. V l.:
) T fd9am. .. | U foemd & m
3 ! a v ‘ | aoad
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MoOTION JEE MAIN 2020 ANSWER KEY

1. A block of mass m attached to a massless spring is performing oscillatory motion of amplitude ‘A’ on
a frictionless horizontal plane. If half of the mass of the block breaks off when it is passing through
its equilibrium point, the amplitude of oscillation for the remaining system become fA. The value of
fis:

SEHM M BT U D] U S IS HAM A ST g3Tl & 3R Teb YU &fdsT qHdel R M A’ S ARl aler
PR @ ¢ | AR WG [Ig | Mdwed 99 Yed! ¢ TR AR SHST ST AT 38 S A1 99 gY 73 e & e
BT AR FARI ST 8| f BT HM © -

1 1
D75 (2) 5 3)1 (92
Sol. 4
V, =V =Ao
«—A—
AI
V, =V, =A'o'
Ao =A"o
A JK _afx
m m
A
AR
2. The mass density of a planet of radius R varies with the distance r from its centre as p(r) = p,

2
(1 —%) . Then the gravitational field is maximum at :

591 R & U& U8 § 39B1 SHHH I p(r)=p0(1—|;—22) 2 S8l r $9& s A q¥l 8 | 39 U8 P [HcdIdpyvl &3

r & fbd 99 W 1w g ?
(1)r=iR (2)r=\/§R (3)r=R (4)r=\/§R
3 4 9
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Two sources of light emit X-rays of wavelength 1 nm and visible light of wavelength 500 nm, respec-
tively. Both the sources emit light of the same power 200 W. The ratio of the number density of
photons of X-rays to the number density of photons of the visible light of the given wavelengths is :

BT & I AId HA: 1 nm axiesd &1 X—fhvoi 3k 500 nm dRIeed BT 39 ThT3 Scafoid b 8 | 2191 Ardi o
IRt Tt @Y 2 200 W B | 9 39 ATl & fAdbar il X-fhrell § BIeH &l IRe] 89 iR T3 YHbre § BieH
@ ] TIed Bl AU BT

1 1

1) =4 (2) 555 (3) 500 (4) 250
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JEE MAIN 2020 ANSWER KEY

LN 1nm 1

n, %, 500nm 500

If a semiconductor photodiode can detect a photon with a maximum wavelength of 400 nm, then
its band gap energy is :

Planck’s constant h = 6.63 x 10734 J.s. Speed of light c = 3 x 108 m/s

Udh JATAD § g1 U BICISRITS Af¥Had 400 nm dIed & BT &I Ugd B Fdbdl © | 99 $9 LD Bl
JUSHY B FHoll ©

i ReRTd h = 6.63 x 10734 J.s.

JHTe d Ifd ¢ = 3 x 108 m/s
(1) 1.5 eV (2) 2.0 eV (3)3.1eV (4)1.1eV
3

_hc
A
_ 6.63x103* x3x108
400%x10°°
- 1240 Ry

E
400
E=3.1eV

E

E

Amount of solar energy received on the earth’s surface per unit area per unit time is defined a solar
constant. Dimension of solar constant is :

gedl @) Aag R Ui SH1E &9%hel W U Sl 99 #H fe arell IR ol ®l AR ReRid Fel o1l & | 9R Reria
&1 R e -

(1) MLoT-3 (2) MLT-? (3) M2LoT- (4) ML2T-2

1

Q

At
2712

g - MUT
2T

E = MT?
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MoTionN

6. A particle is moving unidirectionally on a horizontal plane under the action of a constant power
supplying energy source. The displacement (s) - time (t) graph that describes the motion of the
particle is (graphs are drawn schematically and are not to scale) :

T ReR 9Ifdd arel HId | SHoll UK &R Th BT U Afas F9ad IR U o) 9 § Ia¥= 2 1 39 & & ford fo=
H QB A1 fRUA (s) - 999 (t) 9% IuYdd & (% ADARAD )

S s
A

1) —— (2)

(3) (4)

Sol. 2

vdv = ﬂdt
m

V2 =k't
V=k”\/E

sat
7. Which of the following will NOT be observed when a multimeter (operating in resistance measuring

mode) probes connected across a component, are just reversed ?

(1) Multimeter shows NO deflection in both cases i.e. before and after reversing the probes if the
chosen component is metal wire.

(2) Multimeter shows a deflection, accompanied by a splash of light out of connected componentin
one direction and NO deflection on reversing the probes if the chosen component is LED.

(3) Multimeter shows an equal deflection in both cases i.e. before and after reversing the probes if
the chosen component is resistor.

(4) Multimeter shows NO deflection in both cases i.e. before and after reversing the probes if the
chosen component is capacitor.
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fr=falRaa & &1 S iRErll 781 <, 59 U 3a9d R SIS T Udh Ao Fex (UfcRig A dre | yaiferd) @ Wi
DI UP GAX DI S8 o QAT I 8 ?

(1) Ife g=11 71 37 &g PT AR 2, Td H1d Bl UScl AR d1a H Vb ¥R Bl S8 ¥ IR HecHIex ar+l ravell H
& |AH fagmor 98 gwiiar 21

(2) afe g1 721 3raw@ LED &, Uah faem 3 AcdiMiey oM W I8 e faeor fazardr & ok e § o 13 o/agq
H TP THb B A1 YD erdl & 3R U1d Bl U gAR B S8 o WR PIg [dergo) T& S20iar 8 |

(3) afe g1 1 31g¥d UfRIY 2, 79 WId Pl Usel AR 91& H Yh GEX Bl S8 oM R Hee MR aH1 37wl H Udh

FA faggor gerfar 2 |
(4) Ife =1 T Srgug WETR 2, T9 Ui DI Usel AR a8 H Tb GO Bl S8 oM W AecHIeR GIHI 37awel § HIs
A faergor T8 gwifan @ |
Sol. 4
By Theory
8. A uniform rod of length ‘I’ is pivoted at one of its ends on a vertical shaft of negligible radius.

When the shaft rotates at angular speed o the rod makes an angle 6 with it (see figure). To find 6
2
equate the rate of change of angular momentum (direction going into the paper) %mzsine Coso

about the centre of mass (CM) to the torque provided by the horizontal and vertical forces F, and
F, about the CM. The value of 6 is then such that :

IS | DY UH UHAHE B T 3501 & Udh SR S8 W didfdhd (pivoted) B | 519 I8 Sv=l &9 1A o
H AT 2 A1 BE 399 0 IV g9 B (R I )1 6 BT 9H 1 B b o B B B GIIH b

(CM) e 56 B o & 21 areh aRadT ( Rt A T o2 sing coso & dhe Rrae fren 59 9 S S

12
B IAR 8 ) B 39 W A drel &fdS F, @ Sealer F, 9l & CM & et STl & aRraR ofd & | dd 0 Bl A1 Q4
B e
L-50\)
i)
F N
H 0 \
(1) cosb = 29 (2) cos6 =£ (3) cosb = 9 (4) cosb = 9
3lw? 2lw? 2lw? |w?
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Sol. 2

F,=mg
F = A 0
Ho mo Esm

l . l
. 1,, about COM = F, i 0-F, S cos 0

2
- mf ®’ sinOcosO
12

‘. NEINTE N
mg| —sin® [-me’| —sin6 || —cos® |=mw’| — |(sin6)(cosb)
2 2 2 12

292 2
gl ot cosezé—mzcose

2 4

gl cose(i+lj
2 12 4

gl _ @0 cosO
2 3

3g

cosf=—=
2070

9. Two resistors 400Q and 800Q are connected in series across a 6 V battery. The potential differ-
ence measured by a voltmeter of 10 kQ across 400 Q resistor is close to :

g1 ufoRIgdl &1 719 400Q 3R 8000 § 21 0! Srvfieg Feg= § 6 V &) 931 | Sirel 37 & | v Rafa § 10 kQ
fRIY & U dieeddl gRT 400 Q WRIg R 919 T favarR &1 99 54 & 3 fdas Meeaq s ?
(1) 2.05V (2)2V (3)1.95V (4) 1.8V
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10KQ voltmeter

i

i 4000Q 800Q

|
K
6V
6

400x 10000

400 +10000
6

- 40000

800+ 0400
. 6 6
800 +384.61 1184.61

V, =6-800x0.00506 =6-4.05=1.95

i:
800 +

=0.00506

A block of mass 1.9 kg is at rest at the edge of a table, of height 1 m. A bullet of mass 0.1 kg
collides with the block and sticks to it. If the velocity of the bullet is 20 m/s in the horizontal
direction just before the collision then the kinetic energy just before the combined system strikes
the floor, is [Take g = 10 m/s? . Assume there is no rotational motion and loss of energy after the
collision is negligible.]

e 1.9 kg &1 U T[Chl U 1 m il A1 & bR UR 1 8311 8 | &AM 0.1 kg Bl U TMell $9 &b A THRI
2 39 U Sl 2 | Aafe T 9 Sd ugel Tiell & 9 &fdS fawn § 20 m/s B A1 eR1dd WR SR H SIdh Uga
TMell iR e & AYad Mbr &) st Hoii 8l : [g = 10 m/s? el | I8 71 b Prg goie et 781 8 iR <Fx &

918 ol B DI &fd T2 Bl 2]

(1) 231 (2) 211 (3) 201 (4) 191
2

m=0.1kg

20m/sec

im
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Sol.

12,

Sol.

MoTionN

Applying law of conservation of linear momentum
0.1x20=(1.9+0.1)V
2=2V
V =1m/sec
KE = lmv2 = l2x(1)2 =1]
2 2

TE = KE + mgh =1+2x10x1 = 21]

A metallic sphere cools from 50°C to 40°C in 300 s. If atmospheric temperature around is 20°C,
then the sphere’s temperature after the next 5 minutes will be close to :

T 1 DT g1 §AT el 300 s § 50°C I 40°C T ST 81 Sl & | IS $HD ATH—UTI & aTqTaRvl BT qT9H 20°C
81 3ol 5 fA9e] & 918 99 Tiel &1 d19|M 1 9 4 fbae Reedq g ?

(1) 35°C (2) 31°C (3) 33°C (4) 28°C

3

ST (TeT o
At 2

50-40 _, (90
300 2

40—T:k(40+T_20)

300 2

10  25x2
40-T 40+T-40

1 5
40-T T
T=200-5T
6T = 200
T =33°C
To raise the temperature of a certain mass of gas by 50°C at a constant pressure, 160 calories of
heat is required. When the same mass of gas is cooled by 100°C at constant volume, 240 calories

of heat is released. How many degrees of freedom does each molecule of this gas have (assume
gas to be ideal) ?

Pl f& gU s @1 U 19 &1 a9 ReR g9/ W 50°C A 98 & ford 160 Bkl ST Bl ATgeg el Tl
219 39 1 & S0 g@¥E BT 100°C ¥ 38T &¥1 O Al ReR I+ WR 39 19 9 240 da) s sh1iRia
Bl 2| 9 & YA Y B W= dIfe (degrees of freedom) &1 71 & : (I8 914 b 719 <Y 2 )

(1)6 (2)7 (3)5 (4)3

1

Q=nCAT
160 =nC,50
240 =nC,100
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(o))

13. Theradius R of a nucleus of mass number A can be estimated by the formula R = (1.3 x 10-°)AY3 m.
It follows that the mass density of a nucleus is of the order of :
(M. =M [l 1.67 x 10?7 kg)
MM T A b A B 35A1 R &1 JgAM R = (1.3 x 10715)AY3 m GF I SRR ST el © | T U AP b
SEHM T $1 gRA Bife (order of magnitude) BRI : (WIEH &1 §&MM = <IgH & ge8dH (| 1.67 x 1077 kg)
(1) 107 kg m-3 (2) 10°kg m-3 (3) 102 kg m-3 (4) 10°kg m=

Sol. 1

R=(1.3x105)A%

m = pV
_m
=V
m,A
P=g
§T[R3
m,A
p= :

%nx (1.3x107"°)’A

p~10"kg/m
14. A perfectly diamagnetic sphere has a small spherical cavity at its centre, which is filled with a

paramagnetic substance. The whole system is placed in a uniform magnetic field B . Then the field
inside the paramagnetic substance is :

(1) much large than|l_5>| and parallelto B (2) zero

3)B (4) much large than‘B‘ but opposite to B
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T yicrgrd (diamagnetic) 9Tl 1 &9 T el & B W U BIS MR a1 a7 R T 8 SR T gy
(paramagnetic) g R &1 71 2 | 59 R Fd B U UeaH R & B H @1 9 dl g gl

H grEDIg &3 B

(1)‘B‘ﬁa§amaﬁqézﬁmﬁ? (2) =

(3)B (4) |B|®a§aarf€1?53ﬁqézﬁ;ﬂ%rwmr—ﬂ
Sol. 2

diamagnetic
paramagnetic field
B=0

15. Concentric metallic hollow spheres of radii R and 4R hold charges Q, and Q, respectively. Given that
surface charge densities of the concentric spheres are equal, the potential difference V(R) - V(4R)is :

e1q31 @ & §Y &l PR b1 Wicl B! a1 RAR 4R & d1 39 W A Q, 3R Q, 371 € | I S @i
TR AAE I g (surface charge density) |8 8 a1 fawar<iR V(R) - V(4R) &1 A 2 :

3Q 3Q 3Q Q
(1) ZR Oy (3) TomrR ) i
Sol. 3
’ Qz
— Ql _ Qz
o= =
47R?>  4nl6R?
16Q1 = Q2
VR - V4R = KQI + KQ2 — KQI _ KQz
R 4R 4R 4R
_3KQ __3Q
4R 16ng,R
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16. The electric field of a plane electromagnetic wave propagating along the x direction in vacuum is

E = Eoﬁ cos(wt - kx). The magnetic field B, at the momentt =0 is :

TS THdd fagd grer a3, o {6 fafa 7 x e § 7@ & 8, @1 g &3 E = E, j cos(ot - kx) &1 999
t = 0 W SHBT RDIY &5 B -

_ E o _ E A
(1)B = ——=-cos(kx)j (2) B = ——=cos(kx)k
VHo So VHo So
(3) B = E,io <, cos (kx) ] (4) B = E, /Mo &, cos (kx)K
Sol. 4
E=E, cos(ot- kx)ﬁ
E=BC
_E_E
B 1
VHo So
B =Es\uo

B =E,\l < cos(ot- k x)K
at t=0

B = E,/i, €, cos(kx)k

17. A uniform magnetic field B exists in a direction perpendicular to the plane of a square loop made of
a metal wire. The wire has a diameter of 4 mm and a total length of 30 cm. The magnetic field
changes with time at a steady rate dB/dt = 0.032 Ts-!. The induced current in the loop is close to
(Resistivity of the metal wire is 1.23 x 108 Qm)

g1 & TR I I b JPR U & Tl D owdc Ub a1y &3 B o1 83l 8 | AR &1 A 4 mm & 3R g
@l owTg 30 cm 2 | IS graehry & Yebrd &) (dB/dt = 0.032 Ts™!) & uRafeid 81 X871 81 ol ou 4 ISR fagd
gRT 1 A4 77 | 1 fbae fFreveaq 8 -
(TR @ gfeRiegrdar = 1.23 x 108 Qm)
(1) 0.53 A (2) 0.61 A (3)0.34 A (4) 0.43 A

Sol. 2

¢ =BA

_do_AdB
SRPTIT:
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=3_0)(3_0)(10’4><0.032><4><10’6><Tt
4 4 1.23x10%x30x1072

_ 240x3.14x10° _753.6 N
1.23 1.23

i=612.68x107 =0.61A

i 10

18. Hydrogen ion and singly ionized helium atom are accelerated, from rest, through the same potential
difference. The ratio of final speeds of hydrogen and helium ions is close to :

BISSIO NI MR AferaH & Yhel JMAMT TRATY BT ReR 3raven I A fAvaT<R STy @Rd H1 ST & | U= arawer
H grgsIoT Mgl &l Af~ad Tfd iR ferad =l &l a1 il &1 srqurd = 3§ 4§ feds s g ?

(1)2:1 (2)1:2 (3)5:7 (4)10:7
Sol. 1
2
K-~
2m
2 2,,2
qV:P_:mv
2m 2m
_ 2qV
m
ve |4
m
e
VH= m z
Vie e 1
4m

19. Two light waves having the same wavelength ) in vacuum are in phase initially. Then the first wave
travels a path L, through a medium of refractive index n, while the second wave travels a path of length
L, through a medium of refractive index n,. After this the phase difference between the two waves is :

&1 YHTR Bl AR, ST aRIQEd LU 81 &, Bl ARH H faid § Han (phase) U WHM 8 | ARG U a3 DI N,
D B Y HILTH | L, oTH Ueb U} el AR §AY AR N, AU I b Teb HIEFH A L, o+ Tep 42l 4 =rel dl
39 91§ a3 & 9 § FHarar (phase difference) R :

27 27 h_ﬁ
57 (b= k) (Z)T(m an

2n (L _L 2
SEIES @) 5 (nb =Ly
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L
ny nl
A
Ay = — ~_—~_—~_— A Vaccum
n2
A|W|B
2n
(A¢)1 = TLI L,
n, c[——~—~—"—|D
L
_2n L :
(A¢)2 - A 2

Ny

(Ad, — AD,) = %(nlLl— n,L,)

A calorimeter of water equivalent 20 g contains 180 g of water at 25°C. ‘m’ grams of steam at
100°C is mixed in it till the temperature of the mixure is 31°C. The value of ‘m’ is close to (Latent
heat of water = 540 cal g* , specific heat of water = 1 cal g-1°C?)

T HARH (STl edid 20 g ) H 250C W 180 g UM RT g1 2 | 399 100°C A198M &1 'm’ 319 arw A3 &1
SN & 9 @b d19EE 31°C 7 8 SR | m &1 dead A9 & (@ &) I« H™1 = 540 cal g, url &1 falkre
¥ = 1 cal gt°Ct)

(1) 2 (2) 2.6 (3) 4 (4) 3.2

1

m.s. = 20g

m «—|_100°C

>

25°C

Temp of mixture — 31°C

Heat lost by steam = heat gained by water
180x1x(31-25)+20%(31-25)= mx540+mx1x(100-31)
180x6+20x6 = 540m + 100 m - 31m

10804120 =640 m-31m

1200 = 609m

m=1200_, 97
609

m=x 2
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Sol.

22,

MoTionN

If minimum possible work is done by a refrigerator in converting 100 grams of water at 0°Cto ice,
how much heat (in calories) is released to the surroundings at temperature 27°C (Latent heat of
ice = 80 Cal/gram) to the nearest integer ?

IfE U fbeivex 00C dr9s & 100 U9 U Pl =IAH 1R Rl gU 9% 4 deerd] & dl 39 §IRT arrarvl (qrgHr
27°C) ¥ BIS! T &1 BT 719 HARI H a1 81 (% &1 I« A1 = 80 Cal/gram) ? IR Mdead goiie §
ford |

8791

Q, =mL =8000cal

Q=W+Q

T
C.0.P. = Q__ :

wo Q. -Q B L-T T=27° Ref T=0°C

&: 273 T i Y o Q T~
W 300-273 '

Q _273 Tw

w27

27
wW=°2"
273 Q
W = 2—7m
273
w o 27
273
27

" 273
= 8791.2 cal

x80x100

Q, x80x100 + 80 x100

An massless equilateral triangle EFG of side ‘a’ (As shown in figure) has three particles of mass m
situated at its vertices. The moment of inertia of the system about the each line EX perpendicular

to EG in the plane of EFG is %ma2 where N is an integer. The value of N is

T SHHM Xfed qHaTg Bryst EFG 1 T 4ol &1 of1s ‘a’ & (o <) | g9a ofiF 3 fdwgell R &M m & (-0
PO W gU ¢ | Ife EX @ (W1 {6 EFG & I H 2 3R EG & oad 8) & |ruel EFG Siecd 3imev Z—%mazﬁrsﬁ?
N T& qories &1, @ N &1 919 gl
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Sol.

24.
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Using parallel axis theorem
I = moment of inertia of triangle along the median + m(r?)

r—i
T2
ma®> 5 __,
I=ma" + =—ma
4 4
Exmazzﬂma2
4 20
N =25

A galvanometer coil has 500 turns and each turn has an average area of 3 x 10+ m?2. If a torque of
1.5 Nm is required to keep this coil parallel to a magnetic field when a current of 0.5 A is flowing
through it, the strength of the field (in T) is

TP A<M B Hseil § SOOQ\HW(turns)%sﬁ?g?gﬂﬁmsﬁmﬁW3x 10 m2g | afs 59 gl ¥
0.5 A f3e[d g1_1 98 21 81 A1 39 U I &F H I &5 & FHFR & & ford 1.5 Nm I 3Tl 1 el
el B | 9 SHN H R &F BT A ©
20
T = BINA Sin6
1.5 =Bx0.5x500x3x10*
10000
~ 500

=20Tesla

A block starts moving up an inclined plane of inclination 30° with an initial velocity of v,. It comes

back to its initial position with velocity V?O The value of the coefficient of kinetic friction between

I - :
1000 The nearest integerto I is
30° BIv dTel T A FHTS R Teb o1 IR T v A SR B 3R FeAdl & SR 104 3704 JRAb WA TR

the block and the inclined plane is close to

Eﬁaﬁq'\fsm%‘rvf%rL;?Wmﬁ%m%ga%sﬁ?w%@avmwzmgwm?r?hlzﬁﬁa»—c'aﬂtgvﬁ?ﬁ
ERIE
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Sol. 346

a =gsin30 + ugcos 30 (constant acceleration)
therefore, by applying kinematic formula

V? = 2ad
a-Yo

2a
from work energy theorem
W, =k, -k,

2 2
—-2umg cos300 - lmv—o—lmvo2
2a 2 4 2

+2ungcos 30 _ +§
a 4
8ugcos30 = 3gsin30 + 3ugcos 30

5ugcos 30 = 3gsin30

_3tan30 V3
W= 5
NER
5 1000
I1=346

25. When an object is kept at a distance of 30 cm from a concave mirror, the image is formed at a
distance of 10 cm from the mirror. If the object is moved with a speed of 9 cms!, the speed
(in cmst) with which image moves at that instant is .

SI9 U 3fadel g90 ¥ 30 cm g WR U A ! Il B A1 g9l fafdw g9 9 10 cm g8 R §91 B | IS 39
& BT 9 cms 1P TR W T T A I &7 ufafaw= @ afd (ems 1 H ) e g I

Sol. 1

Y,
v :_Fvo
9cm/sec
—
10x10
V. =— 9 30cm _
1 30x30 x 10cm£

V, =1cm/ sec
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