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Electrostatics

1. In finding the electric field using Gauss law the formula | E |= q;‘z is applicable. In the formula €,is
So

permittivity of free space, A is the area of Gaussian surface and q., is charge enclos the Gussian surface.

This equation can be used in which of the following situation ?
it b fovere apr i R faregel 8 AT | B |=% R SIT R | TE R €, \ i1 EcTE T e
0
B3N Qo 71T TS BTRT FRIRT BRI ST B | S AHBROT T YA A
(1) Only when | E | = constant on the surface.
(2*) Only when the Gaussian surface is an equipote 1s constant on the surface.
(3) Only when the Gaussian surface is an equipo,
(4) For any choice of Gaussian surface.
(1) Faaaa 54 |E | T AT $ W8 T
(Z)Waaﬁaaﬁﬂww@ﬂa%ﬁgg‘raﬁ TR IR B |
(@) EEERERISERIGEIRE
(4) o=t 1 it wreTe a%/i%@[ |
Question ID : 4050361481
Option 1 ID : 4050365417
Option 2 ID : 4050365

Option 4
Sol.

KTG &
2. The plot that depicts the behavior of the mean free time 1 (time between two successive collisions) for the
molecules of an ideal gas, as a functin of temperature (T), qualitatively, is : (Graphs are schematic and not
drawn to scale)
T & Rl 3 1 it ot amreel 3199 a5 QTULi] ol 31T o it T (] STRITR Sl & §1a &l T BT argar (T) & e

fereror fegman 8 ? (Vs A ia 3)
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Question ID : 4050361477
Option 1 ID : 4050365399
Option 2 ID : 4050365400
Option 3 1D : 4050365398
Option4 1D : 4050365401
Sol.

Fluid Mechanics

3. Consider a solid sphere of radius R and mass densi , 0 <r<R. The minimum density of

<

aliquid in which it will float is :

/
e

Waﬁvmﬁaﬁﬁva%aﬁ?s@’cﬁrw p(r) ,0<r<R 2R 5dH I8 a+ (TR) TR T 39 &4 Bl

/
ST T 81 y :
2P, / Po Po

(% == Ok @3
QuestionID : 40503/6{174
Option 11D :
Option 2/ ID
Opti}m 3
Option 4
Sol.
Units & Dimensions
4. The dimension of stopping potential V,, in photoelectric effect in units of Planck's constant 'h', speed of light 'c'

and Gravitational constant 'G' and ampere A is :

gaTe1 faegd g # FRIEN fava V) 91 fammg wiies ReRias 'h' uehrer &1 71fd ¢! @ik Tecaranyvr Reias 'G! den grier A 9 e 3
9 fray e g ?

(1) h2/3 C5/3 Gl/3 Afl (2) h2 G3/2 Cl/3 Afl (3) h1/3 G5/3 Cl/3 Afl (4) h72/3 C71/3 G4/3 Afl
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Ans. Bonus

Question ID : 4050361469
Option 1 ID : 4050365368
Option 2 ID : 4050365366
Option 3 ID : 4050365367
Option 4 ID : 4050365369
Sol.

Geometrical Optics
5. The magnifying power of a telescope with tube length 60 cmis 5. What is

IS U AU Bl TJd &1 o Tg 60 cm 2 3R AT MaeA 5 81 a1 g9

(1*) 10 cm (2)40 cm (3)20cm
Question ID : 4050361484
Option 1 ID : 4050365426
Option 2 ID : 4050365429
Option 3 1D : 4050365427
Option 4 1D : 4050365428
Sol.

/
COM, Momentum & Collisio
6. The coordinates of c?tre of mass shaped lamina (thin flat palte) of mass 4 kg. (The coordinates

of the same are show

R & R T B T T T QeI e b et b ey g 2

(0,3) (2,3)

(2.2)

(1,2)

(0,0) (1,0)

(1)(1.25m, 1.50 m) (2*¥)(0.75m, 1.75 m) (3)(0.75m, 0.75 m) (4)(1m, 1.75m)
Question ID : 4050361471
Option 1 ID : 4050365377
Option 2 ID : 4050365375
Option 3 ID : 4050365376
Option4 1D : 4050365376
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Sol.
Gravitation
7. Consider two solid spheres of radii R, = 1m, R, =2m and masses M, and M,, respectively. The gravitational
M
field due to sphere @ and @ are shown. The value of W] is:
2
]1 314 7iel foas! g R, = Im, R, = 2m 2 3R f579a gagd= M, @ M, B, GeH A o | el @ d21 @ gRT S d
. . M
Ty e fa § e W g a9 Wl HHAAE :
2
m
=
= 4
EE
2 )
é :
© 0
ol .
(15 (2%
Question ID : 4050361473 -
Option 1 ID : 4050365383 yd
Option 2 ID : 4050365382 Y

Option 31D : 4050365385 /
Option4 1D : 4050365384/
Sol. /

8.

(1)45° (2) 15° (3) 60° (4%)30°
Question ID : 4050361483
Option 11D : 4050365423
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Option 2 ID : 4050365425
Option 3 ID : 4050365424
Option 4 ID : 4050365422

Sol.
Semiconductors
9. Boolean relation at the output stage-Y for the following circuit is :
T e R uRu & feid Y & ford gfora= =g g
A
5V B
1
(HA-B 2)A+B
A. 2

Question ID : 4050361487
Option 1 ID : 4050365439
Option 2 ID : 4050365438 S
Option 3 ID : 4050365440
Option 4 1D : 4050365441
Sol.

?o‘in‘ T SeroT | ITR B AR el TB1 2 | IRaH A Yd 31 MR fQen & g geaa a3 4 39 W
?ﬁlﬁéﬂig‘ﬂ BITT B | FHHTI &3 ST IRHAT0T 81« (WIS &1 favm g&ga 1.6 < 10727 kg)
T (2)0.071 mT (3*)0.71 mT (4)71 mT

S2

Option 11D : 4050365411
Option 2 ID : 4050365413
Option 3 ID : 4050365412
Option 4 ID : 4050365410
Sol.
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Fluid Mechanics

11.

Question ID : 4050361475
Option 1 ID : 4050365392
Option 2 ID : 4050365391
Option 3 ID : 4050365390
Option 4 ID : 4050365393
Sol.

Dual Nature of Radiation & Mattgr

A leak proof cylinder of lenght 1 m, made of a metal which has very low coefficient of expansion is floating
vertically in water at 0°C such that its height above the water surface is 20 cm. When the temperature of water
is increased to 4°C, the height of the cylinder above the water surface becomes 21 cm. The density of water at
T =4°C, relative to the density at T =0°C is close to :

T ol I | m &1 IR a1 Ueh Ui €T 1 a1 83T © FoTaehT YR OTTeh 1103 2 | 38 e 81w 0°C qraH= & areit
H IR 38T 2 IR 3@ oI=T8 &1 20 cm R U & G182 | 516 T+ ol argere 4°C T a1 o ST 2 a S a1eR X8+ drel 91
%1 T8 21 cm B ST 2 |79 0°C & |rder 4°C R Ut ol 'cd = 9 9 frgas e 2 2
(1) 1.26 (2*)1.01 (3) 1.04

L

(

12. When photon of energy 4.0 eV strlkes t metal'A, the ejected photoelectrons have maximum
kinetic energy T, eV and de- ximum kinetic energy of photoelectrons liberated
from another metal B by pbﬂé) 18 Ty=(T,—1.5) eV. If the de-Broglie wavelength of these
photoelectrons A, =24, , then th metal Bis:

S94.0 eV Suff & 2, A1 399 Safsid getag 41 &1 srfdraddd 1fas Soff T, eV a2 Si-
EIRK a@éw‘/%% | U .50 eV &1t & WISl @ TS+ UR Scafsid soide =1 B 1ferdad Tfast Soff
Tp= (Tya 1.5)eVziarg el TR Ay =20, &, A g1 B & &1 B 1AM @
(13 (3)2eV 4)1.5eV

Question

Option 1

Option 2

Option 3

Option 4 ID : 4050365430

Sol.

Electromagnetic Induction

13.

Attime t=0 magnetic field of 1000 Gauss is passing perpendicularly through the area defined by the closed
loop shown in the figure. If the magnetic field reduces linearly to 500 Gauss, in the next 5 s, then induced EMF

inthe loopis:
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At = 0 R o H SR TR U gui ou 1 B1ax 1000 17 A1 &1 FHd1 &5 A oTwad [Hderdl § | IfQ 3WTel 5 8 7
FRIDHIY &1 DT A G /Y ¥ Feer 500 11 81 S 8, o1 ofd 3 SR [agd—arse def ol /1 81 :

«— lbcm —»

<

(1*)56 uv (2)48 uv (3)36 uvV (4)28 uv
Question ID : 4050361482
Option 1 ID : 4050365421
Option 2 ID : 4050365420
Option 3 ID : 4050365419
Option 4 1D : 4050365418
Sol.

Capacitance

14.  Effective capacitance of parallel combination of C, is 10 uF. When these capacitors
are individually connected to a voltage source of stored'in the capacitor C, is 4 times that of C,.
cewill be:

S FLIRAT DI F—AT 1 V & T A ST ST 5,
11 Siofiag e H el ST, 1 g7 J4Td emfRa 8 -

(3) 8.4 UF (4) 3.2 uF

Ifthese capacitors are connected in series/,
uTed HeeH A I &l 9eiRA C, dn C, 31
@1 C, #¥afaa ot C, # |fud Sl & 4 791 el
(1)4.2 uF
A. 2
Question ID : 4050361479
Option 1 ID : 4050365407
Option 2 ID : 405

Current

15. The lenght of a potentiometer wire is 1200 cm and it carries a current of 60 mA. Fora cell of emf 5 V and
internal resistance of 20 Q, the null point on it is found to be at 1000 cm. The resistance of whole wire is :
T UICfRrHIeR & aR @ =g 1200 cm 2 3R 399 60 mA & fagd aR1yaifed 81381 & 1T 5 V figa—ares g den
20 Q 1R URRIgS aTel ¥ & ford 39 R Aga fag 1000 cm 1R 11 2 | 79 UrefRraHie’ & aR &1 ufiRig 8 -
(1)120Q (2) 60 Q (3*%) 100 Q (4)80Q

Question ID : 4050361488

Option 1 ID : 4050365445
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Option 2 ID : 4050365442
Option 3 ID : 4050365444
Option 41D : 4050365443

Sol.
Rotation
16. Consider a uniform rod of mass M =4m and lenght / pivoted about its centre. A mass m moving with velocity

T
vmaking angle 0 = n to the rod's long axis collides with end of the rod and sticks The angular speed of
the rod-mass system just after the collision is :

A M = 4m 71 [ 18 &1 THaA B8 & &g IR gRERA © | v 71T | Fera e W T JAET

0 =§ DT0T I B3N B B Uh RN H THT & 3R 37 faues Sran g |

4v 3
W77 NN G

Question ID : 4050361472
Option 1 ID : 4050365381
Option 2 ID : 4050365379
Option 31D : 4050365378
Option 4 1D : 4050365380
Sol.

KTG & Thermodyna
17.

TL

The (P-V) diagram that best describes this cycle is : (Diagram are schematic and hot to scale)
99 I &1 Faifed (P-V) I =1 3 d e 2 ? (R |iefae €)
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Pa Pa
X X
(1) )
y ‘v z y Vv
Pa Pa
X, y X|
(3%) z 4)
A4

Question ID : 4050361476
Option 11D : 4050365396
Option 3 ID : 4050365395
Sol.

Electrostatics

18. Three charged particles A, Ba g, 2q and —2q are present on the circumference of a circle
ofradius d. The charged pérticl of the circle formed an equilateral triangle as shown in
figure. Electric field at
A, B @2n C i &, :—4q,2qTa1-2q B, d B S S M P URB IR U2 | BT A, C3iR g

P b= O U qqaTg Byt

1 243q , 3q - J3q , 3\3q
(1 ng,d’ 2) 4ne,d’ (3%) ng,d’ “) 4ne,d’

Question ID : 4050361478
Option 1 ID : 4050365404
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Option 2 ID : 4050365402
Option 3 ID : 4050365405
Option 4 ID : 4050365403
Sol.

Circular Motion
19. A particle of mass m is fixed to one end of a light spring having force constant k and unstretched length /. The

other end is fixed. The system is given an angular speed m about the fixed end of the spring such that it rotates

in a circle in gravity free space. Then the stretch in the spring is :

M S BT e BYT g ReRTeb k Ud ST o+ TS [ dTell Teb Sodbl HHT & Udh BR ' BRIGT |
9 BRI B HIF T 0 TIR B & TGBR S FR1 SR FARI I 2 3R T8 A H AT I
2 139 RIfr 3 o 3 g1 aren Reama 7'
mlo’ m/’ :
%
M k+mo % k—me’ (3)\ k + mo’

Question ID : 4050361470
Option 1 1D : 4050365372
Option 2 ID : 4050365371
Option 3 ID : 4050365373
Option 4 1D : 4050365370
Sol.

Atomic Structure
20. The graph which depicts
0 : Scatteri

utherford gold foil experiment with o-particlesis :

a-particles detected
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Y Y
(1 ()
I I
0 0—>mn 0 0—>mn
Y
3)
0 o>t

Question ID : 4050361486
Option 1 ID : 4050365434
Option 2 ID : 4050365435
Option 3 ID : 4050365436
Option 41D : 4050365437
Sol.

Kinematics e
21. A particle is moving alon?g the
particle is movig along
in the frame of the first particle is given as /y . Thenv (inm/s)is_ .
It B A1 x e HTAF x(t) = 10 + 8t — 31> 7 | Yo SHRT 0T y-378] TR

Current Electricity

22. Four resistance of 15 Q, 12Q, 4Q and 10Q respectively in cyclic order to form Wheatstone's network.
The resistance that is to be connected in parallel with the resistance of 10 Q to balance the networkis Q.
15 Q, 12Q, 4Q 721 10Q & =R URRITD] Pl HHIG SISHR U SICIT [ URYLT TR ST & | $9 YRYT Bl Fgar
HAM B for 10 Q & vfeoRigs IR fhaw Q &7 U YfaRIE®w u1ed Fee= | ST S ey Q|
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Question ID : 4050361492
Ans. 10
Sol.

Sound Waves
23. A one metre long (both ends open) organ pipe is kept in a gas that has double the density of air at STP.
Assuming the speed of sound in air at STP is 300 m/s, the frequency difference between the fundamental and

second harmonic of this pipe is Hz.
Teh WIeX 17 9 1M1 BRI UR el 8T Teb 111+ UTgY Pl Ueh U1 119 H @1 711 8, Tep Bied a1y GIFCEERNEECA
ST R | I8 A1 Y 3 A 19 9§19 IR arg # &3y a1 1 300 m/s, T H 7 BIfYE o

ol

convex lens. The radius of curvature of the

MMgfRy # 3R BRM Hz.
Question ID : 4050361491
Ans. 106.05

Sol.

Geometrical Optics

24.  Apointobject in air is in front of the curved surface of

curved surface is 30 cm and the refracti lens material is 1.5, then the focal length of the lens
(incm)is .
Wﬁgiﬁwaﬁaﬁww/ﬂ Rkl } & AT W AT & | I T8 Bl 73531 30 cm 2 3R o o
w%wwﬁm@l.s%l A1 cm # fa 8 |

Question ID : 4050361493

Ans. 60 /

Sol.

COM,

25. / Ab .1 kg has an initial velocity of 31 ms™. It collides elastically with another body, B of

2 \ -

thes hass which has an initial velocity of 5 j ms™. After collision, Amoves with a velocity v = 4 (i + j) .
The energy of B after collision written as —— J . The value of x is
g m = 0.1 kg &1 v fivs A &1 sRAe a1 31 ms™ & | I8 TeaRel akie 3 TH ST @ guR s B i eaRid &
T SR 01 5§ ms™' 8 | eaRm B g, Mg A 7 = 4(i+}) T el ¥E1 8 3R vs B &1 gt %J% | X T AT
g |

Question ID : 4050361490

Ans. 1
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