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Rotation
1. Mass per unit area of a circular disc of radius a depends on the distance r from its centre as ¢ (r)=A + Br. The

moment of interia of the disc about the axis, perpendicular to the plane and passing through its centre.
51 2 &1 U IR %6 & Uf 8% el SH1E &1 ST 6 (1) 39 = A X r RS TGR R IRz fF o (r)=A+
Br | %% & & A BIoR ST a1l 311R f$%h & e 31el & HTuet f$h Pl STscd—aATeu! &:

aA B A aB A aB A B
Mom'\ 2 "5) @m'(2"5) GMomatls 5) @2m'ls s
A

Question ID : 4050361247
Option 1 ID : 4050364616
Option 2 ID : 4050364614
Option 3 ID : 4050364613
Option 4 ID : 4050364615 :
Sol.

Semiconductors
2. In figure, potential difference between A ani]% is:
fRAWIRAH AR B a‘fsﬁaﬁﬁmv—dﬁ}m:

10 kQ

(1%) 10 V. 15A (3) Zero/z (4)5A

£ 3
'S
v’* R

A.

Question 16: 3612&5 ;’
4

Option 11D : 3@%‘79

Option 21D : 4 0

Option 3 ID : 4050364677

Option 41D : 4050364678
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Sol.

Wave Optics
3. In a'Young's double slit experiment, the separation between the slits is 0.15 mm. In the experiment, a source of

a light of wavelength 589 nm is used and the interference pattern is observed on a screen kept 1.5 m away. The
seaparation between the successive bright fringes on the screen is :

TS RN A RBRAT S T g0 0.15 mm 7 | 3fS 389 589 nm TS &1 YT TR H AT ST AR I+ aret
fcraRor Yed Bl 1.5 AR 3 I Ush U UR <&@ MY A1 U UR &1 STRIR bl & 314 &l -1 8

(1)6.9 mm (2)4.9 mm (3*%)5.9mm (4)3.9mm

A.

Question ID : 4050361260
Option 1 ID : 4050364665
Option 2 ID : 4050364667
Option 3 ID : 4050364666
Option 4 1D : 4050364668
Sol.

Electromagnetic Induction
4. Aplanar loop of wire rotates in a uniform magnetic field ane of the loop is perpendicular
to the magnetic field. If it rotates with period of 10 s lane then the magnitude of of induced

emf will be maximum and minimum, respectivel

e IR 1 G 31T FHACI [0 U YhdHT g t =0 TR U BT Tl FHDII & & o dad o | A<
10 93  S1Tee aprer & STy et & 21 STy
[EREERIRMERNICIEEALE Y BT ?
(1)2.5sand 7.5 s (2%)2.5s
(1)2.5s3R 7.5 N

A. y

Question ID : 40503

< A YR & O 59 URT fagd—aresd s s A e 5 |

50sand7.5s (4) 5.0sand 10.0 s
(3)5.0s3R 7.5 (4) 5.0s3k 10.0s

Option 2 ID
Option3 1D :

KTG & Thermodynamics

5. Under an adiabatic process, the volume of an ideal gas gets doubled. Consequently the mean collision time
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C T
between the gas molecule changes from 7, to T,. If C_p =1 for the then a good estimate for T_z is given by:
1

v

Teh AR Ueh T H Ueb STl {1 1 ST ST 81 STl © | $¥7eb BIR SAeb YA H Bl dTell S| bl Al 6 T, 3

C T
qEeTbR T, 81 Sl & | Afe g9 I o ford —Cp =yd T—z & fordl Uep ST 3T el &
1

v

rH

1 Nk )
M5 (2)2 3 )(Ej @15
A.

Question ID : 4050361251
Option 1 ID : 4050364632
Option 2 ID : 4050364629
Option 3 ID : 4050364630
Option 4 ID : 4050364631
Sol.

Nuclear Physics

6. The activity of a radioactive sample falls from 700 s to 50 utes. Jts half life is close to:

| 59 uaTel & Jrelary 11 A fhaeh

et el @ vep T ) wAfharen 30 i 700 s 1 500

fpcs?

(1) 50 min (2) 66 min 6 (4) 72 min
A.

y o
Question ID : 4050361262 -
Option 1 ID : 4050364673
Option 2 ID : 4050364675
Option 3 ID : 4050364674
Option 4 ID : 4050364676
Sol. :

Units & D
7.
B
2—% , 5181 B grIa1d & 8 3R ) FHiaid &) g a TRl 8, 1 faer &
(1) ML2 T (2*) ML T (3) MLT2 (4) ML2T!
A.
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Question ID : 4050361244
Option 11D : 4050364601
Option 2 ID : 4050364604
Option 3 ID : 4050364602
Option 4 ID : 4050364603
Sol.

Dual Nature of Radiation & Matter
8. An electron (of mass m) and a photon have the same energy E in the range of a few eV. The ratio of the de-

Broglie wavelength associated with electron and the wavelength of the photon is (c = speed of light in vacuum):

U Solag = (ST m) 3R Udh WIS B Holl E B gelag[—alee © | goidg 4 Bl SI—dNTel dRiaed 720 BT & RIee]
13U BT : (¢ =TT &) foyaid # 71fd):

1) (%j () ¢(2mE)>

A.

Question ID : 4050361261
Option 1 ID : 4050364671
Option 2 ID : 4050364669
Option 3 ID : 4050364670
Option 4 ID : 4050364672
Sol.

WPE

9. An elevator in building can /carry persons, with average mass of each person being 68 kg.
The mass of the elevato i it moves with a constant speed of 3 m/s. The frictional force
opposing the m/cﬁfon is 60 levator is moving up with its full capacity, the power delivered by the

ust be at least:

¥ R AT arert 8901 el 6000 N 2 | Afe Tefldes 39+ Sfferere™ el e |R1 g3T SR Bl I3
a@ﬁamﬁwﬁmﬁwmﬁﬁwm%(g= 10 m/s?)
(2%) 66000 W (3) 56300 W (4) 62360 W

"

Question ID : 4050361246
Option 11D : 4050364611
Option 2 ID : 4050364610
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Option 3 ID : 4050364609
Option4 1D : 4050364612
Sol.

KTG & Thermodynamics

10. Two ideal Carnot engines operate in cascade (all heat given up by one engine is used by the other engine to
produce work) between temperatures, T, and T,. The temperature of the hot reservoir of the first engine is T,
and the temperature of the cold reservoir of the second engine is T,. T is temperature of the sink of first engine
which is also the source for the second engine. How is T related to T, and T, if both the engines perform equal
amount of work ?
1 AT BT T AT e (Yh §oT GRTBTS! T F#Yl ST GER §oiH §RT BRI oy H yaT ol el 8) 6 T 3R T,
AT o &1 &I HSRI & 419 T U E | Tgel §oi & T4 &SI HSR I AradT= T & T GRIR 511 & SUS S HSR bl ATTHI
T, & 3R T8l $o7 o R o a1 el G o1 b Tl Bl ScareA e gl al T 8 | Al ari I BT BT SUTGH PR
gl T, T iR T, H &

2T T,
(1) T={TT, 2)T= T, +T,

A.

Question ID : 4050361250
Option 1 ID : 4050364626
Option 2 ID : 4050364627
Option 3 ID : 4050364625
Option 4 1D : 4050364628
Sol.

Sound Waves Vs
11. A stationary observer re m two identical tunning forks, one of which approaches and the other
uch less than the speed of sound). The observer hears 2 beats/ sec. The
ch tuning forks is v, = 1400 Hz and the velocity of sound in air is
350m/ eedho ning fork is close to:

X ’ T (tunning forks) 3 STdTel &fH YA XeT 8 | 37 feysii H Ueb Yereh o1 3R et X8l & Salfch
<3 (e 1 7R e ) e 4 G T 1R g B g v, = 1400 Haz, s earfy
Yere 2 fawae (beats) Ui Adbs o <81 81 I il o1 71l bl 7147 &:

(1%) i m/s (2)1m/s 3) é m/s 4) % m/s
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Question ID : 4050361252
Option 1 ID : 4050364635
Option 2 ID : 4050364633
Option 3 ID : 4050364636
Option 4 ID : 4050364634
Sol.

Current Electricity
12. In a building there are 15 bulbs 0f45 W, 15 bulbs of 100 W, 15 small fans of 10 W and 2 heaters of 1 kW.
The voltage of electric main is 220 V. The minimum fuse capacity (rated value) of the building will be :
THTARAH 45 Wa 1590, I00W & 153, I0W & 15 8 u@ 3R 1 kW & a1 €iex 8 | 539 1 arel! fagga a1 220

V IR AN B | 9 SHIRA H & dTel TSl &1 =IATH ST 8T |
(1*) 20A 2)10A (3)25A (4)15

A.

Question ID : 4050361254
Option 1 ID : 4050364642
Option 2 ID : 4050364641
Option 3 ID : 4050364644
Option 4 1D : 4050364643

Sol.

Geometrical Optics %

13. A thin lens made of glass (refractive index ength /=16 cm is immersed in a liquid of refractive
index 1.42. Ifits focal lengthﬂl li i ratio f,/f1s closest to the integer:
P @FuacHis = 1.5) & g U HIFA G =16 cm B |59 3H 1.42 Uacis & Vs &d H STell ordl 2
1 39 =9 H 59D BIHd /f =13 3 o quTiep o FRidhe i & 2
(H1 3) 17 4*)9

A.

Question D : 4

Option 1 16:

Option 21D :

Option3 1D : 4

Option 4 1D : 4050364663
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Sol.

Electromagnetic Waves

A~ A

- i+
14. The electric field of a plane electromagnetic wave is given by E =E,, f cos (kz + ot) Att=0, a positively

TE ~
_j .If its instantaneous velocity at (t=0) is v, k , the

charged particle is at then the point (x, y, z) = (0, 0, K

force acting on it due to the wave is:

A A

= +
T e fagld—gradsrd o BT faegd &= E=E0% cos (kz + ot) ¥ t=0 W TH gaRd & (x, y, z) =

(00 jﬁgw%luﬁsﬂw(t 0) TR BT BT T v, k B AN AT D HRT 9 TR T AT 9 877 |

~ A A A

- )
(1) zero (2) parallel to k (3) parallel to NG
. i+] i+
(D= (2) k & AR 3) \/— D TR 1

2"
A.
Question ID : 4050361258 g
Option 1 ID : 4050364659

Option 2 ID : 4050364660
Option 3 ID : 4050364657
Option 4 ID : 4050364658
Sol.

o
/

NLM .

15. Amass of 10 kg is suspend rope of length 4 m, from the ceilling. A force F is applied horizontally at the
m1d-point})f uch that p half of the rope makes an angle of 45° with the vertical. Then F equals:
(Take g pe to be massless):
10 kg aﬁﬂw’éfﬁi‘r R gR1Ba A AT T & | TR o Freirdia Afr e 3 vep 9 F 30 WebR oIy reft
5 wﬁ%aﬁ%wwﬁﬁmﬁ 45° 1 1o g1 B | F ot 717 2: ([0 BT el Ao /9 gt g = 10 ms 2 o)
(1)70 (2) 75N (3)90N (4*) 100 N

A.

Question ID : 4050361245
Option 11D : 4050364606
Option 2 ID : 4050364608
Option 3 ID : 4050364605
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Option 4 ID : 4050364607

Sol.

Gravitation

16. A box weighs 196 N on a spring balance at the north pole. Its weight recorded on the same balance if it is
shifted to the equator is close to (Take g = 10 ms—at the north pole and the radius of the earth = 6400 km):
Teh PAMIGR ell §RTHd UR Ueh g TR 196 N AT91 ST 8 | 54 il g1 YA X1 R 34 R bl W (01 H & fobep friepe
BT | (ST ga W g B A 10 ms 2 of a2 gedft a1 Frsam = 6400 km of):
(1*)195.32 N (2) 194.66 N (3)194.32 N (4) 195.66 N

A.

Question ID : 4050361248
Option 11D : 4050364619

Sol

Fluid Mechanics

17.

A.

Question ID : 40503612{9

Sol.

Option 2 ID : 4050364620
Option 3 ID : 4050364617 ~
Option4 1D : 4050364618 \ ;

Anideal fluid flows (laminar flow) through a pipe of non- A - The maximum and minimum diameters
of the pipes are 6.4 cm and 4.8 cm, respectively. the mi and the maximum velocities of fluid
inthis pipe s : . ;

U 3fT&el %d 98 ek §¢ AT & U UIsu A \ AT a =gATH AT HA: 6.4 cm 3R 4.8 cm

%lmmﬁaﬁmﬁaﬂaﬁwsﬁi

81

3
) 256 16 @y

Magnetic Field & Force

18.

A particle of mass m and charge q has an initial velocity v = Uoj Ifanelectric field E = E 0; and magnetic field

B= Boi act on the particle, its speed will double after a time :
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Qe YT b SR M & A1 33 R ( AT & | 3BT TRD G ) = ooj 2| IR AR UB Igaad E = Eoiaﬁ??ﬁaﬁuaﬁa
B =B, o el al et e gee) il <1 7 8 e ?

| 2mv, - J3my, ; 3my, A V2mu,
) 8, @~ g ®) E, e,

A.

Question ID : 4050361253
Option 1 ID : 4050364637
Option 2 ID : 4050364640
Option 3 ID : 4050364639
Option 4 ID : 4050364638
Sol.

Magnetism & Matter

-z
-

—————+—+—H
19. ,/500 150 A/m
_,;'_':—:'_-—7/' .
-2.0
The figure gives experimentally me/asure jon in a ferromagnetic material. The retentivit, co-

o % U& dire—ggara (ferromagne TR ERTAU T B vs. H &1 feror feaman mar 8 | 539 uared 9

gRorefan, fFanfgara
(1*)1.0T,50A/mand > (2)150A/m,1.0T/mand 1.5T
3)LS5T ~ : 4 15T,50A/mand1.0T

(2)150A/m, 1.0T/maa 1.5T
4)15T,50A/maa1.0T

QuestionID : 40g0
Option 1 ID : 4050364649
Option 2 ID : 4050364651
Option 3 ID : 4050364652

Option 4 1D : 4050364650
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Sol.

Electromagnetic Induction

20.

A.

An emfof20 Vis applied at time t =0 to a circuit containing in series 10 mH inductor and 5 Q2 resistor. The
ratio of the currents at time t =00 and at t =40 is close to : (Take e’ =7.389)

we fagd uRuer # 10 mH &1 ge IR iR 5 Q &1 U6 feR1gs Srof H 1 e e 139 R 20 V &1 (s fgd—asd aat=0
I IR TR ST @ | 599 RIfA A t =00 3R t =40 s TR 59 UR U2l H g8+1 a1ei! fIegd aRTaiT & A1 H iU {11 3 4 fharah e
B ? (€% &1 A 7.389 <)

(1) 1.15 (2)0.84 (3*) 1.06 (4)1.46

Question ID : 4050361257
Option 1 ID : 4050364654

Option 2 1D : 4050364655
Option 3 ID : 4050364656
Option 4 ID : 4050364653

Sol.
Rotation A Q
: F
: +—
21. A &
, o
Consider a uniform cubical box of sidea o at is to be moved by applying minimum possible
ass ( oure). If the coefficient of friction is p = 0.4, the maximum
le before moving is
&*
Wﬁgﬂ?ﬁﬁﬂﬂ%@gﬁﬂ%ma% Teh %8] AcT8 UR X1 83T & | $90 R 57D s U b $HATS IR YAdH A9
2 (o <) | afe aor qories 1AM p= 0.4 g1dr 100 x " BT B TH 9 AT fae11 8T RSy
i g RaAdH1 3 Ugel 9941 Uefe 7 ol I
A. 75

Question Type : SA
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Question ID : 4050361267
Sol.

Capacitance

22. A 60 pF capacitor is fully charged by a 20 V supply. It is then disconnected from the supply and is connected
to another uncharged 60 pF capacitor in parallel. The electrostatic energy that is lost in this process by the time
the charge is redistributed between themis (innJ) .
60 pF a1Rar & geb FemRa 1 20 'V & I 3 R1 AR 31 SI1e 3 | Te0ednd 39 @d A 8 60 pF & Ua gar S
[T 3 ured HeegH (parallel connection) H SISl ST & | 514 TR QX1 ORE ¥ G141 GETRAT 4 fIaRd 81 Sy dl sa ufshan 4
ReRJgasaidiafan) de8riis |

A. 6

Question Type : SA

Question ID : 4050361266

Sol. )

Vectors

23. The sum of two forces P and 6 is R such that ‘ﬁ‘ = ‘13‘ T in s) that the resultant of

2P and Q will make with Q is, )

el P ok Q 1 Sirea fier are 9 R e s |R
O (Sh#H) saaaid O dra=em
A. 90
Question Type : SA
Question ID : 4050361264
Sol. 4

Current Electricéy

0 cm in a potentiometer experiment. When an external resistance of

10 9 1 e 1 o the cell, the balancing length changes by 60 cm. If the internal resistance of the

A 560 cm TS IR Aford BT ¥ | Af el & TR 10 O 67 U UiiRTerds o fam Sy al Ao

N
CARS LI 600mﬁmaﬁ%|aﬁ®aaﬂamﬁvﬁmawQﬁ(uﬁNngﬂﬁm%‘)a‘rNiﬁmﬁ% |

A. 12
Question Type : SA
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Question ID : 4050361268
Sol.

Calorimetry

25. M grams of steam at 100° C is mixed with 200 g of'ice at its melting point in a thermally insulated container. If
it produces liquid water at 40° C [heat of vaporization of water is 540 cal/g and heat of fusion of'ice is
80 cal/g], the value of M is
100° C qrar @t M 31 a1 T 200 379 9% ¥ U SHSTRIE G 3 e S 2 | ars fiel & ugel 9% &l daTaam 319
I o IRTER T | IS I8 Ufeha & 31 1 40° C 1 57 fHera 81 dl M &1 A &: [ 5Ted 1 arsdieor 81 540 cal/g 3R 9%
B T &A1 80 cal/g B 1] I

A. 40

Question Type : SA

Question ID : 4050361265

Sol.
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