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

(ii) 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, 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, 8 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

g 0]
1. Iflb d 0] isa scalar matrix, then the value ofa+2b+3c+4dis:
100 9
(A) O B) 5
(C) 10 (D) 25
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2 ﬁm%ﬁm—u%[i ;J%,H’NTB{SA%
e | L R |
oy o [2 7]
i =1
) 7[3 J e 5[3 2]
RS |
5. A= ? LA E T
=1 B
o 4 3} ®) -4 -J
0 0 1410
) 0 O:I D) 0 1}
(<2 0 -0
4. SABA =l 0 -3 %,a‘rlA(adj.A)lawmw%:
_5 1 —1_] : ' .
(A) 1001 B) 101
(C©) 10 D) 1000

5. femafs 1 x][4 OJ=0,?ﬁxamm=r%:

-2 0
(A) -4 B) -2
C) 2 D) 4
6. e2x ex%mm% :
(A) e* (B) 2e*
(C) 2e2x (D) 2e3x
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Given that

R )
A‘1=%[ 4 2:|,matrixAis:

2 -1 : 2 -1
A
w 15 ) ® |3 %)
112 -1 112 -1
C) = ook
©) 7[3 2} | ) 49[3 2:|
2 1 9 3 . Z
IfA= i , then the value of | - A+ A - A +...1s:\u
(-1 =1 S8 1
(A) (B)
408 . e
0O O B
=
© oo i
=2 0 0"
IfA=|1 2 3 |,thenthevalueof | A(adj.A) | is:
o -
(A) 1001 (B) 101
(€) 10 #) 1000
: G ;
Given that [1 x] I: Ojl = (), the value of x is :
A —4 B) -2
© 2 ®
Derivative of e2* with respect to e, is :
(A) e* (B) 2e*
©) 2e* (D) 2e3*
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7. k%ﬁmm%m,m—d:f(x)={_—4x %, 120
k , x=0
x=0WHITE?
1
A 0 ~ (B) 1
(C) i D) 4
3 ds %
8. EARICE S
6":/9—352
T |
(A) . (B) =
T T
(©) > (D) 5

9. HTHA FHH x dy + y dx = 0 1 HIH & & -
(A) xy=c B) x+y=c
(C) x2+y2=c? D) logy=logx+c

10. HEHS FHIH (x + 2y2) % =y (v > 0) ST THIHeH 70T & :

@ B) =z
X

©) y o 1
N

11. aﬁ?m?a’r@aﬁm%ﬁs |5’| =71 |f;| =2 @9 a -B’=«/§%,a’t
28 T -b FATHEL

m T
(A) 5 (B) 3

57 11rn
(©) Y (D) Ty
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7. For what value of k, the function given below is continuous atx=07?

f(x)={—'—“[ﬁ;'2’ z#0
k ., =0
| 1
(/91/0 (B) 7
©€) 1 | D) 4
% dx
8. The value of is :
039—x2
n T
(A) s (B) 7
T T
2 b

9. The general solution of the differential equation x dy +¥y dx=01s:

(&) xy=c (B) x+y=c
(C) x2+y?=c? (D) logy=logx+c

10. The integrating factor of the differential equation 2 2y2) 91— =y (y>0)

dx
18 :

@+

©€) v /(2'5-1};

B x

$
e

> o =y :
11. Ifa and b are two vectors such that | a |=1,| b |=2and a -

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

7 N T
ytf = ® 3
om ’ lin
(©) v (D) 8
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12. @fw a =2i -3 +ﬁ,-§ =/i\—3/f _ gk ware =-8i +4§ +4ﬁ-ﬁaﬁgm
ﬁgm&ﬁaﬁﬁaﬁami,%%:

(A) U awaTg By (B) T rfirsm-whror e
(C) T wwfgarg gt (D) T FuH By

13. m?mtmaﬁm%ﬁm%%ql;l:a%,?h
I—a-)x/i\|2+|2x/]>|2+|—a>xl,;|23ﬂm%:
(A) a2 (B) 2aZ2

(C) 3a? D) 0

14. fag (1, -1, 0) 8 Fe I et qUT Y-318 % THIG 1@ 1, Gies T 2

BLS A A A A = A A A

@) == AT - 5 )P =1 ) vk)
- A A A LS A

C) r=i-j+2rk D r =Aj

2 3 2p -1 7
g, TBR:
- & 1
(A) “5 (B) S
C€) 2 D) 3
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12.

13.

14.

S AT o RIS
The vectors a =21 — j +k, b =1

represents the sides of

A A =) A A A
~3j—5kand ¢ =31 +4j +4k

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

}}35 a right-angled triangle

- —
Let a be any vector such that | a | = a. The value of

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

parallel to Y-axis is :

0\@\2,"‘ b'b& ;
A At R ST AT A
(éf r=i-j+Mi-3)) B) r=1-3+A)
= A A A = A
(C) r=1i-j3+Ark D) r =Aj
15. The lines T2E Yo Aoy P perpendicular to
3 1 2p -1 7
g s
each other for p equal to : 40 ok 0
< 1 ¢
= | B = e
2 v
TN\
() 2 D) 3 e T
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16. e T o (LPP) frasst gama &3 g9 71 8, & 38 BoH Z = 4x + y
AFAT A 8
Y

90

(0, 50)

50
B (20, 30)

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

17. 3afe w argfess =X X &1 wilkehdr se4, e 2

X 0 1153718 4

P& 1011k 12k k4701

&l k T G AR |
At ATgfes® T X H1 9H 2 BH I JTTehar &
1 2
(A) = (B) =
4
(C) i D) 1
18. %o f(x) = kx — sin x o adnm 8, afe
@A) k>1 = B) k<1
) k== (D) “k<-1
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16. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is
given below is :

X

90

(0, 50)

50 -

B (20, 30)

X
10 20 30 40 50

A) 50 (B) 110

§Z§ 120 (D) 170

17. The probability distribution of a random variable X 1s :

X 0 i 2 3 4

PX) |01 | k| 2k | k|O1

where k is some unknown constant.

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

1 @
/m/g ® 2

4
(®); 5 M) 1

18. The function f(x) = kx — sin x is strictly increasing for
A k>1 B) k<1
4O k>-1 D) k<-1
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Y — b aTiE T

U §ET 19 TF 20 H U AFHH (A) F 91¢ @ o (R) fear 2 | = A @ wE 3w
(A) R (A) a1 a (R) aF1 @ & | 9% (R) 31fieed (A) 1 ot =amen &
21

(B) oA (A) aum @ (R) a1 9 & | @ (R) 31T (A) 1 I =3 &
T |

(C) ATV Y= (A) 99 8, T @ (R) EA 2 |
(D) frheA (A) 3T & T a (R) TF £ |

19. AR (A) :'{-'-iﬁ‘lR={(x,y):(x+y)@mﬁ@'l%?ﬁﬂx,ye N}Q&’»W@W
CEPERES

aa&(R)‘:mﬁsr@aéwaﬁn%m, 2n T IS T 8 |

20. frwe (A) : Reeft LPP % fore aiteg gema &= % vl fig gofmu & |
7 = x + 2y 1 AIHad I 3= fagaAi W2 |

T (120, 60)

301

Sy
(S0e£0) (120, 0)

> X

(60, 0)
@ (R) : T LPP e gema &7 uiag &1, &1 38ad & S fag W 2 |
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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\
(D) Assertion (A) is false, but Reason (R) 1s true/

19. Assertion (A) : The relation R={(x,y): (x +y)is a prime number and x, y e N}

is 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
I, P.P. are shown below. The maximum value of Z = x + 2y occurs at

infinite points.
¥
eoT T (120, 60)
301
(40, 20)— P (120,00 .«

(60, 0)

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

®)
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g ig -4
Ta @ i 5 3if o Fe e e &, B s % 2 i § |

21. (a) —2—<x<—%1%111tn ( izt )ﬁmmﬁwml

l1—-sinx

Gl

(b) tan™! (1) + cos™! [— %j + sin™! [— 71;) %1 J&F 9T TTd I |

22. (a) 3Ry =cos3 (sec? 2t) B, @ %% 3T ifee |
m

log x
P a
(b) 3y =e*-78, dl fagHife s dx T L

23. € AU FTa iy, Ried v  f(x) = 1% — 443 + 10 TR sEA=E R | -

24. T U7 %1 G 6 cm?/s H A 9¢ W & | 97 H1 JE1 &%l {68 L 8 ¢ T8, 7@
o M A FaE 8 cm B ?

25, FAHR: j dx.

x(x -1)

QUg - T
39 GUE § 6 -3 THR & T &, [0 TI% & 3 7H 6 |

26. Rar2fFy = (sin x)* -xsmx+ax'§,?ﬁ%mﬁml

27. (a) ¥H I HINC: Il+cos

(b) FEHINY : |e* i dx
I {(lﬂc )2 ‘/1+x2}
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21.

22.

23.

24.

25.

26.

21.

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

(a) Express tan™! ( cos_x ] where ?n <x< % in the simplest form.

l-sinx
OR
. 1 : 1 |
ind th ipal value of tan™! (1) + cos™! | -= | +sin”! | -—|. A
(b) Find the principal value of tan™ (1) + cos [ 2) sin ( 2) 7
dy
If 2 9t), find = 19
(a) y = cos? (sec? 2t), fin Tt e
OR | 9
|
(b) Ifx¥ =e*" Y, prove that dy = o8 X = \ Z
dx (1+logx)
Find the interval in which the function f(x) = x* — 4x® + 10 is strictly

decreasing.

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 is 8 cm ?

Find : I dx. j 5 / ]
a(x: —1) X+
SECTION - C
In this section there are 6 short answer type questions of 3 marks each. 7 1
. i
Given that y = (sin x)* - x®2* + a*, find -(-il D a ﬁ
dx T L e
: S g
4
Evaluat
(@) s - J1+c032x+sm2x \
0 5‘7 s
OR (a4 B 1

T
3 ; X \
(b) Find: |e* - dx Y?
I [(1+x2)‘3‘ 31+x2] S
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3x+5

28. FEAHMNT : |———= dx
"‘\/x2+2x+4

29. (a) ATHA GHHWI % =y cot 2x %1 Tafdre &e1 7@ hifvrg, T2 y(%) =21

AYAT

(b) WW(xe% +y)dx=xdyﬂﬁmgamm,ﬁm%%y=l

eEx=12%1

30. e Yl SoTER e 1 AT gRT Ee HI
Yl x+y<6
x> 2
y<3

x,y20
¥ IaTd Z = 2x + 3y T HTHAHIHT DI |

o TRl A TFR A FA E AN A T H A TH N @ @R | AT A
el T T e ST R, S AGE ool U 9 S @ | @ 0 %
STEITE ST T B ! TTRehar Simd i |

JFYET .
(b) @mwmmmﬁmﬁm,ﬁwﬁW%ﬁﬁm%gﬁ
£ | 70 YT ) O TR ISTEAT AT | B: 3T I TEAT hT TIThal 24 1 hIT | T

w2 o1 91 ot FTa hif |

31.. (&)
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98 Find: ‘[——3& dx

\/x2+2x+4

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

given that y(g) = 2.

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

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

30. Solve the following linear programming problem graphically :
Maximise Z = 2x + 3y

subject to the constraints : ( (g }>
xX+ty<6 ; N
o=
xz2
y<3
xy 20

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

(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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gUe - ¥
7 @UE § gR A -IH AR T | TR TRAH 5 FH R |
32. (a) ’&’EF»y=x|xIW&ﬁ@@ﬁﬂlmzmaﬁ,xaﬁwaﬁﬁ!ﬁx=—2w
x = 2 % o9 R &7 %1 A6 TAHEH A A AT |
1T
(b) TR ¥ A & g 9x? + 25y = 225, W@ x = -2 AT & = 2 3N
X-3187 3 o R & 1 H%e F1a 1T |

33. (a) THMA=R-{5)@NB=R-{1}} 1f@)= x“z =707 R we £: A — B

o foram i | gutse e £ o 9 STeBTeE ¢ |
Fgar
(b) e Hifvre B Fn aft areafis gl % e R ¥ qRiva @9
S={(a,b):3ﬁa—b+ﬁ®mé@l%} ﬁ
e, Gt a1 TS € |

918 '
34, AfeA=(3 2 1 2t A-L yra IR | 3ra: P g e 1 gt T HIfT |
138 —1

2x+y—3z=13
3x+2y+z=4
x+2y—z=8

35. (a) %@%=2Y;6=1:lzwga%m@m¥mshﬁg (4, 0, —5) ¥ B

STt 2, % s <t gt Ima i |
YT

. x-1 y-2 z-3 x-1 y-1 z-6 :
b) 3fe @ — = ;= -_7mmaa§,?ﬁk

1 T TTq EIAT | 376: I GHT T * FEGd Th T B Al FHEHT
frfigu, < fiig (3, —4, 7) A EH AT 2 |
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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. j/ Q‘
OR .

(b) Using integration, find the area bounded by the ellipse 942 + 25y2 = 225, %

the lines x = -2, x = 2, and the X-axis.
(a7 7
/ 3
33. (a) Let A=R - {5} and B = R — {1}. Consider the function f: A — B,
defined by f(x) = e . Show that f is one-one and onto.
x o
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 reﬂexivg,
symmetric or transitive.
B R X
34. IfA=|3 2 1 |, find A! and hence solve the following system of equations :
- 2 =1
2x+y—-3z=13
3x+2y+z=4
x+2y—-z=8
7 . . X 2y-6 1-z
35. (a) Find the distance between the line 5 = : = | and another
line parallel to it passing through the point (4, 0, —5).

OR

x—1=y—2=z—3 aid x—1=y—1=z—6
-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).

(b) If . the lines are

65/4/1/21/QSS4R Page 19 of 24 P.T.0.




QUE - §
50 @S H 3 TR ARG T E | T&AH I 4 37H 2 |
36, TH WNR, Feporet T 350 A Feperet H WH F I W R | W H TH G4 & AN
e (p) % T W e et Shegpored! i AT (x) 9§ I B | o 3R farepnt et

AT 1 GaY, YT 7 B p = 450 — -%x‘gmm%

IR o YR R e et o I i :

G)  3rimemaE 3T R(x) = xp(x) T FT % e fpat 3978 (x) 3= 8 7 A IW
1 HeAT9 HIFT |

(i) 3tfreram 31 F RTC G Fepeiet S Ied 1 LR HI fhad1 SHT & 2

37. T T S e v e annied § ged Iadhiet fF e gl @ |
o & 26 g7 O (0, 0, 0) T R & o o feramt bt fRuferal D, A 71 V R 38 5w @
6 39 fafa-afes o 2 +3§ + 4k, Ti +5/j\ + 8k auT—31 +7§ +11k
g1
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37.

————————————————————— —
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 the above information, answer the following questions : :

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

(1) What rebate in price of calculator should the store give to maximise
the revenue ?

,

An instructor at the astronomical centre shows three among the brightest
stars in a particular constellation. Assume that the telescope is located at
O(0, 0, 0) and the three stars have their locations at the points D, A and V

A /.\ A A /> A A /-\ A
having position vectors 2i + 3j + 4k, 7i +5) +8k and -3i +7j + 11k

respectively.
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38.

T % TR T = & I i

@) REmv, RarAdRERgiwe? 1
(i) DA e i o v —afem A Hifv |
(iil) ZVDA %1979 FTd sHIfT | 2
YET
— e
Gii) afew DV #1afy DA W &Y fha1 8 ? 2

ﬁ%a,amﬁaaﬂim%m@@vaﬁ?ﬁqﬁ%ﬁ%mmm%mmﬁmgm
A 3 & T ) R % 2, it 3 3 T ) iR % o TR & R IR

aﬁuﬁm%%lwﬁm@@iﬁmél

TR TS 3 FTHR T 3 et & I e
@) T A HT Y T B G T I T 1R 2 1

(ii) P(Glﬁ)mmﬁﬁ&wﬁa%iﬁwﬁﬁaﬁﬁ%mﬁﬁ%a%:?
T % g # |

(iii) 378 & Hael U % T T Y WAl Fd e | 2
FHYCAT
(iii) 3 3 1S 31 3 T T Y TR ST it | 2
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Based on the above information, answer the following questions :

(1) How far is the star V from star A?

_+
(1) Find a unit vector in the direction of DA .

(i1i) Find the measure of ZVDA.

OR

— —>
(i1i) What is the projection of vector DV on vector DA ?

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

the same post. The probability of Rohit’s selection is %, Jaspreet’s

selection is % and Alia’s selection is % The event of selection is

independent of each other.

s

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

(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) Find the probability that exactly one of them is selected.
OR

(ii1) Find the probability that exactly two of them are selected.

65/4/1/21/QSS4R Page 23 of 24




