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PART : PHYSICS

Single Choice Type (T&d fawedld TaR)
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.

3 WS H 20 Uohd fadadl e 2| udde U & 4 fAbeu (1), (2), (3) 9 (4) &, R & R e 9d 2

1. A body is moving in a low circular or it about a planet of mass M and radius R. The radius of the orbit can
be taken to be R itself. Then the ratio of the speed of this body in the orbit to the escape velocity from the
planet is :

(1) 1 @) % (3) V2 (4)2

Ans. (2)

Gm
Sol. Yo_ VI _

2, In a photoelectric effect experiment, the graph of stopping potential V versus reciprocal of wavelength
obtained is shown in the figure. As the intensity of incident radiation is increased :

vs
19 > 1.

(1) Slope of the straight line get more steep (2) Graph does not change

(3) Straight line shifts to right (4) Straight line shifts to left
Ans. (2)
Sol. eVs=hv-w

VS = h_V — ﬂ

e e

Frequency and work function are constant therefore graph does not change.

3. A small ball of mass m is thrown upward with velocity u from the ground. The ball experiences a resistive
force mkv2 where v is it speed. The maximum height attained by the ball is :

2 2 2 2
(1) —-tan-1 K42 @) Lon 14892 3) Han KU (4) — o 14 K92
2k g k 2g k 29 2k g

Ans. (4)
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Sol. Fret = ma

—mg —mkv? = mvd—v
ds

dv
v— =—g-—kv?
ds g
0 hmax
_I vdv2 - J.ds = hoay
v g-+kv 5
a2
hew = g 97KYG
2K g
4, A capacitor C is fully charged with voltage Vq. After disconnecting the voltage source, it is connected in

parallel with another uncharged capacitor of capacitance C/2. The energy loss in the process after the
charge is distributed between the two capacitors is :

1 1 1 1
(1 5Cvs (2) 5CV5 (3) ,CVg (4) 30vg
Ans. Correction answer is (1) but IIT gives (3)
Sol.
Vo
o {
| Co
Co =
| | Col2
Co/2
heat loss
H=_SiC2 (V1= V)2
2(C1 +C2)
cx S c
= —ZC(VO -0y = EV(?
2[C+)
2
1~ 2
H=—=C,V,
g ~0Vo
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5. Identify the operation performed by the circuit given below :

504

C
(1) NOT (2) AND (3) NAND (4) OR
Ans. (2)
Sol.
Behaves like a not gate so boolen equation will be
y=A+B+C
y=A.B.C
whole arrangement behaves like a AND gate
6. The electric field of a plane electromagnetic wave is given by E = Eo (X + y)sin(kz — ot) . Its magnetic field
will be given by
Eo ,» ~\ . =, W
(1) T(x+y)sm(kz—mt) (2) T(x—y)sm(kz—mt)
Eo - - Eog, ~ A .
3) T(x—y)cos(kz—mt) (4) T(—x+y)sm(kz—mt)
Ans. (4)
Sol. ExB|C
7. The driver of bus approaching a big wall notices that the frequency of his bus's horn changes from 420
Hz to 490 Hz when he hears it after it gets reflected from the wall. Find the speed of the bus if speed of
the sound is 330 ms™" :
(1) 81 kmh-" (2) 71 kmh-" (3) 61 kmh-" (4) 91 kmh-"
Ans. (4)
Sol. Frequency appeared at wall
fu = 330 fo...(1)
330-v

- 330+vf _330+v

fr £ = .
330 " 330-v

490 = 330+V 490
330-v

v= 33057 o5 38 mis = 91 Kmis

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 : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 facebuok.com"ResonanceEdu utwittercom/ResonanceEdu www.youtubecom/resowatch B blog.resonance.ac.in

This solution was download from Resonance JEE (MAIN) 2020 Solution portal PAGE # 3




Resonance” | Jee MAIN-2020 | DATE : 04-09-2020 (SHIFT-2) | PAPER-1 | OFFICIAL PAPER | PHYSICS

8. A series L-R circuit is connected to a battery of emf V. If the circuit is switched on at t = 0, then the time
at which the energy stored in the inductor reaches (1/n) times of its maximum value, is :

M %m{\/%/ﬁ—& @ %5”{\/_?/;_1} ® %m{fiJ @ %“{J@j}

Ans. (1)

Sol.
L a—
€
Potential energy stored in inductor is given by U = %LI2
U2
2
u_ (LJ
o o
2
4L
I RrT/L_ ]
—=1=6 =—
Iy Jn
t= LIn Jn
R Vn-1
9. A person pushes a box on a rough horizontal plateform surface. He applies a force of 200 N over a
distance of 15m. Thereafter, he gets progressively tired and his applied force reduces linearly with
distance to 100 N. The total distance through which the box has been moved is 30 m. What is the work
done by the person during the total movement of the box?
(1) 5250 J (2) 3280 J (3) 2780 J (4) 5690 J
Ans. (1)
Sol.
AF
200N
100 Nf==========f========-3
> X
15m 30m

W = area = (200 x 15) + %(100+200) x 15

= 3000 + 2250
W =5250 J
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10.

Ans.
Sol.

1.

Ans.

Sol.

12

Ans.

Sol.

Match the thermodynamics processes taking place in a system with the correct conditions. In the table :
DQ is the heat supplied, DW is the work done and DU is change in internal energy of the system.
Match the following

() Adiabatic (A)AW =0

(1) Isothermal (B)AQ=0

(111) Isobaric (C)AU =0, AW =0
AQ=0

(1v) Isochoric (D)AU =0

MI->A I-A I —» B IV->C

(2)I>B n—-D I — A IV->C

B)I—>A nmI->B I —- D IV—->D

4)1->B I—-A I —D IV —» Cs

(2)

In Adiabatic AQ=0
In Isothermal AU =0
In Isochoric AW = 0

Consider two uniform discs of the same thickness and different radii R = R and R, = aR made of the
same material. If the ratio of their moments of inertia 11 and I, respectively, about their axes is I+ : I = 1
: 16 then the value of a is :
(M2 (2)4

(1

(3) 242 4) V2
MR? _ [p(nR)t] R?

2 2
| c R

Moment of inertia of disc is given by | =

A quantity x is given by (1Fv2/WL#*) in terms of moment of inertia I, force F, velocity v, work W and length
L. The dimensional formula for x is same as that of :
(1) force constant (2) energy density

(3) Planck's constant (4) coefficient of viscosity

(2)
IFvZ _ (M)MLUT2)LT2)? _ ML2T2 s .
W L = (M1L2T‘2)(L4) = 3 =ML~ T™“ = Energy density

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 : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 [®) 7340010333

facebook.com/ResonanceEdu utwitter com/ResananceEdu www.youtube.com/resowatch B blog.resonance.ac.in

This solution was download from Resonance JEE (MAIN) 2020 Solution portal PAGE #5




Resonance” | Jee MAIN-2020 | DATE : 04-09-2020 (SHIFT-2) | PAPER-1 | OFFICIAL PAPER | PHYSICS

13. A circular coil has moment of inertia 0.8 kg m? around any diameter and is carrying current to produce a
magnetic moment of 20 am?. The coil is kept initially in a vertical position and it can rotate freely around
a horizontal diameter. When a uniform magnetic field of 4T is applied along the vertical, it starts rotating
around its horizontal diameter. The angular speed the coil acquires after rotating by 60° will be :

(1)20rad s™ (2)10rad s™ (3) 20m rad s™ (4) 10x rad s™
Ans. (2)
Sol. From energy conservation
T2 =Un -
2
= — MB cos60° — (-MB)
MB | 11?2
2
20x4 :1(0.8)032
2 2
100 = ?
®=10rad
14. A paramagnetic sample shows a net magnetisation of 6A/m when it is placed in an external magnetic

field of 0.4 T at a temperature of 4K. When the sample is placed in an external magnetic field of 0.3T at
a temperature of 24K, then the magnetisation will be :

(1) 4 Alm (2) 0.75 A/m (3) 2.25 A/m (4) 1 A/lm
Ans. (2)
Sol. M= CBox

Putting the value we get N = 0.25 A/m

15. The value of current i flowing from A to C in the circuit diagram is :
|y
] T
8V B
iy N\, ;
20 2,20
=507
/4011 T 40
Z, =509
204 = 20
D
(1) 5A (2) 0.75 A/m (3) 2.25 A/m (4)1 Alm
Ans. (2)
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Sol.
|1
11
8v
. 8
i2 = =1Am
*" 414 P
16. A particle of charge g and mass m is subjected to an electric field E = Eo(1—-ax?) in the x—direction, where
a and Ep are constants. Initially the particle was at rest at x = 0. Other than the initial position the kinetic
energy of the particle becomes zero when the distance of the particle from the origin is :
1 3 2
(Ma @) = ) 4= 4) 4=
a a a
Ans. (3)
Sol. W =AK Ki-Ki=0

quOm —Qx?)dx =0
0

X
quj(1—ax2)dx -0
0

&
3
2
18 9
3
2
axr _y
3
2_3
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17. Two identical cylindrical vessels are kept on the ground and each contain the same liquid of density d.
The area of the base of both vessels is S but the height of liquid in one vessel is x4 and in the other, x,.
When both cylinders are connected through a pipe of negligible volume very close to the bottom, the
liquid flows from one vessel to the other until it comes to equilibrium at a new height. The change in
energy of the system in the process is :

<1>§gd8<x2—x1>2 @) %gdsm—xoz (3) 9dS(x, +x,)?  (4) gdS(x2 + x2)?

Ans. (2)
Sol.

X1 — —— valve

|
|

X2

Ni

S
Initial height of liquid in container's of same cross section are x1 and x. respectively. Now value is opened
find loss in potential energy when water level be become same
loss in PE = Ui — Us

X X
AN, 2L+ 0AX, 22 |g —| oAl X1 X2 4 505
[P()12922}9 {P( 2 x 7 xz|9

pAg{§+§— (X4 +X )2:l _ PAg(X1 — X, y

2 4 4

18.

«— 60 cm—

For a uniform rectangular sheet shown in the figure, the ratio of moments of inertia about the axes
perpendicular to the sheet and passing through O (the centre of mass) and O' (corner point) is:
(1)1/2 (2) 1/4 (3)2/3 (4)1/8

Ans. (2)

| M a2 12 M a2 4p2)
Sol. -2 = 12 =12

1

lo 2 p? M 2> 2 4

o M2 b2y 00 5@ +b%)
12 4 4
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19. A cube of metal is subjected to a hydrostatic pressure 4GPa. The percentage change in the length of the
side of the cube is close to : (Given bulk modulus of metal, B = 8 x 100 Pa)
(1) 1.67 (2)5 (3) 20 (4)0.6
Ans. (1)
AV
Sol. AP=(B)V = B><3ATL
Putting the value of AP and B we get ATL x 100 = 1.67
20. Find the Binding energy per nucleon for 1§88n. Mass of proton m, = 1.00783 U, mass of neutron
mns = 1.00867 U and mass of tin nucleus ms, = 119.902199 U. (take 1U = 931 MeV)
(1) 9.0 MeV (2) 8.5 MeV (3) 8.0 MeV (4) 7.5 MeV
Ans. (2)
Sol.  Binding energy = (AM) C? = (AM) 931
put the value of AM
BE = 8.5 MeV
Numerical Value Type (§&IHe UHR)
This section contains 5 Numerical value type questions.
39 GUS H 5 H&IHS TR & T & |
21. Four resistance 40Q2, 60Q2, 90Q, and 110Q2 make the arms of a quadrilateral ABCD. Across AC is a battery
of emf 40V and internal resistance negligible. The potential difference across BD in V is ......
B
100 " 600
AN T
900%, 1100
D
45 \Y
Ans. 2
Sol.

400 7 600

1100
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22,

Ans.

Note :

Sol.

23.

Ans.
Sol.

The distance between an object and a screen is 100 cm. A lens can produce real image of the object on
the screen for two different positions between the screen and the object. The distance between these

two positions is 40 cm. If the power of the lens is close to [%jD where N is an integer, the value of N

476.19
NTA Answer is 5.

_D?-d® 100?40 _(100+40)(100-40)

f= =21cm
4D 4(100) 4(100)
p=1-100 _ N
f 21 100
N =476.19.

The change in the magnitude of the volume of an ideal gas when a small additional pressure AP is applied
at a constant temperature, is the same as the change when the temperature is reduced by a small quantity
AT at constant pressure. The initial temperature and pressure of the gas were 300 K and 2 atm.
respectively. If |AT| = C|AP| then value of C in (K/atm) s ....

150

PV = nRT

PAV + VAP =0

av=-2Pyv
P

In second case
PAV = —nRAT

AV = — nRAT

..(ii)

equating (i) and (ii)
nRAT AP

—-—v
P P

\Y

AT =AP —
nR

v
nR
Putting the value of V,nand R, C =150
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24.

Ans.
Sol.

25.

Ans.
Sol.

The speed verses time graph for a particle is shown in the figure. The distance travelled (in m) by the

particle during the time interval t =0to t = 5 s will be .....

20.00

8m/s p=========--> i

5s

Distance = Area of |v| —t graph
=1/2%x8%x5=20m

Orange light of wavelength 6000 x 10-'° m illuminates a single slit of width 0.6 x 10~* m. the maximum

200

Light of wavelength 6000 x 10-'® m passes through a single slit of width 0.6 x 10 m. Find height of

highest order of minima on both side central maxima
for minima
dsin® = nA

sind = ﬂ<1
d

>
IN
>|a

0.6x107
6000x1071°
n <100
The total number of maxima of both side at central maxima = 100 + 100 = 200
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