JEE-Main-27-07-2022-Shift-1 (Memory Based)

Physics

Question: Find R such that potential diff across 1% cell (on the left of the diagram) is zero.
R, & R ¢
|
| I

Options:

(a) R=R + R,
(b) R=R —R,
(¢) R=R,—-R
(d) R=R,+R
Answer: (b)

Solution:
Current 1n the circuit

B 2&

" R+R +R,

P.D. across cell 1,
E—iRk =0

_ 2eR 0
R+ R +R,
ER+ER +eR, =2¢R
R=R -R,

{

&

Question: Two satellites of mass ratio 4:3 and radii ratio 3:4. Find the ratio of total
mecchanical cnergy.

Options:

(a) 1

(b) 3

©) 5

(d) 2

Answer: (a)

Solution:

4+K=E
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Question: Two charges Q cach arc placed at a distance of 2a. At midpoint, q is placed and is
displaced slightly. Find time period.
Options:

(a) T =4x

b) T=3;
(b) “3K0g

3
;
4

ouc
o

(¢) T=2x

S
i
w0

a'm
2KQOq

Answer: (¢)
Solution:

(d) T =2x

= KQ({(E? +,r)?'?—(a. _Ir ]
[(261)(2){)]

= K(J)q -
o

4
K0y,
a’

=y Bi=

Question: A DC current of 4 A and AC current of peak valuc 4A passcs through 3€2 and 20
resistors respectively. Find the ratio of heat generated.
Options:

(a) 3:1

(b)3:2

(c)3:4

(d)y1:1

Answer: (a)

Solution:

For DC current

H,. =Rt

& for AC
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Question: Sand 1s falling on conveyer belt at rate of 0.5 kg 15 1f conveyer 1s moving with 4
m/s. How much power is required maintain constant speed?

Options:

(a) 5w

Answer: (d)
Solution:

Vi

0.5 kg/s
Q 4mfs;> Q

d
P“ 2 i
orce r(p)

= %(mv)
s v%(m]

= V(D.5)

Fedn()l §=7
Power = Force x vel,
=2x4

= 8W

Question: If activity of radioactive sample becomes 1/16™ of its initial value in 30 hrs. Find
the half-life period.
Options:

(a) 5.5 hrs

(b) 3.5 hrs

(c) 7.5 hrs

(d) 4.5 hrs

Answer: (C)
Solution:

Activity N = N.e™

& = L after 30 hrs
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% = 16— 4 = 16

30
Alm’},fl :E
2 A
=( it 2_]><30 ="T.5hrs.
Inl6

Question: Two cylinders are joined as shown.
A B

s R (3R [

Water flows from B to A until water level becomes same. Find work done by gravity.
Options:

(a) w=6254pgx107J

(b) w=2254pgx10"J

(c) w=4254pgx107J

(d) w=1254pgx107J

Answer: (a)

Solution:

W =625x10" dpg
Work done by gravity = Ur— Uy
U, =(A(50) p)(25)+ 4(100) pg (50) = Apg[6250]

Common Height of cylinders = A=75¢cm
U= (,4(?5)%){?—;} 2= Apg[5625]

w=6254pgx107*J

Question: A ball thrown vertically upwards. At same time another ball thrown at angle 8. If
both remain in air for same time. Then ratio of maximum height.

Options:

(a)2:3

(by1:2

) 1:1

(d)2:1

Answer: (¢)

Solution;

L]
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2v  2using H, v
g - I H,  u’sin26

|

v =15in & :I

Question: A bullet 1s fired with velocity 100 m/s in vertically downward direction & on
striking the ground it comes to rest. Draw v —t graph?
Options:

(a)

VT 100

mfs '

(b)

104
m/s

(¢)

i
i
i
1
1
i
I
T —
I
v ;
1
100 :
1
I
1
1
|
I

v

m/s

v

t —»
(d)

100 +—
mfs

v

T —

Answer: (C)
Solution:

-

T
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V=1t 4+ cif

v =100+ gt

Question: The apparent angle of dip in a planc at an angle of 45° with magnctic meridian is
60" find true angle of dip
Options:

(a) tan '\/TE

3
b : =k &
(b) tan \/;
(c) tan'l\/g

2
o b
(d) tan \/;

Answer: (d)
Solution:

Inclination of plane (&)= 45°
Apparent dip (5] = 60°

Let true dip = ¢

then we know

tan ¢

Cos ¢

tan o =

:\E

Question: Intcnsity given I and 41 phasc difference at A and B arc 90 and 60. Then find the
difference of resultant intensity at A and B

Options:

(a) 21

(b) 51

(c) 71

(d) 91

Answer: (a)

Solution:

Intensity at A

Fo=di £ d 20 BT 0080
$=90°
‘r,«f :‘r|+‘r2

= tan ¢ = tan 60 x cos 45°
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Iy=I4AF =5F (1)
Intensity at B

[,=1+1,+2 11, cos8¢

¢ =60°
I,=1+41+2JIx4] xé
I =T

Differcnce in Intensity
Al=T.-1.

=JI—=5f =721

Question: A tower of height 100m is used to transmit the signal. What is the increase in
height of tower required to triple the range of transmitting signals.

Options:

(a) 200 m

(b) 300 m

(c) S00 m

(d) 800 m

Answer: (d)

Solution:

Range =./2RA,

For large to be 3 times

3 xtimes = ./2RA,.

3x+/2x Rx100 = \[2RhA,.

Jh =30
he = 900m
So increasc in length of the tower =900 100 =800m

Question: Two bar magncts oscillate in carth magnctic ficld with time period 3 : 4 and its
moment of inertia 1s 3 : 2 then magnetic moment ratio.
Options:

8
(a) E

b >

0

(¢)

tad ek | L

(d) -
5

Answer: (a)
Solution:
We know, Time period 1s given at

Prdig /i
LB

g collegec
India’s largest Student Review Platform

T

unia:s



Question: If a compound microscope is taken from air to liquid with RI = 2, % change in
resolving power 1s

Options:

(a) 50%

(b) 100%

(c) 150%

(d) 250%

Answer: (b)

Solution:

PP 1.22d
A

1.22d

(R.P) =

ke

(R.P)z _ 2x1.22d

RP), —(RP g

oF —x100=100%
' T

% crave =

Question: A block 1s placed on conveyor belt gently, which 1s moving with constant velocity
2 m¢s. Cocfticient of friction between belt and block is 0.4. Calculate the distance travelled
by block till it comes at rest w.r.t. belt.

Options:

(a) 0.1 m

(b)0.3m

(c) 0.5m

(d)0.7m

Answer: (c)

Solution:

Deceleration due to friction = ug

=0.4(10)=4m/s*

Final speed w.r.t. belt = 0

Initial speed w.r.t. belt = -2 m/s

v —u =2as=>0-4= 2(—4):;'
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s=0.5m

m —»p=2m/s

T L

For block to be in rest w.r.t belt, both should give together so
a = pg (maximum possible acccleration for them to move together)

Henee, vo =u” + 2as

0=u’-2as
T

§=—
2a

- 4

© 2x04x10

Ry =i=0.5m
2

Question: In a meter bridge, balancing 1s achieved when jockey 1s at mark of 30 ¢cm, where a

known resistance of 3.64€) 1s used in the right gap. Value of unknown resistance in £Q2 1s,

Options:

(a) 1.2

(b) 3.2

(c)2.4

(d)s.4

Answer: (¢)

Solution;

R__R

5 (IUU—KE)

R 56

30 ( 100 — 30)
5.6%3

g, =20
79%10

R =240

Question: If mass, length and time each has 5% error then what 1s the error in reading of
torquc?

Options:

(a) 10%

(b) 5%

(¢) 20%

(d) 25%

Answer: (d)

Solution:

Torque = ML'T *

.. Percentage error in torque
= % error in mass

2 (% crror n length)
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2(% error In time)
=5+2(5)+2(5)=25%

Question: Two containers contains identical at same temperature and volume.
Number of moles of gas in each container are | and 3 respectively,

Ratios of v and pressure of gas in two containers respectively are

Options:

o
&
—

&0 el
— k) et —
T
et jd

Solution:

3k, T
V."n'i'!.'f =
m

-
As T and m arc same 42— =1
:r.'u.'.' 1

L _LnM

Pe=capy? V)
3 p STy 3 V [ 1RY

_ ﬁ 7, l

P on 3

Question: A charge is moving with the velocity 3x10" s/ salong y axis in an Em wave
moving along x axis. Find the ratio of electric force and magnetic force exerted by the EM
wave

Options:

(a) 10 :1

(b)1:10

(c)1:5

(d)1:6

Answer: (a)

Solution;

Magnetic force on a charge particle /7, = gvB

Elcctric force on a charge particle I, = gF& = ¢g¢B

So, i:£3 Fe 10
wov |F, 1
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Question: A cylinder having volume charge density p1s uniformity charged. Find electric
2

P

ficld at inside point » =

Options:

(a) ONC'

(b) INC™!

(c) 3NC™

(d) 2NC™!

Answer: (b)

Solution:

Electric field at any point inside the cylinder

Pl
By £
T

0

2 e

Fo,

)
Qo BB CO0 R

gy 2

0

Given; » =
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