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(zeneral 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 s divided into FIVE Sections — Section A, B, C, D and E.

(111) In Section A — Questions Number 1 to 18 are Multiple Choice Questions
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(tv) In Section B — Questions Number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D — Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying § marks each.

(vit) In Section E — Questions Number 36 to 38 are case study based questions,

carrying 4 marks each.

(viir) There 1s 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 calculators is NOT allowed.
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34 @UE 1 20 Fgfaehedl T3 8 | Tdsh I% 1 HH HI 2 |

1. p Ul g shaw: feigani P den Q = fefd |iqw @ | foig R W@r@ve PQ =1 3 : 13 UM
4 WIS et & e foig S Tar@vs PR w1 aed foig 2 | S 1 feafa dfewr @ -

—> 3—} —> 3—-}
5p + 3q 5p + 3q
e -1 1.
2. IAEA=|L 2 0| JHAMIEH 6 ATALHFIAH T :
1 -2 3
(A) O (B) 10
(C) R-{10} (D) R—-{-10}
3. %:%—%E{WY-&&T?#[HAIM%W@IWWW%:
DT 37
(A) ) (B) )
OTT T
(C) 3 (D) 7

4. fog (1, -3, 2) ¥ SRR AW Tl FAT T T = (2 + A)1 + 4] + (2A — 1)k  THIH Th
T h1 I THHT 3

x—1 +3 z—2 x+1 -3 Z+2
(A) :y — (B) :y —

2 0 -1 1 1 2
x+1 -3 Z42 x—1 +3 z-2
(C) Al (D) =g T
2 0 -1 1 1 2
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SECTION - A

There are 20 multiple choice questions of 1 mark each i1n this section.

1. The position vectors of points P and Q are p and ¢ respectively. The point
R divides line segment PQ 1n the ratio 3 : 1 and S 1s the mid-point of line
segment PR. The position vector of S 1s :

> 8—> > 3—}
(A) P ; q (B) P . q
5p + 3q 5p + 3q
(2 -1 1
2. Forthe matrixA=|A 2 0/[to be invertible, the value of A 1s :
1 =2 3
(A) O (B) 10
(C) R—-1{10; (D) R—-1{-10}
3. The angle which the line T = yl = (Z) makes with the positive direction of
Y-axis 1s:
DT 3T
A) — B —
(A) : (B) 1
DT m
C) — D) —
(C) 1 (D) 2

4. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=(2+Mi+A] + @\ —Dkis

x—1 y+3 z-2 x+1 y-3 z+2

A B
(&) 2 0 -1 (B) 1 1 2
241 -3 z4+2 x—1 +3 z-2
(C) o Al (D) i TR
2 0 —1 1 1 2
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5. FC A= ;‘: ?aﬁnB: 41 g 2 MAZ=BHfuxsmTaH =
A) -2 (B) 2
C) 231-2 (D) 4

6. Ushdshy= Tx — x3 Jed & a2l X. 2$%I§Hﬁﬁ*ﬁﬂ'@fa€@% EEEIERE X HC
He,Tax=5%, &

(A) — 60 ShTS/H. (B) 60 ShTg/H.

(C) — 70 SH1e/4. (D) — 140 SHTe/4.

7. OEITH o) = [* Smlx 8, &l p Ueh A= 28 | p 1 98 AH ek e £'(0) =17, B :
(A) R B) 1
(C) O D) -1

8. Jfe A 3R B T H2AN 39 YK & foh P(A/B) = P(B/A) # 0, d9 :
(A) AcB WqA=B (B) A=B

C) AnB=4¢ (D) P@A)=PB)

9. fx)=x2—4x+ 5 G INHINA B £ : R > R
(A) Theh! &, T JTSBICH &l 2 | (B) AT=SCSH 8, T Usheh! &l # |
(C) Ueheh! 9T T=BTeeh SHI @ | (D) 9l Ueheh! 3T 7 & 3731 & |

10. 3¢ A, hife 3 1T o1 T8 & 7T |adj-A| =8 2, a1 |AT| 1 am 7 -

A) 2 (B) —+/2
(C) 8 D) 242
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5. It A= T (1) and B = 41 (1) . then value of x for which AZ=B is :
A) -2 (B) 2
(C) 2or-—-2 (D) 4

6. Given a curve y = 7x — x° and x increases at the rate of 2 units per second.
The rate at which the slope of the curve 1s changing, when x =5 1s :

(A) —60 units/sec (B) 60 units/sec

(C) =70 units/sec (D) —140 units/sec
x* sinx : :

7. Let f(x) = | where p 1s a constant. The value of p for which

p —

f'(0) =1 1s:

(A) R (B) 1

C) 0 D) -1

8. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=B (B) A=B

C) AnB=¢ (D) P@A)=P@B)

9. A function f: R —> R defined as f(x) = x> —4x + 5 is :
(A) 1njective but not surjective. (B) surjective but not injective.

(C) both injective and surjective. (D) neither injective nor surjective.

10. If A 1s a square matrix of order 3 such that the value of ‘adj-A| = 8, then
the value of |AT| is :

A) 2 B) -2

(C) 8 (D) 242
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3 2 5
11. Elﬁfxz dx=ka2 dx+jx2 dxa, Ak HTHAHA B :
-2 0 2

A) 2 (B) 1

1
(€) 0 (D) -

e
12. flogxdxohll-llrl%:
1

A) O B) 1
(C) e (D) eloge

13. Thy=qx, Y-AFAA Wy =0, y = 3 9 [e] & T &T%Hc & :

(A) 243 (B) 27
C) 9 (D) 3

14. =1 319 gieRtor I HIfe

3 5 (34 )
dy x(d—yj =4]og d_y
dx? dox \dx'i/
(A) feiyd T8 2 | (B) 32|
(C) 4% (D) 5%
(7 -8B —H| 1 3 3
15. AR (-1 1 O |FIIHANFE |1 A 3|8 AALBIAAES :
-1 0 1 13 4
A) 4 B) 1
©) 3 D) 4
16. 'ﬂﬁA=[aij]@2><23ﬂcﬂ\6 %,%I'Hﬁaij=maximum (1, J) — minimum @, j) gl
e &, d 3T A2 R
0 0 g I
A B
(A) 0 0 (B) 10
1 0 1 1
D
(C) 01 (D) I
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3 2 3
IfJ‘x2 dx = ijz dx + sz dx, then the value of k 1s:
—2 0 2

, then value of A

11.
(A) 2 B) 1
1
(C) O D) -
2
12. The value off log x dx 1s :
1
(A) O B) 1
(C) e (D) eloge
13. The area bounded by the curve y = Jx , Y-axis and between the lines y =0
andy =31s:
(A) 243 (B) 27
€) 9 D) 3
14. The order of the following differential equation
3 5 VIR
d}; x(d—y) :410gd—); 1S :
do do L dx”
(A) not defined (B) 3
(C) 4 (D) 5
7 -3 -3
15. If inverse of matrix [—-1 1 O |1s the matrix |1
-1 0 1
1S :
A) 4 B) 1
C) 3 D) 4
16. Find the matrix A2, where A = [aij] 1s a 2 x 2 matrix whose elements are
given by a;; = maximum (1, j) — minimum (1, j) :
0 0 0 1
A B
(A) 0 0 (B) 10
1 & 11
C D
(C) 01 (D) 11
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17. eSIN*X T cos xoh 19 3TIeholsl % :

(A) sin x esinx (B) cos x eSin“*
(C) -2 cos x e®in (D) -2 sin? x cos x €SN
18. e () = > += e e o fa am ws, T
X
(A) 2 B) 1
(€) 0 (D) —2

ANTHYT — qeh TR T

e : a9 19 91 20 Y H Uk 7R (A) & oI Uk deh (R) fean mam g | f=
faehedl ¥ 9 T8 ST T :

(A) IAMMHYA (A) aU1 deb (R) THI T & | dob (R) AR (A) shl ST hidl & |
(B) 3TT9hTH (A) 991 7 (R) THI T & | deh (R) 3THHYH (A) ohl ST T&1 T |
(C) 3MHYH (A) T 8, T db (R) 310 2 |
(D) 3fTeheE (A) 319 B, S&fsh deh (R) TF # |

19. AR (A) : y=cos ' (x)HT 9@ [-1, 1] & |

b (R) .y = cosL(x) T G&T IRGT ! THE [0, |- ;El 2 |

20. ANERYT (A) : dfew
=61 + 2) — 8k

=101 — 2j — 6k @

! Tl &

¢ =47 —4j + 2k
Teh GO 3T ST Y1171 =1 Fefud id 8 |

@ (R) ;T YR Eidy S99 9 $E @ W 7@ 8, T BYS §91d 7, Al
3ehT UTOTTH S|SBl YT Teheal gl HC <1 A dTe’ |ies
gHT= 8 |

65/5/3/22/Q5QPS Page 10 of 24

L ]
gcollegedumaa
India’s largest Student Review Platform

S—



; i i 5 5 :
17. Derivative of e with respect to cos x 1s :

(A) sin x eSin’x (B) cos x eSinx
(C) —2cosx eSIn“x (D) —2 sin? x cos x eSIn“x
18. The function f(x) = ; | 2 has a local minima at x equal to :
X
(A) 2 B) 1
(C) O D) -2

Assertion — Reason Based Questions

Direction : In questions numbers 19 and 20, two statements are given
one labelled Assertion (A) and the other labelled Reason (R). Select the

correct answer from the following options :

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the
correct explanation of the 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) : Domain of y = cos™(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™1(x) is

[0, 7] {’” s

2,

20. Assertion (A) : The vectors
=61 + 2j — 8k

101 — 2j — 6k

[l

—>
a
—>
b
—>
C

43 — 4j + 2k
represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant i1s zero vector
or sum of any two vectors 1s equal to the third.

65/5/3/22/Q5QPS Page 11 of 24 P.T.O.

L ]
gcollegedumaa
India’s largest Student Review Platform

S—




ls -9

H @IS N 5 3fd TH-3ITMT T & | T T3 b 2 376 2 |

_x | \/3—3:1::2
2 2

21. Wﬁﬁﬂ - cos lx + cos™!

;lixil
2

22. (a) TdhiT : fcos?’ x elogsinx dy

COC]

1

23. T o 1 IHII &% 72 cm?/sec. i L H ¢ @l 2 | I % ¥ o §g- i gL FTd

HIT, ST g R HI IS 3 cm 7 |

24. fog (2, 3, —5) ¥ Bl TH ATell TUT HGuIh &1 H FHH IV SHH dATell [T T FiGw

C
=1, x20 .
25. (a) GATUd hifoe b f(x)_<x51n(x) *7Y ar fera wem f x=09 gdd
0O , x=0
RGN
AYaT

(b) f(x) = |x — 5| g IR BT £l x = 5 T IFHAIAT shi ST HITT |
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SECTION - B

This section has 5 Very Short Answer questions of 2 marks each.

1 _x | \/S—sz
g 9

21. Simplify : cos lx + cos™ : %iﬁ x=<1

22. (a) Find: fcos3 x elogsinx gy

OR

) Find : f

23. The surface area of a cube increases at the rate of 72 ecm?/sec. Find the

rate of change of 1its volume, when the edge of the cube measures 3 cm.

24. Find the vector equation of the line passing through the point (2, 3, —5)

and making equal angles with the co-ordinate axes.

25. (a) Verity whether the function f defined by

xsin[lj cx#0
X

0 =

f(x) =+

1s continuous at x = 0 or not.

OR

(b) Check for differentiability of the function f defined by f(x) = ‘x - 5‘, at

the point x = 5.

65/5/3/22/Q5QPS Page 13 of 24 P.T.O.
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g ug -

34 @US H 6 TTY-ITHIF Yo & | Tcish U9 3 37hI h1 3 |

COSX
e

7L
26. (a) WM aldﬁﬁmzj dx
e
0

COSX —COS X
1

AT

2x +1
b) ITd <hiSU : dax
(b) f(x+1)2 (x—1)

2
27. Ifdy = (tan~lx)2 2, dl a3IsT foh (x2 + 1)2d—y+ 2x(x? + 1) ay _ 2.
dox? dx

28. (a) ITaehel THIHT j‘y 2xy = 3x2 e : y(0) = 5, ST RIS g1 31 Shifo |
4, 8

CLC]

(b) T 3TeeheT THIHT 1 BA HITT

x* dy +y(x+y)dx =0

29. (a) dfe (cos x)Y = (cos y)x%', Gl j—y FTd hiToru |
X

AT

©) A V1-2% +41-y2 =a@x—y) %,ﬁfﬁ@aﬁﬁqﬁjy - =
X

\l—xz
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SECTION - C

There are 6 short answer questions in this section. Each 1s of 3 marks.

Tt

COS X
e

26. (a) Evaluate :I dax
e

COSX —COS X
T+ e

0

OR

. 2x +1
b) Find : doxc
(b) Fim f(x+1)2 (x —1)

27. Ify = (tan"'x)?, show that (x% + 1)2;1 d ot 2x(xc® + 1)
x dux

28. (a) Find the particular solution of the differential equation

dy

. 2xy = 3x2 e vy (0) =

OR

(b) Solve the following differential equation :

x? dy + y(x+y) dx =0

29. (a) Find — dy ,1f (cos x)Y = (cos y) *~.
dx
OR
2
(b) If \/1 X +\/1 y* = a(x —y), prove that — dy _ |1y :
dx \ 1 — x2
65/5/3/22/Q5QPS Page 15 of 24 P.T.O.
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30. ATa=21+2+k b=i+3)+kamc=1+k2 qars (b + ) aeya
TR Y& FTd ShifoY |

31. Uh HoW H 3 ATA a1 2 A%e e & | 30 T 2 hd Teh-TUsh hich IIILATIHT b 1Y
f9epTel SITd 2 | THehTol U The Sl <hl TAT 1 UTRIehd] §ed HTd shio¥ | 39 ¥ o]

arey i J1d shifeig |

s - H

SHEIESH 4 AH-ITNI I 2 | IIh Y4 b 5 37k & |
32. THTHA U 9k 4a2 + y2 = 36 T Tol &7 71 &%t 31 <hifT |

33. (a) feg (2, 3, A A Y _17% ¢ oy mu v ¥ U ¥ FrwiE 9

2 0 3
1T | 37d: Teu T foig | <t 718 W@ Wi e 1 T7a13 A1 [7d HIT |
JHYAT

(b) ==l € T8 3 WT3HT L, T L, o sit=l shl =IAdH gl HTd shifse, &l

L, : fog (2, -1, 1) ¥ 8RR ITH dlﬂﬁi@%ﬁ“{%:%:g%wimiw
L,:T=i+@u+1)j—(u+2k?|
1 2 -3
34, (a) I A=[2 0 -3|% d Al F@ ShifvW | 37d: = THHET Hh HI B
12 0
HITIT :
x+2y—-—3z=1
2x— 32 =2
x+ 2y =3
AT
65/5/3/22/Q5QPS Page 16 of 24
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—> A A A
30. Find the projection of vector (b + ¢) on vector a, where a = 21 + 2] + k,

—> A A A A A
b=1+3]+kand ¢ =1 +k.

31. An urn contains 3 red and 2 white marbles. Two marbles are drawn one
by one with replacement from the urn. Find the probability distribution of
the number of white balls. Also, find the mean of the number of white
balls drawn.

SECTION - D

There are 4 long answer questions in this section. Each question 1s of
5 marks.

32. Find the area of the region bounded by the curve 4x* + y* = 36 using
Integration.

33. (a) Find the co-ordinates of the foot of the perpendicular drawn from the

point (2, 3, —8) to the line d-x = - -2 .
2 6 3
Also, find the perpendicular distance of the given point from the line.

OR
(b) Find the shortest distance between the lines Li; & L, given below :

L, : The line passing through (2, —1, 1) and parallel to % . % - g
L,:2=1+@2u+1)j— (u+2k.
1 2 -3
34. (@) If A =[2 0 -3, then find A~! and hence solve the following
1 2 0 |
system of equations :
x+2y—3z=1
2%X — 32 = 2
x+ 2y =3
OR
65/5/3/22/Q5QPS Page 17 of 24 P.T.O.
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(b) ITEl 1 PHEA

1 2 =3

2 3 2

82 =g ~4

-6
14
| —15

17 13
5 -8
9 -1

3d: = T gteRtor ™ 1 8 319 shifse -

x+2y—3z=-—4

2%+ 3y + 2z

=2

3x—3y —4z =11

35. 9= IRgeh TUTHT THET 1 UTH GRI BA hITWU

aUEl  4x + vy > 80;

x+ by =2 115;
3x + 2y <1560

EI'IHEEI'%IU,:

x, y > 0% 3d@d Z = 6x + 3y T FAqHIHT IS |

gls - &

<4 WUE U 3 Teh{U] HATYTHT 999 2 | I T97 % 4 37 © |

36. T AFAHR Tl &Te H 24 sq.cm. Figd Gl FH A1MET | 18 o HU 3R 1 &
7S 1 em ﬁTWﬁTH@WﬂTﬁ? 17 cm é\HI ﬂr%q, émamimw%

3Yerd oh TR 9T 7 997 o 3T iU

il cm

mgf S o e D e Scapans

|
- ~
: "'frc/r,...h_____,.n"-\

i

17

o
=

’II

//////

////////

1) TafSfen e & &% ol x o ISl H SJed it |

(ii) ~IIdH SAHSA & 1T

65/5/3/22/Q5QPS
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HTe ! fam

1S3

d <hl

o
STd |
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1 2 =3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 -4 |[-156 9 -1

— — —_— —_—

hence solve the system of linear equations :
x+ 2y —3z=-4
2%+ 3y + 2z =2
3x—3y —4z=11

35. Solve the following L.P.P. graphically :
Minimise Z = 6x + 3y
Subject to constraints
4x + v > 80;
x+ 5y > 115;
3x + 2y < 150
x,y=>0

SECTION - E

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

36. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins

on the left and right are to be 1% cm as shown below :

il cm 1 cm
RSy TR S 3T 7
vt TB TTATTT w/ 0N )| 1%
| eI

|

@
I

b
:
:
;
3

Printed matter cm
For Co acky « olE /////
L Fo i B AG M A %

1 cm |1 cm

On the basis of the above information, answer the following questions :
(1) Write the expression for the area of the visiting card in terms of x.

(11) Obtain the dimensions of the card of mimimum area.
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37. Ueh fSureHed &R 3794 UTgehl § HeH ¥ Ueh 91 Jooh o o [o1U fofet Woiar 2 | fuset

31944 Sardm 8 Tob 39 70% UTeh U Uget HaH o Toet T8I W IehId & | "R F I8 o

qrT foh ST UTEeh Ueh Hald H HY U YA Hidl 8, I8 3Tl HEH F9F 90 WA hiA

61 ITTaepdT 0.8 7 3R ST UTeh Tsh HEH H THY T A &1 hidl 8, 35h I T

(¥

T U FTAM i bl IR 0.4 2 |

3T o ST YT T 99497 o I SIS0

i) HHE, a°1 E, shH: U8 gRI 98 HE o foict shl §HT 90 YT shid I7 i

ol EIeHT %I €211 &, a1 P(E,) a1 P(E,,) 3Td shifT |

(i) HHT A, UTEh g go HEH 1 foret THF 92 ¢ 1 =21 1 ST 7, a1 P(A|E,)

a2 P(A|E,) Td shif9T |

(iil) TTEh GNI GO HEH o1 foiet FHT TR ¢H <h1 IR 1A <hIfT |

(iil) TTEH ERT U8 Hald &1 fad T0d W e I <hl TTRehdl 3TTd shisT, S8l fean & T

35 GER HEH ol Tt w0 R T 3 |
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37. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of 1its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay 1n time has the probability of 0.4 of paying in time the

next month.
Based on the above information, answer the following questions :

1) Let E;, and E, respectively denote the event of customer paying or

not paying the first month bill in time.

Find P(E,), P(E,).

(11) Let A denotes the event of customer paying second month’s bill 1n

time, then find P(A‘El) and P(A‘EQ).

(111) Find the probability of customer paying second month’s bill in time.
OR

(111) Find the probability of customer paying first month’s bill in time 1f 1t

1s found that customer has paid the second month’s bill in time.
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38. (a) U fIaTi™ o BHEI ! Io7d i foudd 3T 39k 3fdam@ & a1 ° STHH o U 3o7d

AU o ST ST 2 |

Teh eI H TIE o I ¢ T hs (-84 ohl ST T & | HHT L I ¢ W
ferd g¥ft T-<ATeH1 o1 g9= 2 91 R = {(1,, 1,) : [, GHIG &} g1 TRATNG
L REEY ? |

39U b TR 9L = 991 o IR Sifeu -

(1) Td shifsT fob 99 R 9AHd 8 I1 981 |

(ii) 3Td shiTC feh TEY R GshTHeh & IT a1 |

(iii) Ife T Toh T Teh {TA-ATSH ohl HIHT v = 3x + 2 g &Y foran T 3,
dl R H 36® Gafd {1 -aAT8H1 o Tg= ol JTd hHITT |

< PE

(b) HMITH Y S, S = {(I, L) : I 1, Taed &} gHT aRwifed 2, d S shifog
foh I S THftd 2 e FshTe @ |
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38. (a) Students of a school are taken to a railway museum to learn about

raillways heritage and 1ts history.

An exhibit in the museum depicted many rail lines on the track near
the railway station. Let L be the set of all rail lines on the railway

track and R be the relation on L defined by

R =1{(,, ly) : [, 1s parallel to [,}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R 1s symmetric or not.
(11) Find whether the relation R 1s transitive or not.

(111) If one of the rail lines on the railway track 1s represented by the
equation y = 3x + 2, then find the set of rail lines in R related to
1t.

OR

(b) Let S be the relation defined by S ={(/,, /,) : /; 1s perpendicular to [}

check whether the relation S 1s symmetric and transitive.
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