JEE-Main-25-06-2022-Shift-2 (Memory Based)

Physics

Question: If {1s the degree of freedom, then & for Ideal gas 1s
-
Options:

2
(a) y=14+—
/

£

(b) y=14+—
}('

(c);v=1+E

(d) None of these
Answer: (a)

Solution:
We have
C, =éR and C,—-C, =R
Eep —LR =R
2
C,=R+ S R
2
C,= R[l + i]
2
Hence,
R(l +f]
oy CP po L 2 - I _{_E
= e e ;
&, Rt f
2
pe= e

Question: The graph of f’n](i] with time 1s
l\_ 0

Options:

(a) —At

(b) At

(c) At

-

-
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(dy A%
Answer: (a)
Solution:
We know

A ;’-’1(](:‘ Al
A _
A

Taking log both the sides

— A

&

In(A/A)

Question: A parallel plate capacitor has a distance of d between the plates. Now a metal sheet
of thickness = is inserted in between. The ratios of new to dd capacitance 187

Options:
(a)3:2
(byd:7
(c)y2:1
(dy1:2
Answer: (¢)
Solution:
_gA
d
B .:E'{}A
Tdr2
C, =2C

C{]

G oo
2
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Question: R = Radius of nucleus, Ry = Nuclear constant and A = Mass No. of Nuclie, then

graph of & f(ij with /rA 18
K

Options:
I

a) —fA

(a) 5

I
by —/A
()3"

1
) —FA
()8

(d) None of these
Answer: (b)
Solution:

We know,
R=RA"
E:A'”

R

1

Taking log both the sides
s

2 :!,(_.H(Alf?«.)

N Slope =

In(A)

Question: Two satellites revolve around a planet, with radius 3200 km and 800 km what is

their ratio of orbital speeds?
Options:

3

-
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far2 i3
(b)2:1
(c13:2

(dy 1 92
Answer: (d)
Solution:

¥
- /W_\F_l
v, V3200 V4 2

Question: Find MOI of following

(A) Solid sphere about diameter

(B) DISC about axis | to plane and passing through center.
(C) HOLLOW cylinder about it axis

(D) RING about axis L to plane and passing through center

Options;

1 T 1R: 2
(a) A=~ mR’, B = mi?, C="8 bz

4 4 Tl : 2 q

(b) A=mR>. B=mR>, czg, D=ZmRr>

2 + ; z n “
(c)A = gmf{“ , B= e C=mR", D=mR"
(d) None of these
Answer: (¢)
Solution:
(A) Moment of inertial solid sphere about its diameter = —mR a

(B) Moment of inertia of disc about an axis perpendicular to the plane and passing through
mR*

the center =

(C) Moment of inertia of hollow cylinder about 1ts axis = mR*
(D) Moment of inertia of ring about an axis perpendicular to the plane R passing through
center = mR-

Question: If clectron, Deutron and Proton and alpha particle are accelerated from rest same
p-d , then find the descending order of wavelengths

Options:

(a) A, =A, =>4, >4,

() A >, >ds 2,

() A, >4, >4, >4,

(d) None of these
Answer: (b)
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v — constant, v — constant
1

T —

9

So the sequence in decreasing order of wavelengths

Question: If the metal has threshold frequency of 5x10"Hz then find out the work function
of the metal

Options:

(a) 2.06 ev

(b) 3 ey

() 4.04 cv

(dy3.25¢cv

Answer: (a)

Solution:

Work function (¢) = hv,

_6.67%10 5% 10"
1.6x107"
= 2.06ev

ey

Question: If X =ar+bt* and X, = at” + bt then at what time their velocities will be equal?

Options;
(a) 1 = 2(a+h)
a+b
(b) t= 2(a+b)
2a+3b
&y a+b
2(&14—5})

(d) nonc of these

Answer: (¢)

Solution:

X =at+bt® =V, =a+2bi

X, =at’—bt =V, =2at—-b

A6
V =V

a ' h

a+2bt=2at—b
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a+b=(2a-2b)t
a+b
2(a+b)

Question: A cube of surface area 24 c¢m?, heated by 10°C which has coefficient of linear
expansion of 5x107". Then the change in volume is?
Options;

(a) 0.02 cc

(b} 0.12 cc

(c) 0.01 cc

(dy0.11 cc

Answer: (b)

Solution:

AV =V x3aAT

= @x10°x3x5x107 x10

= 44 1]

=120x10 "’

=0.12x117°

=0.12¢cc

Question: The magnetic ficld at centre of solenoid is Bg. When no. of turns is halved &
current 18 doubled, what 1s the new field?
Options;

(a) 2Bo

(b) Bo

(c) Bo/2

(d) 3By

Answer: (b)

Solution:

Initially

B, =ty

No. of turns is now halved,

&current 18 doubled.

~B = pyn (2) %

= Hyh,i, = B,

l

Question: If velocity of E.M wave is 2 x 10° ms™ in a medium where g, =1, then find €, ?

Options:

.5
(ﬂJ4
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&
b _
(b) 3
8
(c) o
9
d i
(d) 5
Answer: (a)
Solution:
v |
¢ J'”r E:'
2 (30 g
SE = ——=
VO, (leoﬁ) «] 4

Question: Two cclls of same gy have internal resistance r1& 12 are in serics with load R. If

potential difference across the 2™ cell is zero, R= 7

Options:
(a) R=|r,—n,
(by R=|r, +r,
() K=+,
(d) R=\|n —r
Answer: (d)
Solution:
..
R
i 0%
Rfd b
Av=g—ir,
2&
O=g-—= %
B4
| 2n
e

R4r+r=2%
Rz‘rz—rl‘

-
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Question: Assertion:Two balls are projected such mat may have same range R & have

maximum heights Hy& Hz respectively man R=H . \[H H,

*sin” @
Reason: H| = 207
2g
H. - u” cos’ @
2 —Eg
Options;

(a) If both assertion and reason are true and the reason is the correct explanation of the
asscrtion.

(b) If both assertion and reason are true, but the reason is not the correct explanation of the
assertion.

(¢) Il assertion 1s true, but reason 1s false.
(d) If both the assertion and reason are false.

Answer: (a)

Solution:
i sin @
R=——
g

Range is same For 6 & (90°-0)

2 2

Heioh & =2 92°¢
28
For (90-6), H, = "¢ ¢
2g
HH, = i sin #cos &
> 2g
SEE = 2u”sinf?cos _ usin 25
8 8

=

Question: For a particle moving in XY plane in UCM speed v and radius r, the acceleration
vector al any (r, 6‘] 157

Options:

(a) —cosBi +sinb

(h) —cos @i —sinf

(c) +cos i —sin t’);
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(d) cos & +sin Htf

Answer: (b)

Solution:

Position vector at any instant ‘t
r=Rcos@i+Rsind]

*

Sv==Rasinti + Rocos
&a=—Rw’ cosOi —Rew sin0]

Since v=@Rin UCM

)

a= %(—cos 67 —sin6])

Question: 27 drops each of 22 volts each combined together to form abig drop, its potential 1s

Answer: (198)

Solution:

A ;
o L O

1 1
K=3r
2 K

.
V=kx 21

R

=k &

3F

K

=9 k@ =0x22

i

V=198 Volts

i k| Eooe B0 3
Question: If —= 7 then-P—T=—finevaluex?

2 max i A

Answer: (4)
Solution:
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=1 _ =91
T Tl 8+1 10
Ios=f . 0-1 §
~5/4
x=4

Question: when temperature 1s increased the susceptibility of para and ferro materials will?

)

Answer: ( xx

1 =il

L.

Solution:

|
Fara: o
1

Ferro turns (o para afier curie's temp, and then x =« =

i

Question: Current electricity characteristics of npn transistor 1s given as below. [f input resistance 1s
60 Ohm, Output resistance is 200 Ohm find voltage gain

ma |

L5 F.

15

10

A

v

100 200 300

Answer: (500/3)
Solution:
From graph,
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