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

.
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Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

Starting from the origin at time t = 0, with initial velocity 53' ms™!, a particle moves in the x-y plane

with a constant acceleration of (10Ai +4i)m5'2. At time t, its coordinates are (20 m, y, m). The
values of t and y are, respectively:

(1) 5sand 25 m (2) 2sand 18 m (3)2sand 24 m (4)4sand 52 m

9 t = 0 W ol g ¥ URMS 97 5jms™ d @@= (10f+4ﬁ)mS'2 D Y P& BIHR T HU X—y AT TR I

RE 8| WAy t R I8 fd=g (20 m, y, m) WR 8| I {9 t AR y, P A & ¢

(1) 5sd2m 25 m (2) 2sd2a1 18 m (3) 2s a1 24 m (4) 4sqar 52 m
2

Equation of motion gives us

1
y=ut+ ant2

— -1 — - — -2 — -2
Here u,= 5ms?,u =0ms-1,a = 10ms=, a, = 4ms

1
y =5t+ 5(4)t2
y =5t + 2t

1
andx =0+ 5 (10) (t?) = 20

t=2s
=y=10+ 8= 18m

A small bar magnet placed with its axis at 30° with an external field of 0.06 T experiences a torque of
0.018 Nm. The minimum work required to rotate it from its stable to unstable equilbrium position is:

TP &S gD Dl Ifa 0.06 T & Teb d1e¥] gr1g &rF H U X1 91 b 591 31e1 graab1g &3 1 30° IV g1l &I,
Al b UR AT drell del ATl 0.018 Nm 8 | U H Ife e bl 57e WA A 3RATA AR e YA ST
a1 29 Tl H A S dTel Y9 BRI BT A1 8IT -

(1) 7.2 x 102 (2) 6.4 x 102 (3)9.2 x 103 (4) 11.7 x 103

1

t = MBsin 30°

1
0.018 = MB(E)
MB = 0.036
w = AU = |MB cos0°—MB cos 180°| = 2MB = 0.072]

Choose the correct option relating wave lengths of different parts of electromagnetic wave spec-
trum:

(1) ;‘radio waves > ;\’mlcro waves > ;“wsmle > ;‘x rays (2) ;“wsmle ;‘x rays > ;‘radm waves > micro waves
(3) visible < micro waves rad%waves E%ra S 'J:|'|Tﬁ Eﬁ x rays sjq\'f %crgﬁ%a[v;ﬁ radlozvgfvesgﬁ visible
faga g=a ERTFr @"«@’H o TR GECIETIC

(1)xmw>x 50 M > Ay (2) A > A I . YN
(13)xm<x <xmw<x (4)xxw<xwa_d<xmw<x

By property of electromagnetic wave spectrum.
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Q.4 On the x-axis and at a distance x from the origin, the gravitational field due a mass distribution is

AX
given by (Xz + )3/2 in the x-direction. The magnitude of gravitational potential on the x-axis at a

distance x, taking its value to be zero at infinity, is:

Ax

X-31e TR 3R JAfdg A X T R Ue fIaRd g2M@E | el 8 arell [y &3 (X2+a2)3/2 x-faem % 2 | x-a7e
R I g I x T R [Hcdg fa9a o1 aREmr (§9 X = oo R YR AFDHR) BT

2, 22)3? A 5 _o\I/2 A
(1) A(X* +a%) (@) (s + 22" (3) A(X* + %) ONFIIE

Sol. 2

Ax
—dV: Ax
dx (X2+32)3/2
V X A.x
J-dV:—J.mdx
0 0

A

Q.5 A small bar magnet is moved through a coil at constant speed from one end to the other. Which of
the following series of observations will be seen on the galvanometer G attached across the coil?

®G

a
“ :mnnﬂgm:n—: magnet
o
Three positions shown describe: (a) the magnet's entry (b) magnet is completely inside and (¢)
magnet's exit.

TP BIC g€ FHD DI TP el & X Vb RN A g8 0P FHM T 3 of STl Sl 8 | G | <1 & 1 Aoflag
& 59 fSell W ol ed=amdl G R &9 i ?

®G

a
«— OO0 Y e~ —— magnet

C b
e i A Refaddl € - (a) 919 gwd fsell 9 943 3R 8, (b) STd gHId qR) dv8 A Hsall d <X g, 9201 (C)
Sid gad Bl B e Fde Ve B |
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Sol.

Q.6

Sol.

JEE MAIN 2020 ANSWER KEY

(a) (b) (c)

(1) —> —>
(a) (b) (c)

(2) —> —> @
(a) (b) (c)

(3) —> —> @
(a) (b) (c)

(4) —> —> @

1

Let

— When ba‘r/rgagnet enters the coil, emf is generated due to magnetic flux change.

— When completely inside

00000

i=0
— when bar magnet exits the coil, emf is generated again but of opposite nature.

NDSWS

A battery of 3.0V is connected to a resistor dissipating 0.5 W of power. If the terminal voltage of
the battery is 2.5V, the power dissipated within the internal resistance is:

3.0V &1 U 98l T UfoRigs A SS 85 & | 39 UfcRiEd 4 0.5 W ifdd &1 & 81l & | Ife 929 & Ri”i (terminals)
% 91 dreear 2.5V 8 @ 92 & FNIRE Wk § &7 819 drell Ifdd &1 719 © ¢

(1) 0.072 W (2)0.10 W (3)0.125 W (4) 0.50 W
2
0.0 —— OO
i.(2.5)=0.5
i=1/5A i R
! —H 00000 —
P.=|5(0.5)=0.1W -
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Q.7  Two charged thin infinite plane sheets of uniform surface charge density ¢, and s_, where |o,| > |o |,
intersect at right angle. Which of the following best represents the electric field lines for this system:
&1 3 IS —dISy Pl Udell dlex] WR UHHAN I8 O o, 3R o BT 3774 [GdRd 8 |o, | > |o_| ¥ AN TP
T b ofad ¢ | U Refd § 791 9 4 i @1 o 59 i &1 faga &3 welRia oxar @ -

G-

AN
VA

o]

N
2

]
|

P
(3) \\\\\\ﬁ/ (4)

Let us choose points A,B,C,D as shown to understand the direction of net electric field to get a
better picture.

7R)
NS

(S
E,
Al Va\l
E.
0 E A
D 0 = < flc
E
E, ; E,
E.| > E-
0 > 45°
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Q.8 Anair bubble of radius 1 cm in water has an upward acceleration 9.8 cm s2. The density of water
is 1 gm cm~3 and water offers negligible drag force on the bubble. The mass of the bubble is
(g =980 cm/s?).
a1 1 cm &1 U a1y &1 gagall Uil H SHUR DI AR 9.8 cm s2TRYT Y I 81 & | U &I g 1 gm cm3 8
3R gelgel UR U §RT 7 dTell HYUT gl 10Y 8 | goigel &l SegdM & (g = 980 cm/s?) :

(1) 1.52gm (2)4.51 gm (3)3.15gm (4)4.15gm
Sol. 4

F,-mg = ma T F,
= m= Ry T

g+a
m = V-p,9g

g+a
mg

(4/3)nr’.p,.g
m=—
g+a
Q.9 A wire A, bent in the shape of an arc of a circle, carrying a current of 2A and having radius 2 cm
and another wire B, also bent in the shape of arc of a circle, carrying a current of 3 A and having

radius of 4 cm, are placed as shown in the figure. The ratio of the magnetic field due to the wires
A and B at the common centre O is:

T TR A BT 3MHR U a< & <19 Pl & | 39 a< &l 51 2.cm 8 IR 39 aR ¥ 2 A ) Iggd gR1 8 81 8 | U
TIRT AR B TP o<1 & 919 & ATHR $I § 3R 59 I I 5591 4 cm 8 qA IR H 3 A $I 9_1 98 &1 2 (=3 <) |
9 ReIfdr 3§ g9 o=l & oM @ (common centre) O TR IR A 3R TR B A g7 dlel 1 &30 § J11 Bl JJud
ERIE

=4.15gram

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

3n
. @[5 G
AT 2(a)(2n)  4a

5n
) u(s)(3j s
B 2(2a)(2n) 8a

B, 3u 8a_

A
B, 4a 5u

Sol.

6:5
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m
Q.10 Particle Aof massm, = > moving along the x-axis with velocity v, collides elastically with another

m
particle B at rest having mass Mg = 3 If both particles move along the x-axis after the collision,

the change A\ in de-Broglie wavlength of particle A, in terms of its de-Broglie wavelength (1)
before collision is:

m .
E:ammmA=%WWA,X-SI&T?EWQJVOW%@W‘@HGW mB=?$WB,aﬁﬁ?mm€ﬂﬁ%,ﬁ

YR THIAT B | IS TS B 918 QI BT X-318T & A1 T 8, T9 BT A B SI—F17el) avireed H gRad= A
BT A 30D AEE W Usal Bl SI—dITell aRIeed (A,) A b ypR Hdfed ¢ ?

5 3
(1) A = 57»0 (2) AL =21, (3) Ak =41, (4) AL = 57»0
Sol. 3
Speed of particle A after collision will be,
m; —m, 2m,
V,="""".u+_ .U

toom+my, Y omp+m, "2

h h

. Y,
25 2
= change in wavelength AL =4}

Q.11 Blocks of masses m, 2m, 4m and 8m are arranged in a line on a frictionless floor. Another block of
mass m, moving with speed v along the same line (see figure) collides with mass m in perfectly
inelastic manner. All the subsequent collisions are also perfectly inelastic. By the time the last block
of mass 8m starts moving the total energy loss is p% of the original energy. Value of 'p' is close to:
SgHE M, 2m, 4m 3R 8M & C& U TN MEd B IR T el Y@T IR W g & | S M P U ChI 31
RGN R VT A Ferd §U M SHH B e H YUId: SR Tah] HRdl & (o <W) g9 d1e B dlell 9l Tadb
A Uid: TR & | 39 UPR T4 ddh 8M AT B CH] T Y& BN & 9 Tb ol ol Bl p% Hoii Bl &ffal
8 gl Bl 8 | 'p' BT Mibedd 91 8 :
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Q.12

Sol.

Q.13

Sol.

S

I I~ 1 1V
There will be total 4 collisions in each collision K.E. decreasing by 50%

1 E,
E, = 2—4E,. =1 =6:25%
i.e. 93.75 % loss

Given figure shows few data points in a photo-electric effect experiment for a certain metal. The
minimum energy for ejection of electron from its surface is: (Plancks constant h = 6.62 x 10-34].s)

& W o W g u1g W g f9gd uMe & WA & §9 sifeel & g w3 €| 39 O1g @) 9ag 9 soagid
IR B @ ford ATH 3TaTIDH Holl HT A1 8 : (=i ReRid h = 6.62 x 10-34].s)
Y

A

S
5
5 f(10™ Hz)
(1) 2.10 eV (2) 2.27 eV (3) 2.59 eV (4) 1.93 eV
2
Vo

f(x10"Hz)

0

Threshold energy = ¢ = hf, , Here f; =5.5 x10*Hz
¢ = hf, =6.62 x 10734 x 5.5 x 10**
= 36.41 x 10720 = 2.27 eV

The specific heat of water = 4200 J kgK-! and the latent heat of ice = 3.4 x 10°J kg=!. 100 grams
of ice at 0°C is placed in 200 g of water at 25°C. The amount of ice that will melt as the
temperature of water reaches 0°C is close to (in grams):

aril ) faRre FT = 4200 J kg-1K™! T21 9% & fUee &) g« &% = 3.4 x 10°I kg™ 2] 0°C &1 100 g 9%
B 25°C % 200 g U1 # STAT ST 2 | 51 g 0°C W 3771 8 a1 9% & a1 w3 (9™ # ) fUge e ?
(1)63.8 (2) 64.6 (3)61.7 (4) 69.3

3

Heat loss by water when it cools down to 0°C is,
Q= m,sA6
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( 200 j
= | Tooo |- (4200) (25) = 21000 J

Which is less than the amount of heat (mL,) required to melt ice completely.

AmL =210001

To find the amount of ice melt (Am,), take
21000 3

Am x10° gm = 61.7 grams

T 3.4x10°

Q.14 A beam of plane polarised light of large cross-sectional area and uniform intensity of 3.3 Wm-=2 falls
normally on a polariser (cross sectional area 3 x 10-* m?) which rotates about its axis with an angular
speed of 31.4 rad/s. The energy of light passing through the polariser per revolution, is close to:

TS ITURY PIC & Td U FHH gl 3.3 Wm 2 alel T e gfdd U1 &1 4ol Tab gasb (polariser) W™
TRIEd ISl @ | g Pl &Fhel 3 X 107 M2 & | g 37 el IR Hivfig fd 31.4 rad/s 3 ¥H 81 8 | U4 H Ul

IRYHY 5 gadh A BIbR S dlell THIR Bl Holl BT HH T a1 BT ? 8 -

(1) 1.0 x 1041 (2) 1.0 x 1051 (3) 5.0 x 1041 (4) 1.5 x 104
Sol. 1

From Malus’s law

p = p, Cos?ot

here, p, and p are incident and transmitted intensity respectively.

- _bo
E.,=<pP> A-T—?TA

av

&2_7rA_ 3.3x3.14x3x107*
2 o 31.4

E,,=<P>.TA= =9.9x10°~10%x10°*1x10%]

av

Q.15 For atransverse wave travelling along a straight line, the distance between two peaks (crests) is
5m, while the distance between one crest and one trough is 1.5m. The possible wavelengths (in m)
of the waves are:

T A YT R Al dlell U AUl a’¥ & a1 2l & 91 1 g3 5m 8 Siefh 39 U I SR Uh T b 4
DI A 1.5m 8 | I & FHIT qRaed] & Jey § A1 2

111 111
(1)1,3,5,.... (2)1,2,3,.... (3) 375 @) {rgrgr

Sol. 4
Given trough to crest distance
1.5=(2n, +1)1/2 ...(1)
and crest to crest distance is
5=n,% ...(2)

n, & n, are integer

n=1n,=5

n, =2, n,is not integer

n, =3, n,is not integer

n,=4,n,=15, r=1/3
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Q.16 Match the C,/C, ratio for ideal gases with different type of molecules:

Molecule Type C./C,
(A) Monoatomic (I)7/5
(B) Diatomic rigid molecules (I1)9/7
(C) Diatomic non-rigid molecules (II1) 4/3
(D) Triatomic rigid molecules (IV) 5/3
A arogati & a7 areel AW @ ford et & A |WIRYY & 379] & YBR SR 19 & C,/C,, U BT 7 BN :
Y B FBR C/C,
(A) TP WRATSH (I)7/5
(B) fg wHE[®, T3 317 (I1) 9/7
(C) fg wAT®, 33 377 (1I1) 4/3
(D) 3 oA, <3 31 (Iv) 5/3

(1) (A)-(111), (B)-(1V), (C)-(1I), (D)-(I)

(2) (A)-(1V), (B)-(1I), (C)-(I), (D)-(III)

(3) (A)-(1II), (B)-(III), (C)-(I), (D)-(1IV)

(4) (A)-(1v), (B)-(I), (C)-(1I), (D)-(III)
Sol. 4

v=CJ/C,

2
n=1+73=53

2
p=1+3=7/5

2
Ye=1+2=9/7

2
Yo =1+ £ =4/3

Q.17 Two point charges 4q and —q are fixed on the x-axis at x = —g and x = %, respectively. If a third

point charge 'q' is taken from the origin to x = d along the semicircle as shown in the figure, the

energy of the charge will:

| i
4q | -q
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2

(1) decrease by 4an d
0

2

4n e, d

(3) increase by

aﬁ%?’ a2 4q3ﬁ_\’—qx'3T&Ttl'\’W:x= —g

(2) decrease by

(4) increase by

- MorTionN

2

3ne, d

2

3ne, d

ax = TR ge | AR v e A o g’ e g

I x=dwR A RER I€ad R o ST SR AT 39 3N B ol

2

q
4n e, d

€H) AT A g

2

3q
4n e, d

(3) A g3

Sol. 2
Initial and final potential energy are,

1 4q2 ~ q2
U=4dne | (d d
2 2

1 4q2 ~ q2

=5

1 499 1

4q.q

U,- U, = AU=

£

o))
" 4me \ d 3
4q°

= (-) m = decrease by (-)

CRASH COURSE

FOR JEE ADVANCED 2020
FREE Online Lectures Available onYou{f[l)

4re, * (3d/2) 4me, (d/2)

(2) 3, g 79wl

2

3ne, d

4) AT ¥ g

l—>|_
a2 4

l——>]
4q -d/2
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Q.18 A Tennis ball is released from a height h and after freely falling on a wooden floor it rebounds and

reaches height g The velocity versus height of the ball during its motion may be represented
graphically by: (graphs are drawn schematically and are not to scale)

T < TiE h S48 A BIS] Wkl § 3R WA= w0 4 TP bS] d B WR THIADPR I8 g SdTs I Ugddl & | 39

oy iy & RE T & I AR S B 9 9y [T H I 9 ure gny Rarr S § ¢
(UTH FhdarHs B )

A
™ A
e h(v) >h(v)
(1) h/2 g (2) / -

v v A

h/2 /b\
h(v) h s h(v)
(3) h (4) h/2

v A v A
/2
h

Sol. 1
+y
—V, h curve will be parabolic as for motion under gratity, I
-y
v2 = u? + 2gh
— downward velocity is negative and upward is positive

— when ball is coming down graph will be in IV quadranti.e. v is —ve and when going up graph will b e
inIquadranti.e. vis +ve.

Q.19 Dimensional formula for thermal conductivity is (here K denotes the temperature):
aii Frerear & ford faffa g3 (dimensional formula) B8R (I8 W K A19E &=idm 2 ):

(1) MLT3 K (2) MLT2K~2 (3) MLT2K (4) MLT-3K
Sol. 1
Thermal current during steady state conduction of heat along a rod is,
dQ dT
= _KA—
dt dx

Using dimensional analysis we get [ML!T3 k]
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Q.20 Take the breakdown voltage of the zener diode used in the given circuit as 6V. For the input
voltage shown in figure below, the time variation of the output voltage is : (Graphs drawn are
schematic and not to scale)

A T uRuy # o1 SfFR SHTST @) %o dieedl (breakdown voltage) 6V < | 99 form # fawrl &1 faer (input)
dreeal @ ford 919 (output) dieedr I & A1 {69 JHR gEa i ? (CERIEARERS)
R,
10V

Vv
V= /-\ Vi, ’

O Ut (2) A —

(3)‘ A A (4) S\t

Sol. 3

+6 [l
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Q.21 In the line spectra of hydrogen atoms, difference between the largest and the shortest wave-
lengths of the Lyman series is 304A. The corresponding difference for the Paschen series in Ais :

TSSO WA & WIZH &) rgd S0l § G ol IR Ty 81T axvreedtl o) ovas 3 304A &7 37k 8 | 79 are
it A T ) AR TR B et B ovarg § A F v 2 |

Sol. 10553
For shortest wave length in Lyman, we have

1.
A
For longest wave length in Lyman

1 gl L3R
A 4| 4

R[1] (i.,e.n=wton =1)

In Paschen series, for shortest wave length

L_R{L_L]
(3 ()

Log(L)-2
A 3 9

s

And for longest wave length

1 1 1 TR
—=R| 5 ——|=—
A 3 4 144
Now, taking ratio we get
(A1) = 10553 A

Q.22 Aclosed vessel contains 0.1 mole of a monoatomic ideal gas at 200 K. If 0.05 mole of the same gas
at 400 K is added toit, the final equilibrium temperature (in K) of the gas in the vessel will be close
to

T gg 913 200 K TR T Udhel WA A1 319 & 0.1 9rdl a1 & | Al 400 K R §9H 99 & 0.05 Hid 394
SIS S &, a9 9= H 199 &1 Sifaw | amAe (K H ) o 86T |
Sol. 267

3 3
(0.1) (ERJ(T—ZOO) = (0.05) [ERJMOO—T)

T=266.6K
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Q.23

Sol.

Q.24

MoTionN

ABCis a plane lamina of the shape of an equilateral triangle. D, E are mid points of AB, ACand G is
the centroid of the lamina. Moment of inertia of the lamina about an axis passing through G and
perpendicular to the plane ABC is I,. If part ADE is removed, the moment of inertia of the remaining

part about the same axis is — where N is an integer. Value of N is

16
e % ABC o wHaTg Sl & bR &1 Wkl (lamina) 8 | 339 D 3R E 553 AB 3IR AC & #ed—fd=g 8 a1 G 34
Wiﬂmﬁw%lqw;qoﬁ8I¢<WWABCW$W&H$W&WWWSHENI 2| afe wa |4 ADE

mﬁwﬁmmﬁﬁmmaﬁa&?@amw (quvﬁaa%)g‘rm%mmm%

11

If m is mass of lamina and | is its side length, then moment of inertia of lamina about an axis
passing through G and perpendicular to plane is I,.

LetI, = kml? A

o -«()s) (i)

and I, = I = I = I (say)

Then, 31 = / L Dl 7 \
en °"16 16
51,
=—2 B
=1= 16 F C
1, 111,
Iremaining =2l + 16 - 16

In a compound microscope, the magnified virtual image is formed at a distance of 25 cm from the
eye-piece. The focal length of its objective lens is 1 cm. If the magnification is 100 and the tube
length of the microscope is 20 cm, then the focal length of the eye-piece lens (in cm) is

T AYa geradl (compound microscope) ¥ arafdid smRf ufdfds (magnified virtual image) 3T & 25
cm X W T4 8 | S JMWSeIH o B BIhd ¥ 1 cm & | Al raei= 100 & 3iR Geradl &l el 31 owrg 20
cm 81 A1 $8& AI3®T o= & Bidd g3 (cm #) 87 |
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Sol. 6.25
L=20,f,=1cm, M =100

A D
- 2 |1+=
1= [0 2)

E 1+£
= 100 = 1 f,

on solving we get
f,=6.25cm

Q.25 Acircular disc of mass M and radius R is rotating about its axis with angular speed o,. If another

R
stationary disc having radius 5 and same mass M is droped co-axially on to the rotating disc.

Gradually both discs attain constant angular speed ,. The energy lost in the process is p% of the
initial energy. Value of p is .

T M a1 Brodr R &) Ueb &% o101 3fe UR 1oy i oo, 1 A W8 8 | 39 8% W Us ReR % e s

MW%@T%%W&E (coaxially) @ &1 STl & | fot €fR—€MR ST S 31t H Ueb 1 bIv T o, A A
I B | S U H g ol B p% Sl B &fd & St B | p BT A B |

Sol. 20
Lo=Tlo
_ MR’
2
. MR*>  M(R/2) _S MR’
o2 2 4 2

L
loss of K.E. = . x100 = ————>x100

, 16 ,(5
R V') 80
=(1— JxlOO

o’ 100
= 20%
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