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Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Previous Years Paper

10 August 2022 (Shift 2)

If A is square matrix of order 3 and A. (Adj(A)) =
101,

Then the value ofz—jg ladj(A)| is
(a) 100

(b) 25

(c) 10

(d) 4

Let A and B be two non-singular, square matrices of
same order, and

(@) (4B)"'=B"t.A!

M) A+B)'=B1+4"

(c) adj. A = |4].A7?

(d) det(4™1) = [detA]™?

Choose the correct answer from the options given
below

(a) A and B only

(b) B and C only

(c) Band D only

(d) A, Cand D only

-1 a a
Ifl—l b b?
-1 ¢ ¢?
C -a =3, then the value of A is
(@) 6
(b) 36
(c)72
(d) 144

Zr=1 =3 6
|

2

=Adanda-b=1,b-c=2and

3 3y=2 4
-6 -4 4z-3
matrix, then xyz is equal to

(@)

(b)=

©7

@32

The solution of differential equation
Vi+1—x- lz—i =i{is
(@)y=va2—1+loglx +VxZ—1| + ¢
(b)y =vVxZ—1-loglx + Va2 1| +¢C
©y=vx2—1+loglx +V1—x%|+C
(d)y=vI—x2 +loglx +VI—x?|+C

] is skew symmetric

The point(s) on the curve % + :—: = 1, at which the
tangents are parallel to x-axis are

(@) (0,43)

(b) (£8,0)

(c) (0, £8)

(d) (£3,0)

A die is tossed four times. The probability of getting
an odd number at least once, is

Qs.

Q9.

Q10.

Q11

Q12.

@
Ok
©
=

A manufacturer of electronic circuit has a stock of
200 resistors, 120 transistors and 150 capacitors
and is required to produce two types of circuits A
and B. Type A requires 20 resistors, 10 transistors
and 10 capacitors. Type B requires 10 resistors, 20
transistors and 30 capacitors. If the profit on type A
circuit is ¥50 and that on type B circuit is 60,
identify the constraints for this LPP, if it was
assumed that x circuit B of type A and y circuits of
type B was produced by the manufacturer.

(a)x + 2y = 15

(b)2x + y< 20

() x + 2y < 12

() x,y<0

Choose the correct answer from the options given
below

(a) A &Bonly

(b) B & C only

(c) C&D only

(d) A& D only

An energy DRONE is flying along the curve y =
x% 4 7. A soldier is placed at (3, 7). The nearest
distance of the DRONE from soldier’s position is
(a) 2

(b)3

(©V5

(V7

The line y = x, partition the area of the circle
(x- 1) + y* = 1, into two segments. The area
of the major segment is

m 1
(a5 + s
AL
©+ ;

54

2

The maximum value of x ™ is
(a) ee—l

1
(b) e

-1
(©) ee

-—_11.
(d)ee

3

If f(x+Vx2—1)zdx=a-x+Bx3 +y(x®2 -1z +
CJ
where C is arbitrary constant, then the value of
3(a + B + y)is
(a) 44
(b) 23



Q13.

Q14.

Q15.

Q16.

Q17.

Qis.

Q19.

()11

(D1

The probability distribution of a random variable X
is

X 0 1: 2 3

PX=x) |2 1 I 1
4 8 B 2

The variance of x is
@=
(b) 1

103
(©) e
(d1

J-1 dx
0 x2+x+1

(@) %
(b) 2—:{@
€5
(d) %

If the order and degree of the differential equation
1

d?y ay\3 i
faxz = (1 + dx) are a and b respectively, then the

value of a® + b? is
() 2

(b) 3

(c)5

(d) 13

The integrating factor of differential equation
xi—i + 2y = x?logx is
1
() %
(b) x
©=
(d) x?

General solution of the differential equation
gy L 122 g5

dx \G?

(@tanx +tan'y = C

(b)sintx —tanly = C

(@ xf1—y2 —yWl-x2=(C
(dsintx—tan'y = C
(e)costx+costy = C

(where C is arbitrary constant)

Choose the correct answer from the options given
below

(a) B and C only

(b) B, D and E only

(c) Aand D only

(d) A and B only

The absolute maximum value of y = x*- 3x +
2,0< x< 2,is

(a)4

(b) 6

(c)2

Oy

Match List I with List 11

[ List-1

| List-II |

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

It LE
A. [*rsin” xdx "2

f!z kI
B. [ % sin® xdx Ly

2

o 1.0
C. J-Uz 1+tanx dx
D. f0"|casx|dx V.2

(a) A-1, B-III, C-11, D-IV
(b) A-1I1, B-1, C-II, D-IV
(¢) A-II, B-111, C-1V, D-1
(d) A-V, B-IIL, C-I, D-II

2
The portion of the area enclosed by the ellipse x—z +
a
2
;:—2 = 1 that lies in the first quadrant is

(a) mab
(b) ==
(™
(d) 2mab

[e* (ﬁ)z dx
@ =
(b) 119;

() g + €

(d)__"x_ +C

(14x2)2

+C

J— sin(tan™! x)

—dx =

1+x

(a) —cos(tan™*x) +C
(b) cos(tan™'x) + C
(c) tan(cos™ x) + C
(d) —tan(cos™'x) +C

The distance of the plane F.GH—%}“—%@) =2
from the origin is

(a) 1 unit

(b) 2 units

(c) 7 units

(d) 8 units

If |d| =8, I5| =3and |d x B| = 12, then the value
@ bis

(a) 2v3

(b) 12V3

() 8V3

(d) 6v3

The direction ratios of the line ? - ?yz;”' - Z;—S
are

() —3,%,2

(b) —3,2,2

(©-3,21

(d) -21,2,14

The vertices of a closed convex polygon
representing the feasible region of the LPP with

ohjective function z = 5x + 3y are (0, 0,) (3, 1), (1,
3) and (0, 2). The maximum value of z is



Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

x241
jx4+1 dx =
(@) log(x*+1)+C
2
M) log(55)+¢C

@t (5) +¢
(d) 5 tan™? (%)+c

4 x
dx =
'[0 1+| cos x|

(a) 4m

(b) 16m
(c) 32n
(d)64n

A man is known to speak truth 4 out of 5 times. He
throws a die and reports that five appears. Then the
probability that actual five appears on the dice is

@3
OF
©2
CE
Five numbers taken out from numbers 1-30 and

arrange them in ascending order. The probability
that the third number will be 20 is
20":2 % 'lﬂcz
@ —%g
'JQC % 1OC
b) ——

Mg x Mg 1153

© 2

19 11
(d) Czx "0z

30C5
Bag I contain 4 red and 5 black balls, while another
Bag Il contain 5 red and 6 black balls. One ball is
drawn at random from one of the bags and it is
found to be black. Then the probability that it was
drawn from Bagll, is

@)

1[!9

()E

()E
(d) ==

119

A card is picked at random from a pack of 52
playing cards. If the picked card is a queen, then
probability of card to be of spade type also, is

@3

® 5

©5

@3

The differential equal representing family of curves

y = ae™ + be™, where a and b are arbitrary
constants is

(a) +(m+n)—+y—0
(b) +mn—+(m+n)y 0
()Efgm(m-l-n)ﬁ-;-rmny:[)

Q34.

Q35.

Q36.

Q37.

Q38.

(d) +(m+n)—+mny-"0

The interval in which the function, f(x) =7 —
4x — x? is strictly increasing is

(a) (_OOJ )

(b) (=2, 00)

(c) (o, -2)

(d) (—o0,—2]

The area (in square units) of minor segment of the
= 25 cut off by the line x =

N|u=

circle x? + y?
T V3
25(:-9

(b) = (47 — 3V3)
(©)Z (3n — 4v3)
(4)25(S+7)

4

[fﬁ?m dx = %, then the value of 4 is

(am

(b) -1

m

(© 2

(D)5

Which of the following is/are true?

A. Arelation Ron a set 4is called an equivalence
relation, if it is reflexive, symmetric and
transitive.

B. The function f: R — R defined by f(x) = e*
not one-one.

C. The one-one function is also known as injective
function.

D. The onto function is also known as surjective
function.

E. A function f: X — VY is said to be many-one, if
two or more than two elements in set X have
the different image in set Y.

Choose the correct answer from the option given

below:

(a) A, C, D only

(b) B,C, D only

(c)C, D, E only

(d) B, D, E only

If |la| = 3|5| |E| = 2 and angle between d and b is
60° then |@ — b| is equal to:

(a) 14

(b) 247

(c) 28

(d) 25

1 -1 1

Q39.1fA=]1 -2 —2] and square matrix satisfy AB =

Q40.

2 1 3
8/, then the value of |B| is:

(a) 512
(b) 64
(c) 32
(d)8

The angle between the vectors i — jand j — k is:

(@)=



=T
o
i
(d3
Directions 41-45

Passage: Two men on either side of a pole of 30 m high
observe its top at angles of elevation a and [ respectively.

The distance between the two men is 40v/3 m and the

distance between the first man at A and the pole is 30v3
m.
B

¥4 i)
A D c
Based on the above information, answer the question:

Q41. The value of ais

@73
(b) 3
©%
=
Q42. tan(a +p) =
(@) V3 + %
(b) V3%
©2v3-1

(d) Infinite (does not exist)

Q43. Areaof AABD is
(a) 150v3 m?
(b) 900v3 m?
(c) 450+/3 m?
(d) 1003 m?
Q44. £ABC is equal to:
@~

1 1 %
Q45. The value ofm + 507 18

(a)—

(b) =
(c) (—P
(d)

L
ac?

Directions 46-50

Passage:

Manjeet wants to donate a rectangular plot of land for a

school in his village. When he has asked to give

dimensions of the plot, he told that if its length is

decreased by 50 m and breadth is increased by 50 m, then

its area will remain same, but if its length is decreased by

10 m and breadth is decreased by 20 m, then its area will

decrease by 5300 m?. If length and breadth of the plot are

x and y respectively, then based on above information

answer the question.

Q46. The length (x) and breadth (y) of plot satisfy
equations:
(a) x-y=50,2x-y=>550
(b) x-y =50, 2x +y = 550
(c)x+y=50,2x+y =550
(d)x+y=502x+y=550

Q47. The linear equation involving x and y are written in
matrix form as:

@ 16=[ssol

ol 611

(c) [21 I:Jx[y] - [_5&?]

@[, 1fl1=1 55
Q48. The length of the plot is:

(a) 150 m

(b) 400 m

(c) 200 m
(d) 320 m

Q49. The breadth of plotis:
(a) 150 m
(b) 200 m
(c)430m
(d) 350 m

Q50. Area of the rectangular plot is:
(a) 60,000 sq. m
(b) 3,000 sq. m
(c) 25,000 sq. m
(d) 30,000 sq. m



S1.

Sol.

S2,

Sol.

S3.

Sol.

S4.

Sol.

S5.

Sol.

S6.

Sol.

s7.

Sol.

Ans. (d)

A(Adj(A)) = 101

|All = 101

=> |4] = 10
|42 _ 100

_Md Dl =Z=35
=4

Ans. (d)

(@) (AB)" ' =B~1A™1

M UA+B) P #BT+A]
(c) A adjA = |A|l

adj(4) = |Al5

= |A|A7?
(d) det(A™1) = (detA)™?
Ans. (b)

-1 a aaz 1 a azz
-1 b b?| =121 b B?| =2
-1 ¢ ¢* 1 ¢ c?

=(a—b2bh—-c)(c—a) =2
=(1)%(2)°(3)* =4
=36

Ans. (c)
2x—1 -3 6
3 3y —2 4 ] =A
—6 —4 4z — 3
If A is skew symmetric
= aii=0

2x=1=0=x=
3Jy—-2=0=y=

4z—-3=0=>z=

Bl B o] =

i | 2 z 1
Now, xyz = =X =X ===
2 3 4 4

Ans. (a)

VEFI-Vx—12=0

v+ 1

V-1

x+1

T
X

dx
7dx+f7=
ijz—l Vvxz—1 4

y=+x%— 1+log\x+\/{xz—|+c

Ans. (c)
2up¥ioaeg
% Gy
X &Yy
9 * 64
64 x

dx = [ dy

Ans. (d)
P(getting odd at least one) = 1 - P(even)

SOLUTIONS

S8.
Sol.

s9.

Sol.

$10.

Sol.

S11.
Sol.

Ans. (b)

x circuits of type-A

y circuits of type-B

z = 50x + 60y

Now A need 20R, 10T, 10 C
Bneed 10R, 20 T,30C

Stock 200 R, 120 T, 150 C

20x+ 10y <200=2x+y <20
10x 4+ 20y <120

=>x+2y<12
10x+30y<150=>x+ 3y <15
&x=0,y=0

Ans. (c)

Nearest distance will lie along comes nearest

Slope at A
2x=y'
2a=y
Slope of normal = _—I
2a
_a*+7-7
i L
. @ =l
“a—3 2a
2a°+a—-3=0
2a=1
Ans. (d)

y=x

7z

Area=m(1)? - I
3m 1

4 2
Ans. (b)
fx) =x7%
log f(x) = —xlogx
f (x)

@)
f'x) =

1
r==
e

360

(1)2*§><1><1J

= —[1+ logx]
[1+logx] =0



§12,

Sol.

§13.

Sol.

514,

Sol.

S15.

Sol.

S16.

Sol.

1578
0= ()

FOmax = e%

Ans. (d) '

J(x+VaT=1) dx = a-x+ fx* +y(x? — 1)7 +
C

=f(x2+x2—1+2x\,r’x2—1)a’x
:f2x2dx—fdx+2fx\jx2—1dx

= il + 21

Now,

I = [ xJx% - 1dx
Letx* — 1 =1t?

2xdx = 2t dt
3

t
=fr-tdt=fc2dc=?+6'
_(&E=1)
=

Hereazﬁ,ﬁzﬂ.yz%
3@+ p+y)=1

Ans. (c)
Y.Pixt — ( Mean )?

(Dx()+12 ()+22x($)+32x(%))

1 1 1\2
—(0x3+1xs+2x3+3x3)

_ 41 (15)2
T8 8
41 225 103

8 64 64

Ans. (a)
1 dx

jﬂ xZ4x+l
1 dx

"
h s

_ 1 dx
~h Gy=

1391
_ 2 1 [ x+3
(4ﬁ
2

Taking power 6 on both sides
d*y\’ dy\?
£V = (1 +_3’)
dx? dx

“ Order = 2 = a

Degree=3=hb

sa®+b*=4+9

=13

Ans. (d)

xZ 42y = x2logx
dx

S17.

Sol.

s18.

Sol.

$19.

Sol.

S20.

Sol.

S21.

Sol.

S22,

Sol.

S23.

Sol.

dy+(2) =l
ax T\3)y =xlogx

IF = ef;dx = p2inx — 42
Ans. (b)

dy dx
Ji-y?2 Vi1-x2

Integrating both sides
sinly =-sin'x + C
sinlx +sinty = C
ORsin'x -cos'y = C
ORcos™x +cosly = C

Ans. (a)

dx )

y=flx)=x3—3x+2

f(0)=2

f2)=4

f)=0

Ans. (b)

h= ;(sin x)7 dx = 0 as (sinx)’ is odd function

12:_"?:15”1 xdx—2j25]n rdx =x _sinzx;z
& 2 o
z
Fid - .

| —Ji z s J’f sinx 3 a0

*7 ), 1+tanx e o Sinx + cosx .

= e (2)

0 sinx+cosx

Adding (1) and (2)

z 4
2[31-" ldx:>!3z—
4 4

e

m
i 2
I.,zj |ccsx|dx=2f cosx dx = 2sinx| =2
0 0

Ans. (c)
Area of ellipse =nab

In 15t quadrant only area = RTM
Ans. (a)

1+x%-2x 2x
fe"({sz]Z ) dx = fe (1+x2 - (1+x2]2) dx
Iff (x) = = a7
j ex(f(x) +f' (x))dx =e*f(x)+¢
a— ex
142

Ans. (a)
Let tan™!

+C

x=t

1+x2dx—dt

f'=f5mtdt

= —cos(tan'x) + €

Ans. (b)

Equation of plane can be given as
2x+ 3y-6z=14
Distance from (0, 0, 0)



524,

Sol.

§25.

Sol.

526.

Sol.

S27.

Sol.

S28.

Sol.

529.

Sol.

§30.

Sol.

S31.

N 14
V22 + 3)2 + (—6)2
Ans. (b)
=2 =2 ]
aP[B[ = |a x B +(@-B)
576 = 144 + (- 5)

= Z units

=d-b=+432 =123
Ans. (d)
¥l y2 =23

-3 27 2

So, the direction ratios are (-—3,%, 2)
OR (—21,2,14)
And. (b)
z(0,0) =0
z(3,1) =53+31=18
z(1,3) =51+33=14
z(0,2) =504+32=6
S0 Zyacis 18 at (3, 1)
Ans. (¢)
1

-"=fo ) (1+ 5 )dx

(x-2)+2
x—z)dx = dt

dx = [ —45—

Letx——=tthen(
x

1
1 % .
=—tan™? >+ 6= tan™
i ( V2 ) W
Ans (b)
- I4n x
0 1+|cosx|
dn—-x
A]snf—fu Trieatin =2
J " _ 4w 4m
(i) + (i), 21 = jg 1+| cosx |

41 1
5 1= f ———dx|2n
o 1+]|cosx|

n 1
:an —dx
o 1+ |cosx|

% dx T dx
= 8m f +J-
o 1+cosx m 1 — cosx
- 2
XN\ |2 X\
~ o (tan (3)[ + (- c0t5)|%)
=8n x2=16n
Ans, (b)
Given P(T) =

So, reqmr‘ed probablllty
P(T)Z

- P(TJ.§+P[F).§

I -

=iy = =
55756
Ans. (b)
S: {1,2,3 senny 30}
19 10
Required probability = —';TE: = 162
4

Ans. (a)

xz_
(ﬁx

seld
. (i)

1
)+c

Sol.

S32.

Sol.

$33.

Sol.

S34.

Sol.

§35.

Sol.

=
Hla‘

Ans. (c)
Let ¢ card is Queen
§: card is Spade

- 1
S P(Sn 1
thenP(—) =200 B
Q P(Q) 4
L4:3
Ans. (c)
y = ae™ + be™
= g = ame™* 4+ nbe"*
= ;—y = am?e™ + n’be™
j— —(m+n)_— o ~+mny = am?e™ + bn?e™ —
(m+n) [ame + nbe™] + mn[ae™ +
be™]
=0
Ans. (0)

flx)=7—4x —x?
then f'(x) = —4 — 2x
for strictly increasing
flx)>0

= —(442x)>0

= x< -2

= XE€E(—oww,-2)

Ans. (b)
x =52

r'+}/'=25¢__‘(

Required area

5
=2ﬁ 25 — x2dx
Fl

X 25 x1®
= 2[— 25 —x%2+ —sin™! —]
2 5

2 5ls
2
—[5-0+25-E}— 2175257
B 2) |24 6
25m 25 _ 25 25m 25
=g apian g



S36.
Sol.

S37.
Sol.

S38.
Sol.

S39.

Sol.

S40.
Sol.

S41.

Sol.

Ans. (a)
Let/ = [2 vtanx dx

g
i3

! zf yeotx dx
0

£
2 = Jz(y'tanx ++/cotx)dx
o

mw
Zsinx + cosx

— 7, X

o Vsin x cosx
Letsinx —cotx =t
= (cosx +sinx)dx = dt

1 \2dt
.zr:]

1Vl —t?

1 I |

= = —.2[ —dt

V2 ) V1 _itrz
= =2 (sin"1t)] =—
( )D ﬁ

Ans. (a)

(A) Definition

(B) f(x) = e* is a one-one function
(v f'(x)=e*>0 forallxeR)

(C) and (D) are also correct

Ans. (b)

Given

ld| = 3|b|,|b] = 2

and let @ be the angle between d and b, then 8 =
60°

Now, |d@ — B| = J|&|2 +|B|" - 2d.B

=J36+4—2-6-2-%

=+28=2V7
Ans. (b)

1 =1 1
A=[1 -2 —2]

2 1 3
|A] = 1(—4) + 1(7) + 1(5)
=8
and AB =8I
= |AB| =8|

83

= |B| =§ = 64
Ans. (c)

Letd =t—j,b=j—k
and let @ be the angle between @ and b, then

cosB = Bl L
Tlalel ~ vz 2
e 2T
“li=—
Ans. (c)
B
30m
a B

A a3 D 1043

S42.

Sol.

S43.

Sol.

S44,
Sol.

S$45.
Sol.

30
So,tana—ﬁ—ﬁ

i
'. = 30° —
a 01’6

o [5
A 33 D g3 ©
So,tana = 2k
2 30W3 A3

. a=30°0r=
n = —=
4 A 0v3
So,tan(a + f ) tan (g) — oo (does not exist)

V3

Ans. (c)

30m

“ 4
A 303 DO 1043 ¢
Area of AABD = i x 30v3 x 30 = 450v/3m?

Ans. (C)

I ]

0 1
So,tauu:xf—__m\},??—\{E
a=30°0r —
T10v3

g

So, tan(e + ) = tan G) — co (does not exist)

Area of AABD = % x 30v/3 x 30 = 450 v/3m?

ZABC ==
]

Ans. (A)

A 303 D
30
So, tana = =




546.
Sol.

T
~a=30%0r —

- 30
n = —_—=
10vV3

T

™ ﬁ = 3—
So, tan(a + ) = tan (g) — oo (does not exist)
Area of AABD = > x 303 x 30 = 450 V3m?

V3

T
LABC ==—a
2
T M O
=1 o
1,1 11 1 4 1
AB? © BC?  30%(4) 1200 3600 1200 3600 900
1
BD?
Ans. (b)

(x-50) (y +50) =xy

547.

Sol.

548.

Sol.

549.

Sol.

§50.

Sol.

= x-y = 50 ..(i)
(x-10) (v - 20) =xy -5300
= 2x+y=>550..(ii)

From these equations
y=200m

y=150m

Ans. (a) g
i X
[% 11] [y] = [—Sg{]]
Ans. (c)
[ = length of plot = 200 m

Ans. (a)
Breadth of the plot = b = 150m

Ans. (d)
Area of plot = 200 x 150 = 30,000 m?



