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JEE(MAIN) 2021 (17 MARCH ATTEMPT) SHIFT-1
PHYSICS

1. A particle of mass M is rotating with constant angular velocity ® in a horizontal plane circle.

Particle is suspended with the help of a string from point B. If L is angular momentum about A

and Lp is angular momentum about B. Then

B(D

(1) La 1s constant in magnitude and direction
(2) Lp 1s constant in magnitude and direction
(3) L4 1s variable in direction
(4) L is variable in magnitude.
Ans. (1)
Sol.  Theoretical.
2. In Hydrogen atom electron is moving in circular orbit with speed v and principal quantum number

of orbit is n then correct relation is.

(1) vocn (2)V°C% (3) v oc 1’ (4)Vocn_12
Ans. (2)
Sol.  v=2.16x 106m/s><§
3. In the two block system shown in figure evaluate the maximum force (in N) applied to lower

block so that both move together. g = 9.8 m/s”

h=7 ,
4.5kg Finax
Frictionless surface
Ans. 21.00
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Sol. maximum acceleration

With which both move together = %x % x9.8
= 4.2 m/s’
Frax =4.2 x5
=21N
4. To what minimum value radius of earth should be reduced so that escape velocity becomes ten

times of its actual value?

Ans. 64.00
Sol. V= 2G—M
R
Ve. VR = 10V_JR'
= R _akm

5. Ifabody performs SHM of amplitude A then displacement from mean position at which it's kinetic
energy is equal to potential energy.

A

(1) Zero (2) iE 4) £A

A
3) +—
@
Ans. (3)
Sol. KE =PE

6. At what energy level of unielectronic carbon has same energy as of hydrogen in ground state.
(1)1 (2)6 (3) 12 (4) 4
Ans. (2)
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2
Sol. E, = —13.62—2
n

Enth of corbon = Elst of Hydrogen

2 2
—13.6><6—2 = —13.6><:|'—2
n 1
n==o6
7. Two identical rods are connected in series, having conductivity k; and k; respectively. What is the

equivalent thermal conductivity.

(D) 2KK, 2) KK, 3) K; + K, (4) 2K; + 2K,
K, +K, K, +K,
Ans. (1)
/ / 20
Sol. > <

AN
M——1
P~
N1
P~
—
N
N 1
N———

2 ¢ /

—  — N
Keq Kl K2
2 K +K,

Keq KlKZ
Keg = 2K, K,
K, +K,

8. A carnot engine work between two reservoirs at temperate 400 K and 800 K. Its work per cycle is
1200 J. Find heat supplied per cycle.

(1) 24007J (2) 1800 J (3)3200J (4) 1600J
Ans. (1)
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9. A ring, disc, solid cylinder and solid sphere all are released from fixed incline plane of inclination

0. The minimum time taken by an object to arrive at bottom of incline, if all perform pure rolling.

(1) solid cylinder  (2) solid sphere (3) ring (4) Disc
Ans. (2)
Sol. a= gsin®

(e
mR

Ir = mR?, ag = gsin®/2

mR? 2 .
Ipn=——, ap= =gsin6
pT 58730

2

mR 2 .
Isc = , asc = = gsinO
sc 5 SC 3 g

2 2 5 .
Iss = =mR", ags = = gsin0O
SS 5 SS 5 g

S=ut+ % at’, (t oc i) solid sphere will take minimum time.

10. The circuit shown in figure below represents which of the following gates.
A— § > @07
e

(1) NAND (2) XOR (3) AND (4) OR

Ans. (3)

2| |
+
os)
n
>
@

A
A
Sol.
@ : B
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11.  Two spring mass system are suspended as shown. If time period in A is T, and in B is Tg and

T
—A — /X evaluate x.

B

A B
K K
K
M
M
Ans. 2.00

Sol. TA = 27'5\/E
K
M
Tg = 21, | —
BT MK

x= 2
12. A long solenoid having 1000 turns per unit length relative permeability of medium inside it is 500,

current flowing in solenoid is 5A then find magnetic flux density inside solenoid ? [po =4 © x 107]
() x102T Q) nT G)nx10°T 4) g T
Ans. (2)
Sol. B= uni
B= wuni
B =500 x4n x 107 xnx5
B=500x4n x 107 xnx5
B=nx10"°xn

B=nx10>xn=n
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13. A car accelerates from rest at a constant rate o for some time and after which decelerate at

constant rate 3 to come to rest. If the total time elapsed is t, find out the total distance travelled.
(X.B tz aZtZ BZtZ

B @ 3) )

1 _r
@ 2(a+P) (o +B) (o +p) (o +P)

Ans. (1)
Sol.

oty

—t—>—t,—

th+th=t
V=u+at
0=oat; — Bt
ot; = Bt

a
h=—1

B

o
tt+ —t=1=t

= (th
o+f

) 1
Distance = E (t +t) X at;

= Liof P
2 o+f
op
2(a+P)
14. A plano convex lens of diameter 6 cm and thickness 3mm. The speed of light passed is 2 x 10*
m/s. Then find the focal length of the lens.
(1) 30 cm (2) 15 cm (3) 0.3 cm (4) 1.5cm
Ans. (1)
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3cm

R’=3%+(R-0.3)
R®’=9+R*+0.09 -2 x 0.3R

2x0.3R=9.09
R=15.15cm
C
=—=15
SR,
1 1
—=015-1 =
Lo )(R)
f~30cm

15. An object of mass m moving with velocity 20 m/s collides with another object. Its final kinetic

energy is 5% of initial kinetic energy then evaluate its final speed.
(1)V:4J§m/s (2)v=2\/§m/s (3)V:Jl_5m/s (4)v:2\/§m/s
Ans. (2)

Sol. 1mV2 :ixlxmeO2
2 100 2

v2=_L1 202 _ 20
20

V\/% = 2\/5 m/s

16. Two soap bubble of radius a and b (>a) combine. Find out radius of curvature of common surface

during process.

(1y -2 (2) 272 G) Vb2 +a>  (4) b2 -a’
b-a ba
Ans. (1)
R a b b-a
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17.  An electron of mass m and photon has same energy E. Find out the ratio of their wave length.

1/2 1/2 1/2
o elE] olE el
clm c\2m m 4m
Ans. (2)

Sol.  For photon E = E

«/2T \/2mc - (Zm]m

18. Two gases are mixed, if number of moles are n; & n, initial Temperatures are T; & T,, masses
are m; & my, degree of freedom are f; & f>, then find final temperature?

T +5T,

fn T, +1,n,T, @) & fn T, +1,n,T, 3) & fn T, +fn,T, fn i
+

n,+n, f+f1, fn, +f,n,

(1) (4) 222

Ans. (3)

Sol. initial internal energy = final internal energy
f f _ f f
AmRT i+ 2npRTr = 2 RT+ 2npRT
2 2 2 2

— flanl + f2n2T2
fn, +1,n,

19. Find area covered (in km”) by a antenna of height 30m : [R, = 6400 km, T = 3.14]
Ans. 1206.00
Sol. d=~2hR area = nd’

Area = (2hR) = 3.14 x 2 x 30 x 6400 x 10° . m’

=1205.76 km’

~ 1206 km?
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20. Four large conducting plates of length, / =2m & breadth b = gm are arranged as shown in figure.

A d B d Cd D

The equivalent capacitance between A & C is <0 where x is:
Ans. 2.00
C
||
Sol.
| | N
A ¢ B,.D C C
C _ EO A
d
_2CxC —Q—EEOA—EXE—OXZX§=2€—O.

® " 2c+Cc 3 3 d 3 d 2 d

21. If current in a wire is [ = I; sin ot + I, cos wt. Find out the reading of hot wire ammeter connected

to it.
2 12 2 12
0 JE+13 . JZ+13 » JB+13 @ 112
2 J3 2 2
Ans. (1)

I 7 +13
Sol. Irys= —=—77—"=
2 2
22. Current in a wire is 10 ampere and area of cross section is 5 mm? & drift velocity is 2 x 107
m/sec then find electron number density.
(1) 10% (2) 6.25 x 10* (3)2 x 107 (4) 4 x10*
Ans. (2)
Sol. I=neAVy
I

eAV,
_ 10
1.6x10° x5x10° x2x107
1025
= =6.25 x 107’
ﬁ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
R e I‘l/ b I e visit us at: www.reliablekota.com, Email: info@reliablekota.com 10
— INSTITUTE — Call us: +91-744-2665544



http://www.reliablekota.com/

Reliable

Unleashing Potential

INSTITUTE — JEE (MAIN) MARCH-2021 DATE-17/03/2021 (SHIFT-I)

23.  Ifaforce F=(4i —3j)N is applied at a point P. Then for torque (in N-cm) about O and about Q
E
p
\9&\ 10cm
60° 60°
0 Q
(1) 10i —104/3],2i + 8] ) —(15+20J§)|2,(15—20J§)|2
(3) ~(8+83)k, (15 + 20V3)k (4) —(15 +2043 )R,(—ls +2043)k
Ans. (2)
Sol. %, =(5i +53j)x(4i —3])
= —15k — 2043k
7, =15k - 203k
24.  If vernier calliper has positive error of 0.2 mm. If zero of vernier scale lies between 8.5 cm and
8.6 cm. If 6™ division of vernier scale coincides with main scale. Then reading will be:
(L.C.=0.1 mm)
(1) 8.56 cm (2) 8.54 cm (3) 8.58 cm (4) 8.60 cm
Ans. (2)
Sol. Reading =8.5 + %ﬁ —% =8.54 cm
25. If series combination of two resistance is s and parallel combination is p and if s = np then find
minimum value of n :
Ans. 04.00
Sol. s=np
R +R2=n{ RiR, }
R, +R,
(R + Ry)* =nRR,
Son=04.00
26. A polyatomic gas has 24 vibrational degree of freedom. find its 7.
(1) 1.03 (2) 1.6 (3)2 413
Ans. (1)
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Sol. y=1+%.

y=1+-2 ~1.066
30

Option closest is (1)
A car is moving with velocity v on circular turn of radius R. Mass of the car is m. Evaluate the

negative lift (FL) acting on the car.

27.
mv?
(1) —2mg
Ans. (3)
Sol. mv’
R N’
mv’
wmg +Fp) =
2
mv
FL= —mg

28. Coming Soon

29. Coming Soon

30. Coming Soon.

mg

A 4
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