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Q.1 For a plane electromagnetic wave, the magnetic field at a point x and time t is
B(xt) = [1.2x107 sin(0.5x 10°x +1.5x 10"t)k | T

The instantaneous electric field g corresponding to g is :
(speed of light c = 3 x 108 ms)
U T [Agd o I & o {6 g x 9 999 t R gy &

B(xt) = [1.2x107 sin(0.5x 10°x +1.5x 10"t)k | T

g, B @ WA JEd &3 g B
(FeT B AA ¢ = 3 x 108 ms™t)

I

v
E(x,t) =[365sin(1x10°x + 1.5x 10"t)]
(1) E(xt) =] x107t)T]—
3 eV
(2) E(x,t) =[365in(0.5x10°x +1.5x 10" t)k | —
m
v
E(x,t)=[365sin(1x10°x +0.5x 10"t
(3) ()= <10%t)3]
3 11 V
(4) E(x,t) =[-365in(0.5x10°x +1.5x 10°'t) J| —
m
Sol. 4
|EIHBI|C

=1.2x107 xsin| 0.5x10%*x + 1.5x10"t) x 3 x10°

= 365sin (0.5x10%x+1.5x10"t)
A — Not change —» Answer 1, 3 incorrect

E and B — not same direction — 2nd incorrect

Q.2  Particle A of mass m, moving with velocity (\/5? + ﬁ')ms’l collides with another particle B of mass m,

which is at rest initially. Let \71 and \72 be the velocities of particles A and B after collision
respectively. If m, = 2m, and after collision \71 = (f + \/§ﬁ')ms‘1 , the angle between \71 and \72 is:
a7 (ﬁhﬁ')mS’l Y Tfcreiel ™ m, b1 Th BT A, fdm8 Sfarenl § Soq9< m, & U HUI B ¥ Eg BRal ¢ |
WiETg & e Boi A gd B 4 pE V, Ga V, @1 AR m, = 2m, v G & gearq Y, = (1 ++3))ms™

V, W@V, @
(1) 105° (2) 15° (3) -45° (4) 60°
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Sol. 1
From momentum conservation

(2m) (3 i+3)+0 =2m (i+3j) +mv,

<l

v, = (263 - )(d-3)
and V,; = i+ 3]

so angle b/w v, and V, is 105°. v,

Q.3 When a car is at rest, its driver sees rain drops falling on it vertically. When driving the car with
speed v, he sees that rain drops are coming at an angle 60° from the horizontal. On further
increasing the speed of the car to (1 + B)v, this angle changes to 45°. The value of § is close to:
U gISaR DI, AT & b, 79 SR faHERen § (Wbl gg) & dl, aul &l 4o Iealer R @ 8, iR Ife dR v =1t 4
ol & A1, <, &S 3 60° PV IR AT 8 | HR B a1 DI geThR (1 + )V H TR I8 HI9 45° 8 Sral 2 a,
B &1 A I ©
(1)0.50 (2)0.73 (3)0.37 (4)0.41

Sol. 2

Vrmzvr_w

Vv (1+B)V
60° 45°

(I* case) (I1™ case)

\%
tan60 = -
v (1)

tan45 = Ve . (2)

1+p)v
from (1)/(2)

V3 1/4

1 1/(1+p)v

J3=1+p=p=0.732
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Q.4 A charged particle going around in a circle can be considered to be a current loop. A particle of

mass m carrying charge g is moving in a plane with speed v under the influence of magneticfield g.
The magnetic moment of this moving particle:

qRITHR Uf H &P AT 8Y bl AR HYT P, Teb TRI—UIR HHT ST Fepell © | bl Feaepta &3 g & Sf=aiid, m
SGHI TOAT q 3TAY BT U Bl FHAA H V =Tl A T BT & | $9 T SO Bl Jrablg A0l B8 -

mv2B mv2B mv’B mv?B
Sol. 3
Magnetic dipole moment
M=iA
~i=qF A =R
_ B R =MV
2nm’ qB
24,2
M= q(—qB jx n(—mzvz J
2mm aB
2
M — MV
2B
dirn of M and B is opposite.
— 2 n
M- MY (-8)
2B
2 —
LMV g
2B’

Q.5 A double convex lens has power P and same radii of curvature R of both the surfaces. The radius of
curvature of a surface of a plano-convex lens made of the same material with power 1.5 P is:

ST P & U SHAIRTA i @ Q191 Ui &1 gshal 39ard R 8 | S g1 & 99 1.5 P &dl & GHdd—Sddl o &

qeh TS d1 ashell o faen g ?
R 3R R
(1) 3 (2) > (3) 5 (4) 2R
Sol. 1

P=(ﬁ—i—1J(§J ...(1)
3 , 1
) e

from (1)/(2)

P _2/R
%P 1 /R,
R, =R/3
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Q.6 Acircuitto verify Ohm's law uses ammeter and voltmeter in series or parallel connected correctly
to the resistor. In the circuit:
(1) Ammeter is always connected in series and voltmeter in parallel
(2) Both, ammeter and voltmeter must be connected in series
(3) Both ammeter and voltmeter must be connected in parallel
(4) ammeter is always used in parallel and voltmeter is series

T Ry, i1 b el & 19| &1 0T Rl &, § YHICR doIl diceHiex &l IuArT Sofl a1 FHiaR 4, dfaRigs
& W1 FE SrSHR a1 T B | 41, 59 gRug H ¢
(1) Tfier |aq Hofishd | T2 diecHlex FHIR HH H BT |
(2) Tfier dort dieeHier ST 8 Srofisd # B |
(3) VHIeR der dreeHieR G181 JHiaR % H 8 |
(4) VHIeR \ad FHIaR qof diecHieR Sofishd H ST 8 |
Sol. 1

©

——wW—-®—
By theory

Q.7 A square loop of side 2a and carrying current I is kept in xz plane with its centre at origin. A long
wire carrying the same current I is placed parallel to z-axis and passing through point (0, b, 0),
(b >> a). The magnitude of torque on the loop about z-axis will be:

2a qITarel Us qUIHR U H 81 1 Yaifed 81 R & | 39d ds bl Jelldg IR G Y 39 XZ—FAdd § & © | z-
3181 & AR 2N fag (0, b, 0), (b >> a) | YR dlel Us o dR § T8 g)1 [ yarfad 81 381 2 | z-31¢1 & uRa:
U R T el gA—ATE0l BT GRHATOT BT

2.2 2.2
2u,I%a? 2p.I"a’b u I2a? p,I*a’b
) et @ Faen) ) (4) 2a(a 0]
Sol. 2
z
AB
s A A & F=0
I A X I
< N
y \

C
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Q.8

Sol.

Q.9

F=i.2aB

Myl
2nya® +b?

- torque =Fcos6.2a

B =

i.2a4i b
T 2m/a? +b? Wa? +b?
2p,I’a’b

~ n(a’ +b?)

In a dilute gas at pressure P and temperature T, the mean time between successive collisions of a
molecule varies with T as:

S P Ud AoEE T R @Ral 39 & bl 379 @1 e Hogi & 4 &1 Ared—abral, aM (T) & drer Fifea 9 foa
Y & JIAR gRafid grar g ?

1 1
1) JT (2) T 3T (4) JT
a4
1
T =
meana \/?
. \Y
time = r’VN
471:\/5
v [RT
™

When a particle of mass m is attached to a vertical spring of spring constant k and released, its
motion is described by y(t) = y,sin*ot, where 'y' is measured from the lower end of unstretched

spring. Then wis:

79, frsdl a8 HAF (HAT ReRi® = k ) F dcd m ST & Uh BVl B Widds BIe &1 S1d1 2 a1, S¥a! 1fa
BT FHIDRY, y(t) =y, sin’et, | 41 SIrar 8 | S8l 'y &1 s (unstretched) A & frerel R A Aan Sirar

2 dl, o BT °4 B :

1 2
w2 @3 @ |2 ) 2y
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y(t) = y2—° (1 - cos(2at))

From comparing standard equation of SHM Amplitude A = y—2°

At equilibrium situation % Y

2

0=—[—
V2 \ Yo

X
Q.10 The linear mass density of a thin rod AB of length L varies from A to B as k(x) =X (1 + EJ’ where

x is the distance from A. If M is the mass of the rod then its moment of inertia about an axis passing
through A and perpendicular to the rod is:

el ws AB @ s L2 | A B Y 3R WY T, k(X)=ko(1+fj,zﬁaﬂwwﬁaﬁag‘rm§mﬁxﬁﬁA
A | I B BT agdAH M B I, A} SR dlell 901 B & o el & URG: 59 B Pl Slscd ATl BT

2 2 5 7 2 3
—ML = 2 ML 2 2
(1) 5 (2) 12ML (3) 18 (4) 7ML
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Sol. 3

dm:xo(uﬂdx

M L
Idm - ]xo (1+5jdx
0 0 L

i
3a,L
M = 20 (1) (X) 7
dl = dm x? —
[dI= [dmx?
't X
I=Ixo(1+—jdx x?
0 L
s
12
2M
A=
from (1) % 3L
I=7ML2
18

Q.11 A fluid is flowing through a horizontal pipe of varying cross-section, with speed v ms at a point

p
where the pressure is P pascal. At another point where pressure is ) Pascal its speed is V ms-t. If

the density of the fluid is p kg m=3 and the flow is streamline, then V is equal to:
T &9 fbdl TN &St u1gy ¥ Bie) 98 IB1 & RTda] U $IC B &hel SHD! Y1 w18 IR T T8 8 | IqD

ﬁﬂﬂﬁr—gw\f,G@TaawmPW%,aaw%mvms*%@ﬂﬁmﬁfgw,mﬁm;trr@—of%aaw%m
Vms!2|afd gg &1 e p kg m=3 8 3R G &7 YdT8 IRRE ¥ @I, V BT |79 817

P P p P
(1) 2—p+V (2) B+V (3) ?+V (4) E+V

Sol. 2
From Bernoulli's eq".

p
P+=pv?=—+=pV?
P T oPh
Vv, = Piv
p
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Q.12 Three rods of identical cross-section and lengths are made of three different materials of thermal
conductivity K,, K, and K;, respecrtively. They are joined together at their ends to make a long rod
(see figure). One end of the long rod is maintained at 100°C and the other at 0°C (see figure). If
the joints of the rod are at 70°C and 20°C in steady state and there is no loss of energy from the
surface of the rod, the correct relationship between K,, K, and K, is:

AHEY TS AT AFIRY Bl B A B, A= uereli o g+ € Rre! S Areieddrd e K, K, 921K, & | g7l
ol & STJAR T IRl BS & ®U H Sl g1 1 8 | 39 o=l B & U R @l 100°C dem gar R @1 0°C R
G & (o <Ry ) | AraTeRen | B @) Gl & aaHE 70°C iR 20°C ' | Ife e @) Aasl o ™ &7 & T8l
BT g, a1 K, K, T2 K, & el el e 8

(1)222;2 (2) K, <K, <K, (3)E:E:ii (4) K, >K, >K,

Sol. 3
Heat current same
K,(100-70) K,(70-20) K;(20-0)
Rl - RZ - R3

o 4, A =same
30k, = 50k, = 20k,

~

2

2
5

w

Q.13 Assuming the nitrogen molecule is moving with r.m.s. velocity at 400 K, the de-Broglie wavelength
of nitrogen molecule is close to : (Given : nitrogen molecule weight : 4.64 x 1072 kg, Boltzman
constant: 1.38 x 1023 J/K, Planck constant : 6.63 x 10734 ].s)

I8 "M of b Ao 317 400 K R e Hel o ¥ el 8, Td Aggior 37Usii &1 S—aliell dRiaed o & :
(faam 8 : ATSEISA 377] &1 4R : 4.64 x 10726 kg,

dreeorH ReRrids @ 1.38 x 1023 J/K,

i ReRid @ 6.63 x 10734 ].5)

(1) 0.44 A (2) 0.34 A (3)0.20 & (4)0.24 A
Sol. 4
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Q.14

Sol.

Q.15

6.6x107*

A

 J3x4.6x10% x1.38x10% x400
) =2.4x101' M
= 0.24R

Consider the force F on a charge 'q' due to a uniformly charged spherical shell of radius R carrying
charge Q distributed uniformly over it. Which one of the following statements is true for F, if 'q' is
placed at distance r from the centre of the shell?

qQ _ 1 9Q
(1) 4NEOF>F>Of0rr<R (Z)F_4ne0r_2forr>R
qQ 1 gQ
F= —=forallr F= 2 forr<R
(3) dne, r? ) 4n e, R? )

R a1 @ {6 varga™ alRia Mol 1ol iR vadae faaRd Q mae & &Rt fhdl 317 31mder q W F 9ef o mral

21AR QP DU D d= AU ral dl Fa o) S 91 d2F 9 8 2
1 1
(1) 2. ¢ qR—?>F>0(r<REF‘>1%1'ﬁ) (2) F= ﬁ(r>REﬁ%ﬂi)
0

dne, r

1 ¢gQ . 1 gQ
() F=gre, @ (rowhar & fd ) @) F=gr o re (r<Rafed)
2
Forr<R Q
E=0
For r>R

oéo
Q q
F_kQq

I,_2

Two identical electric point dipoles have dipole moments p, = pi and P, = —pi and are held on the x

axis at distance 'a' from each other. When released, they move along the x-axis with the direction
of their dipole moments remaining unchanged. If the mass of each dipole is 'm', their speed when
they are infinitely far apart is:

<1 e favg fagd fydl @ faya smeel wawe p, = pi @ p, = —pi ¥ 13 x-3181 W 7P @R ¥ 'a’ O W @
T 8 | 91 G BR o1 UR, Y X-3&T & A I Bl & AR g7 faga smeoni o fawm syaRafia wed 2 | afe ude
faga &1 s@@E m g A1 s 919 = g3 B W, SAd] A1 B

Pl 3 P 1 Pl 1 P2
(D3 2n €, ma (2) 5 T €, Ma (3 a 2n €, ma 4 3 T €, Ma
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Sol.

3
P=+P] P,=-Pii
. a

S
< rd

interaction energy of dipole is

Kp
d| — _
:PdV (rzj - 2kP

= p_\r’) :

dr = dr r
Now from E.C.
2kP 1 , 1 )
——=-mv° +Z-mv
r 2 2

2

V- 2kp3

mr
s r=a
v-P 1

a'\ 2ne;ma

Q.16 Two planets have masses M and 16 M and their radii are a and 2a, respectively. The separation
between the centres of the planets is 10a. A body of mass m is fired from the surface of the larger
planet towards the smaller planet along the line joining their centres. For the body to be able to
reach at the surface of smaller planet, the minimum firing speed needed is:

S U8 & GIHM HA: M Tl 16 M iR S9! Foari $H: a 921 2a 8 | 39 31 U8l & d=l @ o919 & g9 10a @
TS B Y BIC U8 B 3R, M SIHA & U S PI, I dal Pl Sils dlell (M H R Sl 2 | 1, B U8 & IS
R UEF UM & for, 99 fis & W SIM @ gAdH =1t B Afe

GM GM? 3 [5GM GM
w2 @ \Ta ® 3 S

Sol. 3
B
—> ® /16M0A
a X 2a
10a

A —» Wheref =0
G(16M)(M) _ GM)(M)

x> (10 - x)?
X = 8a

BRASH BOURSE Go Premium at ¥ 1100

@ Doubt Support ® Advanced Level Test Access
FOR JEE ADVANCED 2020 # Live Test Paper Discussion # Final Revision Exercises
FREE Online Lectures Available onYou[Li[

Start Date: 07 Sept. 2020



MoOTION JEE MAIN 2020 ANSWER KEY

So if particle reaches A it will automatically reaches to smaller planet.
Now E - C b/w B and A.
1,2 GAGM)(M) GMM _ -GA6EM)(M) G(M)(M)

Mv
2 2a 8a 8a 2a

V=§ 5GM
2 a

Q.17 In the figure shown, the current in the 10 V battery is close to:

50
ANWWA
glog —=— 10V
20V
F—Www——mwww——
20 40

(1) 0.21 A from positive to negative terminal
(2) 0.36 A from negative to positive terminal
(3) 0.42 A from positive to negative terminal
(4) 0.71 A from positive to negative terminal

T Y gRu H 10 V 92X H IRT 9T § ¢

50
ANWWA
glog —=— 10V
20V
F—Www——mwww——
20 40

(1) 0.21 A eFTHS | FUMHSG <A B IR
(2) 0.36 A FUTEHS H TS T B IR
(3) 0.42 A eFTHS | FHUMHSG <A Y IR
(4) 0.71 A eFTHS | FHUMHSG T Y IR
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Sol. 1
x+20 x+10 x

+——+—=0
7 4 10
_ —1500 _ 10.87
138
current through 10 v .
. 10.87-10
I=T = 0.21Amp.

Q.18 A student measuring the diameter of a pencil of circular cross-section with the help of a vernier
scale records the following four readings 5.50 mm, 5.55 mm, 5.45 mm, 5.65 mm. The average of
these four readings is 5.5375 mm and the standard deviation of the data is 0.07395 mm. The
average diameter of the pencil should therefore be recorded as:

Pl URIe & PR IR HIC BT AN AU & ford b el affiaR U &1 SUIIT &l 2 3R Aeifdd IR
UaH Ale Bl 8 : 5.50 mm, 5.55 mm, 5.45 mm @21 5.65 mm | $9 IR U341 &1 3d A9 5.5375 mm & a2

39 3ifds (S1eT) &1 94 fd=e 0.07395 mm & | A1 URYd & <igd &4 @1 eifdhd b St =2y
(1) (5.54 £ 0.07) mm
(2) (5.5375 = 0.0740) mm
(3) (5.5375 £ 0.0739) mm
(4) (5.538 £ 0.074) mm
Sol. 1
Significant rule says that reading should has same significant figure as that of reading given.
5.5375 — rounded to —» 5.54

Q.19 Given the masses of various atomic particles m, = 1.0072 u, m = 1.0087 u,
m, = 0.000548 u, m, = 0, m, = 2.0141 u, where p = proton, n = neutron,
e = electron, y= antineutrino and d = deuteron. Which of the following process is allowed by
momentum and energy conservation?

(1) n + n - deuterium atom (electron bound to the nucleus)
(2) et +e >y

B)pon+et+y

A)n+p-o>d+y

faf¥st AT HUl BT A ¢

m, = 1.0072u, m_ = 1.0087u,

m, = 0.000548 u, m, = 0dT m, = 2.0141ug|

el p =UIeH, n = Y, e = selag i, y= U<l @) el T2 d = SFfERIT & | A7 TAT Sl e b IFAR
1 9 & DI A1 UhH A © ?

(1) n + n - SYfeRam =AY (TS & 9§ goragi)

(2Q)et+e >y

B)pon+et+y

A)n+p-o>d+y
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Sol. 4
Answer - 1 — incorrect
(because n + p —» d)
Answer - 2 — incorrect
(because e~ + e~ — 2y)
Answer - 3 — incorrect
(because mass 1)

Q.20 A particle moving in the xy plane experiences a velocity dependent force F= k(Vy? + ij) , Where v,

and v, are the x and y components of its velocity y . If 3 is the acceleration of the particle, then

which of the following statements is true for the particle?
(1) kinetic energy of particle is constant in time

(2) quantity y x 3 is constant in time
(3) quantity v.a is constant in time
(4) F arises due to a magnetic field

Xy AT H T PR gU U HUT J—3TENR e, l3=k(vy?+vxﬁ) BT I BT 8, SRl v, ATV, T G & HH:
X ATy UCH B | AT, H &1 @R 3 & al, Fifed § 9 &9 91 99 $0 & ford |8l g ?
(1) §99 & A1 BT B TS SHoll ReR T 8 |
(2) T §x 3 T & T ReR & 2 |
(3) I v.3 ¥9g & A1y Rer = 7
(4) g & g &3 & HRU 2|
Sol. 2
given |E=k(Vyli\+Vxl]>)
ma = k(V, i+ V,J)
kv, kv,
a, =
m m

option -1 is incorrect. (K.E. £ const.)
option -2 is correct.

Vxa=0 a=

3|z

because y and 3 in same direction.

~. k
option - 3 » Va= E[V§+ v2] (in correct)

option - 4 — incorrect.
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Sol.

Q.22

Sol.

- MorTion

A Young's double-slit experiment is performed using monochromatic light of wavelength A. The
intensity of light at a point on the screen, where the path difference is %, is K units. The intensity

by K
of light at a point where the path difference is 5 is given by 2—2, where n is an integer. The value

of nis

AT & U fferl vt H, A TR & UhqUil UbIRT H1 SUIRT fBA1 1 8 | U & S 95 R S8l U=k A 8, Threl

< A K s 1 g T A -, e 2 15, <7 n v s &, foer e & |

9

From Ist case
Ad

I = 4lcos? >

A(I):%X;LZ 27

[..=4l=k(given)
from IInd case

Ad

I = 4lcos? >

A¢:2_ﬂ:><&:>£

A 6 3

The centre of mass of solid hemisphere of radius 8 cm is x from the centre of the flat surface. Then
value of x is .

351 8 cm @ U 314 1Y el &1 SHAM dhs WUIC U6 & g d X CM G W | T X HT A

3

Flat
surface

3r
As we know c.0.m. or hemisphere = 8

3x8
r = 8cm (given) = % = 3cm
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Q.23 The output characteristics of a transistor is shown in the figure. When V. is 10V and I. = 4.0 mA,
then value of B__

mﬁﬁﬂﬂgﬁwﬁﬁﬁﬁﬁa&mmﬁnﬁ%mv ®1 A 10V T I = 4.0 mA g @1 B, 1 41 8
|

E (IB)
..... ] BOMA
. : : : : : S50HA
boenes T I Feenes T eenns 40HA
e e | 30HA
: : : 1 : : : 20HA
(... oo oo oo oo Peoees oo 101A
6 8 10 12 14
(V) in volts
Sol. 150
Al
T AL
Alg =30-20 I. = 4mA (refrence value given)
=10 pA
Al =4.5-3
=1.5mA
_ 1.5x1073
P ~ 10x10°®
=150

Q.24 An engine operates by taking a monoatomic ideal gas through the cycle shown in the figure. The
percentage efficiency of the engine is close to
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Sol.

Q.25

Sol.

19%

- . W
% efficiency of carnot engine 1 = 100

work = Area of ABC D = (2P,)(V,)
Heat = Q,; + Q4

(input)
Q,s = isobaric process
= nc AT ~PV=nRT
PV
nc, (Tz =T, T=—
=nc, (T, - T,) R

3
Qup = 1><§k(3 P,V,-PV,) = 3R, V,

Qg = isobaric process
=nC, AT
5
=1x 5K(spovO -3P\V,) = 7.5P,V,

2PV,

n=——22%2"—x100~19%
3PV, +7.5P,V,

In a series LR circuit, power of 400W is dissipated from a source of 250 V, 50 Hz. The power factor
of the circuit is 0.8. In order to bring the power factor to unity, a capacitor of value C is added in

- MorTion

n
series to the L and R. Taking the value of C as (5) uF  then value of n is

e ot LR ufRuer , 250 V, 50 Hz & S 9 400 W wIfd &1 &1 21 8 | uRu &1 oifa o 0.8 7 | wifad T[onis

BT AM TH (1) Ui B & ford Lden R & siofisw #, C enfRear &1 U FenlRa SiIel il © | /19 (%)MF o W,

n &1 A 8

400

given

in Ist case

power factor of LR CKT

R

JRZ + X?
where \R* +X? =z ...(1)

L P=VI

cos$=0.8=

R

zz

= 400 = (250)* x
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MoTionN

400 = (250y2 x 28
zZ

z=125 ...(2)

_ (250)* x0.8x 0.8
400

from (1), (2) and (3)

(100)* + X? = (125)°

X? =15625-10000

X? =5625

X =75 ...(4)

in IInd case given.

Power factor = 1

that means

X, = X. (Resonance condition)

R

= 100Q

X, -t —75-_1

O (2nF)C
co_ 1

2nxFx75

1

C=— ~—_F

2nx50x 75 e(3)
C="1\F gi 6

3nu given ...(6)
From (5) & (6)

1 _n><10’6

2nx50x75  3n

10° 3x10* 30000
= = =
7500 75 75
n =400
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