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e Please check that this question paper contains 23 printed pages.

Please check that this question paper contains 38 questions.
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e Please write down the serial number of the question in the answer-book
before attempting it.

e 15 minute time has been allotted to read this question paper. The question
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on the answer-book during this period.
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(i) 3T Y97-97 538 Y978 | @1 597 34ard & |

(ii) I8 Je7-77 919 @Vl 4 [a9faa & — @8 &, @, T, T dIT & |

(iii) @UE- 4 397 &7 1 & 18 T Tgldbcqid a9l F97 &7 19 Uq 20 379H97 UF 7

TIIRT1 3F B JITE |

(iv) TUE-T 4 F37 9121 T 25 T 3ad Tg-3T0T (VSA) TR & 2 3H & F7 & /

(v) @UB-TH Y97 GEIT26 T 31 7% TG-IFIT (SA) FBR & 3 bl & F7 & |

(vi) TUS-F H F37 G&IT32 T 35 @ c1e-FTiT (LA) IR & 5 37h1 & Jo7 8 /

(vii) @UE-F H 97 G&I1 36 T 38 T JHT 7¢797 FTENRT 4 3] & JH & |

(viii) F97-97 H GHT 1959 787 o397 737 & | FeIfd, @Us-@ & 2 91 5, @Us-T & 3 J]
4 Gug-g & 3 JoH 4 7 GUE-F & 2 J91 § IR [9ec T JIae o7 77 8 |

(ix) Fopeict HT 37T TAT 3 |

Qug — h
34 @Ug U 20 Fgfashedl T3 & | Tcdeh U9 1 1 376 & | 20 x 1 =20
.y X Yol ZgpEmd YV 274 % frw um % e WER wead
2 3 1 2D —1 7
3, JE 8
1 1
A —— B =
@) -5 ®)
C) 2 (D) 3
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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.

(11) Question Paper is divided into five Sections — Section A, B, C, D and E.

(111) 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.

(tv) 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.

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

carrying 4 marks each.

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

Section D and 2 questions in Section E.

(ix) Use of calculators is not allowed.

SECTION - A

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

l=® ¥y—=1 = 2x—-3 'y z-4

1. The lhines and = are perpendicular to
2 3 1 2p —1 i
each other for p equal to :
1 1

A —— B —

(A) > (B) >

€) 2 D) 3
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2. Igs T Tue (LPP) fSHeht GETa & S 71 8, o 3698 Bod Z = 4x + y I

AfYHag g 2 -
i

90

(0, 50)
00 P

-

30, 0)
>X
10 20 30 40 50
(A) 50 (B) 110
(C) 120 (D) 170

3. Jf U Agfeseh o X o JTRehdl sied, = & :

X 0 1 2 3 4

PX) | 01 | k| 2k | k| 0.1

ST&l k Teh 3TTd 3= 2 |
dl ATg ek o X 1 HH 2 BH <l ITRIehdl &

1 2
A — B) —
Al = B
1
©) — D) 1
O
2 -1 5
4. FCA=[ag] =[1 3 2|BTUc; T a; B UEGUE B, dl a,; - ¢;; + 859 €y
5 0 4
T 854 Cyq DI 2 :
(A) —57 (B) 0
) 9 (D) 57
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2. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is
given below 1s :

(A) 50
(C) 120

3. The probability distribution of a random variable X is :

Y
90
(0, 50)
50 ?
/// B (20, 30)
/ / (30, 0)
C l > X
O 10 20 30 40 50
(B) 110
(D) 170

X

0

1

2

3

4

P(X)

0.1

k

2k

k

0.1

where k 1s some unknown constant.

The probability that the random variable X takes the value 2 1s :

1
(A) -
4
(€) =
4. It A = [a;]

1]

9 —1 5
1 3 2
5 0 4

and o

(B)

D) 1

)

value of Bgq " Ciq F 895 Cyo T 89q°Cig 181

A) =57
) 9
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5. I A= ;) i 2dAMMAZ KA -5[=0%, AKHIAE :
(A) 3 - B) 5
(C) 7 D) 9

xet 7 —~ 2y
(A) oy (B) -
(C) 2y (D) A

X 2y

(x2 -2, Fcx<4
cx+20, FEx>4

7. 3T ¢ 1 98 HH, 5@ T f(x) =+ SR UG o £, 94

I o T3 o fu gdd &, 3 :
(A) -2 B) -1
(C) O (D) 2

1
8. j x| dx HTAAER :

-1

A) 2 (B) -1
C) 1 (D) 2
9.  3{dchel THIHI log (?) = 3x + 4y; y(0) = 0% TaR¥® g1 § Iufeyd W= 37U hl
X
& 8
(A) 2 B) 1
(C) O (D) 3

a c¢c 0
10. IE|b d 0] Th W AT (scalar matrix) &, da +2b + 3¢ + 4d A B
O 0 5

(A) O B) 5
(C) 10 (D) 25
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5. IfA= . and A% — kA — 51 = O, then the value of k is :
(A) 3 B) 5
C) 7 D) 9
6. Ife*Y =c, then ﬂ 1S :
dx
xex Y — 2y
(A) (B)
2y X
2y X
(C) — D) —
X 2y

7. The value of constant ¢ that makes the function f defined by
x2—c2, ifx<4

ex+20, ifx>4

continuous for all real numbers is :

(A) -2 (B) -1

(C) O (D) 2

f(x) ="

1
8. The value of I | x| dx1s:
|

(A) 2 (B) -1
C) 1 (D) 2

9. The number of arbitrary constants in the particular solution of the
differential equation

log [gj = 3x + 4y; y(0) = 0 1s/are
dx
(A) 2 B) 1
(C) O (D) 3
a ¢ 0O
10. If |[b d O] 1s a scalar matrix, then the value of a + 2b + 3¢ + 4d 1s :
0 0 &5
A O B) 5
(C) 10 D) 25
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11. A A= . g, AMI-A+A2_A3+ .. %:
'—_1 1 _ 3 1
(A) 4 3 (B) 4 1
0 0 1 0
(C) 0 0 (D) 01
12. W%%A—lzé 23 ;%,ﬁlwA%:
2 -1 _ _ 2 —1]
(A) 7_3 > (B) 3 2
12 -1 1 [2 -1
) 713 2 e 493 2

13. 3Tdehal GHIHUT (x + 2y2) dy =y (y > 0) 1 GHTHH 0T 3 :

d
1
A) — (B) «x
X
1
C) vy D) —
y
14. %@T?:i+§—1§+7x(3?—3})3bvie|oma%ﬂ%:
(A) 51 + ] +6Kk B) i +37 +5k
C) 2i —2j D) 93 —3]

VAN A — N

A AN AN AN AN A\
15, Wfesa =21 —j +k, b =1 -3] —bkadqc =—3i +4] + 4k foa fiy
1 Y1371 I AENd HLd &, T8 8 -

(A) T gqaTg BHYS
(C) U Twfgag Brgst

(B) T 31&eh—<hIvl BIYS
(D) U GHhIvl Y

16. THTa ThAm AR mH T |a | =ad, @

|Z X ; |2+ \E} x?|2+ \5.} xiiﬁ HTHE S :
(A) a? (B) 2a%
(C) 3a? (D) O
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11.

12.

13.

14.

1o.

16.

65/4/2/21/QSS4R

TPA = o _then the value of  — A + A2 — A3+ ... is:

[l —1 '3 1
A B
()_4 3 ()__4_1_

0 0 1 0!
C D
(C) 0 0 (D) 01

2 1
Given that A=l = - ~matrix A 1s:
7|—3 2

% 1 2 —1]
A 7 B
(A) 5 2 (B) 3 2

1(2 -1 1 [2 -1
C) = 15
©) T3 2 ®) 4913 2
The integrating factor of the differential equation (x + 2y?) jy =y (y > 0)

X

1S :

1
(A) — (B) «x

X

1
©) vy D) =
Y

A A A A AN

_>.
A vector perpendiculartotheline r =1 + j —k +A(31 — ) 1s:

A

(A) 5i + ] +6k B) i +3j +5k

©) 2i -2 D) 9i —33

— A A A > A A A N A A A
The vectors a =21 — ) +k, b =1-3)] —-5kand ¢ =-31 +4) +4k
represents the sides of
(A) an equilateral triangle (B) an obtuse-angled triangle
(C) an 1sosceles triangle (D) aright-angled triangle

-5 -
Let a be any vector such that | a | = a. The value of
N\ — FAY — FAY 2

—> A B Y 9 .
la x1|"+|lax)j| +|axk]| 1s:
(A) a?
(C) 3a“ (D) O
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17. e aqmb @A € |a| =1, |b| =2d a b =43 & «
%
2a A —b b oI BT HI 2 :

TU TU
DT 11m
18. WM f(x) = kx — sin x A 989H 7, IS
A) k>1 B) k<1
©) k>-1 D) k<-1

ANTHYA — Teh AT I

T3 GEIT 19 T 20 H Tsh 379HYA (A) o 91¢ Ush deh (R) fear & | 9 5 9 98 3

gL ;

(A) 3T (A) U1 Tob (R) GHT T & | dh (R) AR (A) i IU ST HLdT
2|

(B) 311 (A) AT @b (R) GF1 T & | b (R) AMHA (A) il 0 A& T8
ch{dT |

(C) 3TTheH (A) T &, T deh (R) T E |

(D) 3THYH (A) A g ST€ih deh (R) TI B |

19. 3IfwpE (A) : fREft LPP & fore ufteg geima &= & shiofi fog guifr e d |

7. = x + 2y %1 JAUhHaH A 3= {eg3T T 7 |
¥

T (120, 60)

60 ]

301

(40, 20—

@ (R) : T LPP ek G&7Td &1 qiEg &1, S 3TaH & iV fog T a2 |
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17. If a and b aretwovectorssuchthat| a |=1,| b |=2and a ‘b =\/§,

- >
then the angle between 2a and —b 1s:

TU TU
DT 11m
(C) ry (D) -

18. The function f(x) = kx — sin x 1s strictly increasing for
(A) k>1 B) k<1
(C) k>-1 (D) k<-1

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) 1s the
correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) 1s not the
correct explanation of the Assertion (A).

(C) Assertion (A) 1s true, but Reason (R) 1s false.
(D) Assertion (A) 1s false, but Reason (R) 1s true.

19. 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.

T (120, 60)

40, 20)—
b, B (120, 0)

Reason (R) : The optimal solution of a LPP having bounded feasible
region must occur at corner points.
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20. JARERYT (A) : H99 R = {(x, y) : (x + y) Th AW H&AT 8 AU x, y € N} Th &qcd
qEY 8 3 |
@ (R) : i UTehd T3 n & o7, 2n Tk I=T &1 2 |

s - 9

6 @UE T 5 31fd oY I ATt T34 2, 5110 Tceh o 2 31 & |

21. T ©F o1 AR 6 cm?/s i G H §¢ W1 & | T4 1 I8 &A% h8 L H 9 &l 7, I
gqeh IR h1 915 8 cm & ?

22. (a) _—n<x<3%%uan—1[ ek Jch‘TH{vldH &9 J e hifoIT |

2 2 l1—sinx
YAl
= | 1 1 - 1 1
(b) tan ' (1) + cos [—2] + sin [ \E) <l HE&T | AT hITSTT |

23. TIMSU foh f(x) = sinx x;|0,=
2+ cosx Z

H x 1 Ueh JUH Hed 2 |

24. (a) FiCy=cos? (sec? 2t) g, dl -i—if FTd ShHITST |

AT

= ev-v 3, A Rrg i fs Yo __18%
(b) A x¥ = XV R, A g Hifsu 75 T —

1
2
25. HE ATd shilU Icosx-log [1+x] dx
5 1—x
2
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20. Assertion (A) : The relation R ={(x, y) : (x + y) 1s a prime number and x, y € N}

1s not a reflexive relation.

Reason (R) : The number ‘2n’ 1s composite for all natural numbers n.

SECTION - B

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

21. The volume 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 1s 8 cm ?

22. (a) Express tan! [1 Ll }, where —= < x < — in the simplest form.

— 81N X 9 2

OR

(b) Find the principal value of tan™! (1) + cos™! (— ;j + sin~! ( \/15] .

23. Show that f(x) = 48inx x 1s an increasing function of x in | O, =1t
2+ cosx L &
_ 3 2 - dy
24. (a) Ify=cos” (sec”2t), find "
OR
dy  logx

(b) Ifx¥=e*"7Y, prove that 5
dx (1+log x)

1
2
1
25. HKvaluate : Icosx -log[ +x] dx
® 1—x
2
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U - 71

S0 @UE T 6 7T -3 YhR b Y &, ToFH Jcieh o 3 37 & |

26. ﬁ?ﬂ%%ﬂ+yx= b%,aﬁaﬁmbﬂﬂlrl-lcb W%, ? 3Td shiTaTT |
X

27. (a) 3Idhel GHH dy =y cot 2x 1 Taf3® &1 5119 hifote, feam 8 fh y[gj =9 |

e
AT

y

(b) 3T9ehdT FHERUT (x e* +y) dx = x dy o1 IfTE 84 31a Shifee, fem g feh y =1
aSgx=1% |

28. 4 eF?ﬁ?rlq:j §f+33) dx
x“(x +

29. (a) 52 YTl hl TSI YhR U el TS AT bl TEI H H Ueh AT WI ST & | I9 U1 H 9
qTg=SAT Toh U1 THepTed1 STTdT 2, 1 S169Ig el 91 91l Sl g | @l ¢ I <
SCITE AT 9T B oh! JTRIehd] FTd ShifoTU |

U]

(b) Ueh JANAA UTH U HHEEHT FTH <hl UTHIehdl, foSH ST o 3 hl TTiehdl & gHI
2 | 39 98 I 2 IR IDTAT =T | B A h] T&IAT BT UTRIShd] S T shifeld | 39
2 1 1LY H1 1A hiToIT |

30. T &= TIUHE 991 1 U 20 8 hIfSU
U4l x + 2y < 200

% +3rZ 150
y <75
&, 20
o A Z = x + 3y I JThAHIHIIT ShITT |
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SECTION - C

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

. . . d
26. Given that x¥ + y* = aP, where a and b are positive constants, find d—y
X

27. (a) Find the particular solution of the differential equation % =y cot 2x,
: s
given that y(zj = 2.

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

y

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

28. Find:j REED e

x%(x + 3)

29. (a) A card from a well shuffled deck of 52 playing cards 1s lost. From the
remaining cards of the pack, a card 1s drawn at random and 1s found
to be a King. Find the probability of the lost card being a King.

OR

(b) A biased die 1s twice as likely to show an even number as an odd
number. If such a die 1s thrown twice, find the probability
distribution of the number of sixes. Also, find the mean of the
distribution.

30. Solve the following L.P.P. graphically :
Maximise Z = x + 3y
subject to the constraints :
x+ 2y <200
x+y<150
y <75

x,y =0
65/4/2/21/QSS4R Page 15 of 24 P.T.O.
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n

4
x dx
: HI 1. :
al. (a) T HITT l+cos2x+sm 2x

0

AT

(b) T HIT ; [ et 4 dx

Wig — Y
S @UE H AR AId-I ATA Y9 2 | Tdh Y916 5 3Th & |

32. (a) WA:R—{5}WB:R_{1}%|f(x)—x‘g =17 TR Beid £: A —> B

x_
o femm shifstu | euiige ok £ ushehl 9 3TT<sies 2 |
AT
(b) ST HITIY Tob T Tt ITfersh T&ATAT o A= R T URTia dey

S={(a,b):S&la—b + /2 TH UGB
ey, TR AT ohTHH 2 |

33. (a) %@E—Zy_(i—l_zﬁwsﬂé%wﬂm% 3= @l S f6g (4, 0, —5) H Bl

2 4 —1
STl 8, o &< <hl gl Td ShITT |
CUE
e x—1 y—-2 z-3 x—1 y—-1 z-6 : :
e e dAT — = [SEESSE] Sy ?ﬁk
(b) ﬂﬁm 3 ok 5 3k 1 7 M %3

T JF ATd shifaW | 37d: 3G CHI WEI3TT o6 Adadd Ush T 1 Gl THihT
forfigy, S feg (3,4, 7) 9 BRI 2 |

1 2 -3)(0 1 2"
34. SMHEI 6 PHGBA |3 2 —2|(| -7 7 —7 |1 YA Hd §C A FHHT HebT
2 -1 1 ){-7 5 -4,

\

1 BA hIToTU :
x+2y—3z2=06
3x+2y—2z=3
2x —y+z=2
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x dx

1
B W Sl -{[1 + CO0S 2x + s1n 2x

OR
(b) Find: [ L
1+x2)? V1+x?

SECTION - D
In the section there are 4 long answer type questions of 5 marks each.

32. (a) Let A =R - {5} and B =R — {1}. Consider the function f : A —» B,

defined by f(x) = il 2 . Show that f 1s one-one and onto.
x —

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

S = {(a, b) : where a—b + J2 is an irrational number} 1s reflexive,
symmetric or transitive.

x 2y—6 1-z

33. (a) Find the distance between the line —= and another

2 4 —1
line parallel to it passing through the point (4, 0, —5).
OR
(b) If the Ilines x—lzy—Zzz—S and x—lzy—lzz—ﬁ are
-3 2k 2 3k 1 — 7

perpendicular to each other, find the value of k and hence write the
vector equation of a line perpendicular to these two lines and passing
through the point (3, —4, 7).

1 2 =30 1 2)
34. Use the product of matrices |3 2 —-2||-7 7 —-7| to solve the
2 -1 107 8 —4

following system of equations :
x+2y—3z2=6
3x+2y—2z=3
2x —y+z=2

65/4/2/21/QSS4R Page 17 of 24 P.T.0.
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35. (a) 9 y = x|x| BT ACE WU | 3Ad: 39 b, X-31 AT HIfedT x = —2 AT
x = 2 % SI9 e &7 T &THA GHHAT § FTd shifoU |

AT

(b) HHhSH % AN | SEgd 9x2 + 25y2 = 225, WISl x = -2 T x = 2 3K
X-3787 & st foR &3 1 8%l T4 Il |

TE-T
39 @US H 3 Th{U[ YT Y99 8 | Tckeh Y9 & 4 37 & |

36. Teh WY shg H Teh TiSTeTeh Tsh a9y diHed ° 998 I8kt i f&adrd <l e9ridar 2 |
oM o b guelF O (0, 0, 0) T erd & e diF & <hl ferfaai D, A 991 V U sH i &

A AN A A A\

\ A . . . A A A
b 37eh Tafd-Gfcw shel: 21 +3j +4k, 71 +5j +8k aum—-3i1 +7j +11k

g

3UTed b TR 91 7 o I Sifoiu

(i) THarV, i A 9 ferdt gt ot g ? 1
H .
(ii) DA <l fesn ¥ v e -gfes ma hifsw | 1
(iii) ZVDA T H¥ FTd shifIT | 2
AT
— > — >
(i) "fewr DV swrafewr DA wyeg fraar g 2 2
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35. (a) Sketch the graph of y =x|x| and hence find the area bounded by this
curve, X-axis and the ordinates x = -2 and x = 2, using integration.

OR
(b) Using integration, find the area bounded by the ellipse 9x* + 25y% = 225,

the ines x = -2, x = 2, and the X-axis.

SECTION - E

In this section, there are 3 case study based questions of 4 marks each.

36. An instructor at the astronomical centre shows three among the brightest

stars in a particular constellation. Assume that the telescope 1s located at
O(0, 0, 0) and the three stars have their locations at the points D, A and V

AN AN N\ A A A A\

A AN
having position vectors 21 +3j +4k, 71 +5j +8k and -31 + 73 + 11k

respectively.

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 . 1
(111) Find the measure of ZVDA. 2
OR
—> —>
(111) What 1s the projection of vector DV on vector DA ? 2
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37. Ulgd, SEd TR AT Tk &1 Ug shi v iferaa o foTu dnearehr o fotu 3ufedra g |

it Y = ]. .3 B b ]. N Y !
Tted o T S ohl Tkl - &, STESTd o T STH <l JTrehd 5 FTICTAT b T ST

61 REAT & & | o e T CELH EH 2 |

4
e ST o AT T 3 i & I e
(1) STH § 5T Y DT Ueh o T S ohl YTkl 1 & ? 1

(ii) P(G| H) F1a e ST&l G, St o 9 ST @l g9Iidl & a1 H Ufed & 7 T4

ST 1 ST 2 | 1
(iii) 3ITH ¥ hacl Teh b T STH shl UTRIHAT HTd <hITIT | 2
341
(iii) 379 ¥ I3 G o g AT hi JTRIehal 1A ShiToTT | 2
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37. 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

: | . : 1 . :
selection 1s — and Alia’s selection 1s — . The event of selection 1s

3 4

independent of each other.

Based on the above information, answer the following questions :

(1) What 1s the probability that at least one of them 1s selected ? 1

(ii) Find P(G | H) where G is the event of Jaspreet’s selection and H

denotes the event that Rohit 1s not selected. 1
(111) Find the probability that exactly one of them 1s selected. 2
OR
(111) Find the probability that exactly two of them are selected. 2
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38. Teh WN, hegpeted T 350 Hfd shegpeted o W& & o TG 8 | HTohe o Ueh Hd o AN

el (p) o T2 T foiehd dTet shoshetcll <hl TEAT (x) 9@ I & | God 3R foreh aref]

G o1 T4, AT A1 BeH p = 450 — %x@{muaﬁ%

3UTd b SR 9T 35T I947 o6 I I

(i)  3Afererdd 3T R(x) = xp(x) ITd & o ToTC fehal 3h18 (x) s=H &M ? 3794 3T

T GITI HIfT |

(ii) 3TThan 3T & oIt T hepeted o o ol TR ol fohaT ST & 2
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38. 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 1s given

by the demand function p = 450 — lx

2

Based on the 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 1n price of calculator should the store give to maximise

the revenue ?
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