. V l.:
) T fd9am. .. | U foemd & m
3 ! a v ‘ | aoad

.
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1. Four point masses, each of mass m, are fixed at the corners of a square of side |. The square is rotating
with angular frequency o, about an axis passing through one of the corners of the square and parallel
to its diagonal, as shown in the figure. The angular momentum of the square about this axis is :

TS M S & IR 975 @ | o7l & U avf & i R ReR fd 11 8 | o RAgaR s9a A & FemmR de
PP Gh DI A YOk dlel Ueb 3f&1 & URG: o DI ATafd I AR I 8 | §9 31eT & Rd: a7 bl 1oy Ha &

"o
0~‘~\
(1) 4 mio (2) 2 ml2w (3) 3mlw (4) mPPw
Sol. (3)
m
o" m
m
L=Iw
aY 2
I-= m(EJ X2+m(\/§a)
= ma? + 2ma?
s L=Io=3mPw (a=])
2. A screw gauge has 50 divisions on its circular scale. The circular scale is 4 units ahead of the pitch

scale marking, prior to use. Upon one complete rotation of the circular scale, a displacement of
0.5mm is noticed on the pitch scale. The nature of zero error involved and the least count of the
screw gauge, are respectively :

(1) Positive, 0.1 mm (2) Positive, 0.1 um

(3) Positive, 10 um (4) Negative, 2 um

Udh S g9 adid UAF 1R 50 3T @l 8 | ST S3 | Ug, adid A U= T9E 3@ | 4 3@Ts SRl
(ahead) 2 | o< T & Ua gof GO W, 0.5mm o7 faRend= firg Y9 o qwer S1ra 8 | |fferd g Ffe @) uafa
qAT B, IS BT ATTHD HAI: &

(1) gD, 0.1 mm (2) g9t &, 0.1 um

(3) g1HD, 10 um (4) RMTHB, 2 uym
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(3)
0.5

=LC=—"mm=1x10"m = 10um
50

An electron, a doubly ionized helium ion (He**) and a proton are having the same kinetic energy.
The relation between their respective de-Broglie wavelengths i, 2,... and Ay is

TP golds i, Uh fg A Siferad 3 (Het+) @1 Ush UISIH W91 Tfiasl $Holl Ed 8 | 3961 A Sl—aivell
IR A, Ay TATA B ST T E

(1) hg > 2> Ay (2) %, > My > 1
() A <y < A (4) hy < Ay =4
(1)

h h G.2.27

NSRS LI, PR
p 2mKE G f 5¢

m,, > m,>m,

Mie <A, <Ay

For the given input voltage waveform V, (t), the output voltage waveform V (t), across the capacitor
is correctly depicted by :
fer TRy e dree awiRey V, (t) @ forg, deRa & RRT W T dieedl avveaV (t) 71 g1 el a4 aftid & :

1 kQ
[~
sy WW f
5us
\ 10 nNF—=— V,(t)
...... oV L
R |
o 0
V() V()
3V
(1) 2v (2) 2v ~
> t >
5us 10ps 15us 5us 10ps 15us
V() V()
2V 2V
(3) (4)
> t >
5us 10ps 15us 5us 10ps 15us
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Sol. (2)
Answer is (2) because capacitor is charging then discharging then again charging.
But during discharging not possible to discharge 100%.

5. Shown in the figure is a hollow icecream cone (it is open at the top). If its mass is M, radius of its
top, R and height, H, then its moment of inertia about its axis is :

TR U Tigenl 3gashiv 2idy (T8 R W gell B1) 8 | Al g1 g M 8, 360 IR &1 351 R den Srarg
H &, d9 s9% 3feT & uRd: s steargyl 2 :

R
<+
H
MR?2 MR? M(R* + H? MH?
(1) 5 (2) = (3) g (4)
4 3
Sol. (1)
Pichka do disk Banege
7 g
2

I= mZR

6. A satellite is in an elliptical orbit around a planet P. It is observed that the velocity of the satellite

when it is farthest from the planet is 6 times less than that when it is closest to the planet. The
ratio of distances between the satellite and the planet at closest and farthest points is:

T IUYE U U8 P & aRI AR Ush SIHAIBR Hell 3 & | I8 a@l Sl 2 & U8 A gRaH 8 WR SUUE $1 I, 54 I8

T8 & FHYTH Bl & b Jol1 H 6 1 B4 & | FHIUqH a9 ¥ [dgall R SuUs a1 U & dra gRAT ol 37U 8 ¢
(1)1:2 (2)1:3 (3)1:6 4)3:4
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(3)

6V
L=L

i f
m-6vr, = m-vr,

6r,=r,

You are given that Mass of /Li=7.0160u,
Mass of jHe = 4.0026u
and Mass of H=1.0079u.

When 20 g of /Li is converted into {He by proton capture, the energy liberated, (in kWh), is:
[Mass of nucleon = 1 GeV/c?]
amuehl feam T ® f L b1 @ = 7.0160u

iHe &1 S = 4.0026u
qem {H &7 g = 1.0079u

Si9 ZLi @1 20 g , YIS gbs (capture) §RT fHe H gl Tl &, Td ol ol (KWh H), &: [Rgfdetai= b1 geam
=1 GeV/c?]

(1) 6.82 x 105 (2) 4.5 x 10° (3) 8 x 106 (4) 1.33 x 10¢

(4)

Li+ ,e" — 23He

Aam=[m, +m,]-2[M,]

— Am=(7.0160+1.0079) - 2x4.0003

=0.0187
Energy released in 1 reaction = Amc?
In use of 7.016 u Li energy is Amc?

Amc?
mLi

In use of 1gm Li energy is

mc?

A
In use of 20gm energy is = x20gm
Li
0.0187x931.5x10° x1.6 x10° x 20 x 6.023 x 107
7 =1.33 x 10°

36x10°
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Sol.

Sol.

If the potential energy between two molecules is given by U = _rAGJFr%’ then at equilibrium,

separation between molecules, and the potential energy are :

A

aﬁa‘mﬂsﬁ%@aﬁmﬁmmu=—r—6+r% ERI ST ST 2, 79 AR W, Yl & dra g9 e Refarst el &

§ 1/6 A2 § 1/6 A2 (EJI/G (EJI/G A2
CL)(AJ I_E (2)(AJ I_ﬁ (3) A , 0 (4) 2A I_ﬁ
(1)

U

—d
Fo—C 9 arsiBr2 ion F =
ar dr( ) for equation F=0

A(-6) B-12
= 7 + 3 =0

128 6A

r13 r7

2B\"°
r=|—

%)

A B
”‘%*ﬁ

A A

-A7 A7 A?
2B ' 4B 4B
- Answer (1)

A clock has a continuously moving second’s hand of 0.1 m length. The average acceleration of the
tip of the hand (in units of ms=) is of the order of:

TP TS Bl 0.1 m IH1g B Hvs &l G FR=<R TTHM 8 | g3 & RN BT 3190 @R (ms2 &) gbTs H) 7 H1d)
Gl

(1) 10°3 (2) 10 (3) 10°2 (4) 10
(1)

v? _27R
R V=60

47 .R? _ 47°R 4

— = == 2><10><0.1:10’3
(60YR  (60) (60)
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10. Identify the correct output signal Y in the given combination of gates (as shown) for the given
inputs A and B.

f&d 4 el A den B & oY fRURIgaR gRi & U @4 T Ao § el i wad Y @1 ety -

Be [>o
> Ii>°_\?

| 0.0
101

5 10 15 20 °
(1) 1 ¢ Ly @ >t
5 10 15 20 5 10 15 20
A A
3) | e @ , Lt
5 10 15 20 5 10 15 20

Sol. None of the option is correct

A-B=A+B=A+B

Be [>o—8 BA _
Ae {>c |I:: [ g

p|

A

11. An electron is moving along +x direction with a velocity of 6x10° ms-. It enters a region of uniform
electric field of 300 V/cm pointing along +Y direction. The magnitude and direction of the magnetic
field set up in this region such that the electron keeps moving along the x direction will be:

(1) 3 x 10T, along -z direction (2) 5 x 103 T, along -z direction

(3) 5 x 103 T, along +z direction (4) 3 x 10*T, along +z direction

TP Soldei 6xX 106 ms™ & 1 +x fen & srgfaw w3198 +y fewn & srgfew <R 300 V /cm & wwed
fe]c &5 & U a3 | U PR B | 39 &3 ¥ QAU grDhIg &5 Bl AT qer1 e 39 bR 8 fF selagi= x faun
& srgfe fq SR g, Bl —

(1) 3 x 10T, -z feen & srgfaw (2) 5 x 103 T, -z faen & srgfaw

(3)5 x 1073 T, +z faen & srgfaw (4) 3 x 10T, +z faen & srgfaw
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sol. (3)

B Must be in +z axis.

lag
@l v

qE
gE =qVB E y
E = 300—% X

10 m e_
*~— Z
= 30000 v/m v
4
_E_3x10 5,107
V 6x10°

12. In the figure below, P and Q are two equally intense coherent sources emitting radiation of
wavelength 20 m. The separation between P and Q is 5 m and the phase of P is ahead of that of Q
by 90°. A, B and C are three distinct points of observation, each equidistant from the midpoint of
PQ. The intensities of radiation at A, B, C will be in the ratio:

< o #, P A1 Q &1 WA WU 9 O (intense) daRidg T 7, S 20 m dTesd & fAfdhRor ScAfsid ) %8 8 | P aen
Q@ I U5 m & AT P Bl el Q B Pl | 90° I AW 2 | A, B T2 C Yervr & i 31er (distinct) fwg 2, 9% PQ
® w9 fdg 9 99H QA R 2| A, B, C R AR &1 figard =1 srgurd # 8rfi— *B

(1)a:1:0 E
(2)2:1:0 i
(3)0:1:2 p Q
(4)0:1:4 ° o--i--o °
Sol. (2) C A
AX=}\,/41A¢=2
B',\ I, = 4Icos’ n/4 = 21
Ce s (5 = 2 A
>
5m=l_/4

Asin(wt—k(x+k/4)+g) Asin(ot — kx)
ASin(wt—kX—ﬁx&.g_E)
A4 2

Asin(ot - kx)
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oAt A AX qove = 0 OF phase difference = 0
AX = }‘/2 effective
A = 7 n I, =41

{Same logic as A point but opposits}
I.=0 .

- Answeris 2.

13. A point like object is placed at a distance of 1 m in front of a convex lens of focal length 0.5 m. A
plane mirror is placed at a distance of 2 m behind the lens. The position and nature of the final
image formed by the system is:

(1) 1 m from the mirror, virtual (2) 2.6 m from the mirror, virtual
(3) 1 m from the mirror, real (4) 2.6 m from the mirror, real

T fIg 99 9% 0.5 M BIhd g3 & Vs S o & A1 1 m &1 g9 W I SR 8 | U FHeel QU ol F &
WY 2 m & g0 W @1 S @ | Hern grr [ sifaw gfdfar @1 Refa qen gefa &
(1) efoT ¥ 1 m, R (2) T ¥ 2.6 m, A
(3) 9 ¥ 1 m, IRARF (4) T99 § 2.6 m, aR®
Sol. (1, 2 Both are correct)

f=0.5m
PELLL Im _ virtual
(o] N L
— «—>
1m=2f \/ im

for III Refraction, u = -3

1 1 2

_+_ —

v 3 1

V=§=0.6
5

from mirror = 2.6m

14. An insect is at the bottom of a hemispherical ditch of radius 1 m. It crawls up the ditch but starts
slipping after it is at height h from the bottom. If the coefficient of friction between the ground and
the insect is 0.75, then his: (g = 10 ms™2)

T ®rsl 1 m 5501 3 Uah reFirei A1l (ditch) &1 dell 1R 2 | I8 ATell & $HUR A1 8 olfdhd dell ¥ $ars h 8F
@ 91 el odl & | IS eRIdel a1 Sl & a1 g9 e 0.75 %, 99 h 2 (g = 10 ms™2)
(1) 0.45m (2) 0.60 m (3)0.20 m (4)0.80 m

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

Sol. (3)

.
mg sin@

f=mgsino
f=umgcos 6

umgcos 6 =mgsino
tanf=p

tane=§
4

cos O = 4 =

16+9

TIES

h=1(1—cose):1—i:l
5 5

h=l=0.2m
5

15. Molecules of an ideal gas are known to have three translational degrees of freedom and two
rotational degrees of freedom.The gas is maintained at a temperature of T. The total internal

C
energy, U of a mole of this gas, and the value ofy(= C_p] are given, respectively by:

v

Hu= %RTandv =§ (2) U=5RTandy=§

(3) U=5RTandy - 2 (4) U=2RTandy = &
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16.

Sol.
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T 3SR I & 377 < IR WA=l 1 DIST T &1 GO WA B DICT G & folg T 911 2 | 399 T ™

Waﬂﬁ?@rﬁrﬁﬁ%sﬂﬁﬂzﬁwﬁaaﬁ@aﬁrﬁzﬁWany(:%] 1 A A = gRI f&an Sirn & |

v

7 6
(1)U = 2RT qenv=2 (2) U=5RT @ 7 = =
2 5 5
7 5 6
(3) U=5RT qeny=— (4) U==RT den v =—
5 2 5
(1)
C -C, =-R
p v
U=LnRT = 2nRT ¢ oS 1,2.0,2.7
c,-=R |/ "7C, 5 5

An object of mass m is suspended at the end of a massless wire of length L and area of cross-
section A. Young modulus of the material of the wire is Y. If the mass is pulled down slightly its
frequency of oscillation along the vertical direction is:

M S Bl Th g3, A ATIRY PIC &ABe 201 L T8 & Yo SgaReNd dR & R I dcdly Sl 8 | IR & gare
BT AT AYD Y & | S Sgq B A Aid @ STl & T4 SeaieR QB fay swa Sl @l Ay 8-

1 |YA
f=— —
(1) 2n \'mL

(1)

mL 1 [yC (1 [mA

1
@ f=5\va O F=5{ma @ T=5\vC

F/A
AL/L

Y:

_FL

AAL

_ YAAL

A
_ 1 [¥A (v_:kj T2 M
2n \Lm
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17. An AC circuithas R= 100 Q, C= 2 uF and L = 80 mH, connected in series. The quality factor of the
circuit is:
T A CURuer § R=100Q, C=2 uF @2l = 80 mH &, i1 5ivfl § I & | uRuy a1 faRiwan ones (quality factor)
g
(1) 20 (2)2 (3)0.5 (4) 400

Sol. (2)

oL
=%

==
Al

_ L 1
RJLC R\C

1 [80x107
=, | = 2
100V 2x10°

18. Charges Q, and Q, are at points A and B of a right angle triangle OAB (see figure). The resultant
electric field at point O is perpendicular to the hypotenuse, then Q,/Q, is proportional to:

3799 Q, T Q, FRIFAR ve A@aIvT st OAB & A 211 B fiwgall wR 8 | fawg O Wk uRom! e & o1 & orwaq
8, a9 Q,/Q, ¥ & wargurd &

QR
Xy
Q,
(0] X, B
X x2 x3 X
(1) 5 @ 3 (3) 3 )
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19.

R fia... | o faamdf @ @ MOT%ON’”

(4)

A sound source S is moving along a straight track with speed v, and is emitting, sound of frequency
Vv, (see figure). An observer is standing at a finite distance, at the point O, from the track. The
time variation of frequency heard by the observer is best represented by: (t, represents the
instant when the distance between the source and observer is minimum)

T e A S, v =l | U ARl Ul & JAfae A & a1 RErgaR v, 3maRi @ e Safdld #x 818 | U
Y&t U { O fdg R o (if¥erd g8 WR Wl 8 | et g1 Gl e & 98y gRac b1 wdi<d ool 8

(t, &1 B T BRAT &, 59 A1d g Yareb B ard g A & 1)

A%
) /\
Vo[=mmmmmmmmmmmmmmmn e o

(1) — (2)

. NN
- (4) N

t

(3)

t, ,t t,
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f \/sound f
observed — Vsound —VCcosb6O 0

initially 6 will be less = cos6 more
o f more, then it will decrease.

observed

.. Ans. 4

20. A particle of charge g and mass m is moving with a velocity -vi (v #0) towards a large screen

placed in the Y-Z plane at a distance d. If there is a magnetic field §=BO|2 , the minimum value of v

for which the particle will not hit the screen is:

M GHE TAT q 37TAY BT UH 91, d G W Y-Z T § I TF 98 IS B 3R —v (v »0) I | 7Ifowe 7 | I v
P &7 B=B,k 3, T v I I A e forg or ud & TE e, ¢

qdB, qdB, 2qdB, qdB,

(1) == (2) 3.° (3) = ° @) 5.0
Sol. (1)
vt
p >

d>R
d> MV

aB,
v < 9Bd

m
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21.

21.

22,

R fia... | o faamdf @ @ MOTﬁ)ON’”

Two bodies of the same mass are moving with the same speed, but in different directions in a
plane. They have a completely inelastic collision and move together thereafter with a final speed
which is half of their initial speed. The angle between the initial velocities of the two bodies (in
degree) is .

FHM SIHM Bl &1 9L U dat 1 e faemeli # oifdst a9 et | i € | S Yol Uik caa] Bl 8
qorl 39 a1 J 3 =1el I U A1 T B 8, Sl Ib] IRMSD ATl D1 AT 2 | Q11 aRgali b RSB 97 & i
B (f3f #) 8 |

120

v/2
4

2m

. In Horizontal Direction
By Momentum conservation.

\%
mv + mv cos0 = 2m—cosa

1+ cos0 = cosa N EY
In vertical direction
By Momentum conservation.

. VvV .
O+mvsind =2m—=sina

sind =sina
1+cosf=+1-sin*0
6=120°

315
Suppose that intensity of a laser is (T) W/mz2. The rms electric field, in units of V/m associated

with this source is close to the nearest integer is
(e,=8.86 x 102C>2Nm~2; c = 3 x 108ms™)

315
w%wﬁmaﬁ%ﬁw( JW/mZEHw@a%wwﬁa@WmaﬁWﬁﬁaﬁm@wﬁgﬁ&‘ﬂﬂﬁw

T

PRICICICIRRS |
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Sol. 275

1
I= E 8OC Erzms

3.15 =%X8 86X10712X3X108XE2

rms
T

E.. =275
23. The density of a solid metal sphere is determined by measuring its mass and its diameter. The

X
maximum error in the density of the sphere is (mj % . If the relative errors in measuring the mass

and the diameter are 6.0% and 1.5% respectively, the value of x is

Teh 31 gTfedd 1ol Pl &, mawammﬁwﬁuﬁammﬁwﬁzﬁwﬁamwaﬁ

(ﬁJ% 2| I Tga= o I Bl A H Aféie Ffeat wER: 6.0% T 1.5% B | 99 X BT A 3—

Sol. 1050
p= m

4 _(dY

3712

m

P=k'd—3

diff.

dp_dm 5 dd

p m d
=6.0+3%x1.5=10.5%
=x= 1050

24, Initially a gas of diatomic molecules is contained in a cylinder of volume V, at a pressure P, and
temperature 250 K. Assuming that 25% of the molecules get dissociated causing a change in
number of moles. The pressure of the resulting gas at temperature 2000 K, when contained in a
volume 2V, is given by P,. The ratio P,/P, is

mﬁmaﬂsﬁﬁwﬁﬂ 250 K 9 q2r p, g R V, emm%wéawﬁwa%aﬁ%wﬁszwo
379 faefed &1 Sird &, oy |iell @1 W § aRed= grar & | 2000 K a7 oR qRerm 3% &1 €1d, o9 2V, Sri 4
%! I 8, P, §R1 & ST1efn & | P,/P, @1 Siurd © |
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Sol. 5

/ /
P, pv = nRT
p,v, =nR250 (i)

25% will dissociate
out of 100

3n . .
Y molecules will remain same

S

n mole become — n
4 2

.. Total molecules used
3n n b5n
> —+—=—
4 2 4
P2V, = 57? -R-2000 - (ii)
Eq. (ii/i)
2p,v, 5nRx2000

p,v,  4nRx250
P

2 _5
Pl

- MorTion

25. A part of a complete circuit is shown in the figure. At some instant, the value of currentIis 1A and
it is decreasing at a rate of 10? A s7*. The value of the potential difference V, -V, (in volts) at

that instant, is .

T qul URYY BT Teh W REMTGAR 8 | fHN &101 R, aR1 I 1 419 1A 8 o1 I8 102 A s 1 & | e &1 8 | S

&l R fAHa=R V, - V, 1 9 (diee §) @

L=50mH
p
Sol. 33
L=50 mH+ _ 20
Ve + Q

- + 30v

di .
V,,+L-E—30+2|:VQ

V, +50x103(~102) ~30 + 2x1 = v,
V, -V, =35-2=33

CRASH COURSE

FOR JEE ADVANCED 2020
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Classroom Lectures (VOD) o

Live interaction NA CLASS SILVER GOLD PLATINUM
Doubt Support NA 7th/8th FREE | 12,000 | ¥ 35,000
Academic & Technical Support NA 9th/10th | FREE $15,000 | 40,000
Complete access to all content NA 11th FREE £29,999 | 49,999
Classroom Study Material NA 12th FREE ¥39,999 | ¥54,999
Exercise Sheets NA 12th Pass | FREE 39,999 | ¥59,999
Recorded Video Solutions NA + Student Kit will be provided at extra cost to Platinum Student.
e ue % SILVER (Trial) Only valid 7 DAYS or First 10 Hour's Lectures.
Revision Material NA *#*  GOLD (Online) can be converted to regular classroom (Any
Upgrade to Regular Classroom program | Chargeable | Chargeable Free MOTION Center) by paying difference amount after lockdown.
Physical Classroom NA NA | *** PLATINUM (Online + Regular) can b.e converted to regular
Computer Based Test NA NA It;l:i(sixm (Any MOTION Center) without any cost after
Student Performance Report NA NA

Workshop & Camp NA NA

Motion Solution Lab- Supervised NA NA New Batch Starting from :

learning and instant doubt clearance

Personalised guidance and mentoring NA NA 16 & 23 september 2020

Zero Cost EMI Available

M 4 mH.0. : 394, Rajeev Gandhi Nagar, Kota
OT I 0 N www.motion.ac.in | : info@motion.ac.in



