MHT CET 2023 : 9th May Morning Shift

Mathematics

Question 1

If two vertices of a triangle are A(3,1,4) and B(—4, 5, —3) and the
centroid of the triangle is G(—1, 2, 1), then the third vertex C of the
triangle is

Options:

A. (2,0,2)
B. (-2,0,2)
C. (0,-2,2)
D. (2,—2,0)
Answer: B

Solution:

Leta, b, ¢ and g be the position vectors of A, B, C and G respectively.
= 30+ 1j + 4k,

— —4i + 55 — 3k,
g=—i+2j+k,

1 S QI

G is centroid of AABC.

3(—1+2j+k)=31+7+4k—414+55-3k+c
c=-3i+6j+3k—3i—j—4k+4i—5)+ 3k
= 21405 + 2k

Third vertex C' = (—2,0,2)
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Question 2

In a Binomial distribution with n = 4, if 2P(X = 3) = 3P(X = 2),
then the variance is

Options:
36
144
B. W
9
C. m
16
D. m
Answer: B
Solution:
P(X =3)="Csp’(1 —p) = 4p*(1 - p)
P(X =2) = “Cyp*(1 —p)* = 6p*(1 — p)*
Given2P(X =3) =3P(X =2)
- 8p*(1—p) =18p*(1 —p)?
8p = 18(1 — p)
9
p= —

Question 3

Let two non-collinear vectors & and b form an acute angle. A point P
moves, so that at any time ¢ the position vector OP, where O is origin,

Get More Learning Materials Here : m @ www.studentbro.in



is given by a sin¢ + b cos t, when P is farthest from origin O, let M be
the length of OP and 1 be the unit vector along OP, then

Options:

Ad=420 andM=(1+4a-b)*
|a+b|

w
bl
I

ﬁ:; and M = (1L +4-b)2

@b and M = (1+2a-b)7
|a+b|

e
S
I

= 0 and M = (1-2a-b)*

D. —
|a—b|

>

Answer: A

Solution:

—
M = |OP|

M= \/(&sint + beost)?

— /(asint)? + (beost)? + 2(asint) - (beos?)

= \/sinzt +cos?t + a- b(2sint cost)

= \/1 + - b(sin 2t)
Maximum value of sin2t = 1
2t = sin~'(1)

dsint+3cost

|&sint+5cost|
_a(d)
(%) +5(

)
)

Sl (s

S
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Unit vector of OP is

a+b

u= >
|(a+0)]

Question 4

The number of solutions in [0, 27| of the equation
165°% +16°* = 10 is

Options:

A.2

B. 4

C.6

D.8

Answer: D

Solution:

165in2m + 16cos2m —-10
sin® 1—sin®z

16 + 16 =10

16

1651nzm + —
1652 2

=10

Let 1651°% — ¢

t+ 22 =10
t2 - 10t +16 =0
=t=2andt =8

Now, 165%° — 2 and 165%°% — 8

24sin2w — 21 and 24sin2x — 23
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4sin?z = 1and 4sin?2z =3

sin’z = % and sin’z = %
sing = :i:% and sinx = :i:@

bt Tw  1llw 2T

_ m bt 7r 1llm _m 2r 4n 5m
T=%,%%5 ¢ adr=3,5,3,3

number of solutions = 8.

Question 5

The differential equation of all parabolas, whose axes are parallel to Y

-axis, is
Options:

A ys=1

B.ys =0
C.ys=-1
D.yys +y1 =0
Answer: B

Solution:

Parabola whose axes are parallel to Y-axis. Vertex is not (0, 0)

Equation becomes
(z—h)? = 4 b(y — k)
Differentiating w.r.t. x, we get
dy

2z — h) = 4b (d—)
Again differentiating w.r.t. z, we get

dZ
2= (2¥)

Again differentiating w.r.t. z, we get
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d3

&y

dz3
1.e.,y3 =20

Question 6

The value of c of Lagrange's mean value theorem for f(z) = /25 — 22
on [1,5] is

Options:
A V15
B.5

C. V10
D.1
Answer: A

Solution:

f(z) = V25 — 22

V25 —c?
Applying Lagrange's mean value theorem, we get

f/(c) _ f(l}:g(S)

c _ 4/25-1-V25-52
1-5

VI5=c2
—c -2
4

VI5=¢2
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de =24 -v25 — 2

16c* = 24 (25 — ¢?)

=15

c=+V15

Since ¢ = —v/15 does not lic in [1, 5]

c=+15

Question 7

z+1 —
f z(1+ze?)’ dz =

Options:
T . . .
A.log | Ttoer | T ¢ where c is a constant of integration.
wez 1 . . .
B. log ‘ Troer | — Traer T+ € Where ¢ is a constant of integration.

C.log|1 + ze®| + Hﬁ + ¢, where c is constant of integration.

1

eZ
+ 1+ze®

T
+xe®

D. log‘1

+ ¢, where c is constant of integration.
Answer: D

Solution:
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1
LetI:/Llﬂm:/ dexl) g,
z(1 + ze?) e - (1 + ze®)

Letz-e® =t
= (z+1)e* dz =dt

dt
= / t(1+1)2

14+t—t
_ ity
t(1 +t)2

[
_/t(lhft)_/(lity’dt
/H;j—_tt_/(lit) at
= [0 [ [ ae

logt—/(t+1) /(1i nE ddt + ¢

Lety=1+t1
= dy =dt

1 1
I:logt—/—dy—/—Zdy+c
Yy )

1
=logt —logy+ — +c¢
Y

=logt —log(1l+¢t) + +c

1
(1+1¢)
:].Ogl'ew —].Og(]. ‘|—.’.Ue$) ‘|— m +C

ze”

1+ xe®

I=log

+ 11 zo? +c

Question 8

If Z; = 4% — 5i% + 64" + 2,7, =

Z1 + 25| =
Options:

A5

B. 13

C. 12

—1 + 1, where : = v/—1, then
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D. 15

Answer: B

Solution:

7, = 4% — 5% + 6il7 + 2
Z, =6+ 11i
2y =—-1+1i

Ly +Zy=6+11i—1+i
=5+12i

|Z1 + Za| = 1/(5)% + (12)2 = V169 = 13

Question 9

The approximate value of log,, 998 is (given that log,,e = 0.4343 )

Options:

A. 3.0008686
B. 1.9991314
C. 2.0008686
D.2.9991314
Answer: D

Solution:

log,
log, 10

e

Let f(z) =log;gz = = (log €) (log, z)

= 0.4343 (log, x)

On differentiating w.r.t. z, we get
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0.4343

f'(z)
Letz = 998
=1000—2=a+h

-, a=1000, h=—2
f(a) = £(1000)

= log,,(1000)
f(a) =3
0.4343
Also, f'(a) = f'(1 =
so, f'(a) (1000) 1000

f(a+h) ~ f(a) + hf'(a)

log,,(998) ~ 3 — 2(0.0004343)

~ 2.9991314

= 0.0004343

Question 10

Ifsin 'z +cos™ly=

Options:

T
A5

i
B. 1

91
C. 10

3
D. 17

Answer: B

Solution:

sintz 4 cosly = ?—g

I _ -1 T i la,
7 —COS T+ 5 —sln " y=
1 3m
10

3

T—cos lx—sinly=

cos_lw—|—sin_1y:7r—1—0=

3m
10°

3m
10

I
10

Question 11
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The area (in sq. units) of the region A = {(a:, y)/ %2 <z <y+ 4} is

Options:
A. 30
B. 5
C. 16
D. 18

Answer: D

Solution:

Given that & < z < y + 4

» X
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Question 12

A, B, C are three events, one of which must and only one can happen.
The odds in favor of A are 4 : 6, the odds against B are 7 : 3. Thus,
odds against C are

Options:
A.7:3
B.4:6
C.6:4
D.3:7

Answer: A

Solution:

0Odd in favorof A is 4 : 6.

P(A) =

4
10

Odd against Bis 7 : 3

P(A)+P(B)+P(C) =1
&+ +P(C) =1
P(0) = 1y

P(C) =3
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odds against the event C are P (C') : P(C)

_ 7.3
10 T 10
=7:3

Question 13

The value of o, so that the volume of the parallelopiped formed by
i+ oz}' -+ k,}' + ak and oz + k becomes maximum, is

Options:

A.

S

1
B'\/g

C. -3
D. V3

Answer: A

Solution:

Volume of parallelopiped is [agc

=1+a® -«

Differentiating w.r.t. a, we get

Get More Learning Materials Here : m @ www.studentbro.in



4V — 302 — 1
do

%:&v
Letz—gzﬂ
3a2—-1=0
a::t%
ata:%,
‘%:‘72<0

V is maximum at o =

Sl

Question 14

Two sides of a triangle are /3 + 1 and /3 — 1 and the included angle
is 60°, then the difference of the remaining angles is

Options:
A. 30°
B. 45°
C. 60°
D. 90°

Answer: D

Solution:

Leta=v3+1,b=+3-1,C=60°
Using cosine Rule,
¢* = a® +b> — 2abcos C
1

A=(V3+1)?2+(V3-1)2-2(vV3+1)(V3- D3

=6
=6
c=+6
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Using sine Rule,

a _ b _ ¢

sinA = sinB =~ sinC

Consider
b ¢
sinB ~ sinC
V3-1 _ 6
sinB 3
2
. _ V31
sin B = VA
/B =15°
/A =105°

.... [Remaining angle of a Triangle]

Difference = 90°

Question 15

The standard deviation of the following distribution

C.L 0-6 6-12 12-18

f, 2 4 6

1S
Options:
A.5V2
B. V5
C.2v/5
D. 20

Answer: C

Solution:
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C.L f; i x? fixi fix?
0-6 2 3 9 6 18
6-12 4 9 81 36 324
12-18 6 15 225 90 1350
Total 12 132 1692

Here Y fi=12,) fizi =132, fiz} = 1692

1692 132 2
VX) =5 - <E>

=141 — 121
=20

Standard deviation = /20 = 2v/5

Question 16

The maximum value of xy when x + 2y = 8 is
Options:

A. 20

B. 16

C.24

D. 8

Answer: D

Solution:

T+2y=2=8
2y=8—-=z
8§—x
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f(z) =z 8;:”

Differentiating w.r.t z, we get

8—z)—=z

fla) =5

fllz)=4-=z
To find critical points,

f'(z) =0
o 4—z2z=0
r=4

critical point at z = 4

f(4) = 4649 _g

Maximum value of the given function is 8.

Question 17

If truth values of statements p, q are true, and r, s are false, then the
truth values of the following statement patterns are respectively

a:~ (pA~r)V(~qVs)
b:(~gA~1) (pVs)
c:(~pVq) = (rA ~s)
Options:

A.T,F,F

B.F,EF

C.ETT

D.T,F,T

Answer: B

Solution:
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a. ~(pAN~r1)V(~qVs)
=~ (TN~F)V(~TVF)
=(FVF)V(FVF)
=FVF
=F

b. (~gA~r1) <+ (pVs)
=(~TA~F)« (TVF)
=F&T
=F

Vq) = (rA ~ s)
(~TVT)— (FA~F)
(FVT)— (FAT)
— F

o
2
i

T
F

Question 18

The rate of change of v/ x? + 16 with respect to -2 at x = 5 is

x—1
Options:

—80

B.

O'll'_\ (09
S §|o
—

C.
D =12
Answer: A

Solution:
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dy 2
dz 2v/22+16
dy _ =z (i)
I T
_ =z

Letz = —=
dz _ (z-1)-=
dz = (z-1)2
dz _ _ -1 i
i = T (1)

Question 19

If:c2—|—y2:t—l—%andw‘l—l—y‘l:t2—|—ti2,then%isequalt0

Options:
y
A =

B.

|
5[4

C.

< |8

D =
Ty
Answer: B

Solution:

ety =t++
Squaring on both sides, we get

:134—|—y4—|—2:1:2y2:t2+%2+2
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2+ L2222 =2+ L +2 . [r2t+yt =12+ L, given]

222y =2

2y =1

differentiating w.r.t. z, we get
29,, dy 2 _

7 2y—, +22y" =0
29, 4y 2

T°2Yy—- = —2zy

dy  —2zy® -y

de =~ 222 =z

Question 20

Two tangents to the circle z2 + y? = 4 at the points A and B meet at
the point P(—4,0). Then the area of the quadrilateral PAOB, O being

the origin, is
Options:

A. 24/3 sq. units
B. 8v/3 sq. units
C. 4v/3 sq. units

D. 64/3 sq. units

Answer: C
Solution:
B
23 .
P(—4, 0)
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Required area = 2 x Area of APBO
1
=2 X 2 X 2 % 2¢/3
=43 sq. units

Question 21

f:R— (—2) > Ris defined by f(z) = 222, then f o f(1) is

Options:
Al

—13
B. 29

13
C. %

D. -1
Answer: B

Solution:

_ 3z —2
b5z +3
3(373) — 2

f(f(z)) = W

3(3z —2) — 2(5z + 3)

53z — 2) + 3(bz + 3)
9z — 6 — 10z — 6
15z — 10 + 15z + 9

f(x)

 —z—12
-~ 30z -1
1-12  —13
fof (1) = =57 = 39
Question 22
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The value of cot (Z cot ! <1 + Z 2k)> is

k=1
Options:

23
A 5

25
B. %

23
C. 33

24
D. >3
Answer: B

Solution:

23 n
cot (Z cot ™! (1 + Z Zk))
n=1 k=1

— cot (f’: cot ! (1 +2x n(n; Y ))

n=1

23
— cot (; cot (1 +n(n + 1)))
e (S ()
23 —-n
= cot ;t ! (1?:;(1”+1)>>
= cot Ztan (n+1) - Ztan n>
— cot [(tan—1(2) +tam‘1(3;+1 o+ tan ™ (24)) — (tan (1) + tan " (2)+.... +tan 7 (23))]
= cot (tan"'(24) — tan (1))
— cot (tanl < 1142_4(11)
= cot (tan_l (;—g))
= cot <cot ! (%))
_%
23
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Question 23

An object is moving in the clockwise direction around the unit circle

22 4 y? = 1. As it passes through the point <%, @) , its y-co-ordinate

is decreasing at the rate of 3 units per sec. The rate at which the x-co-
ordinate changes at this point is

Options:

A. 2 units/sec

B. 34/3 units/sec
C. v/3 units /sec

D. 2+/3 units /sec

Answer: B

Solution:

Given equation is 2 + y? = 1
Differentiating w.r.t. t, we get

dx dy
20— +2y— =0
Tar T a

22— +2y(—3) =0
23 +29(=3)
dz 6y

dat 2
dez 3y

dt oz

dz
dt

3><§

4 1

— 3+/3 units /sec

Question 24
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If feasible region is as shown in the figure, then the related inequalities
are

t T

KV
"
.

Options:
Adz+4y>12,y—x>0,y<3,z,y >0
B.3z+4y<12,y—2x <0,y > 3,2,y >0
Ci3r+4y<12,y—x2>0,y<3,z,y>0
D3z +4y>12,y—x <0,y > 3,z,y > 0
Answer: A

Solution:

The shaded region lies:

on non-origin side of line 3= + 4y = 12 i.e., 3z + 4y > 12,
on the side of the line y — = 0, wherey > z i.e.,y — x > 0,
on origin side of liney = 3 1.e., y < 3,

and in first quadrant i.e., > 0,y > 0.
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Question 25

tan_lzv - 2
feHT[(seclx/l—l—mz) + cos~! <}+ )]d:c z>0=

Options:

(tan m) Potan”z + ¢, where c is a constant of integration.
B. (tan 1 a:) et ¢ | ¢ where c is a constant of integration.
C. (tan 1 w)e“an + ¢, where ¢ is a constant of integration.
D. (tan :c) fetan”le 4 ¢, where c is a constant of integration.
Answer: A
Solution:

1+z2

tan™ "z 2
o | (seo VITE) o cos ! (12 |as

Putz = tant

dz = sec? tdt
sen~!(tant) 2 _ 2
I = /6—2 l(sec‘l V1 + tan? t) + cos™! <1t—ath>] sec?t dt
1+ tan“t 1+ tan“t

t
= / ezt [(secfl(sec t))2 + cos *(cos 2t)} sec” tdt
sec

= /et [t? + 2t]dt

R ...l/ezf(w)-f'(x):ezf(ac)+c}

2. el +e
(tan ) tan’1x+c

Question 26
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If f(x) is a function satisfying f'(z) = f(z) with f(0) = 1 and g(x) is a
functlon that satisfies f(z) + g(z) = z2. Then the value of the integral

ff r)dz is

Options:

2

e 5
A. e 5 5

w

2
B.et+ %5 — %

[\

2

e
C.e— >

oo

2 5
D.e+ % T 5
Answer: C

Solution:

Asf'(z) = f(z)

)
o) — 1

Integrating on both sides, we get
logf(z) =z +c....(1)
Asf(0) =

(i) =c=0
. logf(z) =
o f(z) =¢€"

Asf(z) + g(z) = =2

x(w2_e)
1
/e:c — e
0
11 1
[(m2—2:p+2)em]0—§e2—|—5
1, 3

- e — —e" — —
2 2
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Question 27

The foot of the perpendicular drawn from the origin to the plane is
(4, —2,5), then the Cartesian equation of the plane is

Options:

A dx —2y+ 52 =45

B. -4z 4+ 2y 4 52 =45
Cdr —2y+52+45=0
D. 4+ 2y —52+45=0
Answer: A

Solution:

Substitute x = 4,y = —2,z = 5 in all options.
For option A

Az — 2y + 5z = 4(4) — 2(—2) + 5(5)
—16+4+25
=45

Only option A is satisfied by (4, —2, 5)

Question 28

cot x—cos

lim (r—22)? equals

T—5
Options:
1

A. 3

L
B. 35
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c.1

1
D. 1
Answer: B
Solution:
LetT — lim cotx —coszx
T3 (71' - 2.’13)3
. cosz(l —sinz)
= lim —
2% sinz(r — 2z)3
s
Putz = — —h
ut 5
T—2x=2h

Asw—>%,h—>0

I — b cos (% —h) (1 — sin (% —h))

h—0 sin

N~
[»
|

>
~
~~

[\
>
N—
w

sinh -2 sin
m
h—0  cosh-8h
2 sinh . sin®2
8ho0 kAo by
4
2
8

Question 29

If the distance between the parallel lines given by the equation
z? +4zy + py? + 3z +qy — 4 = 0 is A\, then \2 =

Options:
A5

B. 5
C.25
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9
D. T
Answer: A

Solution:

Given equation is

e’ +day+ 4> + 3z +6y—4=0
(z+2y)° +3(x+2y) —4=0
(z+2y+4)(z+2y—1)=0

The linesare: ¢ +2y+4=0andz+2y—1=0

Required distance = |4_—(__1)|
Vitd
= % = +/5 units
A = /5 units
A2 =5
Question 30

The particular solution of the differential equation
(1 + y2)dm —zydy =0atz =1,y = 0, represents

Options:

A. circle

B. pair of straight lines
C. hyperbola

D. ellipse

Answer: C

Solution:
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Integrating both sides, we get

[3de=[1hrdy

_ 1 2
loga:—glog(l-l—y)-l—c
Atz =1,y=0 ... [Given]
0= 3log(1+0)+c
c=0
logz = +1og (1+ %)
2 =1+ >
:L,2_y2:1,

Which is a rectangular hyperbola.

Question 31

If at the end of certain meeting, everyone had shaken hands with
everyone else, it was found that 45 handshakes were exchanged, then
the number of members present at the meeting, are

Options:
A. 10
B. 15
C. 20
D. 21

Answer: A

Solution:

Let 'n' be the number of members in the meeting

Total number of handshakes = "C»

nCy = 45
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n!
A(n—2)! — 45

n(n—1)(n—2)!
2x(n—2)! 45

n(n—1) =90
n?—n—-90=0

n = 10 or n = —9 (not possible)
n =10

Question 32

If sin 18° = Y=L then cos? 48° — sin® 12° has the value

Options:

A, =YL

Vv5-1
B. S

VE+1
C. 8+

—1-+/5
D. =15

Answer: C
Solution:

cos’ A —sin® B = cos(A + B) - cos(A — B)
cos” 48° — sin® 12° = cos (60°) - cos (36°)

36
.l 1—=2sin?2 —
( sin 2)

(1 —2sin*18°)

e

VB4l
8

N~ N~ |-
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Question 33
2 _1 , , .
If A= L3’ then the inverse of (24% + 54) is

Options:

N 3]

w3

4 3
D.gl, -

Answer: A

Solution:

Now, 24% + 54 =2
~[20 -15
T |-15 35

b . 1 d —b
IfA= L d] then A _ad—bc[—c a]

(2A2+5A)1— L l?"r’ 15]

T 47515 20
173
" 951(3 4

Get More Learning Materials Here : m @ www.studentbro.in



Question 34

_ sin z+sin® z _ V2cosz—1 .
IfI=| coszedr = Pcosz + Qlog ‘—ﬁcowﬂ ‘ (where cis a

constant of integration), then values of P and Q are respectively

Options:
1
A 5, ==

B.

|~

’ 42

@
N =
-

|oo

O
o=

|\
w

Answer: B

Solution:

I / sinz + sin® z Iz
cos 2z
sin ¢ (1 + sin? m)
= / dz
2cos?z — 1
2

/ sin x (2 — cos :c) p
p— m

2cos2z —1

Put cosz =t
—sinz dz = dt

t2—2
I:/—dt

2t2 — 1

1 [2t2—4
:_/ dat
2/ 2t2 -1

2_
_1 /Mdt_/Ldt
2| 221 22 — 1

11 3 2t — 1
I=—-t——=x og \/_ +c
22 22 T|V2t+1
1 3 V2cosz —1
= —cosx — ——log +c
2 4+/2 V2cosz +1
1 -3
P=—andQ = —
2 4\/5
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Question 35

The negation of the statement (p A\ q) — (~pV ) is

Options:
A.pVgqV ~r
B.pAgqA ~1
C.~pVgAr
D.~pVe~gqV~r
Answer: B

Solution:

[(pAg) = (~pVr)

e

PAGADA ~r ...[Associative Law |
=pAgA ~1r ..[ldempotent Law]

(AN~ (~pVr)...[o~(p— g =pA~{

Question 36

The probability mass function of random variable X is given by

nCr
PIX =] =4 %" n,r € N
0, otherwise
Options:
A %

B.

o=

C.

NP
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1
D. 5
Answer: B

Solution:
Since zn:P(X =n)=1
z=0

"Cy+"Cy 4+ "Cy... ... +7C,

=1
32

Question 37

The distance of a point (2,5) from the line 3z + y + 4 = 0 measured
along the line L; and L are same. If slope of line L is %, then slope of
the line L, is

Options:
A -3
B. 3

C. 1
D.0

Answer: D

Solution:
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According to the given condition, in AABC, AB = AC.
AABC is an isosceles triangle.

Let m, m, m, be the slopes of given line, L; and L, respectively.

m=-3, m; = %
m—im;

m-—my
1+mm;

| 1+mm2

_ | =3-m,

=my =10

Question 38

The distance of the point having position vector i —2j — 61::, from the
straight line passing through the point (2, —3, —4) and parallel to the

vector 67 + 37 — 4k is units.
Options:

340
A/ G

341
B. 3

V341
C. %1

341
D. 6_].
Answer: D

Solution:
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Given equation of the line is

To find: Its distance from point & = i — 25 — 6k,

Required distance = J |a —al? — l

(@-a)b| 25
I ] o

341

61

Here, |& — a|® = 6 and [

Required distance =

Question 39

A vector 1 is inclined to X-axis at 45°, Y-axis at 60° and at an acute

angle to Z-axis If 1 is normal to a plane passing through the point
(—\/5, 1,1), then equation of the plane is

Options:

A. \/§x+y—|—z:O
B.w+\/§y—|—z:1
C. —\/ia:—l-y—f—2z=5

D.m+y+\/§z:1

Answer: A

Solution:

Letn be inclined at angles a, 8,y to X, Y, Z axes respectively.
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a=45°8=60°y ="
cos?a + cos? B+ cosly =1
3+ 1 +cosPy=1

cos?y = %

v = 60°

n= cosa%—l—cosﬂj’—l—cos'yfc

=i+ 3i+ gk

n
Equation of the required plane is

%(m—l—\/i)—i—%(y—l)—i—%(z—l)zo

Le,v2z+y+2=0

Question 40

If cos 2 — cos™1 % =a,where -1 <z<1,-3<y<3,z< %,then

for all =,y 922 — 6xycos o + v? is equal to

Options:
A. sin?
B. 3sin’ a
C.9sin’ a
D. %sin2 «

Answer: C

Solution:
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cos ta—cos ™t b=cos! (ab—i— V1-—a2.4/1- bz)

- -1Y
cos 'z — cos 15

2
—cos ! (%+\/1—w2-\/1—%) =a

ﬂ—l— V1—22.,/9 —y?
3 3
zy+V1—2%/9—y?=3cosa

zy —3cosa = —y/1— 2 /9 — 12

= Cos &

squaring on both sides, we get

z?y? — 6zycosa + 9cos’a = (1 — :1:2) (9 — yz)
z?y? — 6zycosa + 9cos’a =9 — y? — 9z? 4 x2y?

ie., 922 — 6zycosa + y* = 9sin’a

Question 41

If f(1) = 1,f'(1) = 3, then the derivative of f(f(f(z))) + (f(x))? at
x=1Is

Options:

A. 12

B. 19

C.23

D. 33

Answer: D

Solution:
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Lety = £(£(f(z))) + (£(z))?
LB U@ P ) ) + 2@ ()

W= PO - D) - £ + 260 F ()

=1

dz
=3-3-3+2-1-3
=33

Question 42

Three fair coins numbered 1 and 0 are tossed simultaneously. Then
variance Var (X) of the probability distribution of random variable X,
where X is the sum of numbers on the uppermost faces, is

Options:
A.0.7
B.0.75
C. 0.65
D. 0.62

Answer: B

Solution:

Three fair coins numbered 1,0 are tossed./p>

Sample space = {111,110,101,011,100, 010,
001,000}
n(S) =8

X represents the sum of numbers on upper most face

PX=0)=
PX=1)
2) =
3

o] °°|°° ooles ool»—n

P(X =
P(X

)

Probability distribution of X is
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—~
>

oo|—
oo|ee
oo|ee
oo|—

z=0
1
E(X):Ox—+1><—+2><—+3><§
123
82
3
E(X2) :waP(a:l)—3
z=0

Variance of X = E (X?) — [E(X)]?

(3

9
_3_Z
3
=7 =0.75

Question 43

f sin(x—la) sinz dr =

Options:

A. sina(log(sin(z — a) - cosecz)) + ¢, where c is a constant of integration.
B. cosec a(log(sin(z — a) - cosec x)) + ¢, where c is a constant of integration.
C. —sina(log(sin(z — a) - sinz)) + ¢, where ¢ is a constant of integration.
D. — cosec a(log(sin(z — a) - sinz)) + ¢, where c is a constant of integration.
Answer: B

Solution:
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1
LetI :/ - - dz
sin(z — a)sinz

Putz—a=t—x=a-+t
dz =dt

1
I:/ _ , dt
sint - sin(a + t)

1 / sina
= = . . dt
sina J sint-sin(a + 1)
1 / sin((a +1t) — t) i@
sina J sin(a+t)-sint

_ 1 l/ sin(a—l—t)costdt_/sintcos(a—l—t) dt]

sina sin(a + t) sint sin(a + t)sint

1
= — [/cot tdt — /cot(a+ t)dt]
sina

= coseca[log|sint| — log|sin(a + t)|] + ¢
sint

—— | t¢

sin(a +t) | ]

= cosec a[log(sin(z — a) - cosec )| + ¢

= coseca llog |

Question 44

The derivative of f(sec z) with respect to g(tanx) at z = 7., where
f'(vV2) =4and g'(1) = 2,is

Options:

A.2

B. >

C.v2

1
D.2\/5

Answer: C

Solution:
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Lety = f(secz) and z = g(tan )

— ={'(secz) - secztanz

/ 2
— =g (tanzx) -
T 9 ( ) -sec” x

dy f'(secz)secztanz
Now, — = -
dz g'(tanz)sec? x

dy  f'(secz)tanz

dz  g(tanz) - sec
dy f! (sec %) tan

dz |, %_ g (tan Z) sec T

YD) 4xa

g(1)-v2  2V2
— V2
Question 45

The scalar product of the vector i +j + k with a unit vector along the

sum of the vectors 2; + 43' — 5k and \i + 23’ + 3kis equal to 1, then
value of ) is

Options:
Al

B.2

C.3

D.4
Answer: A

Solution:

(2i 4 4] — 5k) 4 (M + 2] + 3k) = (24 A)i + 6] — 2k
Unit vector along the above vector is

(24+N)i+65—2k _ (24+N)i+6j—2k
V(24+X)24+62+(—2)2 VA2H4N+44
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Scalar product of (i + j + k) with this unit vector is 1 .

St Dy, eenite-2k
(440 Trma
!2+/\ +6—2 -1

Noxawywwri

VAT 44N+ 44 =X +6
A2 4X+ 44 = (A +6)2
8\ =8

A=1

Question 46

The number of discontinuities of the greatest integer function
f(z) = [z],z € (—<,100)

Options:

A. 104

B. 100

C. 102

D. 103

Answer: D

Solution:

As we know greatest integer is discontinuous on integer values in given interval, the integer values are
{-3,-2,-1,0...99}

Total number of discontinuities are 103 .

Question 47
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If [(@ 4 2b+ 3¢) x (b+ 2+ 3a)] - (€+ 2a + 3b) = 54 then the value

Options:
A.0
B. 1
C.3
D.2

Answer: C

Solution:

R.H.S. of the given equality can be written as

(2a+3b+¢) - [(a+2b+ 3¢c) x (3a+ b + 2¢)]
=(2a+3b+¢)-[3(@xa)+(axb)+2(axc)

+6(bx a) +2(b x b) + 4(b x &)
+9(c x a) +3(c x b) + 6(c x ©)]
=(2a+3b+¢)[0+(axb)+2(axc)
—6(a x b) +0+4(b x ¢)
—9(@xc)—3(bxc)+0]
= (2a+3b+¢)[-5(axb)+ (b xc)—"7(axc)
= —10[a-(@axb)] +2[a- (b x )] — 14[a- (a x ¢)]
—15[b-(@xb)]+3[b- (b x¢c)]—21[b-(axc)
—5[c-(@axb)]+[c-(bxc)—"T7c-(axc)
=0+ 2[abc] +0
+0+ 0 + 21[abc]
— 5[abc] + 040
— 18abc]

. 18[abc] = 54
= [abc] =3

Question 48
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A spherical raindrop evaporates at a rate proportional to its surface
area. If originally its radius is 3 mm and 1 hour later it reduces to

2 mm, then the expression for the radius R of the raindrop at any time
tis

Options:

A.6R=t+2

B.R(t+2) =6

C.R=6(t+2)

D.6R =1t

Answer: B

Solution:

According to the given conditions, whent = 0,R = 3 and whent = 1,R = 2

This condition is satisfied by only option (B)

Question 49

If the Cartesian equation of a lineis 6z — 2 = 3y + 1 = 2z — 2, then
the vector equation of the line is

Options:
AT = (%i— §j+12> + A+ 2j + 3K)

~

B.T=(i+]+k)+ i+ 2j+3k)

Answer: A
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Solution:

Given Cartesian equation of the line is

6z —2=3y+1=2z—2

:6@-%):3(%%):2@—1)

z—1

w|»—n

1
IL'—g Yy

1

2

z—1
3

w|»—n

w|—
N
[\&) + w|—= —|—

The given line passes through (%, %1, 1) and has direction ratios proportional to 1, 2, 3.

Vector equation is

T= (%i—%jﬂ%) + (i + 2j + 3k)

Question 50

The volume of parallelopiped, whose coterminous edges are given by
U=1i4+]+ Nk, 0=1%+ j+ 3k, @w=2i+ j+ kis 1 cu. units. If  is the
angle between 4 and w, then the value of cos 0 is

Options:
A3

B.

oo

C.

S

D.

o=

Answer: B

Solution:
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Volume of parallelepiped = [ﬁ v Q]
1 1 A
1 1 3|=1
2 11
= A=2
e 2H1t2 B
- V6-v6 6
Chemistry
Question 51

Which of the following molecules has no lone pair of electrons on
central atom?

Options:
A. SO,
B. SFg
C. NH;
D. SF4
Answer: B
Solution:
Molecule No. of lone pairs on the
central atom
SO» 1
SFg 0
NH; 1
SF4 1
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Question 52

Calculate AG°® for the cell:

S ()

cell

S| [ Mgl | Ag(y at25°C (BL, =090 V)

Options:
A.—-173.7kJ
B. —225.3 kJ
C. -100.2 kJ
D. —290.8 kJ
Answer: A

Solution:

AGO == _nFESe“
= —2 x 96500 x 0.90
= —173700J

= —173.7kJ

Question 53

Which from following statements is NOT correct?
Options:

A. All alkali metals are silvery white.

B. Density of potassium is less than sodium.

C. Compounds of group-1 elements are diamagnetic.
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D. Melting point of group-1 elements increase down the group.

Answer: D

Solution:

Melting point of group-1 elements decreases down the group.

Question 54

A compound made of elements A and B form fcc structure. Atoms of A
are at the corners and atoms of B are present at the centres of faces of
cube. What is the formula of the compound?

Options:
A.AB
B. AB,
C. AB;j
D. AyB

Answer: C

Solution:

Atom

Location

Contribution to a
unit cell

Corners of cube

oo|—

x8=1

Centres of faces

o=

x6=23

Ratio

A:B=1:3

Formula

AB;
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Question 55

What are different possible oxidation states exhibited by scandium?
Options:

A +4

B. +5

C.+4,+5

D. +2,+3

Answer: D

Solution:

Scandium typically exhibits a +3 oxidation state. This is because it has an electronic configuration of

[Ar] 3d' 452, and it typically loses the three outer electrons to achieve a noble gas configuration. While a +2
oxidation state is theoretically possible, it is not commonly observed. Scandium does not commonly exhibit +4
or +5 oxidation states.

Thus, the correct answer to the question is :

Option D : 42, +3

Question 56

Which from following is the slope of the graph of rate versus
concentration of the reactant for first order reaction?

Options:
A. -k
B. k

k
C. 2303

—k
D. 2.303
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Answer: B

Solution:

For a first-order reaction, the rate of the reaction is directly proportional to the concentration of the reactant. The
rate law for a first-order reaction can be written as :
Rate = k[Reactant]

where k is the rate constant.

The graph of rate versus concentration of the reactant for a first-order reaction would be a straight line with a
slope equal to the rate constant k. This is because the rate is directly proportional to the concentration, making
the slope of the line the rate constant itself.

Therefore, the correct answer is :

Option B : k

Question 57

What is the packing efficiency of silver metal in its unit cell?
Options:

A. 52.4%

B. 68.0%

C. 32.0%

D. 74.0%

Answer: D

Solution:

Silver has fcc crystal structure. Packing efficiency of fcc unit cell is 74.0%.

Question 58
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Which from following polymers is obtained from C, F ?

Options:

A.PVC

B. Polyisobutylene
C. Polyacrylonitrile
D. Teflon

Answer: D

Solution:

The monomer used in preparation of teflon is tetrafluoroethylene, (CFy = CFy).

Question 59

Calculate current in ampere required to deposit 4.8 g Cu from it's salt
solution in 30 minutes. [Molar mass of Cu =63.5 g mol ]

Options:

A. 8.1 ampere
B. 6.4 ampere
C. 10.5 ampere
D. 12.3 ampere

Answer: A

Solution:

Get More Learning Materials Here : m @ www.studentbro.in



Cu?;)r +2e” — Cuyy)

: 1 mol
Mole ratio = —
2 mole
I(A) x t(s)

= x mole ratio X molar mass
96500 (C/mole™)

~ I(A) x30x60 y 1 mol

96500 (C/mole~) = 2mole
4.8 x 96500 x 2

I(4)= 63.5 x 30 x 60 8.1A

48¢g x 63.5 g mol !

Question 60

Identify number of moles of donor atoms in 2n mole of SCN .
Options:

A.3n

B. 6n

C.4n

D.n

Answer: C

Solution:

SCN™ has two donor atoms nitrogen and sulfur either of which links to metal atom/ion when in forms a
coordinate bond. Therefore, 1 mole of SCN™ will have 2 moles of donor atoms. Hence, 2n moles of SCN ™ will
have 4n moles of donor atoms.

Question 61

0.2 M aqueous solution of glucose has osmotic pressure 4.9 atm at
300 K. What is the concentration of glucose if it has osmotic pressure
1.5 atm at same temperature?

Options:
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A.0.03 M
B.0.04 M
C.0.06 M
D. 0.06 M
Answer: D

Solution:

n=MxRxT

LS 1.5
M = RT = o0s2.300 — 0-06 M

Question 62

Identify the product when phenol is heated with zinc dust.
Options:

A. Benzoquinone

B. Cyclohexane

C. Benzene

D. Cyclohexanol

Answer: C

Solution:

OH

+7n —= @ +ZnO

Phenol Benzene
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Question 63

Identify the product 'B' in the following reaction.

. CH3;MgBr H->O
Dryice — A — B
Dry ether  dil. HC1

Options:
A. Methanoic acid

B. Ethanoic acid

C. Methanol
D. Ethanol
Answer: B
Solution:

CO; — =585 CHL— COOMgBr

Dry ice (A)

——ie— CH; = COOH + Mg(OH)Br
Ethanoic acid
(B)

Question 64

Which among the following reactions exhibits AH = AU ?

Options:

A. Hz( g) + BI‘2( g) — 2HBI‘(g)
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B.2CO ) 4 Oy 5 — 2COy(

C. PCls( ) — PCly( ) + Cly

D. C(g) + 2H0 ) — 2Hy( 4) + COy )
Answer: A

Solution:

When An, = 0, AH = AU.

For reaction (A), An, = 0.

Question 65

A buffer solution is prepared by mixing (0.2 M sodium acetate and 0.1
M acetic acid. If pK, for acetic acid is 4.7, find the pH.

Options:
A.3.0
B. 4.0
C.5.0
D.2.0

Answer: C

Solution:

Using Henderson's equation,

[Salt |
pH = pK, + logy, TAcid]

0.2
pH = 4.7+ log;, 2 = 4.7+ 0.3010 = 5.001

For acidic buffer, if [Salt] > [Acid], then pH > pK, of acid. Hence, only option (C) is valid.
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Question 66

A solution of nonvolatile solute is obtained by dissolving 3.5 gin 100 g
solvent has boiling point elevation 0.35 K. Calculate the molar mass of
solute.

(Molal elevation constant = 2.5 K kg mol ')
Options:

A. 270 g mol

B.260 g mol "’

C. 250 gmol *

D.240 g mol

Answer: C

Solution:

_ KpxW,yx1000 _ 2.5x3.5x1000 __ -1
M = =% oW, = “ossxio0 - — 290 g mol

Question 67

At 0°C a gas occupies 22.4 liters. What is the temperature in Kelvin to
reach the volume of 224 liters?

Options:
A. 546 K
B. 273 K

C.2730 K
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D. 5460 K

Answer: C

Solution:

According to Charles' law,

W _ ¥

7 = 7. (atconstantnand P)

_ VoxTy _ 224x273 __
T, = 7Y =2730 K

Question 68

Which from following rule / principle states that "No two electrons in
an atom can have the same set of four quantum numbers"?

Options:

A. Pauli's exclusion principle

B. Hund's rule

C. Aufbau rule

D. Heisenberg uncertainty principle

Answer: A

Question 69

Which from following molecules exhibits highest acidic nature?

Options:
A.Hy0

B. HyS
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C. H2S€
D. HzTe

Answer: D

Solution:

The acidic character of the hydrides of group 16 increases from H2O to HoTe.

Question 70

What is the number of moles of sp? hybrid carbon atoms in one mole
of hexa-1,4-diyne?

Options:
A.S

B.3

C. 4

D. Zero
Answer: D

Solution:

CH; -C=C-CH,-C=C-H

hexa—1,4—diyne

It does not contain sp? hybridized carbon atom. Hence, the number of moles of sp? hybrid carbon atoms in one
mole of hexa-1,4-diyne is zero.

Question 71

Which of the following is NOT obtained when a mixture of methyl
chloride and n-propyl chloride is treated with sodium metal in dry
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ether?
Options:
A. Ethane
B. Butane
C. Propane
D. Hexane

Answer: C

Solution:

When a mixture of methyl chloride and n-propyl chloride is treated with sodium metal in dry ether, three
possible alkanes formed are: ethane, butane and hexane.

Question 72

Which carbon atoms (numbered from C; to C ) are involved in the
formation of ring structure of glucose?

Options:

A. Cy and Cs
B. Cy and C;
C.Ciand C4
D. C; and Cs

Answer: D

Solution:

The ring structure of glucose is formed by reaction between the formyl (—CHO) group (C-1) and the alcoholic (
—OH) group at C-5.
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Question 73

Calculate the amount of reactant in percent that remains after 60
minutes involved in first order reaction. (k = 0.02303 minute )

Options:
A. 25%
B. 75%
C. 50%
D. 12.5%

Answer: A

Solution:

For a first order reaction,

0.693
k—

t1/2
0.693

ti2 = G303 ~ S0 min

Percent of reactant that remains after t1/o = 50%
2 X t1/2 = 60 min

Therefore, percent of reactant that remains after 2t 5 = 25%

Question 74

Which salt from following forms aqueous solution having pH less than
7?

Options:
A. CH3COONa

B. NaQSO4

Get More Learning Materials Here : m @ www.studentbro.in



C. CuSOy4
D. Na2003

Answer: C

Solution:

A salt of strong acid and weak base forms aqueous solution having pH less than 7 (that is, it forms an acidic
solution). CuSOy is salt of strong acid H2SO4 and weak base Cu(OH);.

Question 75

Identify neutral ligand from following
Options:

A. Ammine

B. Nitrato

C. Cyano

D. Chloro

Answer: A

Solution:

The neutral ligand from the options provided is :

Option A

Ammine

An ammine in coordination chemistry refers to an ammonia molecule acting as a ligand, attached to the central

metal atom/ion through a lone pair of electrons. It is neutral because the ammonia molecule itself does not carry
any net charge.

Question 76
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Identify the product 'B' in following reaction.

H>N—NH, KOH,HO—(CHz)z_OH
Ethyl phenyl ketone — A 7

Options:

A. Phenylhydrazone
B. Ethyl benzene

C. n-Propyl benzene

D. Isopropyl benzene

Answer: C
Solution:
(l LM
@(: 0 <A> N - NH;
Ethyl phenyl ketone e
( H:
CKOILHOACH 101 </_>7{ 1L, - NH,
n-Propyl benzene

Question 77

Which of the following amines undergoes acylation reaction?
Options:

A. Ethyldimethylamine

B. N-Methylaniline

C. N,N-Dimethylmethanamine
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D. N,N-Dimethylaniline

Answer: B

Solution:

Aliphatic and aromatic primary and secondary amines undergo acylation reaction.

Among the given options, N-Methylaniline is a secondary amine and hence, it undergoes acylation reaction. All
other amines given are tertiary amines.

Question 78

What is the IUPAC name of following compound?

H>N

Options:

A. 1-Methylbut-2-en-1-amine
B. Pent-3-en-2-amine

C. Pent-2-en-4-amine

D. 4-Methylbut-2-en-4-amine
Answer: B

Solution:

In [TUPAC nomenclature of organic compounds, —NH, group has a higher priority than a carbon-carbon double
bond.
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Pent-3-en-2-amine

Question 79

What is the number of unit cells when one mole atom of a metal that
forms simple cubic structure?

Options:

A.6.022 x 10%
B. 1.204 x 10%*
C.9.033 x 10%
D. 3.011 x 102

Answer: A

Solution:

Number of atoms in one mole of atom of a metal = 6.022 x 1023
Number of atoms in a simple cubic unit cell = 1

Number of unit cells = 6.022 x 102

Question 80
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Identify the gas produced due to reduction of NH} ions at cathode
during working of dry cell.

Options:

A. Ammonia

B. Hydrogen

C. Hydrogen chloride

D. Chlorine

Answer: B

Solution:

In a dry cell, at cathode, NHI ions are reduced and hydrogen gas is produced.

+ —
2NH4(aq) +2e” — 2NH3(aq) + Hz( g)

Question 81

Which of the following is secondary benzylic alcohol?
Options:

@/K
©><OH
<ad

A.
B.
C.
D.
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Answer: B

Question 82

Find the value of spin only magnetic moment for chromium cation in
+2 state.

Options:
A.3.87 BM
B. 4.90 BM

C. 2.84 BM
D. 1.73 BM

Answer: B

Solution:

Cr*" :[Ar]3d*=n=14
Spin-only magnetic moment,

;'Liz \/n(n + 2) BM

= 1/4(4+2) = V24 BM
— 4.90 BM

Since the number of unpaired electrons (n) = 4, u ~ 5. Hence, option (B) is the correct answer.

Question 83

An ideal gas expands by performing 200 J of work, during this
internal energy increases by 432 J. What is enthalpy change?

Options:
A.200J
B. 232 J

C.432J
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D.632J

Answer: D

Solution:

Assuming constant pressure,
AH = AU 4+ PAV =AU -W
Work done (W) = —200 J (for expansion of a gas)

AU = 4432 ]
AH = AU — W = 4432 — (—200) = +632 J

Question 84

Calculate the wavenumber of the photon emitted during transition
from the orbit of n = 2 to n = 1 in hydrogen atom.

[RH — 109677 cm

Options:
A.27419.3 cm™
B. 109677.0 cm '
C.12064.5 cm ™"
D. 82257.8 cm ™'
Answer: D

Solution:

For hydrogen atom,

1

A1 -1
2 ;2

% = 109677 [ }cm

Here,nj = 2,nf =1
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v

109677 | — — —] cm !

(11
=109677 | = — —] cm !

= 109677 Z] cm !

— 82257.8 cm !

Question 85

Calculate the value of AG for following reaction at 300 K.
H>O0) — HyOy
(AH — 7kJ,AS = 24.8 ] K_1>

Options:

A.0.74 kJ mol "
B. —0.82 kJ mol '
C.0.21 kJ mol ’
D. —0.44 kJ mol !
Answer: D

Solution:

AH =T7kJ

AS=248JK ' =248 x103kJK™!
T=300K
AG = AH — TAS

AG =TkJ — (300 K x 24.8 x 10~° kJ K‘l)
—7kJ —744k] = —0.44 kJ

Question 86
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What is the oxidation state of carbon in CaC, and K,C50,4
respectively?

Options:

A. —2and 46

B. —1and +3

C. +2and 42

D. -2 and +3

Answer: B

Solution:
CaC,
42+ (zx2) =0orz=—1
K,C50,

(+1x2)+(xx2)+(-2x4)=0o0rz =43

Question 87

What is the number of moles of water molecules required to prepare n
moles of methane from n moles of methyl magnesium iodide?

Options:
A.n

B. 2n

C. 0.5n
D.0.In

Answer: A

Solution:
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diy ethr

CH:—Mg—1+H—-0—H ———— CH; —H + Mgl{O1)
Methyl Mcthane
magnesium odide

From the reaction, n moles water molecules are required to prepare n moles of methane from n moles of methyl
magnesium iodide.

Question 88

Which of the following metals is used as catalyst in manufacture of
sulphuric acid by contact process?

Options:

A. Iron

B. Platinum
C. Nickel
D. Cobalt

Answer: B

Solution:

In the contact process of industrial production of sulfuric acid; sulphur dioxide and oxygen from the air react
reversibly over a solid catalyst of platinised asbestos.

Question 89

The rate for reaction A + B — product, is 1.8 x 102 mol dm *s .

Calculate the rate constant if the reaction is second order in A and
first order in B. ((A] = 0.2M; [B] = 0.1M)

Options:

A.9.0mol 2 dm®s?
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B.18.0 mol 2 dm®s!
C.4.5mol 2 dm®s~*

D. 16.0 mol 2> dm%s™?

Answer: C

Solution:

Rate = k[A]?[ B]
rate
[A]?[ B]

1.8 x 10 2mol dm 3 s

k —

-1
k —

2
(0.2 mol dm_3> % 0.1mol dm *

— 4.5 mol 2dm% s!

Question 90

Which of the following concentration terms depends on temperature?
Options:

A. Molality

B. Molarity

C. Mole fraction

D. Percent by mass

Answer: B

Solution:

Among the given options, the concentration term that depends on temperature is :
e Option B - Molarity

Molarity is defined as the number of moles of solute per liter of solution. Because the volume of a solution
changes with temperature due to thermal expansion or contraction, molarity is temperature-dependent. As
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temperature increases, the volume of the solution can increase, causing the molarity to decrease, and vice versa.
The other options are not temperature-dependent :

» Option A - Molality : Molality is the number of moles of solute per kilogram of solvent. Since it's based
on mass, which does not change with temperature, molality is independent of temperature.

e Option C - Mole Fraction : Mole fraction is the ratio of the number of moles of a component to the total
number of moles in the mixture. Since it is a ratio of moles and does not involve volume, it is not affected
by temperature changes.

e Option D - Percent by Mass : Percent by mass (or weight percent) is the ratio of the mass of the solute to
the total mass of the solution, multiplied by 100. Since mass is not affected by temperature, this
concentration term is also temperature-independent.

Therefore, molarity is the term among the given options that is affected by changes in temperature.

Question 91

What type of reaction is the formation of aldol from aldehyde?
Options:

A. Condensation reaction

B. Addition reaction

C. Substitution reaction

D. Elimination reaction

Answer: A

Solution:

The formation of aldol from an aldehyde is a :
Option A : Condensation reaction

This is because aldol formation involves the combination of two aldehyde molecules (or one aldehyde and one
ketone) to form a B-hydroxyaldehyde (aldol) with the loss of a water molecule, which is characteristic of a
condensation reaction.
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Question 92

Identify homopolymer from following.
Options:

A. Polyacrylonitrile

B. Glyptal

C. Polycarbonate

D. Buna-S

Answer: A

Solution:

The homopolymer from the options given is :

Option A : Polyacrylonitrile

This polymer is a homopolymer because it is made up of only one type of monomer, acrylonitrile.

Question 93

Identify the chiral molecule from following.
Options:

A. 2-Bromopropane

B. 2-Bromo-2-methylbutane

C. 2-Bromo-3-methylbutane

D. 3-Bromopentane

Answer: C

Solution:
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CHj;
1«2 3 4
CH;— (EH—CH—CHg,
Br

2-Bromo-3-methylbutane is a chiral molecule.

Question 94

What is the mass in gram of 1 atom of an element if its atomic mass is
10u?

Options:

A.2.06056 x 1072 g
B. 1.66056 x 1072 g
C.1.06056 x 10 % g
D. 3.66056 x 10 g
Answer: B

Solution:

Atomic mass is the mass of an atom of the element.
Mass of 1 atom of the element = 10u
Now, 1lu = 1.66056 x 10~%* g

Therefore, 10u = 1.66056 x 1023 g

Question 95
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Solubility of a salt A, B, is 1 x 107> mol dm ~°. What is the value of

its solubility product?

Options:
A.1.08 x 1071
B.8.1x 1071
C.2.7x10°1
D.2.0 x 10713
Answer: A
Solution:

o A3t 2
Az By(s) = 2 Al T3 By

Here,z =2,y =3

Kqp = xwnyery
_ (2)2(3)3 g2+3
— 108 S°

K,, = 108 x (1 x 10°%)°
=108 x 1071°
—1.08x 1071

Question 96

Identify the element having general electronic configuration ns’np*

from following.
Options:

A. Se

B. Br

C. Xe
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D. Kr

Answer: A

Solution:

The general electronic configuration of the group 16 elements is ns?np?. Among the given options, Se is a group
16 element.

Question 97

Identify the product A obtained in the following reaction.

L. .. conc, HyS04
Phenol + Conc. Nitric acid —

Options:

A. o-Nitrophenol

B. p-Nitrophenol

C. 2,4,6-Trinitrophenol

D. Mixture of ortho and para-nitrophenol

Answer: C

Solution:

Phenol reacts with concentrated nitric acid in presence of concentrated HoSOy4 to form 2,4,6-trinitrophenol
(picric acid).

Ol O
UpN\@/T\'();
. ' Cong + 3H,0
@ ) NO- T} |
Phenol Cone.. HNO, N
Picne acid
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Question 98

What is the value of specific rotation exhibited by glucose molecule?
Options:

A. 452.7°

B. —92.4°

C. +66.5°

D. +40.3°

Answer: A

Solution:

The specific rotation of a glucose molecule is a measure of the degree to which it rotates the plane of polarized
light. The specific rotation for glucose is :

Option A : +52.7°

This value is typical for the D-form of glucose (dextrose) in solution at a standard temperature and wavelength.

Question 99

What type of information is collected using scanning electron
microscopy?

Options:

A. Structure of material surface
B. Crystal structure

C. Binding nature

D. Particle size

Answer: A
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Solution:

Scanning Electron Microscopy (SEM) is a powerful technique used in various scientific fields for analyzing the
surface characteristics of materials.

e Option A - Structure of Material Surface : This is a primary use of SEM. It allows for high-resolution
imaging of the surface topography and morphology of materials. SEM can provide detailed images of the
surface structures, revealing features like cracks, pores, and the arrangement of particles on a surface.

e Option B - Crystal Structure : SEM itself is not typically used for determining crystal structure. This
aspect is more directly studied using techniques like X-ray diffraction (XRD). However, SEM can be
combined with diffraction techniques, such as electron backscatter diffraction (EBSD), to study
crystallographic information in materials.

e Option C - Binding Nature : SEM does not directly provide information about the binding nature of
atoms or molecules in a material. However, when combined with other techniques like Energy-dispersive
X-ray spectroscopy (EDX or EDS), it can be used to analyze the elemental composition and infer binding
information.

e Option D - Particle Size : SEM is highly effective for determining particle size and distribution. It is
commonly used in materials science, nanotechnology, and other fields to measure and analyze the size of
particles, including nanoparticles.

In summary, the most direct application of SEM among options is the study of the structure of material surfaces
(Option A), though it can also contribute to understanding aspects of crystal structure and particle size when
combined with other techniques.

Question 100

Identify the reagent A in the following conversion.

Alkyl halide i Alkyl nitrite
Options:

A. KNOg

B. NaNO3

C. AgNO,
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D. KNO,

Answer: D
Solution:

Alkyl halide (R — X) on treatment with KNO, forms alkyl nitrite (R — O — N = O).

Question 101

A rubber ball filled with water, having a small hole is used as the bob
of a simple pendulum. The time period of such a pendulum

Options:

A. is a constant.

B. decreases with time.

C. increases with time.

D. first increases and then decreases, finally having same value as at the beginning.

Answer: D

Solution:

FromT = 2#,/%

The eftective length increases due to this flow of water. Therefore, T increases. As the water flows out, the
length decreases and becomes equal to the original length. Hence, the time period becomes equal to the value at
the beginning.

Question 102
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The ratio of wavelengths for transition of electrons from 2°¢ orbit to
1% orbit of Helium (He'™) and Lithium (Li*™") is (Atomic number
of Helium = 2, Atomic number of Lithium = 3)

Options:
A.9:4
B.9:36
C.4:9
D.2:3

Answer: A

Solution:

To find the ratio of the wavelengths for the transition of electrons from the 2™ orbit to the 1° orbit for Helium
ion He™ ™" and Lithium ion Li*, we can use the formula derived from the Rydberg equation for wavelengths of
emitted photons during electron transitions in hydrogen-like atoms.

The Rydberg formula for the wavelength A is given by:

where,

e R is the Rydberg constant for hydrogen,
e 7 is the atomic number of the nucleus,
e n7 is the lower energy level,
e ng is the higher energy level.
For a transition from the 2™ orbit to the 1% orbit (ny = 2 and nq = 1), the formula simplifies to:
§ = B2 (&) = B2 (3
Therefore, A = ﬁ.
For Helium ion He™ " (Z = 2):

L
3R

__4 _ _ 4
Ahe = 3R22 ~ 12R

For Lithium ion Li™ (Z = 3):
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4 _ 4
ALi = 3R32 ~ 27R

To find the ratio of the wavelengths (Ag. : Ar; ), we divide the expressions obtained for Ay, and Ay :

e _%_E_g
N e 1271

Thus, the ratio of the wavelengths for the transition of electrons from the 2" orbit to the 1%t orbit of Helium ion
(He™™) to Lithium ion (Li™) is 9 : 4.

Therefore, the correct answer is Option A: 9 : 4.

Question 103

For an intrinsic semiconductor (nh and n. are the number of holes per
unit volume and number of electrons per unit volume respectively)

Options:

A.ny <n,
B.n, = n,
C.np =3
D.ny > ne

Answer: B

Question 104

A 5.0 V stabilized power supply is required to be designed using a

12 V DC power supply as input source. The maximum power rating of
zener diode is 2.0 W. The minimum value of resistance R in ()
connected in series with zener diode will be

Options:

A.16.5
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B.17.5
C. 18.5
D. 155

Answer: B

Solution:

Using the series resistance formula for a zener diode

(Vs — V)
IZmaX

Py 2
— = — =400 mA
vV, 5 o

(2-5 71
%7 400 x 10~ 400
— 1750

Rg =
IZmax =

x 10°

Question 105

A jar 'P' is filled with gas having pressure, volume and temperature
P,V, T respectively. Another gas jar () filled with a gas having
pressure 2P, volume - and temperature 2 T. The ratio of the number

4

of molecules in jar P to those in jar Q) is

Options:
A l:1
B.1:2
C.2:1
D.4:1

Answer: D

Solution:
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According to the ideal gas equation PV = NkgT
For jar P, we have

PV =NikgT ..... (1)

For jar Q, we have,

(2P) (¥) = Nokg(2T)

= PV =4 N,kgT ..... (i)

From equations (i) and (i1)

Ny
N7 = 4N. = — =4
1 2 N,

N11N2:411

Question 106

The magnetic flux through a loop of resistance 10 (2 varying according
to the relation ¢ = 6t> + 7t + 1, where ¢ is in milliweber, time is in
second at time t = 1 s the induced e.m.{. is

Options:
A.12mV
B.7TmV
C.19mV
D.19V

Answer: C

Solution:

GivenR=10Q,¢ =6t2+ 7t + 1 mWb,t =15

do

Frome = 4,

e= 4 (6t2+Tt+1) =12t +7

Put t = 1 in the above equation,
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e=19mV

Question 107

A thin rod of length 'L’ is bent in the form of a circle. Its mass is ',
What force will act on mass 'm' placed at the centre of this circle?

( G = constant of gravitation)
Options:

A. zero

GMm
"4 L2

472GMm
C. 4’GMu

D. 2GL1\éIm

Answer: A

Solution:

Consider two diametrically and equal small and equal mass segments dM; and dM,

dM - dM

H
=
|

Force at the centre due to dM; is

GmdM
Fi==""
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Similarly,

Force at the centre due to dMs is

ButFy = —Fy
= F;+Fy =0 (. the forces cancel each other out as they are equal and opposite)

If this process is done for all such dM segments, we find the net force at the centre of the circle to be zero.

Question 108

The coil of an a.c. generator has 100 turns, each of cross-sectional area
2 m?. It is rotating at constant angular speed 30 rad/s, in a uniform

magnetic field of 2 x 102 T. If the total resistance of the circuit is
600 2 then maximum power dissipated in the circuit is

Options:
A6 W
B.9W
C.12W
D.24 W

Answer: C

Solution:

N =100, A = 2m? w = 30rad/s
B=2x10"2T,R = 6000

Maximum power dissipated in the circuit

Ey Iy

AR

Pmax — Erms X Irms =
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Putting (2) into (1) we get,

E2
Io=3x

But Eg = NABw

Eo=100x2x2x 1072 x 30
—120V
120 x 120
T _12W
2 x 600

Pmax -

Question 109

A beam of unpolarized light passes through a tourmaline crystal A and
then it passes through a second tourmaline crystal B oriented so that
its principal plane is parallel to that of A. The intensity of emergent
light is Ip. Now B is rotated by 45° about the ray. The emergent light

will have intensity (cos 45° = %)
Options:
A.

B.

Sl s

C.

I—i&l
)

2
D. 1
Answer: A

Solution:

Using law of Malus,
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I=1,cos?6
=1, (cos2 45)

Question 110

The materials suitable for making electromagnets should have
Options:

A. high retentivity and high coercivity

B. low retentivity and low coercivity

C. high retentivity and low coercivity

D. low retentivity and high coercivity

Answer: B

Solution:

The correct option for materials suitable for making electromagnets is Option B: low retentivity and low
coercivity.

To understand why, let's dive into the terms retentivity and coercivity in the context of magnetic materials:

e Retentivity (or remanence) is the ability of a magnetic material to retain a certain amount of residual
magnetism after an external magnetizing field is removed. High retentivity means the material retains a
significant amount of magnetization, while low retentivity means it loses most of the magnetization when
the external field is removed.

» Coercivity is the measure of the coercive force required to reduce the magnetization of a magnetic
material to zero after the magnetization of the sample has been driven to saturation. Essentially, it indicates
how difficult it is to demagnetize the material. High coercivity means it is difficult to demagnetize, while
low coercivity indicates it is easy to demagnetize.

Electromagnets are designed to be turned on and off (magnetized and demagnetized) easily with the application
and removal of an electric current. Therefore, materials used for electromagnets should have low retentivity so
they can easily lose their magnetism when the current is turned off and low coercivity so they can be magnetized
and demagnetized easily with small changes in current. This ensures the electromagnet is effective in
applications that require rapid switching between the magnetized and demagnetized states.
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Materials with high retentivity and high coercivity are more suitable for permanent magnets, which are intended
to maintain their magnetic field without a continuous external power source.

Question 111

A body falls on a surface of coefficient of restitution 0.6 from a height
of 1 m. Then the body rebounds to a height of

Options:
A.1lm
B.0.36 m
C.04m

D. 0.6 m

Answer: B
Solution:

As the body falls from a height

u=20

vZ =u?+ 2gh
vZ=2x98x1=19.6
v=119.6m/s

Coefficient of restitution e = %

Velocity after collision (v¢)

Velocity before collision (vy,)
Vi =¢€ X Vp

vi =0.6 x v/19.6 m/s
After the body rebounds,

v? = u? —2gh
= u? = 2gh
h=u?/2g

Here, u = vy
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(0.6 x v/19.6)?

h="—7938
—0.36m

Question 112

In a diffraction pattern due to single slit of width 'a’', the first
minimum is observed at an angle of 30° when the light of wavelength

o
5400A is incident on the slit. The first secondary maximum is observed
at an angle of (sin 30° = %)

Options:

. sin -1

N3

B.sin ! (

w|ro

. sin -1

o=

)
)
)
)

D.sin™" (

Ny

Answer: A

Solution:

th

Forn™ secondary minimum,

path difference = asin 6, = nA

nth

For secondary maximum,

o>~

path difference = asin 6, = (2n + 1)
For 1% minimum, a sin30° = \ ..... (i)
For 2" maximum, a sinf, = (2 + 1)% =32 (i)

Dividing equation (i) by equation (i1),

% = 0, =sin"? (%)
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Question 113

A stone is projected vertically upwards with speed 'v'. Another stone of
same mass is projected at an angle of 60° with the vertical with the
same speed 'v'. The ratio of their potential energies at the highest
points of their journey is

$in 30° = cos 60° = 0.5, cos 30° = sin 60° = 3

Options:
A.4:1
B.2:1
C.3:2
D.1:1

Answer: A

Solution:

P.E. of the stone projected vertically is,
P.E. = mgh

_ 2P
Buth—2—g

02
P.E,=mg <—>
29

For the second stone thrown at an angle 8,,¢,. horizontal,

b v2sin2 0 B v? sin? 30° v
29 29 gy

2 2
PE. 2 = mg <§_> S (ii)
g

Dividing equation (i) by equation (ii)

’!‘I‘L’U2
PR = —((_)) =4:1
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Question 114

An electron (mass m ) is accelerated through a potential difference of '
V" and then it enters in a magnetic field of induction 'B' normal to the
lines. The radius of the circular path is (e = electronic charge)

Options:
A 2eV
* m
2Vm
B eB2
2Vm
C eB
2Vm
D e2 B
Answer: B
Solution:

Radius of circular path in a cyclotron is given by

v
R=-"§
Hereq =e,
R=2V . ()

On entering the field,

1
KE =eV = Emv2

2%V
v=1/2 i)
m

Putting (i1) into (1),

eV
R_ m\/ 2T B 2Vm
~ eB | eB?
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Question 115

A capacitor, an inductor and an electric bulb are connected in series to
an a.c. supply of variable frequency. As the frequency of the supply is
increased gradually, then the electric bulb is found to

Options:

A. increase in brightness.

B. decrease in brightness.

C. increase, reach a maximum and then decrease in brightness.
D. show no change in brightness.

Answer: C

Solution:

The given circuit acts like a series LCR circuit.

ICI L Bulb
[

(~)
N

j v

Rz-ﬁ-(wL—%)2

From the above formula, when w = 0, I = maximum

When w is increased, I starts to decrease and when w = ﬁ the current will be zero. This cycle will repeat
going forward. So brightness will increase, reach a maximum and then decrease.

Question 116

Get More Learning Materials Here : I m @ www.studentbro.in



When both source and listener are approaching each other the
observed frequency of sound is given by (V; and Vs is the velocity of
listener and source respectively, ny = radiated frequency)

Options:
A.n=n \\;J:\\Z
B.n = o [+
C.n= g y/-:xi:
D.n =y |y

Answer: A

Solution:
Using Dopper's effect formula for approaching frequency when both source and listener are approaching each
other, the observed frequency of sound is given by,

_ V4VL
=" [ V-V, ]

Question 117

Water is flowing through a horizontal pipe in stream line flow. At the
narrowest part of the pipe

Options:

A. velocity 1s maximum and pressure minimum.
B. pressure is maximum and velocity minimum.
C. both pressure and velocity are minimum.

D. both pressure and velocity are maximum.
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Answer: A

Solution:

Using equation of continuity,

Ajvy = Ay

In streamlined flow, as the product of Av is a constant, the velocity at the narrowest part will be maximum.
By using Bernoulli's principle,

P+ %pv2 + pgh = Constant

We see that pgh is constant because the pipe is horizontal.

As velocity increases, for the equation to remain constant, P has to decrease.

Velocity will be maximum and pressure is minimum.

Question 118

The angle of prism is A and one of its refracting surface is silvered.
Light rays falling at an angle of incidence '2A"' on the first surface
return back through the same path after suffering reflection at the
silvered surface. The refractive index of the material of the prism is

Options:

- (A
A. 2sin (7)
B.2tan A
C.2cos A
D.2sin A

Answer: C

Solution:
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Silvered

B C

Given: Angle of Prism= A I=2A

As DE is falling normally on the silvered side AC,
r=90—(90—-A)

r=A

Using Snell's law,

sini _ sin2 A 2sinAcosA __
sint ~  sinA T sin A =2cosA

Question 119

The maximum velocity of a particle performing S.H.M. is 'V'. If the
periodic time is made (%) * and the amplitude is doubled, then the new
maximum velocity of the particle will be

Options:

A ¥

3V

B. 5~
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C.3V
D.6V

Answer: D

Solution:

GivenT':%TandA’:2A

D

! 27 27 b
W=+ ==+ = 3w
TG T

The new maximum velocity

Vl — A,w/
=(2A) x (3w)
=6Aw
=6V
Question 120

A conducting wire of length 2500 m is kept in east-west direction, at a
height of 10 m from the ground. If it falls freely on the ground then the

current induced in the wire is (Resistance of wire = 25\/ §Q,
acceleration due to gravity g = 10 m/s?, By =2 x 10°T)

Options:
A.02A
B.0.02 A
C.0.01A
D.2A

Answer: B

Solution:
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We know, e = B/v
v? = 2gh
v = 4/2gh
e=(2x107%) x 2500 x V2 x 10 x 10
= (2 x 107°) x 25000 x 2
=2v2x25 x10% x 107°

—50V/2x 1072V
2 x 1072
IZEZW—XO=2><10—2:0.02A
R 25v/2

Question 121

For an electron moving in the n™ Bohr orbit the deBroglie
wavelength of an electron is

Options:
A. nnr
B

n

nr
C. %

2mr
D. 2

Answer: D

Solution:

From de Broglie's hypothesis,

A=t =B )

and from Bohr's atomic model,

__ nh
L=
Also,

L =mvr,

Due to quantization of angular momentum, we can write,
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— = mvr
2 o
nh
_—

27mr

..o, (i)

putting (ii) into (i), we get,

— h — 2mr
A= m(nh/2mmr) ~  n

Question 122

A square lamina of side 'b0' has same mass as a disc of radius 'R' the
moment of inertia of the two objects about an axis perpendicular to

b

the plane and passing through the centre is equal. The ratio  is

Options:
A l:1
B. \/§ 1
C.v6:1
D.1:3
Answer: B

Solution:

_ Mb®

Ilamina
MR?
Idisc = 2
G Mb?  MR?
1ven =
ve 6 5
b2
R

=3

Get More Learning Materials Here:

@’Q www.studentbro.in



Question 123

A body weighs 300 N on the surface of the earth. How much will it
weigh at a distance % below the surface of earth? ( R — Radius of

earth)

Options:
A. 300N
B.250 N
C.200N
D.150 N

Answer: D

Solution:

Acceleration due to gravity at depth d,

Weight of the body at depth d;

W, =mgy =300 x + = 150N

Question 124

To get the truth table shown, from the following logic circuit, the Gate
G should be

Get More Learning Materials Here : m @ www.studentbro.in



JEE & NEET MHT-CET 4 @

Questions by Chapter View All

Previous Year Question Mock Test semains @) (neer @) (wnreer ©) [owe
Chapter & Topic-Wise PYQs <

NCERT Line by Line MCQs.

AR, Statement, Diagram Based Question
Detailed Step-by-Step Solutions

Toolbox g
§ NCERT Line AR &
by line Statement
Chapter wise PYQ

JEE Mains ® NEET

v

ExamBro # Exam Bro

s Praparing for kadical

———— Down load N ow I I ;;,,,@.,é Your Smart Learning Assistant for 3
t Proparing far Engnsenng - O 8 9 <

Home Tests My Exams Profile

2
)

Chapter Al >



https://exambro.app/?utm_source=web

5 0 | 0

Options:
A.OR

B. AND
C.NOR
D. NAND

Answer: B

Solution:

Ae

Be—G

Truth table for Y, with the possible values of C is,

A Cc Y
0 0 0
0 0 0
1 0,1 1
1 0,1 1
For gate G
A B o
(I) 0 0 0
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A B C
(1) 0 1 0
(III) 1 0 0,1
(Iv) 1 1 0,1

G is not a NOT gate as NOT gate takes only one input. (II) indicates G is not a OR gate as OR gate would give
high output for the inputs in (II). Also, (II) indicates it is not a XOR gate as XOR would also give high output for
inputs in (II). Hence, the given truth table is satistied only by AND gate.

Question 125

For a gas having 'X' degrees of freedom, "' is (7 = ratio of specific
heats = CP/Cv)
Options:

1+X
AL

B.1+ %
C.1+2
D.1+1
Answer: C

Solution:

~ and degrees of freedom is related by

_ f42
Y=

Where f is the number of degrees of freedoms.

Givenf = X,

=52 =14%
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Question 126

A galvanometer of resistance G is shunted with a resistance of 10% of
G. The part of the total current that flows through the galvanometer is

Options:

A 1

B. 21

C. 551

D. 31

Answer: A

Solution:
L, 8§ 016 1
I S+G 01G+G 11
Igzl—llI

Question 127

If an electron in a hydrogen atom jumps from an orbit of level n = 3
to orbit of level n = 2, then the emitted radiation frequency is (where
R = Rydberg's constant, C = Velocity of light)

Options:

3RC
A. 27

RC
B. T

8RC
C . 9

5RC
Do 36
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Answer: D

Solution:

| |
| —

A_L]
n 5

R

[N
NlH

1
)
1
D)

l\?lH

[

- <& _ 5
=3 36RC

—n

Question 128

Self inductance of solenoid is

Options:

A. directly proportional to current flowing through the coil.
B. directly proportional to the length.

C. directly proportional to its area of cross-section.

D. inversely proportional to the area of cross-section.

Answer: C

Question 129

The capacitance of a parallel plate capacitor is 2.5 uF. When it is half
filled with a dielectric as shown in figure, its capacitance becomes 5 uF
. The dielectric constant of the dielectric is
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Ir ////e///lum
’ )

Options:
A.7.5
B.3

C. 4
D.5

Answer: B

Solution:

Given C = <4 = 2.5 uF

When half filled with air,

When half filled with a dielectric,

— ErEO( A/2) _ &€ A
Cy = d 2d

From the figure, it can be seen that C; and Cj are in parallel configuration.
Ceq - C1 + 02
Given, Ceq = 5,uF

= 5uF = 2% 4 2 h

— 25 2.5
5= 5 +er2

3.75
1.25

61-:3

:SI‘
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Question 130

Equation of simple harmonic progressive wave is given by
Y= \/_ —=sinwt + ﬁ —=cos wt then the resultant amplitude of the wave is

(cos90° = 0)
Options:

atb
Ao ab

B, Yatvb
ab

Vatvhb
R~

a+b
D. 5

Answer: D

Solution:

y= %sinwt + %sin (wt + %)

Here phase difference =

B

The resultant amplitude

(&) () =i

Question 131

Two uniform brass rods A and B of length 'l' and '2[' and their radii '
2r' and 'r' respectively are heated to same temperature. The ratio of
the increase in the volume of rod A to that of rod B is

Options:
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Al:1
B.1:2
C.2:1
D.1:4

Answer: C

Solution:

To determine the ratio of the increase in the volume of rod A to that of rod B, we need to consider the formula
for the volumetric expansion due to heating. The change in volume (AV) of a rod due to a change in temperature
can be given by:

AV = VAT

where:

B = coefficient of volumetric expansion (which is the same for both rods since they are made of brass),
V = initial volume of the rod,

AT = change in temperature (which is the same for both rods).

First, let's calculate the volume of each rod. The volume V of a cylindrical rod is:
V =mr?l

For rod A:

Length =1,

Radius = 2r.

Therefore, the initial volume of rod A (V) is:

Va=n(2r)%l =m-4r. 1 = 4nrl

For rod B:
Length = 21,
Radius = r.

Therefore, the initial volume of rod B (Vp) is:
Vi = wr?(2l) = 27r?l
Now, the increase in volume (AV) of each rod due to heating is given by:

For rod A:
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AV, = BV,AT = B(4nr?l) AT = 48nrilAT
For rod B:
AVp = BVBAT = ﬁ(27r7”2l)AT = 2812l AT

To find the ratio of the increase in the volume of rod A to that of rod B, we take:

AVy _ 4ABrrIAT 4 9
AVg — 2BwrlAT — 2

Thus, the ratio of the increase in volume of rod A to that of rod B is: 2:1.

Therefore, the correct option is Option C: 2:1.

Question 132

In a single slit experiment, the width of the slit is doubled. Which one
of the following statements is correct?

Options:

A. The intensity and width of the central maximum are unaffected.

B. The intensity remains same and angular width becomes half.

C. The intensity and angular width both are doubled.

D. The intensity increases by a factor 4 and the angular width decreases by a factor of %

Answer: D

Solution:

For single slit diffraction,
Fringe width W = <~
Also, I o« D?

I oc D? This means I will be 4 times the original value of I. As only 1 option mentions this, the correct answer is
D.

Question 133
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A gas at N.T.P. is suddenly compressed to (%) " of its original volume.

The final pressure in (Given v = ratio of sp. heats = % ) atmosphere is
( P = original pressure)

Options:
A. 4P
B. 3P
C. 8P

1
D. ;P
Answer: C

Solution:

In Adiabatic compression,
PV? = constant

Given V.., = %V and vy = %

Question 134

The excess of pressure in a first soap bubble is three times that of other
soap bubble. Then the ratio of the volume of first bubble to other is

Options:
A.1:3
B.27:1

C.1:9
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D.1:27
Answer: D
Solution:

T Iro APl 3

V1_<I‘1>3_ 1
V, \ra/) 27

Question 135

In a meter bridge experiment null point is obtained at [ cm from the
left end. If the meter bridge wire is replaced by a wire of same
material but twice the area of across-section, then the null point is
obtained at a distance

Options:

A. 2] cm from left end.
B. [ cm from left end.
C. 1/2 cm from left end.

D. l/4 cm from left end.

Answer: B
Solution:
At null condition, % = —105(_ X

This condition is independent of the cross-sectional area of the wire used.

The null point will remain the same. (i.e., [ cm from left end)

Question 136
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A long straight wire carrying a current of 25 A rests on the table.
Another wire PQ of length 1 m and mass 2.5 g carries the same
current but in the opposite direction. The wire PQ is free to slide up
and down. To what height will wire PQ rise? (19 = 47 x 10~" SI unit)

e

P—%
'h
v

Long wire

Options:
A.3 mm
B. 4 mm
C.5mm
D. 8 mm

Answer: C
Solution:

GiVCl’lIl = Iz =25 A,l =1 m,

B — Mol

F = Blisinf = BIl

Force applied on PQ = Weight of the smaller current carrying wire

. [Lol2l
le, mg = 5+

h = Arx10~7x 25025 x 1
27rx2.5%1073x9.8

= 5 mm

Question 137
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In a thermodynamic process, there is no exchange of heat between the
system and surroundings. Then the thermodynamic process is

Options:

A. isothermal
B. 1sobaric
C. isochoric

D. adiabatic

Answer: D

Question 138

According to Kkinetic theory of gases, which one of the following
statements is wrong?

Options:
A. All the molecules of a gas are identical.

B. Collisions between the molecules of a gas and that of the molecules with the walls of
the container are perfectly elastic.

C. The molecules do not exert appreciable force on one another except during collision.
D. The pressure exerted by a gas is due to the collision between the molecules of the gas.

Answer: D

Question 139

The radii of two soap bubbles are 1 and r». In isothermal condition
they combine with each other to form a single bubble. The radius of
resultant bubble is
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Options:
ri+r
A R="5%

B.R =ry (rir2 +19)

C.R:\/r%+r§

D.R = ri +1I9
Answer: C

Solution:

Under isothermal condition, T is constant.

This means the surface energy of the bubbles before combining will be equal to the surface energy after
combining.

i.e. 4rriT + 4nr3T = AnR*T
= rl+4r2 = R?

R= \/r%—l-r%

Question 140

The rays of different colours fail to converge at a point after passing
through a thick converging lens. This defect is called

Options:

A. spherical aberration
B. distortion

C. coma

D. chromatic aberration

Answer: D
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Question 141

The ratio of potential difference that must be applied across parallel
and series combination of two capacitors C'; and C, with their
capacitance in the ratio 1 : 2 so that energy stored in these two cases
becomes same is

Options:
A.3:4/2
B.v2:3
C.2:9
D.9:2
Answer: B

Solution:

Given;: C; : Co=1:2

Cy=2C,
Cp=C1+C =0C1+2C; =3C
C,C, 202 2
C.+C, 30, 3

Let Vp and Vg be the potentials applied across the parallel and series combinations respectively, then using
E= %CV2 we can write,

%vapz = leVSg

Ve _ Os
VSZ Cp
Ve _ [5G _ 3
Vs — 3C; — 3

Question 142

The potential energy of charged parallel plate capacitor is vg. If a slab
of dielectric constant K is inserted between the plates, then the new

Get More Learning Materials Here : m @ www.studentbro.in



potential energy will be
Options:

A 2
B. vy K?

Vo
C 4

2
D. \f
Answer: A

Solution:

Q2
We know, vg = 57

On inserting the slab of dielectric constant k, the new capacitance C' = KC

. 2
New potential energy v, = %/

Question 143

A solid sphere rolls without slipping on an inclined plane at an angle 6.
The ratio of total kinetic energy to its rotational Kinetic energy is

Options:

A.

ICIEN|

B.

oot

C.

w|~

D.

N[

Answer: A
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Solution:

Moment of Inertia of a solid sphere, I = %MR2

Since there is no slipping,
v =Rw
.". Rotational kinetic energy

1
Eot = 51&

1 2
:EXEXMXR2><Q)2

B MR 2w?
5

MV?

=— .0

Total kinetic energy

1 1
Ex = =Iw? + =MV?

2 2

A% N MV?

5 2
TMV?

= (ii)

Dividing (ii) by (i), we get,

(7MV2)

Ex __ 10 _ 1

Enoe (Mv2> -2
5

Question 144

Two discs of same mass and same thickness (t) are made from two
different materials of densities 'd;' and 'd,' respectively. The ratio of
the moment of inertia I; to I, of two discs about an axis passing
through the centre and perpendicular to the plane of disc is

Options:
A. d1 : d2

B. d2 . d1
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C.1: d1d2
D.1:d2d,
Answer: B

Solution:

The ratio of moments of inertia of two discs of the same mass and same thickness but of different densities is

R 4y

: L _
glvenby1—2 = R_% =4

Question 145

When a string of length 'l' is divided into three segments of length [, [>
and /3. The fundamental frequencies of three segments are n;, n» and
n3 respectively. The original fundamental frequency 'n' of the string is

Options:

A.n=n; +nsy+ng

B.vn =/ + /03 + /03

Vi Ve Vm | Vm
Answer: C
Solution:

The fundamental frequency of a string is given by

Given: l =1; + 15+ 13 ..... (1)
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Original length [ = £ ____ (i)

Putting eq (ii) and (iii) into eq (1)
's k ' k
+

Question 146

A seconds pendulum is placed in a space laboratory orbiting round the
earth at a height '3R' from the earth's surface. The time period of the
pendulum will be ( R = radius of earth)

Options:
A. zero
B. % S
C.4s

D. infinite

Answer: D

Solution:

In outer space, g = 0. Therefore, T = oo.

Question 147

A solid metallic sphere has a charge +3(). Concentric with this sphere
is a conducting spherical shell having charge —(Q). The radius of the
sphere is 'A' and that of the spherical shellis 'B'. (B > A). The
electric field at a distance 'R' (A < R < B) from the centre is (¢g =
permittivity of vacuum)
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Options:

Q
A' 2megR

3Q
B' 2meg R

3Q
C' 4megR2

4Q
D' 27T€0R2

Answer: C
Solution:

We know the electric field inside a shell is zero. So, we only consider the electric field due to the solid sphere.

Using & =

dreq r2’ e get

_ 1 6@
N 47‘('60 R?

Question 148

A closed organ pipe of length 'L;' and an open organ pipe contain
diatomic gases of densities 'p;' and 'p,' respectively. The
compressibilities of the gases are same in both pipes, which are
vibrating in their first overtone with same frequency. The length of the
open organ pipe is (Neglect end correction)

Options:

A 4L1
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Answer: B

Solution:

Given both gases are vibrating in the first overtone with same frequency, we get

fclosed = fopen
N 3v. v
4L, Lo

According to Laplace's correction

~P
v=a] —
p
R R
4L, P1 L, P2
L, — 4L, PL
3 P2
Question 149

From a metallic surface photoelectric emission is observed for
frequencies v, and vy (v; > vy) of the incident light. The maximum
values of the Kinetic energy of the photoelectrons emitted in the two
cases are in the ratio 1 : x. Hence the threshold frequency of the
metallic surface is

Options:
A =%

B V1—7V2
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Answer: C

Solution:

Using Einstein's photoelectric equation,

Ex = hv — ¢y

Ex = hv —hvyg

Ex, =h(v; —vg) and Ex, = h (v — vg)
Given E—i; = %

V71—V 1
= 17 % _ 1

Uy —y X
(’Ul — ’U())X = V2 — Vo
V11X — VpX = V9 — Vg
V11X — Vg = VpX — Vg
v1x — v = vp(x — 1)

V1X—V2y

Vo = x—1

Question 150

In an AC circuit, the current is i = 5sin (100t — %)A and voltage is

e = 200sin(100t) volt. Power consumption in the circuit is
(cos90° = 0)

Options:
A. 200 W
B.OW
C.40 W
D. 1000 W
Answer: B

Solution:

P = IinsVims cos ¢
¢ =90°
~ P=0 (. cos90° =0)
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