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The aperture diameter of a telescope is 5 m. The separation between the moon and the earth
is 4 x 10> km. With light of wavelength of 5500 A, the minimum separation between objects
on the surface of moon, so that they are just resolved, is close to :

(1) 600 m (2) 60 m (3) 20 m (4) 200 m

T TRDIY & §RE & AN 5 m 2 | gedl IR aw1 & §19 @t 1 4 x 105 km 7 | afd yarer &1 aweed 5500
R foran S A1 Tes W) Q1 aRgR B g @ gAaH g o fha et Ry s v &)1 o 9 |

(1) 600 m (2) 60 m (3)20 m (4) 200 m
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distance = 0,0, =do = 1.22§d

1.22x5893x107 1% x4x108
5

~ 57.5m

distance = 0,0, =

answer from options = 60 m
minimum distance

R
Consider a sphere of radius R which carries a unifom charge density p. If a sphere of radius 5 is

|E4 | _ _

carved out of it, as shown, the ratio ﬁ of magnitude of electric field E, and Eg, espectiely,
B

at point A and B due to the remaining portion is :

17
(1) 54 54

18
(2) 54 B
18
(3) 34

21
(4) 34 R
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17
(1) 54

18
() 24

18
(3) 34

21
(4) 34

Sol. (3)
for point A

- (@
A

kxpxgn R/Z
R/27 6
For point B

(U (p
B

4 3
kxpx%nR3_kpr§n(R/2) B pR P R
TR (3R/ 2)2 3g, S4.g,
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PR
E—A=1$;°R_ 54 9 18
_ = -2 _1°
54z, 6x17 17 34
3. The electric field of two plane electromagnetic plane waves in vacuum are given by :

E, = Egjcos (ot —kx) and E, = Egk cos (ot —ky)

At t = 0, a particle of charge q is at origin with a velocity v = O.8c3’ (c is the speed of light in
vaccum). The instantaneous force experienced by a particle is :

(1) Exq(0.4i-3j+0.8k) (2) Eyq(0.8i-j+0.4Kk)
(3) Eoq(-0.8i+j+k) (4) Eyq(0.8i+j+0.2K)
foafa # <1 wde fRAga—gwe o & fagd 839 E; = Eyjcos (ot —kx) @01 E, = Egk cos (ot —ky) ¥ |

It = 0 W q Y BT Th B9 v = 0.8¢j (¢ Fald # yarer &) 1y ¥) 997 J qafdg W a1 &1 2| 9 W
T ITAT ATEANE g B —

(1) Exq(0.4i-3j+0.8k) (2) Eyq(0.8i-+0.4Kk)
(3) Eoq(-0.8i+j+k) (4) Eyq(0.8i+j+0.2K)
Sol. (4)

E, = E,j cos (ot — kx)

means travelling in +ve x-direction g pgshould be in x-direction

L B isin g
B _EO kx) N
. 1—Ecos(mt— X) k ;
Ez = E,k cos (ot —ky)

E
B, = EO

E, = EEfcos(mt ~ky)

ﬂ trqavellmg in +_ve y-a?qs Q A
E x B should be in y-axis :
.. Net force R

q(E1 XEz) + q (08C3 X (E1 +Ez)

t=0
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" Free =QE (3 |2)+q><0.8c X%EX(ﬁﬁ)
= g€, (3+K)+ 0.8 q E, (1-K]

=qE, (0.8?+3‘+o.2|2)

4. A body A of mass m is moving in a circular orbit of radius R about a planet. Another body B of

v
mass % collides with A with a velocity which is half (5) the instantaneous velocity y of A.

The collision is completely inelastic. Then, the combined body :
(1) Falls vertically downwards towards the planet

(2) starts moving in an elliptical orbit around the planet

(3) continues to move in a circular orbit

(4) Escapes from the Planet’s gravitational field

aammmaﬁwm@Awugzﬁaﬁsﬁ?Rﬁwaﬁwa&ﬁum&ﬁm@%mmm%aﬁwqﬁ

WB?R@A@I()ﬁniﬁrmﬁﬁ%|wvaﬁAaﬂw&Tﬁﬁ5%{ﬂ%|a€W{ﬁa IIARY | T4

YT A% —

(1) 918 &1 3R SedferR faem # AR

(2) va drea Fenm § FeT Po Y QT |

(3) a<ira wenm § g B |

(4) U8 & TH@HYNY &8F F AR B SR |
Sol. (2)

Conserving momentum

myv m
——+mv Z(m'f'EJVf

22
5mv__ 5V
Vf=4><3—m 6
2

¢ <V, (= v) thus the combined mass will go on to an elliptical path
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5. Which of the following is an equivalent cyclic process corresponding to the thermodynamics
cyclic given in the figure ? where, 1 — 2 is adiabatic. (Graphs are schematic and are not to scale)

(1)

(3)

Vv
1
=
2
Y
1
T —

1
P
3 2
V
3 2
V
(2) 1
T —
2
\%
(4) 3 1
T —

I e T gy § A ae o A fRwrl T SHEfiS 9w ufha & aaged @mig ufkar g g ?
o 3 1 - 2 s e ufban 2| (R diafis 2 1)

(1)

(3)

Vv
1
=
2
Y
1
T —

1
P
3 2
V3 2
V
(2) 1
T —
2
\%
(4) 3 1
T —
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Sol .

Sol.

(4)

For 3 — 1 (volume constant)
- 2 is wrong

PT,TT

For 2 — 3, (Pressure constant)
VLT

- (4) is correct

(143)
Two particles of equal mass m have respective initial velocities yjand ULTJ They collide
completely inelastically. The energy lost in the process

I 1w 3 mu? 2
(1) 3mu (2) gmu (3) Zmu (4) |3 mu

(ie3)

T GHM M B &1 BUN BT YRS 9Ty den U(TJ 21 B YUIT: IUIRY B I THIA & | 39 ufshan
F BF arell 3wt @) afa 7 —

(1) 3me? (2) gmu? (3) Sme? (4) |5 me?
(2)
u/2
x-direction
myv S 3u
mu + T—vax Vi, = 2

y-direction % =2 Vv =V =

99 percentile and ahove
in JEE Main (Jan-2020)



MOTION JEE MAIN 2020

Nurturing potential through education

= faw .=muefaa @™

Sol.

Three harmonic waves having equal frequency v and same intensity I, have phase angles 0, %
and —% respectively. When they are superimposed the intensity of the resultant wave is close to :

(1) 31, (2) 5.81, (3) 1, (4)0.2 1,

Teh IHI JATafcd v qer el I, @1 9 ex1cTe daRal & Dol HH: 0,%@[‘\’ —%?Imsﬁaﬁﬁiﬁmﬁﬁ

(superimpose) &1 ST 8, dl gRUM a3a1 &1 daar 8F —
(1) 31, (2) 5.8 1, (3) 1, (4) 0.2 1,
(2) A

A= (\/§+ 1)A

oo = (V2 1)1, Zj > A

res

= (3 +2+2)l, =581,

A

Water flows in a horizontal tube (see figure). The pressure of water changes by 700 Nm-2 be-
tween A and B where the area of cross section are 40 cm? and 20 cm?, respectively. Find the rate
of flow of water through the tube.
(density of water = 1000 kg m=3)

(Fig.)
(1) 3020 cm3/s (2) 1810 cm3/s
(3) 2720 cm3/s (4) 2420 cm?’s

U S TN H u Ml Te @ B (R qd) 1 s 9l §# A B @ €19 url & <9rd § 700 Nm2 &7 31=R 2 | A 3R
B W Tell &1 U HIC &1 &%l HA: 40 cm? iR 20 cm?2g | el § UFl & 9819 &) &% 8 —
(url &1 89 = 1000 kg m-3)

(Fig.)
(1) 3020 cm3/s (2) 1810 cm3/s
(3) 2720 cm3/s (4) 2420 cm?’s
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Sol.

Sol.

10.

3)

Using equation of continuity
40V, = 20V,

=2V, =V,

using Bernoullie's equation

1 1 1
P, + EPV/f =Pk +EPV§ =P, =Py = EP(Vsz_V/f)

1 V2 2
= AP=§1000(V52—TBJ: AP = 5000 X %

SV, = \/(AP)X4 =\/(700)x4m ]

1500 1500
Volume flow rate = 20 x 100 x V, = 2732 cm3/s~ 2720 cm?/s

Radiation, with wavelength 6561 A falls on a metal surface to produce photoelectrons. The elec-
trons are made to enter a uniform magnetic field of 3 x 10-* T. If the radius of the largest circular
path followed by the electrons is 10 mm, the work function of the metal is close to :

(1) 0.8 eV (2) 1.6 eV (3)1.1ev (4) 1.8 eV

e 6561 A @1 faferer T e1g @) FdE W ugdr ® IR S99 UhId goidgi (Photoelectrons) et B
2| 37 TGS BT ThaHM BT &, R 719 3 x 104 T 8, § Y% XM W S96 R 917 T T 99
i 9 Bl B 10 mm 2| u1g & SR Bed &1 7F = A 9 fPae Feedq @ ?

(1) 0.8 eV (2) 1.6 eV (3) 1.1 ev (4) 1.8 eV
(3) (NTA answer = 1, wrong ans)

p2 P mv
K.E.=% :R=q_B_ﬁ:P=qBR
2
KE.  =qlaBR)
max 2m

(1.6x10™ x3x10* x10x10°)
= 79.12 x 102 = 0.8

2x9.1x107
12400~ (qBR)"
6561 ¢+ om . o= 1.1lev

A particle moving with kinetic energy E has de Broglie wavelength 1. If energy AE is added to its
energy, the wavelength become /2. Value of AE. is :

(L) E (2) 3E (3) 2E (4) 4E

st St E @ T o1 Bl SI—aITell daed A8 | Afk s9a) Soif § AE 391t &R Sirg &t 9 a1 axreed &1 914
A/2 8 S 8| AE &1 919 8 —

(L) E (2) 3E (3) 2E (4) 4E
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Sol.

11.

11.

(2)
:—h =
J2(KE)m JKE
A KE
r/2 \KE

4KE, = KE,= AE = 4KE, - KE, = 3KE = 3E
A charged particle of mass ‘m’ and charge ‘q’ moving under the influence of uniform electric field

Ek and a uniform magnetic field Bk follows a trajectory from point P to Q as shown in figure. The

velocites at P and Q are respectively, vi and -2vj. Then which of the following statements
(A, B, C, D) are the correct ? (Trajectory shown in schematic and not to scale)

v E
®
p v B
a
I y
0<— 2a—>|Q
g3 (mv2) 2
® E=2 g )
(mv3)
3
(B) Rate of work done by the electric field at P is LT)

(C) Rate of work done by both the fields at Q is zero
(D) The difference between the magnitude of angular momentum of the particle at P and Q is 2 mav.

(1) (A), (C), (D) (2) (A), (B), (C)
(3) (A), (B), (C), (D) (4) (B), (C), (D)

SEEE 'm’ SR TG 'q’ P TP B U GHM (AT &3 g A VhHHE gEe &3 Bk H dcr gon fisg P
q fm # R oo R gdax fdg Q I Ugad 8 | $U1 &l fdgal P ok Q R a7 HH: vi 3R -2vj 21 W
H 9 A 1 w1 (A,B,C,D) # A HI-dIF & HUF 8 7 ? (fRwmn T uy diafas 7)

Y

N
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3(mv2)
® &3 e

3 (mv3)

(B) fag P o fagd & g1 @71 W fapdl o v o @ ¥ LT) g

(C) S fagra den gwa &3 gRT &0 R fig Q W fFY o1 8 &1 & &/ Iy 2|
(D) fa=gaii P @en Q W &9 & Sy HaT & A § 2 mav &l 3R 2 |

(1) (A), (C), (D) (2) (A), (B), (C)
(3) (A), (B), (C), (D) (4) (B), (C), (D)
Sol. (2)
(A) by work energy theorem
1 2 1 2

0 + gE,2a = %mv2
£ - 3 mv?
°©” 4 ga
(B) Rate of work done at A = power of electric force

3mv?
= V=43

(C) at, B, (.;lj_VtV= 0 for both forces

(D) AL = (—m2v2al2) - (—mvalz)
‘AI:‘ =3mva

12. If the screw on a screw - gauge is given six rotations, it moves by 3 mm on the main scale. If
there are 50 divisions on the circular scale the least count of the screw gauge is :
(1) 0.001 mm (2) 0.001 cm (3) 0.01 cm (4) 0.02 mm
TP FIS A A U9 BT B IR AR O A1 98 I YA R 3 mm 1 g8 99 R 2 | I} awiE Y9 R 50

AT 81 1 VRIS BT JSqHID fdber B ?
(1) 0.001 mm (2) 0.001 cm (3) 0.01 cm (4) 0.02 mm
sol. (2)

Pitch = %= 0.5 mm

0.5mm 1
.C. = =——mm = 0, = 0.
L.C 50 100 0.01 mm = 0.001 cm
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in JEE Main (Jan-2020)

£S5 = 5 B = i
score 160-200 score 200-240




MOTION JEE MAIN 2020

MNurturing potential through education

= faw .=muefaa @™

13. Consider a force F = -x|+ y}' . The work done by this force in moving a particle from point A (1, 0)

to B (0, 1) along the line segment is :
(all quantities are in SI units)

JIDT Tb Gl F = —x|+y ] a1 71 & | vh &v1 &1 fa=g A (1, 0) ¥ B (0, 1) @ sl # fRwrh 72 Y v o

S H 39 9o g1 fhar T w1 g —
(T WRRI ST gt # @ Y ?)

vlB (0, 1)
> X
(0, 0) A (0, 1)
(1) > 2 3 (3) 1 (4) 2
sol. (3)
W = [F.dS

Ao 2 A ¢ i
= (—XI+Y]).(dXI+dy_]) = J—XdX +.(|;de

1

0 2

1
+

y 1 1
= 0 - - | =
2], (+2H2] 1

X2

1

14. In the given circuit diagram, a wire is joining points B and D. The current in the wire is :

IQBZQ
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Ty wwfm raw
form % fewr uRuy § fag3ii B 3R D &1 & IR §RT SISl 741 2 | $9 IR | 981 dTell fagd 9RT &1 A9 TIRR

H BT
10 o 20
A C
4Q 3Q
D
|1
20V
(1) zero (2) 0.4 A (3)4A (4)2A
Sol. (4)

a/51Q B 35 20

Y
P=VVVVVVy P VVVVVY

vi

. 20

i = > =10 A

|=ﬂ—g=+L=2A
5 5 5

15. Along, straight wire of radius a carries a current distributed uniformly over its cross - section.

a
The ratio of the magnetic fields due to the wire at distance 3 and 2a. respectively from the axis

of the wire is :

(1) 2/3 (2) 3/2 (3) 1/2 (4) 2

T T WY a o & ar H fEa o)1 98 I 8| I8 9R1 398 U $Ic W §HM WU 4 fIaRd g1 aR g
G 31E F HAL: %@?Zaqﬁwaﬁﬁmﬁ?ﬁaﬂumzﬁmmﬁmm—

(1) 2/3 (2) 3/2 (3) 1/2 (4) 2
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in JEE Main (Jan-2020)




MOTION JEE MAIN 2020

MNurturing potential through education

= faw .=muefaa @™

Sol. (1) | o
K a : :
B, = r "3 )
A 2na® 2na’
_ M3 K A
na’? 6 6rna A
i a/3
Ho .
Be = 2r(2a) 2a B
By_4_2
I I
I I
I I

16. A vessel of depth 2h is half filled with a liquid of refractive index 2,2 and the upper half with

another liquid of refractive index /7 . The liugids are immiscible. The apparent depth of the inner
surface of the bottom of vessel will be :

h h 3 h
1) 5 ) 35 (3) Zm2 O
TeTs 2h & b aaq | a1 Afslig g9 e suadis 2 R 2,2 8 -3l a1 h dd W gU &
J2 AU BT 9 gD SO AN H & | g9 B erel BRI B ARD Adg B Ui SAg Bl —

h h h
05 2 35 (3) %hﬁ ) 3= +1
Sol. (3)
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17.

Sol.

Three Solid spheres each of the mass m and diameter d are stuck together such that the lines
connecting the centers form an equilateral traingle of side of length d. The ratio I /I, of moment
of inertia I, of the system about an axis passing the centroid and about center of any of the
spheres I, and perpendicular to the plane of the triangle is :

A

13 15 23 13
(1) s (2) IE) (3) FE) (4) 3
TIAF M 3R A d & AT 3 Mell Bl 39 ISR UHRT T & fb S8 Bl B Sirs drell Y&V d <=1

B! ST HT TP qHa18 By a9 2| 39 BYSl & dsd AR Al s el & d7= 9 81HR o arel 21 et
S FAAA S Had &l b ATe 39 M B STecd gl HH: I, den I, 81 dd I/1, b1 AF 8 —

d
0]

13 15 23 13

(1) s (2) IE) (3) FE) (4) >3

(4)
2 (dY dY| 13
_ 3| =M| = M| — =——Md?
M.l. about P = {5 (2) + ( /—3]} 10

2..(dY 2| 2..(dY 23
- 2|=M| = M(d M= | =EMd?
M.l. about B = |:5 (2] + ( ) j|+ 5 (2] 10

. 13
Now ratio = 23
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18.

Sol.

19.

Sol.

20.

{ 5
A quantity fis given by f = h% where c is speed of light, G universal gravitational constant and

h is the Plank’s constant. dimension of f is that of :
(1) energy (2) volume (3) momentum (4) area

5
Te AR @ gF f = h%%lﬂﬁmcwaﬁvﬁ,GmﬁgwéwﬁwﬁawhWaswﬁw%

f o faart =1 # & frds wwe 8 2

(1) 3 (2) 3maaH (3) & (4) a7%ha

(1)

[MLT 2]

[hc] = [ML3T-2]

[c] = [LT]

[G] = [M1L°T-2]

Consider two ideal diatomic gases A and B at some temperature T. Molecules of the gas A are
rigid, and have a mass m. Molecules of the gas B have an additiional vibrational mode, and have

a mass % The ratio of the specific heats (CO and C\B/) of gas A and B, respectively is :

(1)7:9 (2)5:7 (3)5:9 (4)3:5
B qome T R S anrest fgwRam e 19 A ok B R fdaR & | i’ A & 319 g€ B a9 S961 S&F - m 8 | 719

B%mwwﬁﬂﬁaﬂé%aﬁ?wamﬂﬁ%%ﬁ?ﬁAaﬁ?Baﬁﬁﬁmw\%ﬁ,W: (CC HQJTC\B,)EBT

U BRI —
(1)7:9 (2)5:7 3)5:9 4)3:5
(2)

. 5R
Molar heat capacity of A at constant volume = >

. 7R
Molar heat capacity of B at constant volume = >
Dividing both (CV)A -3

(G 7

An electric dipole of moment P = (<i- 3j+2k) x1072° C. m is at the origin (0, 0, 0). The electric
field due to the dipole F = +i+ 3j+ 5k (note that F.p =0) is parellel to :

(1) (i-3j+2k) (2) (+i+3j-2k)

(3) (+i-3j-2Kk) (4) (-i+3j-2k)

U% fgd faga frasr smeel (moment) P = (<-3j+ 2k) x1072° C. m &, w@ifdwg (0,0,0) W v&I ganl ¥ |
$AD NI F = +i+ 3]+ 5k 99 aret fagd & @ fen =1 & & frwd wAror @t — (I < 5 Fp=0)
(1) (i-3j+2k) (2) (+i+3j-2k)

(3) (+i-3j-2k) (4) (-i+3j-2k)
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iy . wuwef o
Sol. (2)
Since rp=0
E must be antiparallel to p
So, £ = ~(p)
where ), is a arbitrary positive constant

Now, A =aj +bj+ck

21. Both the diodes used in the circuit shown are assumed to be ideal and have negligible resistance
when these are forward biased. Built in potential in each diode is 0.7 V. For the input voltages
shown in the figure, the voltage (in volts) at point A is

~—l>|—‘|‘—|<1—o
V, =127V % 4v

fREm 1 uRuyy # v f5d 1 41 SRS BT 3ne " a2 SR (WRAS) T § T UlRly e HH |
TS SIS &1 faxffa fawara (built-in-potential), 0.7 V 2| for # fa@rf =) 9w (input) dreedr &
forr fawg A W dieedt &1 49 (dlee H) B8

Sol. (12)
AN E 1 C
12.7V I/I '\I 4V
B D

99 percentile and ahove
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22,

Sol.

23.

Sol.

24.

LetV, =0

Right diode is reversed biased and left diode is forward biased
= 12.7-0.7

= 12 Volt

In a fluorescent lamp choke (a small transformer) 100 V of reverse voltage is produced when the
choke current changes uniform from 0.25 A to 0 in a duration of 0.025 ms. The self - inductance
of the choke (in mH) is estimated to be

& gfaara gl § ol s (wﬁang)ﬁaaﬁmaﬁﬁgawmw@OOZSmsﬁ025A®
THHA HU F TEHR YA B A B, A 3@ 100 V ) M dieedr Ua1 gl B | A1 @1 wWUReE (self-

inductance) &1 A mH & foa=r ®

(10)
L(0.25)
= 10° - L= -4
100 0.025 x L=100 x 104 H
=10 mH

A body of mass m = 10 kg is attached to one end of a wire of length 0.3 m. The maximum angular
speed ( in rad s') with which it can be rotated about its other end in space station is (Breaking
stress of wire = 4.8 x 107 Nm 2 and area of cross section of the wire = 102 cm?) is :

S 10 kg @1 T 9%] 0.3m o Th IR & U BR 9 GS! g8 ¢ | AaRe § IR & 3898 g R & aRi
IR faraen srfreaa wrofrr 1fd (rad st #) & AT S G 8 ? (AR = 4.8 x 107 Nm 2 & R ¢ 9l 8
3R THD IR FIC HT &FABel = 1072 cm? B) |

(4)

% =0 ....... (1) ©

T=mo....... (2) A 3 m 10kg
Solving /

o = 4 rad/s

One end of a straight uniform 1 m long bar is pivoted on horizontal table. It is released from rest
when it makes an angle 30° from the horizontal (see figure). Its angular speed when it hits the

table is given as Jns™!, where n is an integer. The value of n is

Th (R 1m ) B8 &1 T RRT Uh &S 39 R #dfdbd (pivoted) B 1 B8 &1 &fast fawn & 30° o7
T Y ReR araven 9 BIgl ol & (FF 3w) | I 391 9 T 999 B &1 BT 97 Jns™! (I8 R nTH
quiies 8) B, A n &AM B |
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= faw .=muefaa @™

Sol.

25.

Sol.

(15)
[ 1mP
—sin30° = - — o’
m925|n 273 ¢
Solving
w? =15
o= /15

The distance x covered by a particle in one dimensional motion varies with time t as x? = at?> +
2bt + c. If the acceleration of the particle depends on x as x™", where n is an integer, the value of
n is

T e H§ Fed gU US SV NI t WA | 99 @ T A x A x2 = at? + 2bt + ¢ & AR & I 7| AR
FH B TR Bl X W FHRAT x (0 F guife 8) gR1 & SRl &L @ n & AE » |

(3)
x? = at? + 2bt + c
2Xv = 2ar + 2b
xv=at+b
v+ ax =a

3 at+b)’
ax =a~-|—

2 2

~ a(at +2bt+c)—(at+b)
a= 3
a = ac-b’

X3

ao x®
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