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PART : PHYSICS

Single Choice Type (Jodl famedla UaR)
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 GUS H 20 Yhd fAmadl ¥ B | 9Ad 93 B 4 b (1), (2), (3) T (4) &, RN 3 Rid & |8 2|

1. A mass m attached to spring of natural length /o and spring constant k. One end of string is attached to
centre of disc in horizontal plane which is being rotated by constant angular speed ®. Find extension
per unit length in spring (given k >> me?) :

T SHM m, (pdrTs 9 R e k @ R § g1 21 R &1 e R e 3 | = 9adl &
T A T T T FH ad Brefia T o W gH @ 2| RUT A 3HE =g F UER S pifrg—

(fm & k>> me?)

Ans. (1)
Sol.

mao? (fo + X) = kx

X mo

_ Zomwz
X=—=
K-mo
k >> me?

mw2

So, x is equal to
‘0

2
T i, m_mzf\; W &
Lo k
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Ans.

Sol.

Ans.

Sol.

Ans.

A loop of radius R and mass m is placed in a uniform magnetic field B with its plane perpendicular to
the field. Current | is flowing in it. Now loop is slightly rotated about its diameter and released. Find time
period of oscillation.

R a1 den m g9 @1 U 9d 9= &3 B & oaq 91 § | S99 9RT | 98 I8 §1 319 U B

IGP AN S AU T P A A & A BIST & U AP A PRI—

m 2mm m m
(1) 2\/% @8 ) 2,/nl—B (4) /m_B
(2)
7= MB sin0 = Ia.

mR?

nR21 BO =

(03

2niB _ 21
T

o=

E

2mm
B

T=

A string of mass per unit length u =6 x 102 kg/m is fixed at both ends under the tension 540 N. If the
string is in resonance with consecutive frequencies 420 Hz and 490 Hz. Then find the length of the
string?

T TR AT Y g T g9 p=6 x 10-3 kg/m B, @1 79rg 540 N B, I R’ wR 9t g8 7| IR
IR H I HAN ATGRIAN 420 Hz q21 490 Hz & 191 3TA1E H § O I Pl a1 91d dxi—

(1)21m (2)1.1m (3)4.8m (4)4.2m
(1)
Fundamental frequency & 3Mgfxi = 490 — 420 = 70 Hz
70 = i I
20\
20 V6x1073
1 [on_1n3 _ 300
== 90x10° = —
2x70 140
=(~214m

Ratio of energy density of two steel rods is 1 : 4 when same mass is suspended from the rods. If length
of both rods is same then ratio of diameter of rods will be.

3 WA B Bl H FHoll gFd BT AU 1: 4 B, W9 T4 GA ST ACHAT ol 2| IR gD
THEISA! FHM B O $70 @l BT U A1 dRI—

(1) V2 :1 (2) 1:42 (3)1:2 (4)2:1
(1)




sol. -1 stress(Hfiraa) x stress

v 2 y
_ 1P

2 2y
du 1
dv g*

ﬁ = (4)1/4
dp
ﬁ = \/E 1
d,
5. A particle is projected from the ground with speed u at angle 60° from horizontal. It collides with a

second particle of same mass moving with horizontal speed u in same direction at highest point of its
trajectory. If collision is perfectly inelastic then find horizontal distance travelled by them after collision
when they reached at ground

TEh B P G I U ANA F 60° B BV R Y&RT fovan Srar g1 I o Swaad fag R afew e
Huaa ¥ 994 e # 7fefia 999 g9 & &0 9 Qi URIRY TFR Rl B, O $9d g

CHHR B UL ERIAA qP ggdd H den W AR g8 A wRI—

3\/5u2 3\/§u2 u? \/§u2
(1) (2) (3) o= (4)
8¢ 8g 8g g
Ans. (2)
m
—p 20m—>v
ucoso
0=60°
/S
Sol.
Pi = pr

mu + mucosb = 2mv
u(1+cos60°) 3
u

> V=== —
2 4
so horizontal range after collision eFH: & TaTq Afl = = vt
= 2H
g
3 [2u%sin? (60°)
2¢?
3
_3pVa 3/
4" g  8g
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6.

Ans.

Sol.

Ans.

Sol.

Ans.

H-like atom with ionization energy of 9R. Find the wavelength of light emitted (in nm) when electron
jumps from second excited state to ground state. (R is Rydberg constant)
Tdh BIESIOM oIl URATY] &1 M- SHoii IR B, A1 IARId B & TR (nm #) A1d BRI 59 Seranq

fgdra SIRTT sraven & e <raRen § guar B (R R Fradis 2)

(1) 11.39 (2) 12.86 (3) 8.02 (4) 2.19
(1)

he _ 2| 1 _ 1

. =(13.6eV)z L12 n%}

nqg= 1

n2=3

hc 1 1

= (13.6eV)(32)L—2 - 3—2}

hc

_ he :(13.66V)(9)(g)

wavelength TRITqed = 1240
8x13.6

A =11.39nm

Two planets of masses M and % have radii R and % respectively. If ratio of escape velocities from

their surfaces A is ﬂ, then find n :
Vo

a‘fugﬁm—cﬁaWMasn%WT%IWQEW:Ra%%laﬁsﬂ?kﬁﬁwﬁwmaﬂﬁmajma

ﬂmﬂmg*&'a‘rnwaaﬁ—

Vo
(1)3 (2)1 (3) 2 (4) 4
(4)
Ve= 2G_M
V R
2GM
vi_ VR _4-n
Vo 2GM/2 4
R/2

= n=4
)2
Find centre of mass of given rod of linear mass density A = | a+ b[?j , X is distance from one of its

end. Length of the rod is /.

Y g9 g+ A = [a+b[§j2},vﬁ' XU R A A B, el B8 F GF9H d= @ IR | [ BS
B TG B

DUED) @lEm) elEy ez

(2)
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Sol.
dx
N
<+ —>
X
1 l
Xem = MJ.XdM
0
)2
dM =) .dx = (a+b[?j J . dx
¢ 2
deM J.xxdx J.x[a +2de
= = = 0
cm /
dMm Ad ( 2
I I X J.[a+bxz]dx
0 /
l l
x2 b (x*
= o ! 0
A
Y b X3
aX)g+—| —
( )0 [2[ 3 J
0
AN
_Aythy (2a+b) ¢ ,
ar+ Pt (3a+b) 4
3
_3/(2a+b
4 (3a+b
9. If a point source is placed at a depth h in a liquid of refractive index % Find percentage of energy of

light that escapes from liquid. (assuming 100% transmission of emerging light)

ﬁﬂﬁaafrhﬂsﬂs‘wqasfﬁi%ﬁa?m%amaammaﬂﬁﬁ%%‘,a‘ra’aﬁﬁwﬁmﬁrwﬁaﬂ

gferd w19 STd BRI (@TeR e arel 9B BT URTHT 100% 8)—
(1) 15% (2) 17% (3)21 % (4) 34%
Ans. (2)




Sol.

. 3 J7
sinp = —, COsSp = —
p= g cosb=

Solid angle 31 HITT dQ = 27R2 (1 — cos B)

2
2nR*(1-cosp) %10

0
47R?

Percentage of light a&Ter &1 ufcrerd =

= ti;iﬁx1oo:{ii¥ZJx100z17%

10. System is released from rest. Moment of inertia of pulley 'T'. Find angular speed of pulley when m4 block
falls by 'h'. (Given m4 > m2 and assume no slipping between string and pulley).
T Srecd el arell oAl &1 SN 99 SMd FR, Sfd TP i h' g F AD FSA S B 1 (my > my) T

iRl 9 &N & 7eg BIg e T8 § |

Ans. (1)
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Sol. ki+ Ui=ki + ko

1 1 1
0+0= Emzv2 +Em1v2 +E|w2 —m,gh+m,gh

(M2 = M)gh = —+m,y(eR)? +%m1(wR2)+%lw2

N

2(my —my

~—

gh

m, +m, + — R?
1 2 Rz}

=0

[ I

11. Find the current supplied by the battery?
gRuel # 98 drell 911 A dRI?

Q
5 10Q
250
100 200
MW | -
SQ Ov
(1)0.1A (2)0.3A (3)0.4 A (4)0.5A

Ans. (2)
Sol. Both diodes are in reverse biased

T TS T argd Refd # B

/ 10Q
250
10Q e
AMA—— ¢
5Q 9
i :iA =0.3A

~30 10




12.

Ans.
Sol.

13.

Ans.

Sol.

An AC source is connected to the LC series circuit with V = 10 sin (314t). Find the current in the circuit
as function of time ? (L = 40 mH, C = 100 pF)

Th AC @Id LC Sofish® 3 o1 &, foraa fva V = 10 sin (314t) 3| 999 & Ual 4§ ulRur # yarfzd &1
A1d A ? (L =40 mH, C =100 pF)

(1) 10 sin (314t) (2) 5.2 sin (314t) (3) 0.52 sin (314t) (4) 0.52 cos (314t)

(4)

L =40mH C = 100pF

I\

-/
V =10 5in (314t)
= JR%+(Xg - X )?

- -3
T 314100108 o rx40x10

=31.84 - 12.56
=19.28 Q)
Xc > X,
i
Ve - VL
i= ﬁsin[314t+ﬁj
z 2
. _ 'V . 10 _
i = —cos(314t) = i= cos(314t) = i =0.52 cos (314t)
z 19.28

There is a long solenoid of radius ‘R’ having ‘n’ turns per unit length with current i flowing in it. A particle

having charge ‘q’ and mass ‘m’ is projected with speed ‘v’ in the perpendicular direction of axis from a
Point on its axis Find maximum value of ‘v’ so that it will not collide with the solenoid.

T o gRATIeT e Broar ‘R’ @ oS owg § 9% & 9 ‘0’ R, A 9RT | yaied & & B g
A T ‘m’ FGIHE BT UH H9 'V O o & F g & oraq Jafd feur siren g1 'V @ ifdean A
1A B A a8 aRAIferdt | T8 cad —

Ragpin 2Rqp,in Rqgu,in Rqguyin
(1) "GHon (2) S9N (3) Kol (4) 29HN
2m m 3m 4m
(1
R MV,
™72 quein




14.

Ans.

Sol.

15.

Ans.

A Capacitor C and resister R are connected to a battery of 5V in series. Now battery is disconnected
and a diode is connected as shown in figure (a) and (b) respectively. Then charge on the capacitor after
time RC in (a) and (b) respectively is Qa and Qg. Their value are

T FERE C 1 UfRIg R, 5V &1 92 & A1 S0 HH ST g | 34 981 P 8l &g S & 1 U
SIS HAT: A (a) T (b) & AR SISl 9 B | Ifa §%9 RC & Ugaq WeTRE WR ATA (a) 71 (b)
H I Qa T Qg & A1 9P AT ST BRI—

Qa Qs
[t - [t -
[+l I+
(a) (b)
(1) 5CV, 5CV (2) 2V 5CV 3) 2 scv (4) 5cv, 2V
e e e e

(3)

Maximum charge on capacitor HefRa W s 3rmaer = 5CV
(a) is forward biased and (b) is reverse biased

for case (a)

(a) JTETTH B AT (b) TTIIRNT B |

(a) & ford
Qa Qs
|+ . |+ .
[l [l

A —e—e—  Lwwm—

SO ( = (Omax [e_t/RC] QB =5CV
=5CV
Qa = 5CVe™

A sphere of density p is half submerged in a liquid of density ¢ and surface tension T. The sphere
remains in equilibrium. Find radius of the sphere (assume the force due to surface tension acts
tangentially to surface of sphere)

p Bc@ BT U TIll, ¢ Tcd 9 YSa1d T dTel &9 H 3Me a1 oM © | Ifa Ml Aruaee | v&ar g a

s B 1 HRR— (T8 a9 §R1 M W 9 el X&) ©)

V(p—o)g \ (p—20)g V 29 36 \(2p-0o)g
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Sol.

16.

Ans.

Sol.

17.

Ans.

pVg = c{ jg + T(2nR)

= p. inF<3g = G%nng+2nRT

3
2.
= §R 9(2p-0)=2T
= R = L
(2p-o)g
An EM wave is travelling in % direction. Axis of polarization of EM wave is found to be k. Then
2

equation of magnetic field will be

T R o L wRe A R § e ¥ | Rgagee w6 @ gan o a8 k@ agRe 3

V2
@ DT T B qHreRor B
(1 izjcos[wu k(%ﬂ chos[wt k( IJ%J ﬂ
(3) %cos[wu ;{%ﬂ (@) kcos[wt I{ JEJ ﬂ
(2
EM wave is in direction fagageaaia @& & faen — i S gy 8

N3
Electric field is in direction fagyd & & fem — k & srgfawr 7|
E x B — direction of propagation of EM wave fagfag=aia a1 & aifa & faem

Different value of a, b and c are given and their sum is d. Arrange the value of d in increasing order

a,b®icad AN A Y W & TAT ST AT AT, A1 d D AF BT g9 HH § FaRAT BIfTI—

a b c

220.1 | 20.4567 | 40.118

218.2 | 22.3625 | 40.372

1
2
3] 221.2 | 20.2435 | 39.432
4122141 18.3625 | 40.281

di <d2<d3z<ds (2)di=d2=d3=d4 (3)ds<di<d2=ds (4) ds <dz<d2<ds
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Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

a b c atb+c=d Round off
1 2201 20.4567 40.118 di=280.6747 280.7
2 218.2 22.3625 40.372 do=280.9345 280.9
3 221.2 20.2435 39.432 ds= 280.8755 280.9
4 221.4 18.3625 40.281 ds=280.0435 280.0

Two gases Ar (40) and Xe (131) at same temperature have same number density. Their diameters are
0.07 nm and 0.10 nm respectively. Find the ratio of their mean free time

JAT TG W QT I Ar (40) T Xe (131) &1 G T FHM B | 6 A9 A 0.07 nm Tl
0.10 nm &, Tl $7% A1eT o HIcl Pl AU ST PRI—

(1) 1.03 (2) 2.04 (3) 3.04 (4) 2.40

(2

Mean free time = 1

\/Enndzvrms

2
tar _ %
tXe dir

_ (04
0.07
2
=[Ej =2.04
7

A particle starts moving from origin with velocity u = 3i from origin and accelerationa :6?+4]. Find
x-coordinate at the instant when y-coordinate of the particle is 32 m.

TH B qAferg F T (=37 T TR a=6i+4] ¥ T YRS Al 7| S & W x-wiE qma
PR O HI BT y-fAderd 32 m B—

(1) 48 (2) 60 (3)12 (4) 24

(2

Sy=uyt+ %ayt2

32:0+%x4t2 = t= 4sec

Sy= Ut + 1 at?
2

=3><4+1><6><16
2
=60 m.

An electron (—|e|, m) is released in Electric field E from rest. Rate of change of de-Broglie wavelength
with time will be.

UH goldgi= (e, m) g &5 E A Rer srawen & 9191 Ol &, @ S-svell Wqed & GHg b A
gRac & g3 8rfi—

h h h 2ht?
1) ——o 2) ——— 3y - — 4) -
(1) 2l (2) 2/ (3) oE? (4) o
(3)




| JEE MAIN-2020 | DATE : 09-01-2020 (SHIFT-2) | PAPER-1 | MEMORY BASED | PHYSICS

h
Sol. Ap =—
v
sov=at
= ﬁt (a = é)
m m
}\.D = h
eE
m[jt
m
h
Ap = —
D eEt
drg ___h
dt |e|Et
This section contains 5 Numerical value type questions.
39 GUS H 5 &S YR & U & |
21, In YDSE pattern with light of wavelength A1 = 500nm, 15 fringes are obtained on a certain segment of
screen. If number of fringes for light of wavelength L, on same segment of screen is 10, then the value
of A2 (in nm) is—
YDSE 90 # A4 = 600nm TR §RT RS & T A1 § 15 i Urd Bl B a1 99 aRaQed Ap &1 A9
(nm #) F1d By, 59 o e & |FAF 917 W= 10 sl o 8-
Ans. 750 nm
Sol. 15><500><2=10><7»2><2
d d
A2 =15 %50 nm
A2 =750 nm
22, If in a meter bridge experiment, the balancing length ¢ was 25 cm for the situation shown in the figure. If
the length and diameter of the of wire of resistance R is made half, then find the new balancing length
in centimetre is
Y T A ¥g WM H Agad s (B A9 25 om B, AT IRRIg R @ IS d @ Bl ST
R e S @ T aged awaE AW #{ A -
R W
G
0 00—/
Ans. 40.00




Sol.

23.

Ans.

Sol.

24,

Ans.

/2R
¢ =40.00 cm

Find the power loss in each diode (in mW), if potential drop across the zener diode is 8V.

I g RIR SAE &1 favg 4V 8 a1 s srars # wifad &1f (mwW #) sd a1

2000
2000
—e
12V 7 T
8V
_i
40
i: M A:i:10_2A

(200 +200) 400
Power loss in each diode U@ s1ars # oifdd &1f = (4)(10-2) W = 40 mW

th
An ideal gas at initial temperature 300 K is compressed adiabatically (y = 1.4) to [%) of its initial

volume. The gas is then expanded isobarically to double its volume. Then final temperature of gas
round to nearest integer is:

th
UH Y 19 (y = 1.4) s gR™e daaa™ 300 K & &1 39@ URS SMady & [%j a6 Fhfed

far ST § | SHS UwENq WHSIEII UHA §R1 IMAAd B Y fHA o B @ T @1 srfvaw aeH
fadpeam qoie § § -
1819 K
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Sol.
Plk

: A

Vi Vv
8

>\

16

PV = constant faa
TV¥1 = constant fa
2/5

V.
300 (V4)41 =Tg | -1
Vo) ° [16)

Tg =300 x 285
Now for BC process

BC Uy & ford

<

Vo o Ve
TB Tc
VcTB
Ve
T.=1819K

T.= =2 x 300 x 285

25. If electric field in the space is given by E :4xiﬂ—(y2 +1)], and electric flux through ABCD is ¢4 and
electric flux through BCEF is ¢, then find (¢1 — ¢2)
Ifg foreil v W fagd &3 E = 4xi —(y2 +1)] & faan Siar ® dem ABCD ¥ ofdd 1 9 BCEF 9 ¢p &

(g1 — o) ST B —
A—Z
D(0,0-2) C(3,0,-2)
A 0,22
B(3,2}-2)
H s
(0,00 E(3',()J(,0)
G(0,2,0)
F(3,2,0)
y
Ans. -48
Sol.  Fluxvia ABCD ¥ ToIdd
0 = I EdA =0
Flux via BCEF & el
0, =EA = (4xi—(y? +1)j)-4i =16x,x=3
N-m? N-m?

_ 48 © b —¢, =—48
¢ C d1— 02 C




