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MNurturing potential through education

Two infinite planes each with uniform surface charge density +c are kept in such a way that the
angle between them is 30°. The electric field in the region shown between them is given by:
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Sol. 2
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— ———sin60°
2e, 2g, }(Y)
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Sol.

A litre of dry air at STP expands adiabatically to a volume of 3 litres. If y = 1.40, the work done

by air is (3% = 4.6555) [Take air to be an ideal gas]
(1) 100.8 J (2) 60.7 ] (3) 48] (4) 90.5 ]
1 &liex 3Mgdd @ b a1 1 fb A% a9 g1 (STP) W &, SaIw Ufhar | JaiRa grax 3 ofiex as &

g W 21 A y =1.40, 91 ga1 gR1 5 W F &1 94 7 : (314 = 4.6555)

[EaT &1 neel 19 7]

(1) 100.8 ] (2) 60.7 3 (3) 48 ] (4) 90.5 J
4

P, =1latm, T, = 273K

Plvly= PZVZY

Y
ol
2
[1)1.4
=1 atm 5

P1V1 — P2V2
now work done = —— 5

1 - 8872

Closest ans is 90.5 ]

If the magnetic field in a plane electromagnetic wave is given by B = 3 x 108 sin(1.6x10%x +

48x10%°t) 3 T, then what will be expression for electric field?

(1) E = (3 x10°®sin(1.6 x 10°X + 48 101°t)EV/m)

2) E=(3x10%sin(1.6 x 10°X + 48 101°t)?V/m)

3) E (9sin(1.6><1o3x+48x1ol°t)|2wm)
4 E =(6Osin(1.6><103x+48><101°t)I2V/m)
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Sol.

IR TP TS REd—gREaT T BT FHH &5 B = 3 x 1078 Sin(1.6x10%X + 48x10%°t) j T &, I ST
fagga & &rm —

(1) E = (3 x10°®sin(1.6 x 10°X + 48 101°t)EV/m)
2) E = (3 x 1078 sin(1.6 x 10°X + 48 x 101°t)?V/m)
(9 Sin(1.6 x 10°X + 48 x 1ol°t)|QV/m)

— (60sin(1.6 x 10°X + 48 x 101°t)kV/m)
3

E
B_O = C (speed of light in vacuum)
0

E,=B,C= 3 x 108%x 3 x108
SOE = 9sin (1.6 x 10°% + 48 x 10'°t) RV /m

A LCR circuit behaves like a damped harmonic oscillator. Comparing it with a physical spring-
mass damped oscillator having damping constant 'b', the correct equivalence would be:

1
)Lk, Co b Rom mLemCezﬂew
(3)L CokRob (4)L 1c 1R L
m, ' T o .
< MR Chp " m T Tk

Tah LCR uRuer srgwfad armad SIferd (damped harmonic oscillator) @1 wifd @agR &xal © | afk ga9®! o
U&H HHMI W o GAM (spring-mass) | a1 Jradfad smad gifers [t sraves Rerias 'b' 81, 1 & W
a1 g IRET B —

1
)Lk, Co b Rom mLemCezﬂew
(3)L CokRob (4)L 1c 1R L
m, ' T o .
< MR Chp " m T Tk
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Sol. 2
In damped oscillation
ma + bv+ kx =0

R

[ |

I

C

mdz—x + bd—x + kx =0
de © o dt T

In the circuit

_'R — L ﬂ —_
Tt
d’q dg 1

L— +R— +=qg-= G
TR ®

Comparing equation (i) and (ii)

1
C

a_,
C

m=Lb=R,k=

5. Visible light of wavelength 6000 x 10-8cm falls normally on a single list and produces a diffraction
pattern. It is found that the second diffraction minimum is at 60° from the central maximum. If

the first minimum is produced at 6 , then 6 is close to:
(1) 30° (2) 20° (3) 45° (4) 25°
THIR@ & TH WA # 6000 x 10-8cm TR &1 UHM & Udhel 3R TR oaq gsdl 2 iR va fad= de+
I 8 | 39 Y H g fdads Aaw Sy wewH A 60° B9 W Aerdl 8 | Al gl Yo JYAdH 0, W €,
ar o, =1 W @ fbws fae 8 ?
(1) 30° (2) 20° (3) 45° (4) 25°
Sol. 4
For 2"minima

dsin® =2\

Sind = ?(given)
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Sol.

So for 1st minima is

dsind =1

sind = A_N3 (from equation(i)
d 4 a

0 = 25.65° (from sin table)

0~ 25°

Consider a circular coil of wire carrying constant current I, forming a magnetic dipole. The
magnetic flux through an infinite plane that contains the circular coil and excluding the circular

coil area is given by ®@,. The magnetic flux through the area of the circular coil area is given by
@, . Which of the following option is correct?

1) O, <D, (2) D, > D, (3) D, =D, (4) ®, =-D,

IR PR B Vb FHosell H f[Agd &)1 [ 98 W& &, s R 98 td R fg—ya & 9ifd 21 It va o=
s, SR I8 Husel 8, W fTad fusell arell aii &5 (el gl 81, A 8lhx S dlel Feiad &1 419 D,

&l 3R HUSe B &3 A IR o drel et 1 A= D 8, a1 Feifafad 3 @ s fAeer @ & ?

(1) O, <D, (2) ©, > ©, (3) ©, = D, (4) ©, = —D,

4
As magnetic field lines always form a closed loop, hence every magnetic field line creating magnetic
flux in the inner region must be passing through the outer region. Since flux in two regions are
in opposite direction.

S =

The radius of gyration of a uniform rod of length |, about an axis passing through a point — away

4

from the centre of the rod, and perpendicular to it, is:

L 2 11 3) || 4\E|
™ 3 oF 3 \75 O

Wﬁlaﬁwwwzﬁmaﬁ?sﬂzﬁzﬁaﬁ%qﬁwgﬁﬁa&%@awﬁmmﬁw

(radius of gyration) &1 w19 & —

L 2 =1 3 (- | 4\E|
™ 3 oF 3 \75 O
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Sol.

3

ML2 LY

LI V1 e
12 [4) MK? O,
1216 /4

7
I ay
K=128

Three point particles of masses 1.0 kg, 1.5 kg and 2.5 kg are placed at three corners of a right
angle triangle of sides 4.0 cm, 3.0 cm and 5.0 cm as shown in the figure. The center of mass of
the system is at a point :

2.5k
4 cm 5 cm
1.5 kg
1.0kg 3cm

(1) 0.9 cm right and 2.0 cm above 1 kg mass
(2) 1.5 cm right and 1.2 cm above 1 kg mass
(3) 0.6 cm right and 2.0 cm above 1 kg mass
(4) 2.0 cm right and 0.9 cm above 1 kg mass
T FHDIOT P 5! 9 4ot 4.0 cm, 3.0 cm @21 5.0 cm &= 8, & @1 iR 1.0 kg, 1.5 kg @21 2.5 kg

SEAM & O B0 W gU B, (R <) | 39 Fon &1 9efd o< S fig g, @8 —

2.5k
4 cm 5 cm
1.5 kg
1.0kg 3cm

(1) 1 kg &e@™ @& 0.9 cm T R @R 399 2.0 cm SWR @ 3R ¥ |
(2) 1 kg &e@™E & 1.5 cm A 3R 3R 1.2 cm SWR & 3R B |
(3) 1 kg &=@™ & 0.6 cm AT 3R 3R 2.0 cm SWR & 3R B |
(4) 1 kg &e@™ & 2.0 cm AT 3R 3R 0.9 cm SWR & 3R B |
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Sol. 1
Take 1 kg mass at origin

2.5 kg Y“
4 cm 5cm
. —
s 3o 1.5 kg X
1x0+1.5x3+2.5x0
Xen = = 0.9cm
5
1x0+1.5x0+2.5x4
Yem = = 2cm
5
9. If we need a magnification of 375 from a compound microscope of tube length 150 mm and an
objective of focal length 5 mm, the focal length of the eye-piece, should be close to:
(1) 22 mm (2) 12 mm (3) 2 mm (4) 33 mm

Ife T 150 mm <IYI B T ael WYad GeAaell (WD) W 375 A IaET @) AaTadhd B dAl T D
Jfigwad (objective) o @ WIHH A 5 mm B, A1 $H9d ARSI (eye-piece) o & Biew g4 =1 § 4
fraa Ao Brft ?

(1) 22 mm (2) 12 mm (3) 2 mm (4) 33 mm
Sol. 1

L(,.D 150(, . 25
_|1e 2375 =221+ 2
M-P_fO[ +fJ 5 {-'-f:'

e e

375 25
T =1+==
30 f

e

345 25
30 f

e

f, = 750 _ 2.17cm;
345

f, ~22mm
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Case-I1
If final image is at infinity

L (D
_—|=|=375
M-P= fO [feJ

fe= 22 mm

10. Along solenoid of radius R carries a time (t) - dependent current I(t) = I t(1 - t). A ring of radius
2R is placed coaxially near its middle. During the time interval Q < t <1, the induced current

(I,) and the induced EMF(V,) in the ring change as:

(1) At t = 0.5 direction of I reverses and V_ is zero

(2) Direction of I remains unchanged and V_is maximum att = 0.5
(3) At t = 0.25 direction of I, reverses and V_is maximum

(4) Direction of I, remains unchanged and V_ is zero at t = 0.25

3rsa1 R &1 v ol uReiferet (solenoid) # I(t) = L t(1 - t) #19 &1 @H (t) & w1 9erd] g8 fagd ann 98
W 2| 39 99 @ R & 9 2R B @) va wwer R (ring) Wl g2 2w R 0 <t<1 W R H
uRd faga g1 (1) 9 URd fAga—ares 91 (V,) f6d YeR & dgerd 8 ?

(1)t = 0.5 W I &I faen Sefe ol & 3R V, I 8|

(2) I @ feen ve FaH el @ AR t = 0.5 RV, S g |

(3)t=0.25 W I, ¥ fan Sefe Sl 8 3RV, e g |

(4) I, 1 faon ue @HF el 8 @R t = 0.25 WV, 9 8|

1

Sol.
I=It-1¢t
¢ = BA
¢ = ponlIA

e
Ve = it(l) = —ponAL (1 - 2t) /

d /1/2 t

V., =0att=

1
2

VR
Resistance of loop

and IR =

11. A 60 HP electric motor lifts an elevator having a maximum total load capacity of 2000 kg. If the
frictional force on the elevator is 4000 N, the speed of the elevator at full load is close to : (1 HP
=746 W, g = 10 ms?)

(1) 1.5 ms™ (2) 2.0 ms™ (3) 1.9 ms™ (4) 1.7 ms™

J1fdrdad 2000 kg @ G 9R &A1 el Ud Yelidex dI 60 HP a1el T Ale’ W &1 3R IoT & | A Telidex
R I aTell =997 g1 4000 N &, @1 I8 & 9 W gy YelideR @1 i e § 9 fhds Adeaw g ?
(1HP =746 W, g = 10 ms32)

(1) 1.5 ms™ (2) 2.0 ms™ (3) 1.9 ms™ (4) 1.7 ms™
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Sol. 3
4000 x V4+ mgxV =P

60 x 746

4000 120000 _ Y
V=186m/s =1.9 m/s

12. The current I (in A) flowing through 1 Qresistor in the following circuit is :
I 10
L AMAMA
l Yvvyvy
2N
1
AV‘V‘V‘VA'AV
20
I
1y
(1) 0.2 (2) 0.4 (3) 0.5 (4) 0.25
fe T aRuer # 1Q ufeRiges & g8 el faga o1 I &1 79 (A H) &8 —
10
> MWW
2N
1
AAAAAA
vvvvyvy
20
I
1y
(1) 0.2 (2) 0.4 (3) 0.5 (4) 0.25
Sol. 1
.10
L AMAA
R ALAAAAL
2
__’ A'A'A'A'
I MWW




MOTION JEE MAIN 2020

Nurturing potential through education

13. A parallel plate capacitor has plates of area A separated by distance 'd' between them. It is filled
with a dielectric which has a dielectric constant that varies as k(x) = K(1 + ax) where 'x' is the
distance measured from one of the plates. If (ad)<<1, the total capacitance of the system is best
given the expression :

AK AK d
(1) d‘°’° (1 +ad) @ 5 [1+°‘7)

AeK (.  old? Ag K ad )
3 4 [” 2j 4) —g [W?U

FAMR ©el ¥ 9 T GRS &) wic! & &3%hd A § T S99 91 @l g9 'd' 81 39 ©icl & 919 Udh WRIagd
ggrel W1 83N B, et wWIdgdid k(x) = K(1 + ax) 81 I8f R X' &l t& =i 9 g9 21 afk (ad)<<1 7,
a1 39 GuiRS @1 aIRdT &1 SWad A1 BRI —

AKe, AKe, iy
1+ ==
1) =5 1+ ad) o X
Ag K a’d? Ag K ad )
(3) c;) [1+ > J (4) C(|) [1+[7JJ
Sol. 2
C it fel t = KEOA
apacitance of element = — ‘
K(1 A
Capacitance of element = C' = (1 + ax)e,
dx ‘
d
Yo 9 L
C'" skeA(l +ax)
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C

5
14. Two moles of an ideal gas with C_ = E are mixed with 3 moles another ideal gas with C_p =
\% \%

4
3

C

The value of C_p for the mixture is :
\"

(1) 1.42 (2) 1.50 (3) 1.45 (4) 1.47

C C a4
Wmﬁﬂ,mﬁﬁc—p=%%,$aﬁ%aﬁw§wmﬁﬂ,mtﬁﬁﬁc—p:§ 2 B 39

v A

C
ﬁmm%ﬁﬁ?ﬁsﬂﬁm%%ﬁc—pwmé—

v

(1) 1.42 (2) 1.50 (3) 1.45 (4) 1.47
Sol. 1
n, 7R +n, 7R
n,Cp +n,Cp 1, —1 v, =1
ymixture - n1Cv1 + n2Cv2 = an n an

1, -1 7v,-1
on rearranging we get

o+, _om o,
-1 y-1 y-1

ymix
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5 _3 2
Yo -1 1/3 2/3
5
, o C1-9+3=12
17 5
) = =1+= . =1,
= Ymixture 12 +12 7 Ymix 1.42

15. Asatellite of mass mis launched vertically upwards with an initial speed u from the surface of the

m
earth. After it reaches height R (R = radius of the earth), it ejects a rocket of mass ﬁ so that

subsequently the satellite moves in a circular orbit. The kinetic energy of the rocket is (G is the
gravitational constant; M is the mass of the earth)

3mf,, [5GM m e, L3GM)
(1) 7g 6R ) 20 200 R

m(, M) Sm(u2_119GMj
() 20 3R (4) 200R

TTAE M B T STUE B Ul &) Ide W SwfeR Q9 § SR &) 3R u I I yeifdd fhar Siar 8 | 519 I8 SuuE

R(R=qaaaﬁﬁw)aﬁéas‘wq§am%,aﬁug%am#m?ﬁwﬁa%aao‘ra‘c&‘fw(ejection)sﬂwﬁ

FAT & f$ IUUE THLAN TP I Fefl H e ol & | I&fud e Bl st So1i & (G Twarayv Rerid
g M vl &7 GHE )

3mf,, [5GM m e, L3GM)
(1) 7g 6R ) 20 200 R

m(, M) Sm(u2_119GMj
() 20 3R (4) 200R
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/1°T ! V> Transverse velocity of rocket
bV V> Radial velocity of rocket
19M/10
M, _9M [GMe
10 " 10V 2R
ﬂVR M /uz _GM,
10 R

GM, GM
Kinetic energy = ; ;\:I) (V2 +V?) = (81 R +100u? Rej

_ M ({oou _ 1196M. ) _ (o _ 119GM,
20 2R 200R

16. Speed of a transverse wave on a straight wire (mass 6.0 g. length 60 cm and area of cross-
section 1.0 mm?) is 90 ms-t. If the Young's modulus of wire is 16x10** Nm-2, the extension of
wire over its natural length is :

(1) 0.03 mm (2) 0.04 mm (3) 0.02 mm (4) 0.01 mm
6.0 I 59 & Ud 60 cm & IR TR PR T B T 90 ms™ & | I TR 1 I Bl o 16x 101 Nm23iR

AP AU HIC HT &A% 1.0 mm2 g1, A1 IR H g UER B 919 2|
(1) 0.03 mm (2) 0.04 mm (3) 0.02 mm (4) 0.01 mm
Sol. 1
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17.

Sol.

18.

2
nv” Al
A I
Al BV
AY

after substituting value of W, V,|,A and Y we get

Al = 0.03mm

The time period of revolution of electron in its ground state orbit in a hydrogen atom is
1.6 x 10-'¢s. The frequency of revolution of the electron in its first excited state (in s) is :

(1) 6.2 x 1015 (2) 7.8 x 10 (3) 5.6 x 1012 (4) 1.6 x10**

T BISSIOT WRATY § golag = s gAqH Soll &l Hel § 1.6 X 107165 § Uds URHHU IRT Bl B | Ugell Iwiford
AT H gl @ gRepHAY rmafcd (frerquency of revolution) Brft (st #) :

(1) 6.2 x 1015 (2) 7.8 x 10 (3) 5.6 x 1012 (4) 1.6 x10**

2

n P n n
Toc—oc—x—oc—
v z z Z

1

= —— ~ 7.8 x10%
27 12.8x10 1 X

A polarizer - analyser set is adjusted such that the intensity of light coming out of the analyser is
just 10% of the original intensity. Assuming that the polarizer - analyser set does not absorb
any light, the angle by which the analyser need to be rotated further to reduce the output
intensity to be zero, is :

(1) 71.6° (2) 45° (3) 18.4° (4) 90°

TP gadb—fazeyd g (polarizer - analyser set) &1 39 UbR ¥ FHRIRSTT fhar 1 8 b fazeivs | Faaay
31T dTel YTRT B el ol UHRT Bl 10% B | IS 39 74 H THT H1 @iyl 1 el 8, 1 favelvsd 31 fba

HME & DI I AN W IGY 18R 3 dlel BRI B dedl I 8 SRl ?
(1) 71.6° (2) 45° (3) 18.4° (4) 90°
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Sol. 3
I= I0 C0s20

Lo _ I, cos® 0
10

1 1
cosHO = ﬁ = 0.31 < ﬁ which is 0.707

So O > 45° and 90 — 0 < 45° so only one option is correct.
i.e; 18.4
angle rotated should be = 90° - 71.6° = 18.4°

19. Asshown in the figure, a bob of mass m is tied by a massless string whose other end portion is
wound on a fly wheel (disc) of radius r and mass m. When released from rest the bob starts
falling vertically. When it has covered a distance of h, the angular speed of the wheel will be :

L3 3 1 [2gh 1 [4gh
M "\2gn 2 "\[2gn (3) T3 @ T\3

S o o W Qe T B, m g & Med Bl Uh SIMMREd SR A dACHIAT 1 8 | SR Bl gEN 3R Th
IyEsh (disc) W SUCT B3N & | IU=H Bl A1 r 3R GgqH m B | 519 MeAd Bl fRmEwen § urel & g, dl
I Jeaier faen § RT & 81 59 ¥R R 8¢ o9 Mad h 91 T 3R o A1 Suas &1 1oy aIfd erfl —

3 3 1 [2gh 1 [4gh
r r —= =
M "\2gn 2 "\2gn (3) 23 @) Ty

Sol. 4
mgh = lmv2 + lIoo2
2 2

Vv = ®R (no slipping)
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2
mgh_lm o’R? + 1mR o’
2
3 2p 2
= —mo'R
mgh 2 ®
4gh 1 |4gh
o= = —
3R2 RV 3

20. Which of the following gives a reversible operation?

o) s o]
:ﬁ >: (4) :i )

¥ q B9 Ub Icpauiy Ifpar <ar g ?

~j>~ o]
3) :@—‘ 4)
Sol.

A logic gate is reversible if we can recover input data from the output. Eg. NOT gate.

21. A beam of electromagnetic radiation of intensity 6.4 x 10->W/cm? is comprised of wavelength,
A = 310nm . It falls normally on a metal (work function ¢ = 2eV ) of surface area of 1 cm?. If one

in 103 photons ejects an elctron, total number of electrons ejected in 1 sis 10%. (hc = 1240 eVnm,
leV = 1.6 x 10°t?]), then x is

fadr 6.4 x 10-5W/cm? aral Rgd—grag fAfeser & e favogs # aweed ), = 310nm 81 38 fxor g
T g1 (1 B ¢ = 2eV ) P g W oI¥aq 1 cm?2 3%l W TS @l 8 | e qdg W g7 arel 103 \er

H W BId UP BISH Tb SAdeid bl (ShIRIG Bl 81 3R 1s § fAspiiRyd &) \war 10% 8, 9 X & 99 8
(hc = 1240 eVnm, 1leV = 1.6 x 1071°])

99 percentile and ahove
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Sol. 11
NTA answer = 10 (wrong ans)
1240 _ _
Energy of proton E = ﬁ = 4eV > 2eV (so photoelectric effect will take place)
=4 x 1.6 x 10°= 6.4 x 10-*°Joule
6.4x10° x1
= =101
6.4x107%°
No of photoelectron emitted per second
14
_o
10°

22. Anparticle (m = 1 kg) slides down a frictionless track (AOC) starting from rest at a point A (height
2 m). After reaching C, the particle continues to move freely in air as a projectile. When it
reaching its highest point P (height 1 m), the kinetic energy of the particle (in J) is : (Figure
drawn is schematic and not to scale; take g = 10ms=)

R AHelght

""... o

v

fora # fa=my ) efoRfEd 9o AOC R 1kg S &1 U $Yl fdg A (SdTs 2 W) I faRmHERen 3 g6 sldx
I @ &R ferdr 2 | fdg C R ug=m & 918 I8 Ud U&w (projectile) &) dv8 gd1 § T Y&d1 8 | 919 I8 U
Seaad fag P (S8 1 Hiex) W ugawm, a1 g8 TIfast o1t (I #) &1 9149 8rm : (fRamn o |iefas 2, g

BT AF 10ms2 o)
AHeight

""... o

Sol. 101]
KE = PE, - PE, = mgh, - mgh,
=1x10x2-1x10x1=101]
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23. Aloop ABCDEFA of straight edges has six corner points A(O, 0, 0), B(5, 0, 0), C(5, 5, 0), D (0, 5, 0),
E(0, 5, 5) and F(0, O, 5). The magnetic field in this region is B = (3? + 4|2)T . The quantity of flux
through the loop ABCDEFA (in Wb) is
ABCDEFA ¢[@ & &1 Yoy el & iR =D B © a#rﬁ 39 UBR & A(0, 0, 0), B(5, 0, 0), C(5, 5, 0),
D (0, 5, 0), E(0, 5, 5) 3R F(0, 0, 5) | af¥ 54 &1 § graaiy & B = (3i + 4k)T 21, A1 @ ABCDEFA 9

BB ST dTel Forad &1 79 (Wb #) 8
Sol. 175 Wb

o = BAGI + 4Kk).(25i + 25K)

= (3x25)+ (4 x25) = 175 weber

24. A non-isotropic solid metal cube has coefficients of linear expansion as : 5 x 10-5/°C along the
x-axis and 5 x 10-5/°C along the y and the z-axis. If the coefficient of volume expansion of the
solid is C x 10-%/°C then the value C is

g1 & I §Y U ORI IR B S Y- YAR UM 39 YHR & : 5 x 105/°C, x-faen # q&r 5 x 107%/°C,
y dern z-faemel # | If HFT s YR e C x 107°5/°C 81, a1 C &1 A1 8 —
Sol. 60

V=2a,+a, =10x10°+5 x 10°5=60 x 10¢/°C

25. A Carnot engine operates between two reservoirs of temperatures 900 K and 300 K. The engine
performs 1200 J of work per cycle. The heat energy (in J) delivered by the engine to the low
temperature reservoir, in a cycle, is
Th Bl 7o bl 900 K Term 300 Kzﬁaﬁwm@m‘r%aﬁﬂmm%lmmﬁ(cycle)ﬁ 1200

GRATT BT BT HIAT & | S (71 T1Y aTel ST ¥USR # Ui g fha Sw1 (J #) Bredr 8 .

Sol. 6003]
T]:ﬂ_l 30_0_2
Q, "~ 900 3

3
Q, = 5W = 1800
Q= Q,-W = 600

L
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