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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.

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

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

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

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

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

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

(ix)  Use of calculator is not allowed.
SECTION A

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

1. The domain of f(x) = cos_1 (2x) 1is:

A [-1,1] (B) {o, ﬂ
11
© 22 D) {_5, ﬂ
§5/S/2 Page 3 of 23 P.T.O.
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2. Ife [2x 3] {—)81 =0, AXFTHAER

(A) A B) 3

(=N

C) 243 D) +243

3. USRI 31|oqc\6X%iE1q,aﬁX2=I%,aﬁX‘lw%:

A) X (B) X?

€ I (D) O

4. U Prge fSEek 3 (3, 0), (0, k) TAT(— 3, 0) &, FT&ARA 9 T gh5 & | k FIAM T :

A 9 (B) -9
C) 3 (D) 6
5 & cos 75° sin 75° FARE
) sin 15° cos 15° '
A 1 B) I
1 5
(C) 5 (D) >
6.  sin I xHEUE sin” ! (2x% — 1) T SFTFAT 2 ;
a 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

C) 243 D) +243

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

A) X (B) X?

€ I (D) O

4. The area of a triangle with vertices (3, 0), (0, k) and (- 3, 0) is 9 sq units.

The value of k is :
A 9 B) -9
C) 3 (D) 6
[0} . (0}
5. The value of the determinant C?S 757 sIn 7o, :
sin15° cos15°
A 1 (B) zero
1 5
C = D) X2
(C) 5 (D) 5
6. The derivative of sin” (ZX2 — 1) with respect to sin lx is:
2
A - B) 2
X
2
© =X D) 1-x
1 4x>
65/S/2 Page 5 of 23 P.T.O.
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7. AT AR n H T qETF AL S, AT A (Adj A) ST :

(A)  dcHHS ATYR

(B)  dfed 31T

(C) I ATTR

(D) forww wwfee sreyE

8. Thx=yl, y-HAAA@E y = 3 TATy = 4 TR TR &5 1 SHIheT @

@) Lt ®) = e
(C) 74 ot gahts (D) 37 =l gre
9.  U% LPP ¥, e Fehmr syalidi grr o+ gemd & & i fsig (1, 1), (3, 0) qen
(0,3) %13 Z = ax + by, ST a, b > 0 T IATHH FAT & 3R Z T =7H T
(3, 0) AT (1, 1) W=, T a TAT b o si<r T el BT
(A) a=2b
b
(B) a= 5
(C) a=3b
(D) a=b

10. R dif(x) 3 - 5 R = 03 A E:
X X

(A) 6x+ 12

X5
B) x_-L 4o

© L+ L _9

(D) X3+—+2

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 = y2, y-axis and the linesy =3 andy =4
is :

(A) % sq units (B) % sq units

(C) 74 sq units (D) 37 sq units

9. In an LPP, corner points of the feasible region determined by the system
of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where
a, b > 0 is to be minimized, the condition on a and b, so that the minimum
of Z occurs at (3, 0) and (1, 1), will be :

(A) a=2b
b
B = —
B) a 5
(C) a=3b
(D) a=b
d 9 3 .
10. If —Af(x) =3x" — — such that f(1) = 0, then f(x) is :
dX X4
(A)  6x+ %
X
B) x*- i3 +2
X

© x+1_9

(D) X3+—+2

65/S/2 Page 7 of 23 P.T.O.
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12.

13.

14.
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X W
aITvl'ﬁf‘ﬁx+y£1, X, y20 & SHia Z =3x +4y FTATRTA AR

(A) 3 B) 4
C) 7 (D) o
t&m2 \/;
dx JUa 3 ;
j o dx e
(A) sec'x +C (B) 2Jxtanx—x+C
(C) 2 (tanx — Jx)+C (D) 2tanvx —x+ C

Teh TR 3 9 IBTAT TRIT | FH-U-hH S IR ford A o IReRaT @

1

(A)

® 3
(C) %
™ 5

- - -
e |a|=1,|b|=2aTa.b =28, |a+b | HAAL:

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

Page 8 of 23
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12.

13.

14.
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The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,

X, y>0is:

A 3 (B) 4

(N D) 0

%dx is equal to :

(A)  secVx +C (B) 2Jxtanx-x+C
(C)  2(tanvx —x)+C (D) 2tanVx —x+C

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

1S :

(A) %
® 3
© 3
™ 5

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

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

Page 9 of 23 P.T.O.




15.

16.

17.

18.
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XX gE XX
AT Teh TMTed o STTACH o T 2hl &L ITeh! BISAT o6 Tier ot oL & T €, l et
T 3 &AFA @ -

(A 1a g
(B) 23 TR
(C) 3wtz
(D) 4a g

2
s T W = oy X2+ T ATF BA L

dx
A) &Y= B) e ieV=C
C) eX=eV+C D) - Y=(C

3 2
Ifd ‘m’ qAT ‘0’ THATT: HAdehed THIHOT 1 + (%) = d—g ST =TT TUT hIfe %,?ﬁ

dx
(m+n)FIATR :

(A 4
B) 3
C 2
(D) 5

ATRT & TN b WIFLER | axb | = a. b 2| A afew H el wRTE
(A) 30° (B) 60°

(C) 45° (D) 90°

Page 10 of 23
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16.

17.

18.
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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

2
The general solution of the differential equation g_y =2x.eX "Vis:
X

A) &tVo( B) e +eV=C

C) eX=ev+C D) e~ Y=(C

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

3 2
equation 1 + (%) = d—};, then the value of (m + n) is :

dx
A) 4
B) 3
€ 2
D) 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°

Page 11 of 23 P.T.O.
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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. %oHf: R — R W ER AT, 9 f(ix) = x° & &9 ¥ qRiyd R m e |

STHIT (A) : f(x) TF THeh e 2 |
Tb (R) : Ife Tl T G- Sk TIHT o GHTE &, dl f(x) Tohehl HeAT 1T |

20. HYHIT(A): HEIH U B f(x) = [x], x € RH, x = 2 T ITHHI 781 € |
& (R): TETH UTTeh o foRelT ot Ui H1 0 ed et g |

Qs g

54 QU H 37fd -3 (VSA) THR % 5 J2H 8, 178 Jcd% % 2 3% & |

21. ?fm"\/;+\/§—1%5%ﬂ%|?{( j 3yao-rm=rs|maﬁ1%m|

22. (F) cos ' (—%j +2sin” 1 (%) T &I A 14 i |

YT
@) g hiioe
an~ 'k = 1 cos ! (l_xj,x e [0, 1]
2 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. Consider the function f: R —> R, defined as f(x) = x>,
Assertion (A) : f(x) is a one-one function.

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

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

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

integral value.

SECTION B

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

21.  For the curve Jx + \/§ = 1, find the value of j—y at the point (%, %J

X

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

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.




23.

24.

25.

T o &

() Afeig (-1, -1, 2), (2,8, 1) q91(3, 11, 6) HLE €, AT A T A J1d IV |

ST

(@) @ U7 b I TE-IR HET (co-initial vectors) & ST T THIG IqHw T
. e~ a = - .

T M ST § 3 |2 | =10, |[b | = 2T9 a.b = 12 & | W®

T T &THA J1 AT |

13 m Tisfl Toh TIET e o TR bt € | Wit i el o1 o, i o srgfew dama
T 2 m/s T &Y W ST | SR T FEhT aTE [oh8 & H 5 W 8, Stk WGl

e 1 R N H 12 m TR ?

fsig (1, 2, — 3) ¥ EIRT ST Tl 9 L@ T HiAT FHIsHOT J1d AT ST & 8 &HT

Tt X;S _ y+1166 _ x—710 Ff?lTX_315 _ y—§9= z—55 ¥ dagaar

Queg T

59 @S H TH-IHI (SA) TR % 6 Y3 3, 51 e & 3 3% & |

26.

27.

(F) HH IE HINT :
4
I=J- (|x—2|+|x-3|+|x—4|)dx
2

HAAT

(@) I

J‘ dx
x+2)(x2+1)

TFy = — X° + 3x° + 9x — 30 I YU (STe) hT HTrhad I J1 hITT |

65/S/2 Page 14 of 23
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X
(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.

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 ?

Determine the vector equation of a line passing through the point
(1, 2, — 3) and perpendicular to both the given lines
x-8 y+16 x-10 x-15 y-29 z-5

and = = )
3 -16 7 3 -8 -5

SECTION C

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

26.

27.

65/S/2

(a) Evaluate :

4
I=I (|x—2]+|x-3|+|x—4])dx
2

OR
(b)  Find:
J‘ dx
(x+2)(x? +1)
Find the maximum slope of the curve y = — x> + 3x° + 9x — 30.
Page 15 of 23 P.T.O.
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F I GHIRTT x° g_y = x? + Xy +y> I A9 &l JId HISTT |
X

28. (%)
AT

@) :ﬂawmﬁwg—i — 3y cot x = sin 2x @1 fIf3Tee T JTa8 Siferg, feam
%%y:Q%WX=%%|

29. ARA, b aur ¢ AEEERT T AT A.h = 4.0 =0%,Gam6%ﬁaﬂ%rwwg

T XII % R fommfat sl e guear ds &9 8 8 i & fog & 8 2 |

IThT THET 1 B hL I Shl HHTEATT SHATT: % % % FMT% LR
ATEhdH Teh I THEIT & o T shl TTIRIehdT J1d shiTSTd |

30. (%)

AAJT

(@) U ATgFeah =X X T TRIhar sie e feam w2

o

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

I B(X) = 2:94 =, a1 k J1d shiNE 3T P(X < 4) Wt Jra KT |

31. Fmfafaa e DU G99 61 % g0 8 il
wﬁlﬁ%ﬁx+4y£8
2x + 3y < 12
3x+y<9
x>0,y>0
% AMIT Z = 2x + 3y T A haHIHT FHIFTT |
Page 16 of 23

65/S/2




T o &

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
dy — 3y cot x = sin 2x, given that y = 2 when x = T
dx 2
AN A . AN A A
29. 1If a, b and ¢ are unit vectors such that a.b = a.c = 0 and the angle
between l/; and ¢ is g, then prove that a=+2 (l/; x C).
30. (a) Four students of class XII are given a problem to solve

are %, é, % 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 2 5 | 5 | 10| 25| %

independently. Their chances of solving the problem respectively

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

31. Solve the following LPP graphically :

Maximize Z = 2x + 3y

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

65/S/2 Page 17 of 23 P.T.O.
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LCRCR

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

2 -3 5
32. ARA=|3 2 —4|2 dA IR AL & w0 @ R U g F =
1 1 -2
few v e =01 & Fifsr -

2x — 3y + 5z = 11;
3x + 2y —4z = - 5;
X+y—-2z2=-3

33. (@) A TE @ 1) Uty § =Han gl d i ;

A
1

\

li:T=1+2] —4k +1 (41 +6] +12k)
M ly: T=31 +3] —5k + (61 +9] +18k)
roraT
2 z—3 x—4 y—1

. x—1 y z
) W%WT" 4 5 2 1

o o o [aNaN

3
gfcreeel Wl & | sl 1 Siaesed foig +ft 3 iy |

3
\

34. (F) 3Iy=cos x2 + cos? X + cosZ (x2) + cos (x5 g, ar j—y T hIfS |
X

araT
@) 37 AT ! J1at hifoTe = fe=am 7 et

f(x)=ix4—£x3—3x2+%x+ 11
10 5 5
() e
(ii) R gEIER |
35. U & YT O & {(X,y): 0§y£x2, 0<y<x, OSXSS} FT &A% I
FHifr |

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. IfA=|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.

33. (a) Find the shortest distance between the lines /; and /5 given by :

N Y A s A
li:r=1+2j -4k +2(4i +6j +12k)
N A A A A A A
andly: r=31 +3j) -5k +pn (61 +9j +18k)
OR
(b)  Show that the lines *—+ = ¥Y—=2 _2-3 ;4 X4 _y-1_z
2 3 1 5 2 T 1

intersect. Also, find their point of intersection.

34. (a) Ify=cos x% + cos X + cos> (X2) + cos (x%), find 3_}’
X
OR

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

f(x) = ix4— éx3—3xz+ %x+ 111s:
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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37.
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=] 2=
XX gE XX
Qus &
TYGUE § 3 YFAU-3TETIH ST J97 8, S8 JdF & 4 3HF & |

TR 0T 37T — 1

e Rageh! T T1d o &9 1 @ S8k S Ta1g I T SHeTg st STeamifud & | /0
SATIATHR T T FelTS x HISL qor =SS y Hiel 2 |

SUYF T oh AR R, FeAfctiad get o ST :
(i)  Ifc Rageh! ST 9FETT 12 m €, T x TAT y o s Gefel J1d hiwT |
(i) () H 9T STk o T, Ragehl & &AHet T el x & Bl o ©F H Fsleh

fafta |

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

AT

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

TRTT LT — 2
AT o HiEH §, Tk GIE1ed] & AT el 99 J "1 9T 1ok | Ueh 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 FIfST foh Her 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/2

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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