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JEE MAIN PAPER ONLINE
RED COLOUR IS ANSWER IN JEE-MAIN
1. A mixture of 2 moles of helium gas (atomic mass =4 u), and 1 mole of argon gas (atomic mass =40 u) is

V.. (helium)

kept at 300 K in a container The ratio of their rms speeds V.__(argon)

,1s close to:

Ueh TS H 2 AT BIa¥ (IRHATY] G911 = 4 u), TAT 1 A1 14 (URATY] S| = 40 u) T41 &1 #3701 300K 1R

_ _ V., (helium)
R AT & | IRATGRA & o3 A et 97 B ST, (argon) * ' fdre AT 81T -
(1)224 (2)3.16 (3)0.45 (4)0.32

A. 2

Question ID : 41652910056
Option 1 ID : 41652939684
Option 2 ID : 41652939685
Option 31D : 41652939683
Option4 1D : 41652939682

3KT )
sol. Vims =4~ m = atomic mass
m

mhelium - 4 “’

1

v oC — —

rms \/E margon = 40“.

Vims (hehum) _ margon _ 40“’ _ \/E =316
Vo (@1g0n) My jium 4 '
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2. Arod, of length L at room temperature and uniform area of cross section A, is made of a metal having
coeficient of linear expansion o/°C. It is observed that an external compressive force F, is applied on each of
its ends, prevents any change in the length of the rod, when its temperature rises by AT K. Young's modulus, Y,
for this metal is:
X TR oTieh o/°C dTell 91 | a1 oIFTs L, 21 U FHI STYR HIC & &9hel A Bl Uh B DI He ATTH
R IT T § | 59 U 91 G 9 F B1 396 U RRI 0 o €, @1 ATK @1 argde 9fg 89 0R, 88 6
TS | PBIS URac el Urdl STl @ | $9 €1g Bl I IR o Y B -

2F F F F

(1) AgAT (2) AgAT 3) 2Aa AT @) Aa(aT273)

A. 2

Question ID : 41652910053

Option 1 ID : 41652939673

Option 2 ID : 41652939671

Option 31D : 41652939672

Option4 1D : 41652939670

—_—
F—
sol. —

i

< L rd
L, =L.(1+0aAT)
AL =LaAT

Y_stress_ F/A F
strain  AL/L AoAT
3. Two coherent sources produce waves of different intensities which interfere. After interference, the ratio of

the maximum intensity to the minimum intensity is 16. The intensity of the waves are in the ratio:
T BTG A A1 W S (A= eraiall &1 a1 1 AAMTHR0T 81 & | AATHR0T & d1 AfBad a1 R
SlESIEICE S CINE GRS N PRSI B RINR R
(1)5:3 2)4:1 (3)25:9 4)16:9
A. 3
Question ID : 41652910070
Option 1 ID : 41652939741
Option 2 ID : 41652939738
Option 3 ID : 41652939740
Option4 1D : 41652939739

W)

sol. =16, —— —7 16

o ()

JLHL (VI VL )+ (V1 VL) 44
B ) ()

P
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4. A convex lens is put 10 cm from a light source and it makes a sharp image on a screen kept 10 cm from the
lens. Now a glass block (refractive index 1.5) of 1.5 cm thickness is placed in contact with the light source.
To get the sharp image again, the screen is shifted by a distance d. Then d is:

(1) 0.55 cm away from the lens (2) 0.55 cm towards the lens
(3) 1.1 cm away form the lens 40

U Sel o DI T YHIRI AId A 10 cm T2 R WA A IAHT W UfAfdq o H 10 cm TR 0= I BhIH R Gl

| 579 Qb Bid (e 1.5) & 1.5 cm HIC [ Pl UbIRI A & [deidel FEThR I3 & dl, §: T ufif= &l
e & ford T @1 d 0 9 Ragaer1 et 2 | A1 d &1 A 81

(1) 0.55 cm of¥ & TR% (2)0.55cm A AT
(3) 1.1 cm A 4)0
A. 1

Question ID : 41652910069
Option 11D : 41652939736
Option 21D : 41652939735
Option 3 1D : 41652939737
Option 41D : 41652939734

A

L-Screen

! 1 1.1
sol. <—u=10~>\L v H_f
10—
1 11
10 -10 f
f=5cm

if glass block of 1.5 cm thickness is placed

shift of object = %(l—%} = % =05
u'=10-0.5=9.5

1 11

v 95 5

1 1 10 9

v 5 95 95

V=99—5=10.55

Screen is shifted by =10.55-10=.55

5. Three blocks A, B and C are lying on a smooth horizontal surface, as shown in the figure. A and B have equal
masses, m while C has mass M. Block A is given an inital speed v towards B due to which it collides with B
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A.

5
perfectly inelastically. The combined mass collides with C, also perfectly inelastically — th of the initial kinetic

6

energy is lost in whole process. What is value of M/m?
FRETIRIR e e &fasT wdel IR A Ied A, BAn C I | ATd B &1 SMM aR16R T m 8, STafd C &l
S M B | ¢ A DI Tah ARMHD TR p, B B1 3R & 1 RS9 I8 B A T JuicaT STUIReS ST Bl @ |

I8 Hgad aq T Jedb C F Wl T Uil SRR TahY Bl © | §71 CIhRl H RIS TSt SHofl Bl — 9

&1y 81 11 8 | M/m &7 |14 8197 -

(1)2 )3
4

Question ID : 41652910049
Option 1 ID : 41652939656
Option 2 ID : 41652939654
Option 31D : 41652939657
Option 4 ID : 41652939655

sol.

B [

Istcollision : mv=2mv'

v
Perfectly inelastic collision V' = B

2nd collision : Perfectly inelastic
2mv'=2m+M) V"
2mv'=(2m+M)Vv"

6

A B C
[m] [m] [m]
()5 (4) 4

5
In whole process — th of'initial kinetic energy is lost so remaining K.E.

@:(2m+M)V"

2

,  my

(2m+M)
6

KE. = L3 lmvz—mVz
=2 62 12

mv: 1
S =—(2m+M)v"
0~ 2( )

2

mv :%(2m+M){ mv }

12 2m+M

M/m=4
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A.

A heavy ball of mass M is suspended from the ceiling of a car by a light string of mass m (m <<M). When the
car is at rest, the speed of transverse waves in the string is 60ms . When the car has accelearation a, the wave-
speed increases to 60.5 ms ~'. The value of a, in terms of gravitational acceleration g, is closet to:

(use approximation)

TIAM M @1 U&h IR 91 B U HR & Bd 9 Uh S m ) §ed! SR (m < < M) H dSHRI T § | 5 SR
RerTaven # g A1 SN 3 3TURel -1 B 17 60ms ™! & | 514 BR &I @RVl a 8, T A 60.5 ms ' 8IS 8 | a ),
TR @RI g & /U ¥, AfThe A 8T -

5 @15 OF OF

4

Question ID : 41652910058
Option 1 ID : 41652939692
Option 2 ID : 41652939690
Option 31D : 41652939693
Option 4 ID : 41652939691

sol.

A.

T
Speed of transverse wave Y = E

Vocﬁ
Vi__ Mg
vV, M a’+g’

60 \’ g
(60.5) - m (Solve by using binomial approximation)

&
5

Ifthe angular momentum of a planet of mass m, moving around the Sun in a circular orbit is L, about the center
of'the Sun, its areal velocity is:

Al A & URE: I DHel 3 A Y A m & U U B, A B s & A1ue, DI FT L g dl, S &3
RIRESEIE

L 2L 4L L
Ok @~ Ok -

1

Question ID : 41652910052
Option 11D : 41652939668
Option 21D : 41652939667
Option 3 1D : 41652939669
Option 41D : 41652939666

sol.

Area mvr

Area velocity of circular orbit = = -
rea velocity of circular orbi Time 2nr/v 2m

Angular momentum L =mvr
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Areavelocity = m

8. A copper wire is stretched to make it 0.5% longer. The percentage change in its electrical resistance if its
volume remains unchanged is:

Th Tifd & TR Bl Wiaehx 0.5% A o1 DR g1 Sl & | IS $qDb1 I o1 daerdl & dl, 39 fagd—yfaxig 4

yfarerd uRad= &1 /19 81 -
(1)2.5% (2)0.5% (3) 1.0% (4)2.0%
A. 3

Question ID : 41652910046
Option 11D : 41652939644
Option 21D : 41652939642
Option 3 ID : 41652939643
Option4 1D : 41652939645

o/
R="
sol. A

Al
If % change in length =0.5% 7 100=10.5%

AA
then to remain volume unchange % change in Area will be 25 100=0.5%

% change in res1stance AR 100= ‘— x100|+ ‘
=10.5]+ |-0.5] = 1%
9. A bar magnet is demagnetized by inserting it inside a solenoid of length 0.2 m, 100 turns, and carrying a current

of 5.2 A. The coercivity of the bar magnet is:
UE S b D1 0.2 HI. T a1 100 B aTell Yo TR TR & 3TaR IR fagIfdhd o & | IR erdm H 5.2
A g1 YaTEd 81 R8I 8 | oS g ol unfedn 2 :
(1)285A/m (2) 2600 A /m (3) 520 A/m (4) 1200 A/m
A. 2
Question ID : 41652910066
Option 1 ID : 41652939724
Option 2 ID : 41652939725
Option 31D : 41652939723
Option 4 1D : 41652939722

Ni
sol. Magnetic field due to solenoid is B= Hy —

l > B = “’()H:
B Nz 100x5.2
coercivity (H) = 7T 0 2600A /m
0 .
10. A block of mass m, lying on a smooth horizontal surface, is attached to a spring (of negligible mass) of spring

constant k. The othe end of the spring is fixed, as shown in the figure. The block is initally at rest inits equilibrium
position. If now the block is pulled with a constant force F, the maximum speed of the block is:

1l |8 IR W m SIHM & Uab I[eab Bl R e k &1 U dar (RTA®1 g9 T90d 2) A SiTel TR |
BT DT AT RIRT IR, 319 © | TR 3 e 7+ arraxel # il 2 | af Iea & & fad 9o F ﬁ
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e SR 1 e B AeHaH ATl B -
O —> F
. F 7F 2F
D Jok O OT7m @k
A. 1

QuestionID : 41652910051
Option 11D : 41652939664
Option 21D : 41652939663
Option 31D : 41652939665
Option 41D : 41652939662

sol.

10000000 F

atv_ = acceleration=0 So F=kx
WET-W_ =AK

%k(xf —X?)—FF.X:%H’IVZ -0

max

max

L px :lmv2
2 2

kKF> F° 1,
- 2+—:—meax
2k k2

P o1,
__:_meax

2k 2

L __F

max \/ﬁ

11. Ablock of mass 10 kg is kept on a rough inclined plane as shown in the figure. A force of 3 N is applied on the
block. The coefiicient of static friction between the plane and the block is 0.6 What should be the minimum
value of force P, such that the block does not move downward? (take g=10 ms 2)
10 kg S BT Teb T[S, U RGN AT AT IR, AR @1 8 | Jed WR 3N &1 9e1 91 © | Jeb 2l
JMI—FHdE & e WD ToTias 0.6 2 | 91 P ol =I0H A R 81T 1T et =1 @ &R 71y 72 avamr?
(g =10 ms 2SR

Q

45

(1)32N (2)25 N (3) 18N (4)23 N
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A. 1

Question ID : 41652910048
Option 11D : 41652939651
Option 21D : 41652939650
Option 31D : 41652939653
Option4 1D : 41652939652

oy = LMECOSH

sol.

45

mgsinf
atequilibrium

3 + mgsin45°=P + pmg sin 45°

12.  Aplane electromagnetic wave of frequencyy 50 MHz travels in free space along the positive x-direction. At a
particular point in space and time, £ = 6.3 j V/m. The corresponding magnetic field §, at that point will be:
3mgR1 50 MHz & el faegfa e aR g x faun &1 {3 3, Jax JATehrer 3§ S & 8 | 37hrel 4 b
e e dA fig R £ =6.3] V/m 8 |l 33 A7 b &3 g 8

(1) 2.1x10° kT~ (2) 18.9x10° kT (3)18.9x10° kT (4 6.3x10°° kT
A. 1
Question ID : 41652910068
Option 11D : 41652939731
Option 2 ID : 41652939732
Option 31D : 41652939733
Option4 1D : 41652939730

so. E=CB
B=E=L38=2.1x10—8T
C 3x10

Direction of magnetic field is perpendicular to electric field and propogation of wave

B =2.1x10"° kT

13. A resistance is shown in the figure. Its value and tolerance are given respectively by:

U UfoRIe &1 fors | 2l 721 © | S4BT A TIT STeldl Sher, B :
RED ORANGE

—

\
VIOLET SILVER
Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 8
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(1)27kQ, 10 % (2) 27 kQ, 20 % (3)270Q2,5% (4)270 Q2,10 %
A. 1

Question ID : 41652910075
Option 11D : 41652939759
Option 21D : 41652939760
Option 31D : 41652939758

Option4 1D : 41652939761

RED ORANGE

sol.
VIOLET SILVER

2 Digit x multiplier + tolerence
= 27x10°+ 10%

digit multiplier

B-Black — 0 10°
B-Brown— 1 10!
R—Red- 2 102
O-Orange — 3 10°
Y-Yellow— 4 104
G-Green— 5 10°
B-Blue - 6 106
V—Violet— 7 107
G-Grey— 8 108
W-White— 9 10°
Gold—-5%

_ :| Tolerence
Silver—10%

14. Surface of certain metal is first illuminated with light of wavelength A =350 nm and then, by light of wavelenght
A, = 540 nm. It is found that the maximum speed of the photo electrons in the two cases differ by a factor of 2.

1240
The work function of the metal (in V) is close to: (Energy of photon = m eV )

Teh €1q o YIS I, U8l A, = 350 nm TRIQE & TebTel 3R R 4, = 540 nm TR o YebTT 3, YebI1Ic B € |
SN IS BICTgelag A1 Bl ATAHTH ATl § 2 BT U YR ST 8 | 87 & HrRIBAd Bl, eV H, J19 8 -

5 1240
(W'C'ﬁa%d’\”':ﬂ(innm) )

(1)5.6 2) 1.4 (3)2.5 (4)1.8
A 4
Question ID : 41652910072
Option 11D : 41652939747
Option 2 ID : 41652939748
Option 3 ID : 41652939749
Option 4 1D : 41652939746
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Sol. Givenx_]:¢+5mvl ...... (1)

Fromeq. (1), (2) & (3)
1, he_
EmVlle ¢
|-

he
5V 772 )

hc

<
4=2
L
A

2

4hc
9\‘2

~49=2"-4

34):4_11(:_@
}\’2 7\’1

30— 4512401240
540 350

o= 1240 (i—ij =1.88¢V
3x10\ 54 35
15. A parallel plate capacitor is made of two square plates of side 'a', separated by a distance d (d <<a). The
lower triangular portion is filled with a dieletric of dielectric constant K, as shown in the figure Capacitance of

this capacitor is:

9Tl a dTell &1 FMBR @] B X d TR IGHR T FHMMR ©ic AYIRT 911 911 & | fear 8 (d < < a) | 39H
RTagdid K & WRIdg]d &1 RIEaR v & [t s9@ el RRoiieRr 9 # wideld ugref v&dl 2 | 39

Ja1RA @) gridr 28l
Ke,a’ 1Ke, a’ Ke,a’ Ke,a’
I - 0 == 0
a0 ®3 ®) a1 @ K
A1

QuestionID : 41652910061
Option 11D : 41652939705
Option 21D : 41652939702
Option 31D : 41652939704

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 10
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Option4 1D : 41652939703

[ i
II //
/ %y d asx_a_d@-x)
SOI. //;X ’J/ y d ) y= a
ca——>
«x>
C - adx g, C, - k €, (adx)
d-y y
ac,, = CC, __ae kdx
C,+C, kd-yk-1)
ac_, = a €, kdx
kd —d(k— 1)(1—")
a
dc Kegya
.[ &a = d(K-1)
16. A current loop, having two circular arcs joined by two radial lines is shown in the figure. It carries a current of

10 A. the magnetic field at point O will be close to:
1 JATBR ATd] dA1 F35ge NRamaii 9 a1 Uab e1=1 aren, ot 3 fazaman & [ uren 3 10 A &1 gR1 wanfed 81 /81 8 | g

O WR FHDIY &3 B1 Af~Tbe I B -
8
STENG
QY3
I 4 4R
-
\

5

1=10A
(1)1.0x10°T (2)1.0x 107 T (3)1.0x 107 T (4)1.5%x10°T

A1

Question ID : 41652910064

Option 11D : 41652939716

Option 2 ID : 41652939717

Option 3 ID : 41652939715

Option 4 ID : 41652939714

/7\

i=10A

uil 0\ ui
Matrix ]E]Eﬁ\eademyk ja o2 Sikar Ph. 01572-241911, Mob. 9783621999, 97836-31999 11
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17.

A.

YR T LI R
16x10°\5 3) 15x16x10
B,.,=10x10"°T
An infinitely long current carrying wire and a small current carrying loop are in the plane of the paper as shown.
The radius of the loop is a and distance of its centre from the wire is d (d >> a). if the loop applies a force F on

wire then:
T 3 dTs DT URTATED IR a2l U BIe] 91 YRS UT BTN & Tadd § GHI:NN SRR INEARE R

ATNMARASTHD g b g d 2 (d>>a) | IR IMNERIAR R IAF 2 QA

a nEs ) (aY
(1)F°C(5J ) F (dj (3)F=0 ) F ((J

4

Question ID : 41652910065
Option 1 ID : 41652939719
Option 21D : 41652939721
Option 31D : 41652939718
Option 4 ID : 41652939720

sol.

18.

F is force on wire due to loop
F=ilB, toloopat d distance.

Lo

47d?

Magnetic field due to loop at d distance B = (M —magnetic moment)

.2 )
Poima”  poia . .
Tand a0 MTiAzm

Fo B

2
a
F o (d)
An L-shaped object, made of thin rods of uniform mass density, is suspended with a string as shown in figure.
IfAB =BC, and angle made by AB with downward vertical is 0, then:
UHEHT S B9cd B B8] | g9 88 L-31 TR & U o] D1 RIETIAR, T BRI Y SACHIl 11 © | i

AB = BC, T2 AB gRI S:taleR 71 feen S s w101 0 8, 4

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 12
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1

1

(1) tan® = 3 (2) tan = ﬁ (4) tanO = )
A. 1
Question ID : 41652910050
Option 11D : 41652939659
Option 2 ID : 41652939661
Option 31D : 41652939660
Option 4 ID : 41652939658
sol.
L-shaped object at equilibrium
1,=0
m (isin Oj =m (icos 0 —/sin Gj
s 2 s 2
sin O _ cosf ino
2
3 sin @ = 22 y
2
tan0 = 1
3
19. A conducting circular loop made of a thin wire, has area 3.5 x 10~ m? and resistance 10 Q. It is palced
perpendicular to a time dependent magnetic field B(t) =(0.4T) sin (50xt). The field is uniform in space. Then
the net charge flowing through the loop during t=0s and t= 10 ms is close to:
T gl ATetd R A G Y ISR UTe &1 &% 3.5 x 1073 m? d21 IRRIg 10 Q 8 | 39 Th ohaad b
&3, Sl {6 979 R iR f6g e 8, 993 B(t) = (0.4T) sin (50nt) @ 718 | §FAt=0s 9 t= 10 ms
RERINEEESEIRECICNEI KIS
(1) 6 mC (2) 7mC (3) 14mC (4)21 mC
A. 3

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 13
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Question ID : 41652910067
Option 11D : 41652939726
Option 21D : 41652939727
Option 31D : 41652939728
Option4 1D : 41652939729

_____ P
d(l) AdB )

sol. emf= it dt B(t) = 0.4 sin(50mt), R =10Q, A=3.5x 107

emf=3.5x 107 x 0.4 cos (50mt) x 507

emf =71 x 10 cos (507t)

di= S 774107 cos(50mt)

R

_[ dq= J: didt q=7mnx 10’3'[010“07 cos(50mt)

q=.14mC

q=14x10°C
20. When the switch S, in the circuit shown, is closed then the value of current i will be:

&I T uRur # 59 Rea S &1 975 &7 &, AT IRT i BT A1 81 -

20V i, C L 10V
e MW —\WW—< B
20 1 4Q
2Q
S
+v=0

(H2A 2)4A 3)5A @3A
A. 3
Question ID : 41652910063
Option 1 ID : 41652939710
Option 21D : 41652939712
Option 3 ID : 41652939713
Option4 1D : 41652939711

L ; 10V
ZQ i 4!1
sol.
aér =
i=i +i,
V,-0 20-V, N 10-V,
2 2 4
VvV, 50
590 -—_ =
22 V,=10

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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21. Consider a tank made a glass(refractive index 1.5) with a thick bottom. It is filled with a liquid of refractive
index p.. A student finds that, irrespective of what the incident angle i (see figure) is for a beam of light entering
the liquid, the light reflected from the liquid glass interface is never completely polarized. For this to happen the
minimum value of |1 is:

DI (Yacid =1.5) T U <P Bl dell AlCI & | $HH AYaAH W P U &d 911 | U BIF Ul & fdh B
A 3 1o i (R <ReY) W ga ¥ Srufcd yahret @ fvvr & forl ga—aia oayss | uRTafdd fdhRor, & @
quiaar gfad a1 B 2 | U1 8 & ford, p 1 =IAaH A 81T

n=1.5

D> 24 32 H =
(13 @3 G5 Oz
A. 4

Question ID : 41652910071

Option 1 ID : 41652939745

Option 2 ID : 41652939742

Option 31D : 41652939744

Option 4 ID : 41652939743

sol.  Forall beam of light should entering the liquid and light reflected from liquid glass interface is never completely

polarized.

If Brewster angle — 0

tanezn—2:g

n,u

S 6 - ’9+ 4”2 ....... (2)

By (1)and (2)
1 3

b Jot+ay?

ou?=6+4p?
Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 15
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3
NG

22. For a uniformly charged ring of radius R, the electric field on its axis has the largest magnitude at a distance h

from its centre. Then value ofh is:

31 R & Qo UhaHT ARG gt & (Ied &5 &1 719 I 36T IR B 9 h G IR AT&HeH © | h &1 71 81 -

R R
(1) RV2 @7 Oy O
A. 2
Question ID : 41652910060
Option 11D : 41652939699
Option 2 ID : 41652939700
Option 31D : 41652939701
Option4 1D : 41652939698
sol. Electric field at a distance X on the axis from the centre of ring.
E= R—QX dE
) 2\3/2 —=0
(R +x ) dx
(R2 +x° )3/2 - X.E(R2 +x° )1/2 2x
dE 2
_—= RQ 3 = 0
dx (R2 +x° )
2
(R+x?)" =2 (R 4x)
2
R
R2 2 — 3 2 X = i_
( + X ) X \/5
23. A particle is moving with a velocity v = K(yi +x 3’) , where K is a constant. The general equation for its path
is:
(1) xy = constant (2)y*=x+constant (3))*=x>+constant (4)y=x*+ constant

TEH HOT ATy = K(yi + x |) &% 9 a9 @18, e K T (i & 1§86 BT & U2l o7 A0S G101 817
(1) xy = Fgar® )y =x+maes  (3))?=x*+ Fadie

A. 3

Question ID : 41652910047
Option 1 ID : 41652939649
Option 2 ID : 41652939648
Option 3 ID : 41652939646
Option4 1D : 41652939647

(4)y =x* + fFadie
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sol. V= K(y; + x 3)

v_=ky Vy=kX
. &,
dt dt
dx/dt _y

dy/dt x

_y

dy x

2 2

S A

2 2

2 2

R A

2 2

y2:x2+c

24, Mobility of electrons in a semiconductor is defined as the ratio of their drift velocity to the applied electric field.
If, for an n-type semiconductor, the density of electrons is 10" m= and their mobility is 1.6 m?/ (V.s) then the
resistivity of the semiconductor (since it is an n-type semiconductor contribution of holes is ignored) is close to:
Selge 1 ! frIeTdl S7eh JfUdTs I T Y g3 fAg]d &3 & 3rurd 3 uRWINd il & | IS Ueb n-<Tgy & 3t
aTete H gerag i &l |l g 10'°m > T 39! Tferiierar 1.6 m? / (V.s) B, Al 3H! URIgawd & af~dhe
A BT, (n-CI3Y AATAD H BTl DI ARG SUTUI ©)

(1)2 Om (2)0.4 Om (3)0.2Qm (4)4 Om
A 2
Question ID : 41652910074
Option 1 ID : 41652939755
Option 2 ID : 41652939757
Option 3 ID : 41652939754
Option 4 ID : 41652939756

. . vV, Vi
sol.  i=neAv, mobility M " &
\Y%
i:neA(l—u) V=iR
e
Vv, H
I A S ! o 390-040-m
RA H Reistivity P= 107 x1.6x10 " x1.6  1.6x1.6 '
1
—=ney
p
25.  Agascan be taken from A to B via two different processes ACB and ADB.
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A D SV

When path ACB is used 60 J of heat flows into the system and 30 J of work is done by the system. If path ADB
is used work done by sytem is 10 J. The heat Flow into the system in path ADB is:
Teh 111 1 37aRel A 3 B # &1 1 uspHi ACB @1 ADB g1 o1 STl 9 & | W5p" ACB # 60 J ST f1epry 3 Srefl
2 21 711 g1R1 30 J 1 e Tl & | 3 wehA ADB # a1 g1R1 10 J &1 e Sira & a1 g6, o 3§ o1
JaTE T HI BT :
(1)401J (2)1007J (3)201J (4)801J

A. 1

Question ID : 41652910055

Option 11D : 41652939681

Option 2 1D : 41652939678

Option 31D : 41652939679

Option4 1D : 41652939680

P
C B
sol.
A D SV
AQ =AU + AW AU will be same because initial & final state is same as in path ACB
In path ACB — In path ADB
AQ=AU+PAV  AQ=AU+AW
60 = AU + 30 AQ=30+10
AU =30 AQ =40
26. Drfit speed of electrons, when 1.5 A of current flows in a coppe wire of cross section 5 mm?, is v. If the
electron density in copper is 9 x 10?* / m? the value of v in mm /s is close to
(Take charge of electron to be = 1.6 x 107'° C).
T4 ® Smm? 3R BT & EFAB & Yeb IR H 51d 1.5 A B 9RT G818 Al geidg 1 ol 3rudrs 971 (drift velocity)
L B | e TTY | Selae I B FR BT 9 x 102 / mP 8, @ v BT mm / s H, Af~THS 719 1,
(fean g : SelagE w1 amder = 1.6 x 1079 C).
(1)0.02 (2)2 (3)0.2 4)3
A. 1

Question ID : 41652910062
Option 1 ID : 41652939709
Option 2 ID : 41652939707
Option 31D : 41652939708
Option4 1D : 41652939706
sol.  i=neAV,
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v - i 1.5
YT neA 9x10%x1.6x107 x5x107

-3
f _ L0 107 m /sec
9x1.6x5
V,=.02 mm/sec.

27. Temperature difference of 120°C is maintained between two ends of a uniform rod AB of length 2L. Another

3L
bent rod PQ, of same cross-section as AB and length > is is connected across AB (See figure). In steady

state, temperature difference betwen P and Q will be close to:

3L
2L =T B U B AB & 1 RRI & g AR 120°C I TR 2 | U AR 3T IR BT B EY g DY
41 g4 B PQ &1 RIAGAR AB ¥ ST 71301 & | ReRrawen # P i1 Q & §4 dI9H @ 3R @l AfThe A 8 -

7IIIIIIIIIIIIIIIIIIY,

”
a
/
/
/

AN

A e B
< >P<—L—>Q
2
(1)35°C (2) 75 °C (3)45°C (4) 60 °C
A. 3
Question ID : 41652910054
Option 11D : 41652939676
Option 21D : 41652939675
Option 3 ID : 41652939677

Option 41D : 41652939674

sol.
L
2
R 3R/2
AN/ M
R/4
R/4
A b= A CAMA—MWM—MM—o 5 =R, = 8R/S
R2 R YA R2 R o
o1, - AT R
R, 5
T,-T, - 120AT,, 3R _120x5 3R _ .
8R /5 5 8R 5
m
28. Two masses m and —- are connected at the two ends of a massless rigid rod of length /. The rod is suspended

2
by a thin wire of torsional constant & at the centre of mass of the rod-mass system(see figure). Because of
torsional constant &, the restoring torque is T = k0 for angular displacement 0. If the rod is rotated by 6, and
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released, the tension in it when it passes through its mean position will be:

Wma‘m%Eﬁaﬁfﬁv@ffﬁwmwélaﬁrqouaw%dwzﬁﬁﬁwaﬁ@w%lwwaﬁwmvﬁk

D TR Y, BE—GHM TS & SIAM des I, RETER, FCHRT T S | FRISIS k & BRI GS & HIoiY (R
0 3, I R JeT ATE T = kO AT & | A B BT O, D101 A YA PR BIS <l & I, $HH TG DT /I 5T B9 30+

HIE TR IOIReH B, B -

) KO ) 2K6,

O (2) =
A. 1

Question ID : 41652910057

Option 11D :

41652939687

Option 2 ID : 41652939688
Option 31D : 41652939689
Option 41D : 41652939686

y7777777777777774

Sol.

< [—>

m/2

m

work done to rotated by 0,

do= | :" w0

do = j:“ k0 do

W

_ kb,

2

|
Work done = —Io

k0?2
2

ko,

2

kOZ =

kOZ =

—:llo)
2

2

2

1(m (20 mi*),
—| ==+ o
212703 9
2m/> ml*) ,
+ Q)
9 9

2
m/ o
3

Lty
< [—>
m/2 m
) 3k0,’ @ k0,
/ 2l
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3k6?
o ==
m/
) m , 2/ 51 k902
Tension force rotated the mass so T = ?(D ? =mo 5 = ;

29. Three charges + Q, g, + Q are placed rspectively, at distance , 0 d / 2 and d from the origin, on the x-axis. If
the net force experienced by + Q, placed at x =0, is zero, then value of q is:
+Q, q AT+ Q o A AT BT x-318T IR HAld=g A HA: G 0, d /2 TaT d WIWM RS | IS x = 0 WIFW +Q
AT UR e 91 I &, T q BT A BT -
(1)-Q/2 (2)-Q/4 3)+Q12 (4 +Q/4

A. 2

Question ID : 41652910059

Option 1 ID : 41652939697

Option 2 ID : 41652939695

Option 31D : 41652939696

Option4 1D : 41652939694

Q 4 o +Q

sol. a2 oS an

kQq  kQ” _,

5

kQ

?(4@1 + Q) = 0
q=-Q/4

30. A sample of radioactive mateial A, that has an activity of 10 mCi(Ci=3.7 x 10'° decays/s), has twice the
numbe of nuclei as anothe sample of a different radioactive mateial B which has an activity of 20 mCi. The

correct choices for half-lives of A and B would then be respectively:

(1) 20 day and 5 days (2) 10 days and 40 days

(3) 20 days and 10 days (4) 5 days and 10 days

fEATeHT ugrel A & e T @l gldeadr 10 mCi(Ci = 3.7 x 10" decays/s) & | 39 T 3 AIMND] Bl T AR
ATyt B & T & A1WD] D1 G I G 8 | AR T @1 Ufdeaar 20 mCi & | A iR B &, e,
MY & IR ¥ PIF—HT B T B7?

(1) 20 feqa 5 faq (2) 10 fa5d 40 fa=
(3)20 e vad 10 fe= (4)5fesgd 10 fa=
A. 1

Question ID : 41652910073
Option 11D : 41652939751
Option 21D : 41652939753
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Option 31D : 41652939750
Option 4 1D : 41652939752

sol.  Rateofradioactive decay A=An

AN, =10

AN, =20 Given
2N, 1 N,
ANy 2 N,

A 201

—_—X— = — 1 _
My 12 e
Py 1 (5), 1
Ay 4 (ta), 4
By option (1)
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