JEE-Main-27-06-2022-Shift-1 (Memory Based)

Physics

Question: A particle starts from mcan position att = 0 and at t = 3 scc its displacement 1s
half the amplitude of particle. Find time period.
Options:

(a) 25 scc

(b) 30 sec

(c) 36 sec

(d) 24 scc

Answer: (¢)

Solution;

y = Asin wt

Atf =3sec,

é = Asin 3w
&

=581 D=

Jp= L
6

T
0 =—
18

2_?3 g

T 18
T =36 scc

Question: A bullet of mass 75 ¢ moving mM vclocity v strikes a bob of mass 50 g as shown

WIS III
L=2m
Y Rest
75q a0 g

[f bullct emerges out from bob with velocity — and bob just complctes vertical circular

motion. Find the velocity v of bullet.
Options:

(a) 10 m/s

(b) 7 m/s

(c) 12 m/s
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(d) 5 m/s
Answer: (a)
Solution:

75%10 P xv=50x10"xv' +75%10 3><§

75x10%y = 50107 x \/5rg x 75 x 10--’*%

AtoQ
r=2m
g =10 m/s?

75x107 % v = 50x 107 /5% 2% 10 + 75x 107 x%

22 o V. i 3
Tl =t 2= =500 = H
L3

15107 xv=15°%107"

1072
V=—
10~
v =10m/s

Question: Find anglc of incidence. Find angle of refraction is twice of angle of incidence

\f

|
|

J
|

air

Options:

(a) cos™ {
(c) cos™ {

=

I

S

(b) sin”

[
HS
)

4

|

(d) sin”

<

Answer: (C)
Solution:
Snell’s law

-

—
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lxsinizﬁsin(ﬁ)
Sinf:ﬁ@sinfcosf)

]
CO5f =—F—
5

1
[ = Cos ‘(—)
22

Question: If susceptibility of a material 1s 99, the magnetic permeability 157
Options:

(a) Szx10~

(b) Tzx107

(c) 47 %107

(d) 27 %107

Answer: (C)

Solution:

Uy =14x
@=1+99

Hy

. =100x47x107
=47 x107

. . : . o] .
Question: If sources 1s at rest and observer is a approaching the source with gm of velocity

of sound. Find percentage change in frequency received by observer
Options:

(a) 25%

(b) 15%

(c) 30%

(d) 20%

Answer: (d)

Solution;

reglie)

ng%zg&mzo

1]{.,:1]{.[\;+w"5]:%f

1

. Change in frequency

-

T
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Question: A body of mass m and density di falls in a iquid of density d2 and viscosity n.
Find the terminal speed?
Options:
(a) di- da
(b) dz2 - di
(c) di + d;
(d))da+di
Answer: (a)
Solution:
e
v, = ET(L’?I —a’z)
m = 4 mrd,

3

+ IF'-.
+ .

 47d,

2ol 3Im -
o =2 d —d,
" o7 {4?&:31 ) ( ! )

Question: Force on a charge between plates of a capacitor is 10 N. What will be the force if

onc of the plate 1s removed?
Options:
() 2N
(b) 5N
(c) 7N
(d)4 N
Answer: (b)
Solution:
= +
F F

4— &—a

g
E—I

earlier now
F.“.r'.l = F4+ F_ F.“.‘rr = F+

.. New force = i{:Jld force =é>< 10=5N

Question: Identify the logic gate for the following output inputs A and B
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L)L)

Options:

(a) AND gatc

(b) NOR gate

(¢) NAND gate

(d) XOR gate

Answer: (¢)

Solution;

From the given diagram, we get
A B Output

1 0

0 0 |

0 1 |

I 0 |

This gives us a NAND gate.

Question: Find the dimensions of self inductance
Options:
(a) | LMPT A7 |

(b) | LM'T 47 |
() | 2M'T247

@ | 2m'r ?‘-,4-‘*]

Answer: (C)

Solution:
: odi W
ol i g B g B0 W &
dt d dl g dl
(2M'T? ] 7
o= X e
AxT A

[sclf inductance] [Lfle—zA-z

Question: Hydrogen in the ground state absorbs 10.2 ev. Find change in angular momentum.

Options:

L]
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h

3T

(a)

h
Pl 5

h

2
@ -~
Iz
Answer: (¢)
Solution:
change in energy = 10.2 ev

1.¢. transition is fromn=1ton=2

. h
. change in momentum = -
T

(¢)

Question: Find the ratio of D¢ Broglic wavelength of an o particle and carbon 12 for the
same K.E.
Options:

(a) %

(b) ?

(d) ﬁ
1
Answer: (d)
Solution:
17

A=
N 2mik

Y1 2”1 » ;{{.I

+

A _ fme 1243
+ Z m, 4 1

Question: If rain falls vertically on girl when girl starts running with velocity of 15v/2,
while standing she holds her umbrella at angle of 45° with vertical. Find the velocity of

rain?

T
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Options:
(a) 40 m/s
(b) 80 m/s
(c) 60 m/s
(d) 30 m/s
Answer: (b)
Solution:

From diagram

A e “;(T
singds® =—
Vr
152
Y =
Pominid5e
v, =80m/s

Question: Ball 1s projected with 20 m/s from horizontal at an angle ¢. After 10 sec, it makes
an angle B with horizontal then find relation between o and 3

Options:
200
a) 1—
@) 10sin ¢x
(b) 1— 3"?0
2081 &
&y 15—
30sn ¢
(@) 1-—
2081 &
Answer: (d)
Solution:

i B
tan ¢ =— tan f=—
i |

kY v

u,=v.andv =u —gt=u —100

tan B u, —100 _ 100
tan i, 20810 &

Question: Find Maximin forcc So that 100 m blocks move Together.
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p=05
%4 2kg
W= G.S\ ! 3kg —F,,.- 5
LT BT LR A R BdT A
Options:
(a) 78 N
(b) BE N
(c) 98 N
(d) 68 N
Answer: (¢)
Solution:
u=0.5
% 2 kg
u=0.5 8 kg .

LA ERTT LI LL 2R
for bath the block moving together

a=ug

S0,

a=03%x9.8

a=49m/s

Now Considering 2kgt 8kg as one body & drawing FBD.
fo =N = ma

Foo—053x10x9.8=10x49

Fr.—49=49

£ =98N

Question: S-1Gravitation law holds good for any objects in universe.
S-2 Wt. of body at center of carth is 0.

Options:

(a) 1

(b) 0

(c)3

(d) 5

Answer: (b)

Solution:

Both statements arc correct.

s N

| /
gi=gl I—LJ; at center
R,

d=R,

g'=0

Question: For a Carnot cnging, source temperature 527 C and sink at 200k . If 12kJ of work is
done then heat absorbed is?

Options:

(a) 16 KJ
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(b) 13 KJ

(c) 15 K]
(d) 19 KIJ
Answer: (b)
Solution:
=] —[—f &= E
Iy
C200 12
s 0.
30012
4 g,
0, =16KJ

Question: A Transmittcr Antenna has Height 49 m & Receiver Antenna has height 25 m.
Find maximum distance through which signal con be Transmitted.

Options:

(a) 32.54

(b) 23.35

(c)42.93

(d)51.23

Answer: (¢)

Solution:

= J2RG, +.J2RG,

= 2% 6400%10° x 49 = /2% 6400% 10° x 25
=42.93%10'm

=42.93km

Question: If bodies with masses m and 5 m collide as shown 1n the figure, then find out \%
change in KE of body m (coefficient of restitution ¢ =1 )

O O

m 5m

Options:

(a) 32.65%

(b) 74.93%

(c) 43.85%

(d) 55.56%

Answer: (d)
Solution:

M+ LU, = Y+ 3LV,

mi+ Smx 0 = my, +3mv,... (1)
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e=]= o

e
Ve,
4-0
W=

e I

it = mv, +Sm(u+ )

mu = pv, +Smu+ Sy, — 4mu = omy,
P,

=——u

3

¥,

=—x100
9

=500
9
= —55.56%

If decreases by 55.56%

Question: A body of mars m density &, falls on liquid of density «,and attains terminal
velocity. Find viscous force.
Options:

,
(a) mg{] - }
i,

(b) mgl 1+ 4

Answer: (a)
Solution:
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mg

After attaining terminal
velocity £, =0
mg=F 4,
Cm
myg =] — |d,g +F,

4, )

L4,
Fo=mell——
4]

1

Question: Find 4 of emitted photon for transition in £ +2from 3™ orbit to 1* orbit.
Options:

(a) 1.13x10™" m

(b) 1.12x10 *m

(c) 1.14x10 *m

(d) 1.10x10% m

Answer: (¢)

Solution;

A=1.14%10"m

| _
— = R(3)
. (3)
_[_QR{Q—pJ
- 9
Lo
2
1 s
A=—=0.114%10
RR

F=T1d%10%m

Question: In YDSE D =08md =0.6mm First dark band 1s formed in front of the sht. A =7
Options:

(a) 450 nm

(b) 750 nm

(c) 650 nm

(d) 350 nm
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Answer: (a)
Solution:
o

Yaad = E

odd &—i

2d 2

ﬁziz[ﬁxl'ﬂ“)‘ _36x10™
0 0.8 8x10™
=4.5%107 m
= 450nm

Question: An infinite solid cylinder has radius 4 mm & current density 1s4x10°Am™ . Find

- - Fid
current in Region Eto R

Options:
(a) 150.79
(b) 168.87
(¢) 140.67
(d) 130.32
Answer: (a)
Solution: |
P [T RT
T o= A x 1078 E
Sy :
Salid :
cylinder ;
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0 =L =4x10°A /M
A

(1) = dmpgr-d

evdrder
R i
di = J ri - L
x|

[df _[ 4x10%2mrdr -1

il

(1)-amo
L wis

GTXIU 7odr

(iJ. Gr 5] O s
“f feia

_1 i
— O x10° % (—_R_J
| 8

_Grx10° 2R - R )
g
_H?Exl{}ﬁ

5 |

x R*

(i Brxl0® e
LFJ: x(4><IU )

Question: Find fraction of current passing through galvanometer,

Given R, =720 and K, =80
Options:
(a) 0.3
(b)0.2
(c) 0.1
(d) 0.0
Answer: (c)
Solution;
E=d 44,
b §

Jr— e 3 B
T |

I, LR,

Question: Match the correct column
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Colum | ' Colum II

(a) | Xrays (p) | sterilize

(b) | IR rays (qQ) | study cubic lattice
(¢) | UVrays |(r) | greenhouse effect
Options:

(a) (a) 1, (b) g, (c) p

(b) (&) g, (b}, (c) p

(¢) (@) r, (b)p.(c)q

(d) (a) q, (b)p, (c) 1
Answer: (b)

Solution:

X rays - study cubic lattice
IR rays  Green House Effect
UV rays - sterilize

equipment

Question: 2 block the mass 10 kg and 30 kg coordinate (0,0) and at (x, 0) A block of 10 kg
is moved a distance of 6 cm towards 30 kg Find the distance moved by Mass of 30 kg
Options:

(a) -3cm

(b) -dcm

(c) -2cm

(d) -lem

Answer: (¢)

Solution:

We know

X X

I;-rmi )
HTI + .F?Li

also

e oM dx, + m,dr,

Feom

m, + .
Now to kcep com at sanc position (i.c. dx, =0)
0 =m (dx, )+ nyd,.. (1)
Atod
m =10kg, m, =80kg

dx, =6em, dx, =7

From eq (1)
0 =10(6) +30(dx, |

()

dy, = _ 60

B 30
d—’f;:, =—2cm

S0 the m, mass will be moved 2em towards 10kg mass

Question: Thec current flowing through on ac circuit is given by [ =5 'sin (120 at)A. How
long will the current take to reach the peak value starting from O
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Options:

(a) 1/60S
(b) 605

(¢c) 171205
(dy1/2408
Answer: (d)
Solution:

i = 5sin(1207)
AtoQ

5 =551n(1207¢)
sn(120m7¢) =1

sin(1207¢) = sing

i
2
_ b
240

-

—
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