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RED COLOUR ISANSWER IN JEE-MAIN
Dual Nature of Radiation & Matter
1. A particle moving with kinetic energy E has de Broglie wavelength A. If energy AE is added to its energy, the
wavelength become A/2. Value of AE, is:
TfSt Soft E @ U o1 Bl SI—aell axieed A € | Afd gt Sott # AE St iR Sirg @l SR df axwesd a1 w1
A/2 8 ST & | AE @1 |1 &
(HE (2)2E (3)4E

A.

Question ID : 4050361935
Option 1 ID : 4050366960
Option 2 ID : 4050366961
Option 3 ID : 4050366963
Option 4 ID : 4050366962
Sol.

KTG & Thermodynamics

t cycl cess corresponding to the thermodynamic cyclic given in the

ey T SHFIRIS @i ufhar & TAded asia ufhar gear 87 1 —

Question ID : 4050361925
Option 1 ID : 4050366923
Option 2 ID : 4050366920
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Option 3 ID : 4050366921
Option4 1D : 4050366922
Sol.

WPE
3. Considera force F = —xj + yj . The work done by this force in moving a particle from point A(1, 0) to B(0, 1)

along the line segment is :

(all quantities are in SIunits)
SIS TF I F = —xi + yj 1201 T 2| T &1 @T fag A(1, 0) ¥ fag B(0, 1 [ fomel T e R o
S # 39 9o gRT far Tar Srf R
(|t Rt SIH <1 i 5 1)

B(0,1)

V'

(0,0) A(l,O)X
(1%) 1 (2)3/2 4)2
A. ¥

Question ID : 4050361920
Option 1 ID : 4050366902
Option 2 ID : 4050366901
Option 31D : 4050366900
Option4 1D : 4050366903
Sol.

ic gases A and B at some temperature T. Molecules of the gas A are rigid, and have
. ecﬁfes ofthe gas B have an additional vibrational mode, and have a mass m/4. The ratio of the
~;1ts (C% and C?)of gas A and B, respectively is :

UR 1 M8 fgURATY® T A T2 B iR fAaR & | 199 A & @19 ¢ & 201 ST s m © | 199 B & o10] v
T 91 R & 3R ST s m/4 8 |11 A 3R B @1 faftre erell, soaen: Cyy derr C &1 3urd 8I:

(1%)5:7 (2)5:9 (3)3:5 4)7:9
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Question ID : 4050361926
Option 1 ID : 4050366925
Option 2 ID : 4050366927
Option 3 ID : 4050366924
Option4 1D : 4050366926

Sol.
Electrostatics
5. Consider a sphere of radius R which carries a uniform charge denisty p . If ~ iscarved out

A
of it, as shown, the ratio Es | of magnitude of electric field g, and Ey
B

to the remaining portion is :

% R B & el § G6M g9 p a1 a9 fadRa 2 | afe

Sol.

Dual Nature of Radiation & Matter
6. Radiation, with wavelength 6561 A falls on a metal surface to produce photoelectrons. The electrons are made
to enter a uniform magnetic field of 3 x 10 T. If the radius of the largest circular path followed by the electrons

is 10 mm, the work function of the metal is close to :
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A.

TR 6561 A @1 fafexor T g1g @) Fag W TS ? 3R 3 YBIRIG Sidagie Ul B ¥ | 39 geldgil 3l Uh
T gD &, forget 919 3 x 1074 T &, H 9% &R WR I99d §RT 911 T §ad s g 92F & a1 10 mm
21 g & BRI Herd &1 A4 e # 9 fhaa eean 87

(1)0.8 eV 2)1.6eV (3% 1.1eV 4) 1.8 eV

Question ID : 4050361936
Option 1 ID : 4050366964

Option 2 ID : 4050366966
Option 3 ID : 4050366965
Option 4 ID : 4050366967
Sol.

Fluid Mechanics

7. Water flows in a horizontal tube (see figure). The pressure 700 Nm™ between A and B
where the area of cross section are 40 cm?and 20 ¢ cti the rate of flow of water through the
tube.

(density of water = 1000 kgm=) .

e dfero 7ol T ae v & (R o ) g g % 700 Nm-2 &1 3R 2 | A dor B R e a8
STURY BIC BT &Ahe A 40 cm? TFer 20 ¢ SCEREEIESES

(urh &1 wrvca = 1000 kgm ) ,

AN B

[ETEEEEY e CIETTEY ik

(1)2420 cm?/s / 3s (3) 1810 cm’/s (4)3020 cm’/s

A.

Question ID ;

Option 1

Option

Option 3

Option 4

Sol.

Rotation

. GR)l

()b

Three solid spheres each of mass m and diameter d are stuck together such that the lines connecting the centres
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form an equilateral triangle of side of length d. The ratio I /I, of moment of inertia I of the system about an axis

passing the centroid and about centre of any of the spheres I, and perpendicular to the plane of the triangle is :

T M AT AT d & T S el DI $9 THR AU 11 2 {6 396 i bl Sirs arell v d o= @l sil &1 UH
qHETE ST a1 8 | 59 ST & Dsdb 1R fhedl Ueh 7Tel & s A BIebR ST dTel A1 (Yol & FHTA & orraad 31efl & ATuel
59 f77epra o e et shwren: [ den I, & 1 e [ /1, e e

(1) 2 ) = (3%) 2 4) 2
13 13 23 15

A.
Question ID : 4050361922
Option 1 ID : 4050366911
Option 2 ID : 4050366910
Option 3 ID : 4050366908
Option4 1D : 4050366909
Sol.

Units & Dimensions

9. universal gravitational constant and h is the

(4) volume

@1 1A, G AIaTd! Tty oT ReRied d h wid &1 ReRri® g | f

(3) >at (4) e

Option4 1D : 4050366896
Sol.

Geometrical Optics
10. The aperture diameter of a telescope is Sm. The separation between the moon and the earth is 4 x 103 km.
With light of wavelength of 5500 A, the minimum separation between objects on the surface of moon, so that

they are just resolved, is close to :
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Th ST b §RE Bl AR Sm B | g2t 3R Tt & fa 1 g2 4 x 10° km ? | afS yaprer 1 dxweedd 5500 A forar s
AN 2T UR &1 g3 D1 41 bl =gATH G101 e febare11 81T T S fawa= v St b -
(1)600 m (2)200m (3%*) 60 m (4)20m

A.

Question ID : 4050361934
Option 1 ID : 4050366959
Option 2 ID : 4050366958
Option 3 ID : 4050366957
Option 4 ID : 4050366956
Sol.

Magnetic Field & Force
11. A charged particle of mass 'm' and charge 'q' moving under electric field Ei anda

uniform magnetic field Bk follows a trajectory from point. e. The velocities at P and Q

are respectively, vi and —2 0} . Then which of the fo B, C, D) are the correct ? (Trajectory

shown is schematic and not to scale)

Y

3( mv’
y the electric field at P is 2|l a

S 'm' 3R 31T 'q! BT T BT Yo FHI A &5 Bi 71 UhaH gradii & Bk wera gan favg P & R ey
o1 OR et g Q e T 2 | o1 ot fawgait P ol Q WRAM&H: vi @ —2v) & 1 F R R misemi (A, B, C,
D) # A ®IF — BIF A B Fel & 2(fa@m T v Wi 2)
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Y
9
P E
®
N
a
! X
O‘—Za_’IQ

3 3
(2%) fag P U= faga &1 TR o1 0R {3 Sff X8 1 1 &% Z(m: J &

(3) a1 faera qen graas g &t gIRT &0 R g Q WR b S8 S o SR g 2

(4) g PR Q RIS BT HITS A H 2 Mav IR L |
Question ID : 4050361931
Option 1 ID : 4050366945
Option 2 ID : 4050366947
Option 3 ID : 4050366946
Option 4 1D : 4050366944
Sol.

V'

Current Electricity
points B and D. The current in this wire is:

AR ERTSIST TS | $9 TR W gg-1dTell fIed &R &l A1 TRIRIR H 81T

12. In the given circuit di

(2)0.4A (3*)2A (4) zero
A.
Question ID : 4050361938
Option 1 ID : 4050366974
Option 2 ID : 4050366975
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Option 3 ID : 4050366973
Option 4 1D : 4050366972
Sol.

Errors & Significant Digits
13. If the screw on a screw-gauge is given six rotations, it moves by 3 mm on the main scale. If there are 50
divisions on the circular scale the least count of the screw gauge is :
T BRiTST A A U 1 B: IR AR SR A1 98 J3 M IR 3 mm &1 g1 G d_all & | afd
T TTHIS far1 B ?
(1)0.001 mm (2%#)0.001 cm (3)0.02 mm (4

TR 50 | Bl o1 Wit

A.
Question ID : 4050361937

Option 1 ID : 4050366971
Option 2 ID : 4050366970 N\
Option 3 ID : 4050366969
Option 4 ID : 4050366968

Sol.

Sound Waves

T

T
requ v and same intensity I , have phase angles 0,— and ——

14. Three harmonic waves havin 1 1

respectively. When t e intensity of the resultant wave is close to :

T

A e¥rcdd axil @ watreior w0, 4

e —%%\'Iﬁsﬂﬂﬁﬁiﬁeﬁmﬁﬁ

)1, (4%)5.81,

Option 3 ID : 4050366928
Option 4 ID : 4050366931
Sol.
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COM, Momentum & Collision

A ~n

15. Two particles of equal mass m have respective initial velocities ,; and ¥ ( ) j . They collide completely

inelastically. The energy lost in the process is :

i

I ST m @ &1 T BT SRR 3 1 e u[%} 2 1 A BT I YRR ©U W SHI © | 39 Ufehan H B arell ot

Prerfare:
(1) \/grnuz (2%) lmu2 (3) lmu2
3 8 3

A.

Question ID : 4050361921
Option 11D : 4050366906
Option 2 ID : 4050366904
Option 3 ID : 4050366907
Option 4 ID : 4050366905
Sol.

Magnetic Field & Force
16.  Along, straight wire of radius

qrel DI &3 & A BT ST BT

*)2/3 (3)2 4) 12

Option 21D :
Option 3 ID : 4050366941
Option 4 1D : 4050366940
Sol.

Electromagnetic Waves

17. The electric fields of two plane electromagnetic plane waves in vacuum are given by
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Ei = on cos(wt—kx) and E, = Eoﬁ cos(mt—ky)

Att=0, a particle of charge q is at origin with a velocity v = 0,803' (cis the speed of light in vaccum). The
instantaneous force experienced by the particle is :

fFrafa 4 <1 A fagga — geaer a9l & faga—

&9 E; = E,j cos(ot—kx) @1 E, =E k cos(wt—ky) 1

FHIt=0TRqATABITE B v = ().8¢] (C Fala 3 seprer &5 T 3) 971 HeAfareg IR =1t <81 2 | 60T IR v e Aretfores

JAE:
(D EOQ(—0.8§+3+13) ) qu(0.8§—}+0.412)
3) qu(0.4i ~3j+ 0-812) (4%) qu(0.8§+}+ 0.2k

A.

Question ID : 4050361932
Option 11D : 4050366948
Option 2 ID : 4050366951
Option 3 ID : 4050366950
Option 4 ID : 4050366949

Sol.
Electrostatics
18. An electric dipole of moment 107%° Cmis at the origin (0, 0, 0). The electric field due to
this dipole at ¥ =+ +
(notethat T.p=0)is
j+2k)x107 C.m &, 75 (0, 0, 0) Y@ g | SHDERI T = +i + 3]+ 5k
1 9 9 fopras TR el (B B Tp=0)
( ) (—i+3j-2k) (3) (+1-3j-2k) () (-1-3j+2k)
A :
Question
Option 11

Option 2 ID : 4050366938
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Option 3 ID : 4050366939
Option4 1D : 4050366936

Sol.
Gravitation
m
19.  Abody A of mass m is moving in a circular orbit of radius R about a planet. Another body B of mass )
v

collides with A with a velocity which is half (Ej the instantaneous velocity v of A. ollision is completely

inelastic. Then,the combined body :

(1) continues to move in a circular orbit ‘

(2) Falls vertically downwards towards the planet

(3*) starts moving in an elliptical orbit around the planet

(4) Escapes from the Planet's Gravitational field A

' m
A M P YD I A T U8 & @RI AR R FBrogr a1 1K} ?aﬁwqﬂﬁmBaﬁAé
0

(Ej FTATHAA S | I § a%g A DT AEHVBEE | T8 THDY AR & | T9 AYa I -

(1) T8 & THCTHT &7 | el = ST |

(2) gt et H Tereh T2 | /

(3%*) W1 &1 3R FHeaterR fem 4

(4) v deiqa e
A. '

Question ID : 4050361923
o

Geometrical Optics

20.

A vessel of depth 2h is halffilled with a liquid of refractive index 2./2 and the upper half with another liquid of
refractive index /7 . The liquids are immiscible. The apparent depht of the inner surface of the bottom of

vessel will be :
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TeRTg 2h & Ueb i 4 < oty ga e siacie (/o 3R 9./ B3Nl — e Sarg h db gy den (/) suacHiS
PIEATAD SR HRTH B | 019 D 1erel fe o1 AR & g Bl SR a8 BI:

h h h 3

W35 @ 37270 Oy @) 702
A.
Question ID : 4050361933
Option 11D : 4050366955
Option 2 ID : 4050366954
Option 3 ID : 4050366952
Option 4 ID : 4050366953

Sol.
Semiconductors
21. Both the didoes used in the circuit shown are assumed tobe gible resistancwe when these

are forward biased. Built in potential in each diod .Fo ut voltages shown in the figure, the
voltage (in Volts) at pointAis .

o) R Ry 9 9 f5 TR <11 STl Bl
1 sicrefRScr R (Built in potential), |

@ecH)Em |

AT qef RIS) I H 61 URRIE 0 A | T SRS

91 (input) dreean & for fag A R dreedl &1 AM

Elastici

22. A body of mass m = 10 kg is attached to one end of wire of length 0.3 m. The maximum angular speed (in rad
s™') with which it can be rotated about its other end in space station is (Breaking stress of wire =4.8 x 107
Nm and area of cross-section of the wire= 102 cm?)is
g 10 kg B U avg 0.3 m &% Ush AR & U BR U 1 88 © | STRE H TR B 59 GIR RN & AR] AR a1l arfdraped
BRI (rad s~ ) A AR ST A 57 (AR =4.8 X 107 Nm 2 1 UR T SI1 2 3iR §HD! 31U BICT Bl SABel =
102cm?®) |

A. 4
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Question ID : 4050361941
Sol.

Kinematics
23. The distance x covered by a particle in one dimensional motion varies with time t as x> =at? + 2bt + ¢. If the
acceleration of'the particle depends on x as x™, where n is an integer, the value ofn is
T faem # =erd §Y UH S0 gIRT t 60 3 a9 @l T g0 X 3 x2 = at? + 2bt + ¢ & AR A 9 2 | I 07 & TROT Y X
WRIERAX (N TG YIIH &) gRIGIGRN ST A n S A-s |
A. 3
Question ID : 4050361939
Sol.

Rotation
24, One end of a straight uniform 1 m long bar is pivoted on Q ased from rest when it makes

an angle 30° from the horizontal (see figure). Its an its the table is given as \/n s, where

nis an integer. The value ofn is

U THTHA | m &+ B8 BT U RIRT U ot
ST & (o o) 1 af AT A STl 9 B -!
50)

A. 15
Question ID : 4050361940

&fars fa=m 31 30° o1 941 gU ReR faen A Biel
1R N U YUTieh &) Bl nPTAM & |

is estimated to be
T fcrele a<il H ol Al (e BIST SIRIBIAR) H g8 arel! faefd &R 579 drarad 0.025 ms # 0.25 A ¥ Ush A9 w0 4
HCHR Y 81 oIl 8, 1 599 100 V &1 faeim dieea a1 el § | =lie &1 w@iRad (self-inductance) &1 4 mH # fan 8

A. 10
Question ID : 4050361942
Sol.
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