Resonance”

Educating for better tomorrow

COMPUTER BASED TEST (CBT)
Questions & Solutions

Date: 05 September, 2020 (SHIFT-1) | TIME : (9.00 a.m. to 12.00 p.m)

Duration: 3 Hours | Max. Marks: 300
SUBIJECT : PHYSICS

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 facebnnk.com/ResonanceEdu utwitter.cnrrVResonanceEdu www‘youtube‘currwesowatch Eblog.resunance.ac.in

This solution was download from Resonance JEE (MAIN) 2020 Solution portal



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

/\ Resonance”’

Educating for better tomorrow

Many Dreamers... Many Achievers...

ADMISSION OPEN (2020-21)

For Classroom Programs* . Digital Program

TARGET TARGET TARGET

JEE (Main+Advanced) 2021 : : JEE (Main) 2021 JEE (Main+Advanced) 2021
COURSE 5 COURSE 5 COURSE

VIJAY  AJAY VISHESH

Scholarship upto 90% on JEE (Main) 2020 %ile Score

D?g |ta| Salient features
Learning E;_E 7 ™ O @

-

FO r C Ia SS Live Online Study Discussion & CBT- Discussion
t h ' h Ineractive Materiol & Doubt Clearing Computer Forum for
7 t 'I 2 + Classes & DPPs (Daily Classes (Every Based Test & Doubt Clearing
0 Recorded Practice week for sach Performance & Additional
Lectures Problems) subject) Analysis Learning

*Presently classes would be offered Online and Offline classes would resume as per Government Guidelines.

Toll Free: 1800 258 5555 | Visit us: www.resonance.ac.in § ¥ & @



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

®
Resonance” | jeg MAIN-2020 | DATE : 05-09-2020 (SHIFT-1) | PAPER-1 | OFFICIAL PAPER | PHYSICS

PART : PHYSICS
Single Choice Type (I&d fAad TPR)

This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its answer,
out of which Only One is correct.

39 WUS H 20 UHhd AP U B | Uhd U & 4 fAded (1), (2), (3) 72 (4) &, RN 4 e v 98 2

1. A bullet of mass 5 g, travelling with a speed of 210 m/s, strikes a fixed wooden target. One half of its
kinetic energy is converted into heat in the wood. The rise of temperature of the bullet if the specific heat
of its material is 0.030 cal (g —°C) (1 cal = 4.2 x 107 ergs) close to :

(1) 38.4°C (2) 83.3°C (3) 87.5°C (4) 119.2°C

Ans. (3)

Sol.  As per given condition

210x210

= = 87.5°C
4x4.2x0.3x1000

2. A galvanometer of resistance G is converted into a voltameter of range 0 — 1V by connecting a resistance
R1 in series with it. The additional resistance that should be connected in series with R1 to increase the
range of the voltmeter to 0 — 2V will be :

QDR1+G (2) R1 B)R1-G 4) G

Ans. (1)

Sol. ig(R,+G) =1

igR; +G+R;)=2

(Ri+G+R2) =2

R,+G
R1+ G +R2=2R1+ 2G
R2=R1+ G.
3. A helicopter rises from rest on the ground vertically upwards with a constant acceleration g. A food packed

is dropped from the helicopter when it is at a height h. The time taken by the packet to reach the ground
is close to [g is the acceleration due to gravity] :

Wt= 2 [Ej @) t= [Z—hJ 3)t=3.4 [ﬁ] @) t=18 [ﬁ]
3\lg 3g g g

Ans. (3)
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Sol.

V
N
t=0
h
\l, t=t
77777T7777T77777

=For upward motion of helicopter
V2 = U2 + 2as
vZ =0+ 2gh

v = ,/2gh

= Now particle will start moving under gravity.

s=ut+ La?
2
—h=/2gh t—%gt2

%gt2 -J2ght-h=0

J2gh + /29h+4x%xh
g

than t=
2x 2
2
t= 12N v2) 5 t= [2fe2)
g g
4, An electrical power line, having a total resistance of 2Q, delivers 1 kW at 220 V. The efficiency of the
transmission line is approximately :
(1) 85% (2) 91% (3) 96% (4) 72%
Ans. (3)
Sol. i= P - 1000
\Y 220
Pr = (®)R
1000x100

n= = = 96% .
1000+ 41.32
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5. A square loop of side 2a, and carrying current 1, is kept in XZ plane with its centre at origin. A long wire
carrying the same current | is placed parallel to the z-axis and passing through the point (0, b, 0), (b > >
a). The magnitude of the torque on the loop about z-axis is given by:

2u, l°a® I*a® 2u, lPa’ l’a®
(1) (2) B (3) (4) B2
nh 27th fino} 27tb
Ans. (1)
Sol. B= ol
2nd
torque = t = MBsin@
= [Il(Za)2 Holz |ginggo = 2Holulz , 52
2nd nd
_ 2u,i%a’
md
6. The value of the acceleration due to gravity is g1 at a height h = % (R = radius of the earth) from the

surface of the earth. It is again equal to g1 at a depth d below the surface the earth. The ratio [%J equals:

4 1 5 7
1) — 2) = 3) — 4) —
(1) 9 (2) - 3) 5 (4) 5
Ans. (3)
Sol. Given that
On = 0d
_GM__CM@g_q
(R+h) R
GM GM R—d)

R+R/2? R
4GM _G_M[l dj

9R? R2U R

T|la o©lrx ©|»
Il Il
v

©Oolx T|la T|la

I
T

oo

o
1]
oo
Py
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7. Assume that the displacement (s) of air is proportional to the pressure difference (Ap) created by a sound
wave. Displacement (s) further depends on the speed of sound (v), density of air (p) and the frequency
(). If Ap ~ 10Pa, n~300 m/s, p~1 kg/m?3 and f~1000 Hz, then s will be of the order of (take the multiplicative
constant to be 1)
3 1

(1) 1 mm (2) mmm (3) 10 mm (4) o mm

Ans. (2)

Sol. S= -2

PV
10
————————m
1x1000x 300
= —mm.
100
8. A wheel is rotating freely with an angular speed » on a shaft. The moment of inertia of the wheel is | and

the moment of inertia of the shaft is negligible. Another wheel of moment of inertia 3l initially at rest is
suddenly coupled to the same shaft. The resultant fractional loss in the kinetic energy of the system is:

3 1 5
1) — 2) = 3)0 4) —
1) 2 2 y 3) 4) :
Ans. (1)
Sol. From angular momentum conservation

Io+0= lo.+3lo.

(O]
oc = —
4
o 1, 1 o)
Loss of kinetic energy = =Io —=(1+3I) —
2 2 4
2
= 110)2 _1[(’0_
2 2 4
= EIQ)Z
8

Fractional loss =

Now
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9. A solid sphere of radius R carries a charge Q + q distributed uniformly over its volume. A very small point
like piece of it of mass m gets detached from the bottom of the sphere and falls down vertically under

gravity. This piece carries charge q. If it acquires a speed v when it has fallen through a vertical height y
(see figure), then (assume the remaining portion to be spherical)

Q R
. O
v
_ QgR _ aQ

Hv2=2y| ———————+ vyl ——

@ y{4nSO(R+y)sm g} @) y{4naoR2ym g}

sy pesa Q.

3) y{4ngoR(R+y)m e @) v 4ne,R(R+y)m <
Ans. (4)
Sol. By using total energy conservation

AKE + (APE)Etecto + (APE)gravitationt = 0

1 2 Qq Qq A

—=mV* +|k———-k=—| +(-mgy) =0

2 ( R+y R J (may)

1 - 1 1 2kQq vy

—mV° =mgy+kQq =————| ; V2= 2gy+ —~— 2

2 w Qq(R R+y] & m RR+Yy)

V2 = 2y L_{_g

4ne,R(R+y)m
a2 2/3
10. A physical quantity z depends on four observables a, b, cand d, as z = W . The percentage of error
(o

in the measurement of a,b,c and d are 2%, 1.5%, 4% and 2.5% respectively. The percentage of error in

zis:

(1) 13.5% (2) 16.5% (3) 14.5% (4) 12.25%
Ans. (3)

At 2ha 2Ab 1 Ac Ad
Sol. — = —t——+——+3—

t a 3b 2c d

:2><2+§x1.5+%><4+3><2.5

=4+1+2+75
=14.5% .
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11. Number of molecules in a volume of 4 cm? of a perfect monoatomic gas at some temperature T and at a

pressure of 2 cm of mercury is close to ? (Given, mean kinetic energy of a molecule (at T) is 4x10-1* erg,
g = 980 cm/?, density of mercury = 13.6 g/cm?).

(1) 5.8 x 1016 (2) 4.0 x 1016 (3) 4.0 x 1018 (4)5.8 x 1018
Ans. (3)
Sol. N = PV
K
U= 3 KT N = Ena= 3.99 x 1018,
2 2U
12. Three different processes that can occur in an ideal monoatomic gas are shown in the P vs V diagram.

The paths are labelled as A — B, A — C and A — D. The change in internal energies during these process
are taken as Eas, Eac and Eap and the work done as Was, Wac and Wap. The correct relation between
these parameters are:

(1) Eas > Eac > Eap, Was < Wac <Wap (2) Eas = Eac= Eap, Was > 0, Wac= 0, Wap > 0
(3) Eas < Eac < Eap, Wag > 0, Wac > Wap (4) Eas = Eac < Eap, WaB >0, Wac =0, Wap <0
Ans. (2)
Sol. AT is same for Eas = Eac = Eap

Note : In second option Wap < 0 but it is correct option is NTA.

13. Activities of three radioactive substances A, B and C are represented by the curves A, B and C, in the
figure. Then their half-lives T,(A):T,(B): T,(C) are in the ratio :
2 2 2
InRa
i
i A
al . C I3
0 S
5 10 t
{yrs)
1)2:1:3 (2)3:2:1 3)4:3:1 42:1:1
Ans. (1)

Sol. R =Ro e ™
/NR = =A\/nt + /NRo
m2

Slope = — =X
1/2
T,(A):T,(B):T,(C) =2:1:3.
2 2 2
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14. In a resonance tube experiment when the tube is filled with water up to a height of 17.0 cm from bottom,
it resonates with a given tuning fork. When the water level is raised the next resonance with the same
tuning fork occurs at a height of 24.5 cm. If the velocity of sound in air is 330 m/s, the running fork
frequency is :

(1) 2200 Hz (2) 1100 Hz (3) 3300 Hz (4) 550 Hz
Ans. (1)
A
Sol. 5224'5_17 =7.5cm
f= X
A
= M = 2200 Hz.
15
15. For a concave lens of focal length f, the relation between object and image distance u and v, respectively,
from its pole can best the represented by (v = v is the reference line) :
,:~__ i R // _______ , o_'; ) ol 2 g
1) (2) 3) (4)
f u ‘," g b u f u
Ans.
Sol.
:
16. With increasing biasing voltage of a photodiode, the photocurrent magnitude :

(1) remains constant

(2) increases initially and saturates finally

(2) increases linearly

(4) increases initially and after attaining certain value, it decreases
Ans. (2)
Sol. Theory based

VA
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17. A balloon is moving up in are vertically above a point A on the ground. When it is a height h1, a girl
standing at a distance d (point B) from A (see figure) sees it at an angle 45° with respect to the vertical.
When the balloon climbs up a further height hz, it is seen at an angle 60° with respect to the vertical if the
girl moves further by a distance 2.464 d (point C). Then the height hz is (given tan30° = 0.5774):

“45° 60

v : <
As—d—pe2364 d~>C

(1) 0.732 d (2) 0.464 d (3) 1.464 d (4)d

Ans. (4)
h

Sol.  ts= -1+

45 d

hi=d ........... (i)

Mty e = L - 05774

d+2.464d J3

h1 + h2 = (3.464)d x 0.5774

hi+h2=2d  ........... (ii)

: hz = d.
18. A hollow spherical shell at outer radius R floats just submerged under the water surface. The inner radius

of the shell is r. If the specific gravity of the shell material is 28—7 with respect to water, the value of ris :

1 4 2 8
1) 3 R 2) g 3) o 4) ;-
Ans. (4)
Sol. In equilibrium
mg = Fs

4 3 3 4 3
2 AR® —r¥)pyg = = 7R
3n( )Pog 3 "RPud

{5 Jgoe

P9

R® 27
3
1o
3 RS
r3
R®

wWN
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L_ g1/3
R |3

.8
RS 27
o, 819
RS 27 27
r=0.89.
19. An electron is constrained to move along the y-axis with a speed of 0.1c (c is the speed of light) in the

presence of electromagnetic wave, whose electric field is E :30] sin(1.5 x 107t — 5 x 102x) V/m. The

maximum magnetic force experience by the electron will be:
(given ¢ =3 x 108 ms~* and electron charge = 1.6 x 10-°C)

(1) 2.4 x 1018 N (2) 1.6 x 1019 N (3) 4.8 x 101N (4)3.2x 108N
Ans. (3)
: . Eg
Sol. In electromagnetic wave is N C

0

so maximum value of magnetic field is

Fmax. = qVBmax.sin90°
_ AVoEg
C
1.6x107" x0.1x3x10°% x30
3x108
20. Two capacitors of capacitances C and 2C are charged to potential differences V and 2V, respectively.
These are then connected in parallel in such a manner that the positive terminal of one is connected to
the negative terminal of the other. The final energy of this configuration is :

=4.8x 1019 N.

(1) § CVv2 (2) 2 CVv2 (3) zero (4) E CVv2
6 2 2
Ans. (4)
Sol.
Before
C,.w
| |
|
- +
+ -
—~—
2C, W
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Charge on C = CV
Charge on 2C = (2C) 2V)
After connecting

_»CV
|

+ -

+ =
2C. W

From charge conservation, 2C(2v)-Ccv=(C+2C) V'

Common potential V' = V

u= | Ltevz+tiocvz|=3cve
2 2 2

AU = 3CV?

Numerical Value Type (J&IH® TPR)

This section contains 5 Numerical value type questions.
9 9IS H 5 AE&ATHD YHR b Y99 2 |

21. A force IE:(7+2]+3I2)N acts at a point (47+3]—I2)m .Then the magnitude of torque about the point

(i + 2] +k)m will be +/x N-m. The value of X is..........
Ans. 195

Sol. T=(4-1i+(3-2)j+(-1-1)k

=3i+j-2k

—
=~

i
t=TxF=|3 1 -2
1

= (7)) - @D +k(5) = 7i—11j+5k = V/49+121+25 = /195 .

22. A particle of mass 200 MeV/c? collides with a hydrogen atom at rest. Soon after the collision the particle

comes to rest, and the atom recoils and goes to its first excited state. The initial kinetic energy of the
particle (in eV) is % . The value of N is: (Given the mass of the hydrogen atom to be 1 GeV/c?)

Ans. 51
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Sol.

Before After

o= ® © &
Particle Hydrogen Particle Hydrogen

For linear momentum conservation
mV+0=0+5mV'

V':X
5

2
loss of KE = =my?2 —E(Sm) V)= 1mvz[l—lJ
2 2 2

k=1275eV = E
4
N =51.
23. Two concentric circular coils, C1 and Cz, are placed in the XY plane. C1 has 500 turns, and a radius of 1
cm. C2 has 200 turns and radius of 20 cm. C: carries a time dependent current I(t) = (5t2 — 2t + 3) A where

tisin s. The emf induced in Ci1 (in mV), at the instantt 1sis 4 .The value of x is .......

X
Ans. 5
Sol. I=(5t2+2t+C)
di
—=(10t+2
p” ( )
IN
¢sma|| =BA= (HOZ—RZJ (ﬂ:l’z)
induced emf in small coil
. 2
e= @: “ONZ ar2 Ny ﬂ — MONlNZTCr (10t—2)
dt 2r dt 2R
att=1
2 2 -7 -4
o= PoNgN,mTr 5 =4 toN;Nymr _ 4(4w)10°° x 200 <500 10 x
2R R 20 1072
=80 x7m2x107x10x102%x102 =8x10*volt=0.8mV = 4
X

X =5.
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24, A beam of electrons of energy E scatters from a target having atomic spacing of 1A. The first maximum
intensity occurs at © = 60°. Then E (in eV) is........
(Plank constant h =6.64 x 1034 Js, 1 eV = 1.6 x 10719 J, electron mass m = 9.1 x 10-31 kg).

Ans. 50

Sol. 2dsin® = n\

ZdE = (D1
2

d=1A

A=+v3A

J3 = |20
v

V =50 volt

E =50 eV.

25. A compound microscope consists of an objective lens of focal length 1 cm and an eye piece of focal

length 5 cm with a separation of 10 cm. The distance between an object and the objective lens, at which

the strain on the eye is minimum is 410 cm. The value of nis............

Ans. 50

Sol. L=10
Ve = ®©
Ue=fe=5
Vo=10-5=5
1 1 1
Vo Uy fo
1 1 1
5 u, 1
UO=—§cm

4

5 n
4740
= 50.
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