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RED COLOUR IS ANSWER IN JEE-MAIN
Fluid Mechanics
1. Two liquids of densities p, and p,(p, = 2p,) are filled up behind a square wall of side 10m as shown in figure.
Each liquid has a height of Sm. The ratio of the force due to these liquids exerted on upper part MN to that at

the lower part NO is (Assume that the liquids are not mixing) :
=1 Tl p, T p,(p, = 2p,) P &1 =d 10m TS B! T dTbR SR b G WY
@1 $aTE Sm B | 79 39 Sd1 §RT AR & KU1 91 MN Tt fH=ret 911 NO

(CEECIREREES
BT (T8

s o 2 P TR AR ) ¢
//
(1)2/3 ) 172 @) 1/3
A, 3 /

Question ID : 4050361699
Option 1 ID : 4050366151 Opﬁon 21

Sol. /

6152 Option 3 ID : 4050366154 Option 4 ID : 4050366153
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A. 2

Question ID : 4050361709
Option 1 ID : 4050366192
Option 2 ID : 4050366193
Option 31D : 4050366191
Option4 1D : 4050366194
Sol.

Magnetic Field & Force
3. Avery long wire ABDMNDC is shown in figure carrying current I. AB an
right angle. At D wire forms a circular turn DMND ofradius R. AB, B
N and D. Magnetic field at the centre of circle is :
T o1 TR ABDMNDC =3 3 fegran 721 & 3iR 539 fagq
3R U AN FADION I 8 | D IR AR oAt g3 R FBroam i €

9 god WR A N 1 D 0= W09 v 9970 8 | 39 D &85 BT A & —

Option 1 ID : 4050366175
Option 2 ID : 4050366176
Option 3 ID : 4050366178
Option4 1D : 4050366177
Sol.

Errors & Significant Digits

long and at

ial to circular turn at

AB @2 BC 9T 919 8
T TATR B AB 3R BC 917
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4. A simple pendulum is being used to determine the value of gravitational acceleration g at a certain place. The
length of the pendulum is 25.0 cm and a stop watch with 1s resolution measures the time taken for 40 oscillations

tobe 50 s. The accuracyingis:

U AR ATt b1 TART fhel) I IR [HedTdhyU] & HIROT @RV g BT A4 S1d B & o fovan vt 2 | af
JATeTd Bl =13 25.0 cm 81 3R 59 40 I & fo1g U 1s fAaIs (resolution) dTel! Seiuard | =191 1T GHY

505 81 4 ¢ B 7 ) TR S —
(1)3.40% (2) 4.40% (3) 5.40% (4)2.40%
A2

Question ID : 4050361694
Option 1 ID : 4050366131
Option 2 ID : 4050366133

Option 3 ID : 4050366134 ,
Option 4 1D : 4050366132

Sol. &
Capacitance

side'a' m: very small angle a between them, as shown

5. A capacitor is made of two square plates €

in figure. The capacitance will be closet

T AYTRA & THR Wi (d+|zb|/< Teh g BICT BV o B ¥ b ot 3 fa=ama
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S/ 4d GO 2d
A 4

Question ID : 4050361704
Option 1 ID : 4050366173
Option 2 1D : 4050366171
Option 3 1D : 4050366174
Option4 1D : 4050366172
Sol.

Waves on String
6. A transverse wave travels on a taut steel wire with a velocity of v 6x10*N. When the
tension is changed to T, the velocity changed to v/2. The val
19 U o Y &Il & R § 719 2.06% 104 N 81 a1 39 ).
AM daadR T R (&1 S a1 a3 &l i) daaTds v/
(1) 2.50x10* N (2) 30.5x10* N
A. 3 p
Question ID : 4050361702 :
Option 1 ID : 4050366163
Option 2 ID : 4050366165
Option 3 ID : 4050366164
Option 41D : 4050366166
Sol.

TR DI A v B | IfS a1 a1
A foas Mapeaq g ?
(4) 10.2x10* N

/,

n 1132;‘@ A attery of emf € is connected to an inductor L and resistance R in series. The switch

ed at 5{8‘&1&: total charge that flows from the battery, betweent=0and t=t_(t_is the time constant
i éﬁﬁ) is:

—qT8d 9o & B U de<) B HAdg Aofl § TISdHs o g3 IS L e ufoRig R & el 1 ® | 3

e b1 qHI t =0 R I PR A TR ATt =0 Tt = t_(t, IR B T ReRi 8) P el §8 § 98 Tl

ST T A & —
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(-l o 0
R e R eR
A. 3
Question ID : 4050361707
Option 1 ID : 4050366186
Option 2 ID : 4050366185
Option 3 ID : 4050366183
Option 4 ID : 4050366184

Sol. N\ :

KTG & Thermodynamics
1 -
8. A carnot engine having an efﬁcienc;;eif ing used a igerator. If the work done on the refrigerator

is 10J, the amount of heat absybed from wer temperature is :
wmﬁmaﬁa&m};fﬁcie IfBSRER B BT H AN H 11 ST JBT © | IS IfBoRer )
ﬁo—maﬁwaﬂ}il(g A 3TN I ST aTell ST BT A & —

(1)99J 4 (3)90J 41

A. 3
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Electromagnetic Waves

9. A plane electromagnetic wave of frequency 25 GHz is propagating in vacuum along the z-direction. At a
perticular point in space and time, the magnetic field is given by B = 5x107*jT . The corresponding electric
field g is (speed of light c =3%10%ms™")
25 GHz 3gfcd &) goh Fdd fagfa—graia o< fafd # z-fen 7 =a 381 2 | 9 {5 v 999 R Ua e )
TR BT DI & B = 5x 107 JT 81 Al I81 R I T fdggcd & § 8N (Fbrel 1 et ¢ = 3x10° ms™)
(1) 1.66x107"° § V/m (2) -1.66x10™1V/m

(3) -151V/m (4) 151V /m
A. 4
Question ID : 4050361708
Option 11D : 4050366189
Option 2 ID : 4050366190
Option 3 ID : 4050366188
Option 4 ID : 4050366187
Sol.

Electrostatics S
10. uniform electric field. If there is no other force on

istance x travelled by it is correctly given by (graphs are

, D1 THTH faegd e 3 Rer s/awen | urel ol § | I 39 W
ERI =Tl T X x H T 191 | ¥ {6 I gR1 U iid fadan

2)

(4)

A. 3

Question ID : 4050361706
Option 11D : 4050366180
Option 2 ID : 4050366179
Option 3 ID : 4050366181
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Option4 1D : 4050366182
Sol.

Electrostatics
11. Consider two charged metallic spheres S and S, of radii R, and R,, respectively. The electric fields E, (on S )
and E, (on S)) on their surfaces are such that E /E, = R /R,. Then the ratio V, (on S,)/V, (on S)) of the
electrostatic potentials on each sphere is :
eIl A S A TN S, 7o S, fS1a0 Aot e R 91 R, & i & | 3
W) TE, (S,T) W& fb E/E, =R /R, g7 W ReR dgd dieed V, (S, W) @
V, 81 —

wfaga e E, (S,
(S, ™) 1 3gura V /

(1) R /R, )RR,

A. 1

Question ID : 4050361703
Option 1 ID : 4050366168
Option 2 ID : 4050366167
Option 3 ID : 4050366169
Option4 1D : 4050366170
Sol.

L

Kinematics

12. A particle moveé suc vector f(t) = cos(mt) i+ sin(cot)j where m is a constant and t is time.
Then which df the followi ent is true for the velocity v (t) acceleration 3 (t) of the particle :

7(t) = cos(et) i+ sin(wt)] A gRT & TN ¥ | T TR o Th ReRiH |

TR 3 () & forg A1 5 & 19 1 Hoe I § —

(4) v is perpendicular to 7 and 3 is directed away from the origin
(1) vy 3R 3 SAI & & oI=aq ¢ |

(2) v T=Aq R § B AA 3 B R I fag iR T |

(3) v T 3 SHIE § & FAMIR B |
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4) vy T9aqB f d A 3 DI RMAA T AT AN G © |
A. 2

Question ID : 4050361695
Option 1 ID : 4050366136
Option 2 ID : 4050366137
Option 3 1D : 4050366135
Option4 1D : 4050366138

Sol.

KTG & Thermodynamics

13. Consider a mixture of n moles of helium gas and 2n moles of oxyge olecul en to be rigid) as an
ideal gas. Its Cp/CV value will be :

BIfTIH 1 & n A 1R iTeRATST I/ (39 T[T Pl & HI) I 14 1 5 AT

@ forg C /C,, o1 A1 BT —
(1)19/13 (2) 40/24 3) (4)67/45
A. 1

Question ID : 4050361701 &
Option 11D : 4050366161

Option 2 ID : 4050366162 y
Option 3 ID : 4050366160
Option 4 ID : 4050366159 //

Sol. e

Rotation
14. A s 500 g rolls without slipping on a plane horizontal surface with its centre moving at a

tic energy is :

e f3AT fthael 8T U &Ifist AHde |ag IR gadhdl g3l 9d 81 © (rolls without
g 9D SN Beg B! T 5.00 cm/s™! & | 7Tl DI TS Sl & —
3] (2) 8.75x10* ]
(3)6.25%10% ] (4) 1.13x10° ]
A. 2
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Question ID : 4050361698
Option 11D : 4050366150
Option 2 ID : 4050366149
Option 3 ID : 4050366147
Option 4 ID : 4050366148
Sol.

COM, Momentum & Collision
15. A particle of mass m is dropped from a height h above the ground. At the same ti

nother particle of the

same mass is thrown vertically upwards from the ground with a speed tde head-on

h
completely inelastically, the time taken for the combined mass to re i sof \/: is:

m STHH & Uh BT Pl ERTTS I h S TS I BT Sl s |
R {2 H SR &1 3R /2gh T ¥ Herfte 1 Siw 2 |

I ST Tl 99 BT —

@ \f

@mﬁ@rmg@@maﬁ\faﬁm

3
M \/; @3
A.
-

Question ID : 4050361696
ircuit, value of Y is :

Option 1 ID : 4050366 1}1
Option 2 ID : 4050366139
Option3 1D : 405‘é66142
Option 4 ID ;¢

I IRIITY d1a9 8 —

(head-on) QUi SRR WG
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Y
(1) Will not execute (2) toggles between 0 and 1
31 40
(1) uRuer wraffad 721 8r/m (2) 0 d2rm 1 & drar ¥ gedi—agdr
31 40
A. 4

Question ID : 4050361712
Option 11D : 4050366206
Option 2 ID : 4050366205
Option 3 ID : 4050366204
Option 4 ID : 4050366203
Sol.

Dual Nature of Radiation & /Matte
17. An electron (mass m) with initi

wavelength of electron, its de-

Udh SIdeid (qw/HM

S—def T B

A. 3

Question ID : 4050361711
Option 1 ID : 4050366201
Option 2 ID : 4050366199
Option 3 ID : 4050366200

attimetis given by :

,j isinan electric field E = —E k . I, is initial de-Broglie
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Option 4 1D : 4050366202
Sol.
Wave Optics

18. In a double-slit experiment, at a certain point on the screen the path difference between the two interfering

1
waves is s th of a wavelength. The ratio of the intensity of light at that point to that at the centre of a bright fringe

1S:

R GHTe B eIl BT U THdIel (ol & a1 § ThTel o diaal 9 Srard
(1)0.568 (2)0.672 (3)0.760
A. 4

Question ID : 4050361710
Option 1 ID : 4050366198 &
Option 2 ID : 4050366197
Option 3 ID : 4050366196
/ : A
/

Option4 1D : 4050366195
Sol.

COM, Momentum & COIIisi/
19. As shown in figure when a sph

ity (c d at O) ofradius 1 is cut out of a uniform sphere of radius R

(centred at C), the ce g (shaded) part of sphere is at G, i.e. on the surface of the cavity.

/

R can be determined b

U U1 Tiel 3 (el &1 s C IR 7) 1 a1 &1 gab fed (Cavity) 9915
T3 g R (Brfed) & ge™ &= G g (S f& e S aae mR) B |
AT AHIHROT §RT AT T ST Favell & 2

:—;@@)
~—~

(DR-R+1)2-R)=1 (2)(R?+R+1)(2-R)=1
3)(R-R-1)(2-R)=1 4)(R>+R-1)2-R)=1
A2

Question ID : 4050361697
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Option 1 ID : 4050366144
Option 2 ID : 4050366145
Option 3 ID : 4050366146
Option 4 ID : 4050366143
Sol.

Current Electricity

20. A galvanometer having a coil resistance 100 €2 gives a full scale deflection when agurrent of 1 mA is passed

through it. What is the value of the resistance which can convert this galvanometer 1 voltmeter giving full

scale deflection for a potential difference of 10 V ?

T el 1 Hell ol afekie 100 Q 8 9o 399 9 1 mA fIg]d gaw 4 faafia g1 Sran 2 |

IS 3 U T deeATd) H gEer 1 81 511 10 V faaraR o R 4=1 ST drel gfeRTe

13T A1 BT ?

(1) 8.9kQ (2) 7.9 kQ
A. 4
Question ID : 4050361713
Option 1 ID : 4050366207
Option 2 ID : 4050366209
Option 3 ID : 4050366210
Option 4 ID : 4050366208
Sol.

(3) 10 kQ

Atomic Stru?ure
21. The first mem

Calorimetry
22. Three containers C,, C, and C, have water at different temperatures. The table below shows the final temperature
T when different amounts of water (given in liters) different amounts of water (given in liters) are taken from

each container and mixed (assume no loss of heat during the process)
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C,, C, @ C, &9 U (containers) & o =1 — =1 o=l U= Ur+il <= 311 © | STd S+ Tl 3 ST —37elT
AT H I IR feran ST & a1 59 3107 &1 ifvas araare T 81 SIrell 8 uT3i1 3 forll T3 91+l &Y |73 (eflex
) 3R AT T &1 A =1l dTforesT H {31 8311 2 | (I8 A1 b M3 BT &1 ufehan H o1 &1 &1 781 8311 ©)

clc o] T
1|20 - |60°C
~ |1 | 2¢ | 30°C
20| - | 1| 60°C
w1 l1e| o

The value of 6 (in °C to the nearest integer)
0 & A (°C ¥) & Mdhead Yolia ©
A. 50

Question ID : 4050361716
Sol.
Kinematics

23.  Aballisdropped from the top of a 10/0 m hi t. In the last S before hitting the ground, it

/
covers a distance of 19 m. Acceleration

%
/
THh T8 R 100 m S U ¥
B TT PRA T | 3744’5’ W
y s
A 82888
QuestionID : 405%61714
Sol. #

h tower on

s?) near the surface on that planet is

1 . .
J Bﬁ@wldli‘luudcﬂq'\’cmmﬁqsmiﬁEsfrtl's'ﬂﬁwm

TR BT A1 (ms > H) § |

ctv‘oﬁy
24, ries Ggﬁ}vﬁatlon of two batteries, both of the same emf 10V, but different internal resistance of 20 Q
1S connected to the parallel combination of two resistors 30Q2 and RQ. The voltage difference across
internal resistance 20 € is zero, the value of R (in Q) is
HHdg AN H SIS g3 a1 deRal Bl ured w¥e (parallel connection) ¥ IS &1 UfoRIE® ARI A SIS A1 2 | &1
SR BT [4g[d a8s 9 10V & IR STa! AR UfRIgHar 20 Q @15 Q & | TR & UfiRig 30Q AN RQ B |
A 9 ¥ IR 20 Q AR TR arell et & el &1 favdrr g & a1 R (Q #) &1 A 2|
A. 30
Question ID : 4050361717
Sol.
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Gravitation
25. An asteroid is moving directly towards the centre of the earth. When at a distance of 10 R (R is the radius of

the earth) from the earths centre, it has a speed of 12 km/s. Neglecting the effect of earths atmosphere, what
will be the speed of the asteroid when it hits the surface of the earth (escape velocity from the earth is 11.2 km/

s) ? Give your answer to the nearest integer in kilometer/s

Q‘Cﬁcﬂﬂ'ﬂ%’(astermd)q?ﬂﬁiﬁaﬁ'ﬁIOR(RQ@H%%I_GT%)@W%GWQ%?IE%WH%W 12 km/s 7fd 9 a1
RE1 ¢ | A< gedl 3 gard 1 &1 A 11.2 km/s™! 8 @1 gl & aTaeaRv & 99rd ®I AT A T LEUT DI
ged] 1 Aels A ShRId T A fbar1 gt 2
30T IR kms™! # fFreedd qurtes 3§ &

A. 16

Question ID : 4050361715
Sol.
VN
// : .
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