JEE Main 2021 September 1 Shift 2 Physics

1. Temperature of three moles of monoatomic gas is increased by 400 K under isobaric condition. If the ratio of work
done by gas and increase in internal energy is given as 1?0 Find x.
(A) 25
(B)S
(C) 15
(D) 30
Correct option: (C)
Solution: & = fRi =21
AU EnRAT 3 15

Sox =15

2. The speed of the ball after being released from height ‘h’ is 0.8@. Calculate the work done by the resistance of
air. Use g = 10 m/s2. Assume mass of the ball be m.

(A) —6.8 mh

(B) 8.6 mh

(C) —8.6 mh

(D) 6.8 mh

Correct option: (A)

Solution: Using Work energy theorem:

Wy +Wg=-m?=0

Wy = —mgh + %m(.8)2gh = —mgh + 0.32 mgh = —mgh(0.68) = —6.8 mh

3. Potential energy versus displacement graph of a block of mass 5 kg oscillating on a planet is as shown below. The
time period of oscillation of given block is same as time period of simple pendulum of length 4 m on this planet.
Calculate the value of gravitational field at the surface of planet.
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(A) 4

(B) 6

(€8

(D) 10

Correct option: (A)

Solution:

From the figure, amplitude of oscillation of block is A = 2 m

Potential energy of the block is %meAZ =10

1
Emwz(Z)2 =10

mw? =5



5(w?) =5

w?=1
w=1
Time period of oscillation of block, T = %ﬂ =27
Time period of simple pendulum, 2 gi =2r
p
4
2n |—=2m
9p
gp = 4m/s?

4. In the circuit given below, find the current through cell, when the diodes offer forward bias resistance of 30 Q and
reverse bias resistance of infinite.
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(A) 1A

(B) 5A

(C)3A

(D) 2A

Correct option: (D)

Solution:

Third diode from the top is in reverse bias and other two are in forward bias. As the resistance offered by diode in
reverse bias in finite, current through lower branch will be zero. Hence, we have two parallel branches of effective
resistance 160 Q and together they are in series with 20 Q and cell.
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Effective resistance is given as R., = %0 + 20
, 200

Reqg =80 +20 = R,q = 100 > i == 24

5. Determine the correct relation between the range of projectile Ry, R, and maximum height of projectile H, and H,.
Angle of projection of first and second projectile is 42° and 48° respectively. Assume the speed of projection is same
for both projectiles.

(A) Ry =R;,H; < H,

(B) Ry =Ry, Hy = H,

(C)Ry > Ry, Hy = H,

(D)R, < R,,H, < H,

Correct option: (A)

Solution: 42° + 48° = 90°

As the sum of angle of projection of both projectile is 90°, range of projectiles will be same. R; = R,
0, <6,

S0 H, > H,

6. Calculate the steady state current through the cell in the circuit given below.

2Q
YWy
30V ~——  0.3mH 0.2H
§SQ
3Q 30
/e
(A) 8A
(B) 20A
(C) 15A
(D) 10A

Correct option: (D)



Solution: At steady state, current in the circuit becomes constant. As current is not changing, induced emf in the
inductors will be zero. Hence, they will behave as short circuit.

We will have three parallel branches of 3 Q whose equivalent is 1 Q. Now this is in series with 2 (.

Hence, current through cell is givenas I = % =104

7. In a radioactive process, two types of nuclei are produced, A and B. The mean life of B is equal to the half- life of
A. Then which of the following option is correct?

(A) Both will decay with same rate

(B) B will decay faster than A

(C) A will decay faster than B

(D) Initial decay rate is same then both will decay with different rate

Correct option: (B)

0.693 1
Ans. T = E

AA = 693/13
Ay < Mg

Rate of decay is directly proportional to decay constant.

8. A capacitor is connected to a 20 V battery and 10 2 resistance. The potential difference across the capacitor rises
from 0 V to 2 V in 10 us. Find capacitance of capacitor (given In (%) = 0.105):

(A) 9.5 uF

(B) 12 uF

(C) 14.5 uF

(D) 15 uF

Ans. V = V(1 — e t/RC)

2 =20 (1—e‘%)

10x10~6
i:(l-e_ 10C )>
10

-6
_10X10 9
e 10c = —
10
10x107® _ ;9
10c 10
10x10"% 107° 10 1000
= 5 = = —uF = ——uF = 9.5uF
10xin s 1.05  1.05 105

9. Two resistances R; = (4 + 0.8) 2 and R, = (4 *+ 0.4)12 are connected in parallel combination. Find equivalent
resistance of circuit:

(A)(4+£04)
(B) (4 +0.3)
(C)(2x04)
(D) (2+0.3)
Ans. (D)
4+ 0.8
WWW
A B

4+0.4



AR AR, AR,

=1y
RZ _ RZ ' RZ
— (R)2 [4R1 4 4Rz
AR = (R) [R% +
0.8 0.4
= @[+ 3]
=[0.2+0.1] = 0.3

Ryet =R+AR=2403

10. Find height of liquid in container when observer in air observes that height of liquid is half of actual height of
cylinder.

17.5m

d

(A)12cm
(B) 11.7 cm
(C)22.8cm

x§=5.83><z=11.7cm

11. A square loop enters in uniform magnetic field B = 5 T as shown in figure, whose one side is out of magnetic
field. Current flow in loop just after entering in magnetic field is 200 mA. Then find the velocity of loop at the time of
entering in magnetic field (length of side of loop 20 cm and Resistance of square loop1.2)

b4 > ot > ot b by
o hd - b4 x =
3Q X X X X X K X
¥ X O® ¥ oH ko
b4 * o o
10 ®oo® R;_;ST:: e
- X X X X X kK X
b4 > ot * ot P by .
R=IQ x x x x x>V
30 out ®oOoX ¥ X W KX
® K K K K K X
b4 X ot - x x X
(A)2ms™1
(B) 4ms™1
(C)6ms™1!
(D) 7ms™1

Ans. (A)



BV 200mA
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200 mAXRe
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200x1073x10 _
=——————=2ms?!
5x%(.2)

12. An electron accelerated through a potential difference of 0.1 V from rest attains a kinetic energy (K.E.)e also there

is a molecule of nitrogen gas having temperature 300 K and Kinetic energy (KE)y,. Find (:;E))e
N3

(A) 1.50

(B) 2

(C)25

(D)1

Ans. KENZ Lkr

= EKT = E X 1.38 x 10723 x 300 = 1.035 x 10720

K.E,=16x10"19%x0.1]=1.6x10"2°
-20

KE, _ _1.6x10 ~ = 1.54

KEy,  1.035x10

13. Four identical planets each of mass M are revolving in a circle of radius R due to mutual gravitational interaction.
The speed of each planet will be?

(A) (4+V2) GM

42 R
(B) |2
©) (4+\/—)ng
(D) (1+\/_)G:1
Ans,

Fret = F1 + 2F2 cos45®

GM? GM? 1 GM?  GM? 4++/2GM?
(2R)? (W2R)2 " /2  4RZ  +2RZ 4+/2R?
Now Fp = F et
MV? 14+\/_GM2
R T 4y2RZ

V= (4+f )) GM




14. A wire of resistance 36 2 is connected across 220 V supply. It is divided into two pieces of equal resistance
connected in parallel combination across same source. Ratio of final power output to initial power output is:

(A)8
(B) 4
(C) 1/4
(D) 2
Ans. (B)
MWW
R
|\
| %
P=V?/R
R/2
——\VWW———
Py Rrp
| 2
|,
L’
P=Y
P=Srsp+p =
P2+P vz
Now 1P 2 = ;‘? =4

15. A rod hinge from lower end and free to rotate in vertical plane about horizontal axis. It is released from rest from
this position. Find Speed of free end when rod again become vertical:

/=72m

) hinge

(A) /99
(B)V12g
(C) J4g
(D)./59



Ans. (B)

16. In a YDSE, ratio of slit widthis 1 : 9. If I’"ﬂ = l—cthen find x? (I is intensity)
hmax _ (i)

tmin - (/f=T2)’

_ [\/‘ﬁﬂﬁ 2
Vor—vI

[(3+1)\/’

(3 1)\F

4-
x =16

17. A block of mass 8 kg is placed on an inclined wedge of mass 16 kg. The wedge is placed on smooth plane. What
will be the acceleration of block w.r.t. wedge?

)

Smooth floor



450
(A) - m/s?

400
(B) Em/s2

(C) =m/s?
60 2

(D) zm/s

Ans. (A)

m,a,

my,a,cosf + m, gsind = mya,
8a,c0s37° + 8gsin37° = 8a,

4 3 =
Eal +1OXE= az (l)

m,(a,cos0 —a;) = mya,

8(ayc0s37° — a,) = 16a,

4
az X == 3a1 (ll)

5
From equation (i)
4 10x3 _ 15
51 5 4 1
(15 4) _10x3
4 5)°17 5
75-16  _ 10x3
20 17 s
10x3x4 _ 120 2
a, = =——m/s
1 59 59 /
15 450 2
a, =—a; = —m/s
2 4 1 59 /

18. Find magnetic induction at P due to wire:

o0
'Il‘

(A) Hol [HWW]

4T xy

(B)& X—y—/x2+y?
4m xy



(@ﬁﬁi;ﬂﬁ

xy |
(D) ;‘_7(7): I:x_y"'ﬁ
Ans. (A)

— Kol i Hol i
B = y (1 + sinby) + o (1 + sinf,)

_ kol x ) 4 kol y
B= 4y (1 + \/x2+y2) = (1 + \/x2+y2)
oy sl o] _x P ]t 2] e

4mx 4wy an y/x2+y? - x/x2+y? Tamlx oy 4T XY 41 xy

19. In an amplitude modulation, amplitude of carrier wave is 250 mV and amplitude of massage signal is 150 mV. If

Amax _ X then find x:
Amin 50
Ans. 200

Amax _ 250+150 _ 400 _
Amin  250-150 100

X4
50
x = 200
3
20. Find percentage error of y = ‘f:sb if the error in measurement of g, @, a, d, and b are 0.2,0.03,0.01, 0.04 and 0.25

respectively:

(A) 0.67%
(B) 1.72%
(C) 0.267
(D) 0.037%
Ans. (A)
ga®
Y = ad®

dy _dg  gda  da  odd  db
y g a a d b
=0.24+3x0.03+4+0.01+4+ 3 x0.04+0.25

=0.2+0.09+0.01+0.12+0.25 = 0.67%

21. Electromagnetic wave in a medium of x, = 1 is given as E = 20sin(20 x 101° — 20 x 102x). Dielectric
constant of medium is 1/x, then find x:

Ans. 9
®w  20x1010 _
== —=10%ms™!
x 20x10
¢ 3x108 1 .
n ;—W—B—m(ur—lglven)
1
T Ve
g —_— 1
LA

22. De-Broglie's wave length of an electron gas at 300 K is x4, then x is:
Ans. 62

k=138x10"23J/k

Mass of electron= 9 x 10731 kg

}{Dz h

3
ZmEkT




h

3mkT
6.6x1073%

T V3x9x10-31x1.38x10-23x300

_ 6.6x1073* —62 A
T 105.72x10727

Thus x = 62

23. Which one is correct for diamagnetic material ? (Symbols have their usual meaning)

M
H
(A)
M,
H
(B)
~
T
©
!
T
(D)
(A)Aand C
(B)Band D
(C)Aand D

(D)Band C



Ans. (D)

24. An ice slab of cross-sectional area 1 cm? and length 1 m is being heated by a heater with resistance R = 1k and
current through it is 1A.. Find time in which ice slab melts down.
Given: S;., = 2400 J/KgK
Density of ice = 103kg/m3
Temperature of ice slab = —10°C
Latent heat of ice = 330 x 103Jkg~!
(A) 30.4 sec
(B) 51.4 sec
(C) 35.4 sec
(D) 22.4 sec
Ans. (C)
iRt = mSAT + mL

= (1)2x103xt=(103x1x10"%) x 2400 X 10 + (103 x 1 x 10™%) x 330 x 103
=>t=24%x103%x10"*+33 x 10* x 10~*
T=24+33
T = 35.4 sec

25. In space electric field is given by E= 150y2j"N/C. a cube of side 0.5 m is placed with one corner at origin along
positive y-axis. Find charge enclosed inside cube:

(A) 3.8 x 10711¢c

(B) 16.6 x 10~11C

(C)8.3x1071%¢C

(D) 8.3 x 10711C

Ans. (D)

E=0

0.5m

Z

By gauss law § E - ds> = I

€o

—-12
o(150)(0.5)2 X (0.5)° = qin qin = 2142 = 83 x 10711c



