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PART : PHYSICS

Single Choice Type (J&d fdmedld TaR)
This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

39 GUS H 20 Ydhal fAmadl ¥ B | 9Ad 93 B 4 b (1), (2), (3) T (4) &, RN 3 Rid & | 2|

1. If weight of an object at pole is 196 N then weight at equator is [g = 10 m/s? ; radius of earth = 6400 Km]
IS UH avg B AR g9 W 196N B, A1 A Y@ W $HH MR B9 |[g = 10 m/s? ; it A 3= = 6400 Km)
(1) 194.32 N (2) 194.66 N (3) 195.32 N (4) 195.66 N

Ans. (3)

Sol.  at pole, weight §fd IR ¥R = mg = 196
m = 19.6 kg

at equator, weight Y& Y& W 4R = mg — mo?R

2n

=196 — (19.6) [—
24 % 3600

2
} x6400x10°

=1956.33 N

2. In a house 15 Bulbs of 45 W, 15 bulbs of 100 W, 15 bulbs of 10 W and Two heaters of 1 KW each is
connected to 220 V Mains supply then find minimum fuse current
TP TR H 45W & 15 9cd 100W & 15 9cd, 10W & 15 9 @2 1KW & I &1ex 220V &1 J&I 9RT 4

IS R B A WY aR ¥ yared <[ATH ORI BT AT B |

(1)5A (2) 20 A (3)25 A (4)15A
Ans. (2)
Sol.  Total power is @1 Ifd (15 x 45) + (15 x 100) + (15 x 10) + (2 x 1000)
=4325W
So current is 31T gIRT = 28 =19.66 A
220
Ans is 20 Amp.
3. In an adiabatic process, volume is doubled then find the ratio of final average relaxation time & initial

relaxation time. Given Ce =y
v

TP BES YA H ARG Bl QI BR A ofan 8, A1 sifwd den uRfe siid fasifa e @1 srgura

od B | A 7 &:y
Cy

Y —+1
ok 2)2 3) [1] ) [1j2

Ans. (Bonus)

Sol.  relaxation time fastifd &re (1)

v
ﬁ
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Ans.
Sol.

Ans.
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1
and qer Tocw
1+y—_1
tcV 2
m
Toc V2
ﬂ
T_(2V)2
T \%
1+
Mo(22

A block of mass 10kg is suspended from string of length 4m. When pulled by a force F along horizontal
from midpoint. Upper half of string makes 45° with vertical, value of F is

Tdh 10kg SIAT BT Ald 4m wIs B IR W T g B IR =N @ wey g W ud Afey 99 F
ST ST B, A HUR BT AT WA SHedleR F 45° Hivl 971 8, A F &I A1 8rm—

(1) 100N (2) 90N (3) 75N (4) 70N

(1)

Y 100N
\ 100N
10kg
#
— =100
V2
T
R :F
V2
F = 100N

The surface mass density of a disc of radius a varies with radial distance as c = A + Br where A & B are
positive constants then moment of inertia of the disc about an axis passing through its centre and
perpendicular to the plane

TP Tl Bl Ade! SHM H9cd ARSI g3 @ IGAR o = A + Br 9 gRafdd iar 8, Jen gt 31 B

a® T A IR B gTHd e &, @ Iddl & ds A I  odrdd YOI diell 3 B ATUE STecd

arget grm

(1) 2na4(A+B—aj (2) 2 a4(&+5)
4 5 S

(3) na4(%+B—:J 4) 2 a4(é+%J

(1)
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Sol.

Ans.
Sol.

c=A+Br
Idm = I(A +Br)2nrdr

I= Idm r2

a
= I(A +Br)2nridr
0

Cascaded Carnot engine is an arrangement in which heat sink of one engine is source for other. If high
temperature for one engine is T4, low temperature for other engine is T> (Assume work done by both
engine is same) Calculate lower temperature of first engine.

HYFFes PrHlc oI U Faedl & fd U@ Soid &1 ™ e g8 394 & foy SId & ave $d
PR 2| AR TH 3o H I=d AU T4 7 TAT TR Soi BT 4 A T 7 (R 4 s gRy foean
T FHIE FHA B) q9 UAH S99 BT A TGS B |

2T,T,
T,+T,
(2)

Let, Qx : Heat input to Ist engine
Q. : Heat rejected from ¥t engine
QL Heat rejected from 11" engine
Work done by Ist engine = work done by T engine

Qi-Q=Q -Q
2Q=Qu+ Q'
2= L+k
T T
_ T,+T,
2

T

A, Qp: BSS B & TS S
QL : tsoiT 9 el T8
Q. : Mg ¥ el 78 &
BtgoiE gRT fhar a1 oA = M4 399 g1 fhar a1 &1

Qi-Q=Q -Q
2Q=Qu+Q
2= L+k

T T

T= T,+T,
2

c
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.
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Activity of a substance changes from 700 s~'to 500 s~' in 30 minute. Find its half-life in minutes

T ga1ef #1 |fhaar 700 s W 500 s~ T 30 e H gEAh ®, 99 sHdl Efengdr fiFe H S a |

(1) 66 (2) 62 (3) 56 (4) 50
(2
Zn{h} = At
At

= /n2 = Mip (I)

700 | _ . i,
= /n {%} =M30 min) ...(ii)
(i)/(ii)

m2 ot

(n(7/5)  (30min)
= (2.06004) 30 = t1, = 61.8 min.

In YDSE, separation between slits is 0.15 mm, distance between slits and screen is 1.5 m and
wavelength of light is 589 nm, then fringe width is

YDSE # gl & #ed g 0.15mm &, Bai o ok & wea @t 1.5m & IAT UHTY @ aRIeed 589 nm ®,
@ s @rerg B |

(1) 5.9 mm (2) 3.9 mm (3) 1.9 mm (4) 2.3 mm

(1)

_ D _ 589x107°x1.5

=5.9mm
d 0.15x1072

B

An ideal fluid is flowing in a pipe in streamline flow. Pipe has maximum and minimum diameter of
6.4 cm and 4.8 cm respectively. Find out the ratio of minimum to maximum velocity.
TE eYl g9 Rl Aot § OR1 yaE wU 9 98 @ 2| Al Bl Af¥idan d1 =gAdH @ HEE: 6.4cm

Jem 4.8cm B, A AT A AAHTH I BT U A BN |

81 9
1) — 2) —
M 256 @ 16
(2)
Using equation of continuity
ATaeTdT FHEROT M W
AV1i=AV2
Vi A, (48)_9
V, Ay 6.4

3
@) 7 4) 16

16



10.

Ans.

Sol.

1.

Ans.

Sol.

c

There is a electric circuit as shown in the figure. Find potential difference between points a and b.

feramgaR aRuy & ve fagd g1 8, @1 f9geil a @1 b & 7o favarR <1d &9 |

10kQ
AW
10kQ
a b
10kQ
|
30V
(1) oV (2) 15V (3) 10V

(3)

Diode is in forward bias, so it will behave as simple wire so,

SRITS Y I (AT H 8, M T8 FIIR IR B IS Brd B |

A
vw

:

b = 10kQ

\AAAALY

5kQ

__AAAAA

|,
I30V
x5 =10V

So 31d:, Vap =

5+10

A particle of mass m and positive charge q is projected with a speed of vq in y—direction in the presence
of electric and magnetic field are in x—direction. Find the instant of time at which the speed of particle

becomes double the initial speed.

x-fen # SuRed fagd T g &3 4 T m SIAE A1 gD 3MA™ q B B Vo arel & y—fa=m #
vafia fan STan B | 98 9IS DINIT F9 B0 B AT YRS AT B SR B SR

(1)t:M (z)t:M @) t= Mo
qE qE qE
(1
Voj
YT maq E = E,i
N —_— R
X B = Byi
As v = VO] (magnitude of velocity does not change in y—z plane)
(2wo)2 = v3 +v2 vx = +/3v,
\/§V0 — 0+£ ; t= M
m qE

4)t= 2qE
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12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

\.J/

c

Two sources of sound moving with same speed v and emitting frequency of 1400 Hz are moving such
that one source s is moving towards the observer and s, is moving away from observer. If observer
hears beat frequency of 2 Hz. Then find the speed of source. Given

] @ AT TH T qTA v H AT B SR 1400 Hz 3 g IRIT R I B | TH FAT s S B
IR TRME 8 T T8 ST s s A fawdia feen § o= g1 3 #1d 2 Hz & g amgell g @
@ ST @ Frer Bl A g

Vsuund >> VSuurce

Vsound = 350 m/s

1 1
(1) 2 (2)4 (3)2 (4) 2
(1)
\ \
— 0 —
S1 observer S2
C C \_
o[soy) ~blcov) 2
= lm/s
4

An electron & a photon have same energy E. Find the ratio of de Broglie wavelength of electron to
wavelength of photon. Given mass of electron is m & speed of light is C.
Udh Sodgd T U BITH &I SHoll THAAM 8 | SAdgid a2l BT &l SI—dITell TRIQed &1 U §1d

HINTY | fEm 1 B, ST &I SFAH = m UBI & a7 = C

(1)1 £1/2 (2) szc (3) /—sz (4) £1/2
C (2m m C 2m
(1
Aq for electron = h
2mE
A for photon = e
E
. h E 1 E
Rato= — — = — [—
J2mE hC C V2m

A ring is rotated about diametric axis in a uniform magnetic field perpendicular to the plane of the ring. If
initially the plane of the ring is perpendicular to the magnetic field. Find the instant of time at which EMF
will be maximum & minimum respectively :

TP gId YHAHM DI &3 (I7d B I & oad) H A D Agfeyl goiF R @ B | RS H Ty

P T DI 83 B A © | 98 F9I 9 EMF P1 A B fbad dq1 =gATH BT

@= 10 Sec
®

att=0

(1) 2.5 sec, 5 sec (2) 5 sec, 7.5 sec (3) 2.5 sec, 7.5 sec (4) 10 sec, 5 sec
(1)
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Sol. - 0=2E=T
T 5
When ot= =

¢ will be minimum.
e will be maximum

t= =2.5sec

SIERINIE

When ot==
¢ will have maximum.
e will be minimum.
t= T = 5 sec.
n/5

15. Electric field in space is given by E(t) =E, £%)cos(mt + Kz). A positively charged particle at (0, 0, ©/K)
2
is given velocity VOR at t = 0. Direction of force acting on particle is

i+ j

V2

(Mf=0 (2) Antiparallel to

(3) Parallel to -3 (4) k

J2
frdt S R faga &= E(t):EO%)cos(wt+Kz)ﬁm I B t=0W & garaRd & e Reafy

(0, 0, T/K) BT vok o faam Sl ® o B9 WX W arelt g fob fawm &

i+]
(Mmf=0 (2) — & yfoawr=R
V2
(3) [E3} P FER (4) k
V2
Ans. (2)
Sol. Force due to electric field is in direction —M
V2
it]
because att=0,E=— Eo
V2

Force due to magnetic field is in direction q(\7 ><I§) and V| k

itis parallel to E

net force is antiparallel to Kﬂ)

V2



16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

\.J/

c

Focal length of convex lens in air is 16 cm (ugass = 1.5). Now the lens is submerged in liquid of
refractive index 1.42. Find the ratio of focal length in medium to focal length in air has closest value

T SWA @ Bl BIDHA 9 16 M B (Uglass = 1.5) 31T I Pl 1.42 Uacid arel %G H gardm A1l @ |
HETH TAT B H AW B WIHA G BT AU BT Abead AF BT

(1) 9 (2) 17 (3) 1 (4)5

(1)

fa Ha R1 R2
fm Hm R1 R2

Mg 4] (150 _,
f, \bm ) (142 0.08

== {:z_ } = Ffo_q " (1.92)(0.5)
f, (142)(05)

=—-———-=8.875~9

f 0.08

a
A lift of mass 920 kg has a capacity of 10 persons. If average mass of person is 68 kg. Friction force
between lift and lift shaft is 6000 N. The minimum power of motor required to move the lift upward with
constant velocity 3 m/s is [g = 10 m/s?]
920 kg @ U& forde # 10 3MEH 3N IHd B AT AEH &1 MAas g9 68 kg 71 fooe den fome
AHe & 7eF =¥ g 6000 N 21 3 m/s & fad o 91 fofde @1 SR Wi axam & forg #iex @ =gAaaq
wfadd 8 [g = 10 m/s?]
(1) 66000 W (2) 63248 W (3) 48000 W (4) 56320 W
(1)
Net force on motor will be
Fm =[920 + 68(10)]g + 6000

= 22000 N
So, required power for motor

Pm = Fy.V

=22000x3
= 66000 watt

The hysteresis curve for a material is shown in the figure. Then for the material retentivity, coercivity
and saturation magnetization respectively will be

e o1 @ AT @ ol o § oS W g A1 usred &1 rRige, fnfear den uRyv e
FHAER BT

(1) 50 A/m, 1T, 1.5 T (2)1.5T, 50 A/m, 1T
(3)1T,50 Aim,1.5T (4)50 Am, 15T, 1T
(3)
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Sol.

X = retentivity

y = coercivity

z = saturation magnetization
X = ARG

y = frnfaan

z = aRYl goea

19. An inductor of inductance 10 mH and a resistance of 5Q is connected to a battery of 20 V at t = 0. Find
the ratio of current in circuit at t = oo to current at t = 40 sec.
TEh IR FTat IRaed 10 mH Ten Ua ufiRigd foae) ufekig 5Q8, S 20V & S8 91 gl 21 t=0
3R t=40 sec W fagd uRuy # @ gR1 &1 Igurd 91 3 |
(1) 1.06 (2) 1.48 (3) 1.15 (4)0.84

Ans. (1)

-t
Sol. i=io {1—eURJ

20V

-t
= 20| 4 _ gooms
5

= 4(1 _ e—500t)
i,=4
i40 = 4(1 _ e—500x 40)

=0.01H

1

=4l | =4 -

(e2 )10000 ( 7_2910000J

.Ii ~1 slightly greater then one.
lao

Lo 19 oirer T
a0
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¥
B2
20. Find the dimension of —
2,
B2
—— BT AMTH AT BN |
2,
(1) ML~ T2 (2) ML2 T2 (3) ML T? (4) ML2 T
Ans. (1)
B2
Sol.  Energy density in magnetic field = o
Ho
_ Forcexdisplacement _ MLT2L - ML= T2
. 3 3
(displacement) L
. B2
DI &7 H Holl T = ——
2,
-2
_ aaxﬁmﬂq: _ MLT3 Loyt T2
(favemo) L
Numerical Value Type (F&TH® THR)
This section contains 5 Numerical value type questions.
39 TS § 5 G&ITHG TR & U 8 |
21, A capacitor of 60 pF charged to 20 volt. Now battery is removed and then this capacitor is connected to
another identical uncharged capacitor. Find heat loss in nJ.
60 pF @& ©RE @ 20volt & SMIRIT fhar Srar ¥ 3@ SHA 9 @I &R §9d RNl W T 3R
IR A WeTRF B STST Sl 8, A S B @l 749 nd § B |
Ans. 6
Sol.
| |
\% 0
’ I
Vo/2 ¢ ¢ 0
Vo=20V

Heat loss &A1 81fY = U; — Us

2
Teve—o|le[Ye
2 2 2

cv?
4

_ (60x10)(20) |
4

=6x10°J=6nJ



22,

Ans.

Sol.

23.

Ans.

Sol.
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When m gram of steam at 100°C is mixed with 200 gm of ice at 0°C. it results in water at 40°C. Find the
value of min gram .
(given : Latent heat of fusion (L¢) = 80 cal/gm, Latent heat of vaporisation (Lv) = 540 cal/gm., specific
heat of water (Cw)= 1 cal/gm/°C)
19 100°C W, m UM {19 &I 0°C W 200 gm % & el fAf¥a fea srar 1 afs s & aRoms® arg
40°C &, @ m &1 919 9 ¥ S1d BRI |
(e g : 19 & 7 S (Ly) = 80 cal/gm, arsad @ T« HW (Ly) = 540 cal/gm., ar=t @1 faf¥re So
(Cw) = 1 cal/gm/°C)
40
Mice Lf + Mice (40 - 0) w = msteaml—v + msteam(100 - 40) Cw
= 200[80 + 40(1)] = m[540 + 60(1)]
= 200 (120) = m(600)

m =40 gm

A solid cube of side 'a' is shown in the figure. Find maximum value of 100B for which the block does
a

not topple before sliding.

‘a' qoll &1 39 °9 fm § uelRid g1 @ 1002 F1 3fferHad A/ A B, s fog e haes 4

gd A1 geie |

u=0.4
50.00
For no toppling &1 gefed & fog

F 3+b Smgi
2 2
a a
—+ub<—

Hp P25

0.2a + 0.4b <0.5a

0.4b<0.3a

<32
4

b <0.75a (in limiting case ¥ fRerfa #)

But it is not possible as b can maximum be equal to 0.5a

R I8 TG T8l a4ifd b BT AffHT 0.5a 8 FHAT T |

(1 OOEJ =50.00
a max.
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24, Magnitude of resultant of two vectors P and Q is equal to magnitude of P . Find the angle between Q
and resultant of 2P and Q.
3 Afeet P den Q & gRumH Wiy &1 aRe P & uR¥T & R B A Q T 2P g Q & uRomH
| & AL BT BT

Ans. 90°
Sol.

ST\ U
!

P+Q

Q
So angle between (2P +Q) and Q is 90°
3 (2P +Q) T QB HEA BT 90° T
Alternate solution d&fea® el
ped-#
P2+ Q2% + 2PQcosb = P2
= Q+2PcosH =0

= cosH = —3
2

2P
tang = —228N0 __ [2Pcosd + Q = 0]
2Pcos0+Q
o =90°
25, A battery of unknown emf connected to a potentiometer has balancing length 560 cm. If a resistor of

resistance 10Q) is connected in parallel with the cell the balancing length change by 60 cm. If the

internal resistance of the cell is % Q, the value of 'n' is

= fgga ar8d 9@ @1 9 TS fwadrdt § 91 g8 ©, e forg Ege @ ars 560 cm B 1 Af 10Q &
iRy S8 & WY FARR HH A SISl oY @ Age aws 60 cm @ uRafia B ol ¥ Al e @

ATRSD gferiy %Q%,Fﬁ 'n'®1 AT B

Ans. 12
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Sol. Let the emf of cell is € internal resistance is 'r' and potential gradient is x.
A1 6 A &1 fIgd a15d 99 ¢, AaRe gRkRig v den fawa ggorn x B |
only cell connected :

EECI AR S

g=%0x . (1
After connecting the resistor

foRIY Sirew & ueETq
ex10
10+r
from (1) and (2)
(1) @ar (2) |
560x10

=500x . @)

=500s
10+r
56 =50 + 5r
rzg:LZQ
5
n=12
Eo Ro
| ¢ AW
560cm
N
———{E—JWMMrffb
n
r = —
10
Eo Ro
|} MWW

500cm




