTHE (D) 2aT*E

Sqaﬁ%ﬁx+ysl, X, y>0 & Iaqid 7 =3x+4y FT AfTHIT A R

A) 3 (B) 4

Cc) 7 (D) 0
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7. If dif(x) _3x2_ 3 such that f(1) = 0, then f(x) is :
X

X4
&) 6x+ =
X
B x- L 42
X
© 45 -2
X
(D) x3+i3+2
X
2
8. Ifx=sintandy=cost,thend—}27att=£is:
dx 4
A -1 B) 2
C©) 242 D) - 2J2

9. The area bounded by the line y = x, y-axis and the linesy=0andy =4is:
(A) 16 sq units (B) 8 sq units

(C) 4 sq units (D) 2 sq units

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

X, y>0is:
A 3 (B) 4
C 7 (D) 0
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11.

12.

13.

14.
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Tk LPP H, gk Herr sl g1 s Gera & o s foig (1, 1), (3, 0) @
(0,3)8 19 Z = ax + by, &l a, b > 0 T TTHHLT AT &1 R Z FHT =AAH TH
(3, 0)qAT(1, 1) T &Y, T a TAT b o S hT Helel BN :

(A) a=2b
b
(B) a= 5
(C) a=3b
(D) a=b

TR |a|=1,|b | =2qm
A 9

B) 3

) -3

D) 2

dx SR :

J‘co\t/_\/;

(A) logsinvx + C

(C) 2logsinvx +C

%

%
a.b =28,dl|a+b | FIANE:

log sinvx sm\/_
B +C
log sin\/g
D) —————— +C
(D) N +

AT Teh TMTed o SATACH o T ohl &L ITeh ST o Tierd ohi 0 & T €, dl et

HT IS FAFA & -
(A) 1T 5HE
(B) 2o g
(C) 3aizHE
(D) 4T HE
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12.

13.

14.
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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) a= 5
(C) a=3b
(D) a=b

— > -
If|5)| =1,|b | =2and a.b =2,thenthevalueof|5)+b | is:

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

dx is equal to :

[

(A)  logsinyx + C (B) logsinvx C
24x
(C) 2logsinvx + C (D) logsinyx

N

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

Page 9 of 23 P.T.O.




15.

16.

17.

18.
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3 2
e ‘m’ TUT ‘n’ SHAST: STeThed THIRT 1 + [%) = d—g T o1 AT e g, ar

dx

(m+n)FIATL :

A 4
B) 3
Cc 2
D) 5

T foerenT 3 ST IBTAT TRIT | FH-8-5hH &1 I T 37 hl ITRehaT @

@ 2
® 3
© 3
™ 5

ATRT & T b WIFLER | axb | = a. b 2| A afew H e wRTE

(A) 30° (B) 60°
(C) 45° (D) 90°
3Tl HTRLOT 3—y +y= 145 o qurren T & -
X X
(A) logx (B) —logx
eX
(C) e*-x (Db) —

X
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15.

16.

17.

18.
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If ‘m’ and ‘n’ are the degree and order respectively of the differential

equation 1 + (%f = %, then the value of (m + n) is :
(A 4
B) 3
C) 2
D) 5

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

1S :

@
® 3
© 3
™ 5
Two vectors a and _b> are such that | a x_b) | = 5)_b> The angle between

the two vectors is :

(A) 30° (B) 60°
(C) 45° (D) 90°
. . . . . dy l+y .
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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99 &7 19 37K 20 4o TG ae 7eRd 97 8 | 1 F97 13T 71T & {5771 ok o 37fiameT
(A) <1 & %1 7 (R) GRT e b2l 71 € | §7 91 & Hel S A1+ 8¢ T &I (A), (B),

(C) 31 (D) & @ FAR AT |
(A) iR (A) 3T (R) SHT O 8 3R @k (R), 31f3rere (A) i Tt s
FATE |
(B) SR (A) 3R dh (R) ST &&l &, Tq o (R), AMHAA (A) T &=l
AT Tt AT R |

(C) AR (A) Wl €, T doh (R) 7T € |
(D) AT (A) TToId 8, T 0 (R) Wl & |

19.  3fEYF (A) :  WETH qUTTsh % f(x) = [x], x € RH, x = 2 T 3ashoi1d 181 ¢ |

d& (R) : HETH qUITeh o ol it quiehler /I o e =21 B |

20. WATf: R —> R W RER NG, B/ fi(x) = x> % &9 § qRTivg forem g |

STAHIT (A) : f(x) TF Thehl o 2 |
Tb (R) : Ife Tl hT G- Sk TIET o GHTE &, dl f(x) Tohehl HeAT 1T |

Qs g

59 GUS H 3Ald -39 (VSA) TR & 5 T 8, IS4 Jcleh & 2 3% ¢ |
21. e (x+1)= 1%,@%@1%@%3_1 .

22, (%) cos 1 (—%) +2sin” (%) Wﬂ@qﬂﬂﬁﬁﬁml

HAYAT

@) fag il e

tan” 'Vx = = cos ! (1_Xj,xe [0, 1]
1+x
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Questions number 19 and 20 are Assertion and Reason based questions. Two

statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

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

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

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

19. Assertion (A) : f(x) = [x], x € R, the greatest integer function is not
differentiable at x = 2.

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

integral value.

20. Consider the function f: R — R, defined as f(x) = x5,
Assertion (A) : f(x) is a one-one function.

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

SECTION B

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

21. If ¢ (x+1)=1, prove that g—y =—¢.
X

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

OR
(b) Prove that :

tan_lx/; = é cos ! (1_Xj,x e [0, 1]

+X

65/S/3 Page 13 of 23 P.T.O.
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23. Q%Jhwoh|{gw&$rtrﬁaﬁwﬁ?rwm§(2t+1)%l t o WY& 34 TG
qErH T & T4 It |

\J

24. XY@ T=(3+20)1 —(2-20)] +(6+ 2k o

\

P=(25 —5k)+u6i +35 +2k) Ffammam i

25. (%) FTG(-1,-1,2),(2,8,1) TM(3, 11, 6) W@ &, Tl A T A F1d hI<1T |
AAST
@) a aur Ka‘ra-a'-srr'rﬁm T (co-initial vectors) T S Ush HHIGK ﬂ'@i@r Eq)

. < ~N - - .
T M ST § 3 |2 | =10, |b | = 2T9 a.b = 12 & | W®

ELEEEIREETEICEIE

TuE T
59 GUS H T -IHH (SA) TR % 6 I &, 5178 T o 3 HF ¢ |

26. I8 AU J1A IS F5TEH B £, S fix) = — 2x° — 9x% — 12x + 1 T UG ®
(i) TR aHEE
(i) FREsmEERI

27. (F) AN
IJ4X2—4X+10 dx

rraT
(@) | JId IS ;

X sin X
j—2dx
1+ cos“x
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23.

24.

25.

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

26.

27.

65/S/3
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A spherical balloon has a variable diameter %(21: + 1). Find the rate of

change of its volume with respect to t.

Find the angle between the lines

- A " A
r=B+2M)i —(2-20)j +(6+20)k and

BN A A A A A
r=(2j —5k)+u6i +3j +2k).

(a)

(b)

Find the intervals in which the function f given by

Find the value of A, if the points (-1, -1, 2), (2, 8, ) and (3, 11, 6)

are collinear.

OR

_)

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

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

the area of the parallelogram.

SECTION C

fix) = — 2x° — 9x% — 12x + 11is :

(1)
(i1)

(a)

(b)

strictly increasing.

strictly decreasing.

Find :

J-\/4x2 _4x+10 dx

OR
Evaluate :
T[ .
J' X sin )2< dx
1+ cos“x
0

Page 15 of 23
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28.

29.

30.

31.

=
=]

XZX»@%X?X

=

A A, b au e uEmERT T Ab = =0%,ﬁaméé7%ﬁ%rwﬁwg
2 AfgARTRRA =+2(b x ¢).
frefetRaa tRaes T THEIT 6l 1% g7 8 ShifoTg ;
aITvl'ﬁQ}’fX+4yS8
2x + 3y <12
3x+y<9
x>0,y>0
& A Z = 2x + 3y T ATAHaHIHL0T T |
(F) e XII & =R oo sl v guen T@ds ®9 9 8 i o [T €1 TS § |
Wwﬁwwwﬁ?ﬁwm; ; g?'f?ﬂ LK
AT Teh ST THEIT & L UT shl TTRIehdT T ehifoTY |
STAAT
(@) T ATgFosh =X X o1 TTRIhT sied 9 fear man g
X 1 2 4 2k 3k 5k
1 1 3 1 1 1
PO 5 | 5 | 25 | 10| 25 | 25
Ifg E(X) = 2-94 8, @ k a0 T 3R P(X < 4) oft 31 FifSe |
()  ITaehel G (2x° + y) dx = x dy T 19k &l FT T |
STt
@) Wﬂﬁw&—;+cosec(zj=0wwgﬁﬁﬁw,aﬁ
X
x=1%fauy =0 Rarmr )

LCRCR

THEEH 4 A3 (LA) TPRFTHE, A TedF & 5 HF 8 |

32.

65/S/3

(%P) ZI'l%{y = cos X° + cos” X + cos’ (Xz) +cos (XN ®, dl (dl_y Frd HIfeTT |
X

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

N T>
Il
>

o> o>
Il

A AL, T A
between b and c is e then prove that a =+

29.  Solve the following LPP graphically :

Maximize Z = 2x + 3y

subject to the constraints x + 4y < 8
2x + 3y < 12
3x+y<9
x>0,y >0.

Four students of class XII are given a problem to solve

independently. Their chances of solving the problem respectively

are 112 and % . Find the probability that at most one of them

2’33
will solve the problem.
OR

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

30. (a)

X

2

4

2k

3k

P(X)

DO || =

1
5

3
25

1

10

1

25

Find k, if E(X) = 2-94 and also find P(X < 4).

31. (a) Find the general solution of the differential equation
2x +y) dx = x dy.
OR
(b)  For the differential equation g—y ~ Y 4 cosec (zj = 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
Page 17 of 23 P.T.O.
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33.

34.

35.

65/S/3

ERE
X W
(@) 3 AT bl J1a hifore o feam mm we

f(x)=ix4—£x3—3x2+%x+11
10 5 5
() TRaEadam?|
(i) FiwRgEIe |
2 2 _4 1 -1 0
geA=|-4 2 —4|dMB=|2 3 4|32 d BA Jd ST a1 3H& IUAT
2 -1 5 0 1 2
g = feu U gefierton o fen st g hifSTu
y + 2z =8,
x—-y=-—1,

2x + 3y + 4z =20

() e & TS Tl 1y QT [o W gTaH g F1el shifery ;
A N A A N
r=1+2j -4k +12 (41 +6j + 12k)
MLy T=31 +3) =5k + (61 +9) +18k)

AT

o -1 -2 zZ—3 X —4 -1 V/

Fofee fop Y@t 2 = Y2 . aum -2 - -2

®) 2 3 4 5 2 1
TTdoeel T@Td & | {13 oht Yfd=ed feiq oft 37 <AIfSTT |

TR o AT A & {(X,y): 0§y£x2, 0<y<x, OSXSS} FT &A% I
ST |
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(b)  Find the intervals in which the function given by
3 4 4 3

f(x) = —x — —=x —3X2+§X+ 11 1s:
10 5 5

(i) strictly increasing.

(i1) strictly decreasing.

2 2 -4 1 -1 0
33. IfA=|-4 2 —4|andB=|2 3 4], find BA and use this to solve
2 -1 5 0O 1 2

the system of equations :
y+ 2z =8,

x—-y=-—1,

2x + 3y + 4z =20

34. (a) Find the shortest distance between the lines /; and /9 given by :

> A oA A A A
l{:r=1+2j -4k +2 (41 +6j + 12k)

=l

A AN A} /\ /.\ A
and/lo: r=31 +3j -5k +pn(61 +9j + 18k)

OR

(b)  Show that the lines -+ = ¥=2 _2=3 jqXx-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):0£y§X2, 0<y<x, OSXSS}.

65/S/3 Page 19 of 23 P.T.O.




36.

37.

65/S/3

=] 2=
XX gE XX
Qus &
TYGUE § 3 YFAU-3TETIH ST J97 8, S8 JdF & 4 3HF & |

TR 0T 37T — 1

e Tlggeh! Ueh ST o &9 1 @ IS8k FUR a1 98 U SHTg st STeamifud & | /T
SATIATHR T T FelTS x HISL qor =SS y Hiel 2 |

SUYF G oh AR W, Fefctiad wet o ST :
(i)  3Ifc Rageh! ST 9FETT 12 m €, T x TAT y o s Gefel J1d hiwid |
(i) () ¥ 9T sk o TANT U, Ragehl & GTHA T shael x & B o ©F H Fsleh

fafta |

(iii) () a8 faamd F1a FHifsTe e Ragsht o 1feen-a-31ferss JehmeT 31
Tk | ((ii) | ITed sTeh ohT 31T ShifSTY)

AT

(i) (@) I ae fear e o Ragshl o1 &t 50 m? ®, df Rageht 3 ity &
x o UG § SsTeh JTd ShiTeTU |

TRTT LT — 2
AT o HiEH §, Tk GIEed] & STEET el 99 3 91 9T 9Teh | ek Hed o
SRS fohaT | et o1 & SATRNUT, UTeh o Teh i H ST AT o7 ST gefd T 6o

x* = y T TR T2 T <hLdT o |

ST T 6 AR T, Fefetiad Jet o v ;

(i) ®@MT £: N>R, fix) = x> SRTARTING ¥ | g6t aRe = 2 2

(i) HHT £:N - N, fix) =x* gRI IRTNG &, dT Siier IS foh et Tohehl & 2

T3 |
(ii) (F) AETE: {1,2,8,4...} — {1,4,9,16..... }ﬁf(x)=x2§r€rtrfmﬁa
2, a1 fag IS foh For Thehl-3T=aTel © |
AT
(iii) (@) HATf: R —> R T fix) = x> R AR &, ) gerise 36 £ ) gheh
AT E A= 7 |
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SECTION E

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

36.

37.

65/S/3

Case Study -1

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.

(i1) Using the expression obtained in (i), write an expression for the
area of the window as a function of x only.

(iii)) (a) Find the dimensions of the rectangle that will allow maximum
light through the window. (use expression obtained in (ii))

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.

Case Study - 2

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

(ii) Let f: N— N is defined by f(x) = x2. Check if the function is
injective or not.

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

OR

(i1i) (b) Letf: R —> R is defined by f(x) = x2. Show that f is neither
injective nor surjective.
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Case Study -3

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 ?

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

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