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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4
choices (1), (2), (3) and (4), out of which ONLY ONE
is correct.

Choose the correct answer :
1. Two disc having same moment of inertia about

their axis. Thickness is t1 and t; and they have

. R .
same density. If —1:1, then find L
2 2 5}

(1 — (2) 16

@) — (4) 4

Answer (2)

RZ
Sol. TCRZtDT =]/

4
So 1 _tPRL Ri
h t,pR;

4
= L Ry =16
t, (R

2. Inseries R-L circuit, voltage of battery is 10 V. Resistance

& inductance are 10 Q and 10 mH respectively. Find

. . 1
energy stored in the inductor when current reaches —
e

times of maximum value

(1) 0.67mJ (2) 1.33mJ
(3) 0.33mJ (4) 0.50 mJ
Answer (1)

Sol. €=

= 1072 x 0.067
=0.67mJ

3.  Ina potentiometer null point for two resistances R1 and
Rz is at 40 cm as shown. If 16 Q is connected in parallel
to R2 then null point is at 50 cm then R: and R: are
respectively

IR]. RZ

AMA

AMA
Yy ] vy

(1) 160,48 Q

(2) 320, 3—329

(3) ?9,169 (a) %9,329

Answer (3)
Ry _40 2
R, 60 3

Sol.

3R1=2R>

Ri(R, +16) 1
16R, 1
R16 2R,
R,+16 3
48 = 2R, + 32

R.=8

1

R, =—
173
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4. Inthe given situation force at center on 1 kg mass
is F1. Now if 4m and 3m is interchanged the force
is Fo2.

h_2
Given : F, o - Finda.

(1) a=5
3) a=7
Answer (1)

3F,
AF, 25\/2}:‘
Sol. F 2

£ _226m

1 2

a
4F,

3F; Ff\/,y,
F, 2F,

2
F, =J10F; = \/1OGL2
a

/10 5
r Vs 2

5. Match the column

Column-l Column-ll
(A) Thermal (P) M L2T_2K_1]
Conductivity
(B) | Boltzmann @ | (MIL-T2
Constant

(C) | Spring constant (R) | [MTL'T-3K-"]

(D) | Surface tension (S) | [M'LOT2]

(T) | [MIL2T-3K"]

(U) | [ML2T]

“a"®as"
(1)A->R;B>P;C—>S;D—>S
2y AbT;B>P;C>U;D->S
B)A->R;B>T;C—>Q;D—>Q
4) A->T;B>U;C>S;D->Q
Answer (1)

Sol. Theoretical

6. A simple pendulum with bob (mass m & charge q) is in
equilibrium in presence of horizontal electric field E then

tension in thread is

(. m)

(1) mg +qE (2) m’g® +q°F
(3) +Jmg+gE (4) mg + gE tan6
Answer (2)

Sol. T+mg+qgE=0

T= (mﬁg+qﬁE)=\lm2g2 +q1E2

7. Detector D moves from A to B and observe the
frequencies are differing by 10 Hz. Source is emitting
frequency fo as shown: Speed of detector is 35 times less

than speed of sound. Then fo is

Be
IEIOm
S 120m
o

____________ I
1160 m
A
(1) 400 Hz (2) 350Hz
(3) 250 Hz (4) 150 Hz
Answer (3)
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&_‘B 9. In adiabatic process the temperature reduces to
75
Lih and volume increases to 8 times. Find
{ 160 m 4
Sol. o A om0 adiabatic constant of the gas.
E 3 5
: (1 n (2) 7
1 90m s g
L @ 3 “4) -
L= Answer (3)
A
TVY-1= Constant
C+Vcos°53 _ C—Vcos37° ~10
c = TV1l= (8V)y !
74 _ y-1
{E} H‘ = =T

50 C
fy =22 x = =250Hz
077y

= (R=@Y - =y=2
8.  Disk m1=5 kg & radius r1 = 10 cm and disk m2 = 10 kg & 3
radius r2 = 50 cm are arranged as shown in figure. Find
moment of inertia about an axis through common
tangent and parallel to the plane of the disk.

10. Six charges (four + g, two — q) are present at circle of
radius r and centred at origin as shown. Electric field at
origin is

myr

m,r,

31 57
1) =—kgm? 2) ==kg m2
1) S ka (@) kg
P 51 S -
(3) ?kg m2 (4) Ekg m?2 4r e, r? 47560!‘2( )
\/§ 2 \/§ 2
Answer (4) (3) ;qz(—l) (4) 9 /)
X 5 2neg r Teg r
mar; 2 m,r- 2
Sol. ( 21 +m1rlj+( 22 +mzfzJ:/ Answer (3)
Sol
1 oos e 2410
100 4 4
1 50 51 2k
E_‘—E:E kg m? E= _Zq = Enet = E\/—

r
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11. An a-particle with KE 7.9 MeV is projected towards a
stationary target nucleus of Z = 79. Find the distance of
closest approach.

(1) 1.44x 107
(3) 1.44x10%°
Answer (2)

KZe x2e

(2) 2.88x 107
(4) 2.88x 1071

Sol. KE= =7.9x10°

_9x10° x2x1.6x10 "
10°

12. A planet ‘A’ having density p and radius R has escape
velocity = 10 km/sec. Find the escape velocity of a plant
B having density and radius both 10% that of plant A.

d =2.88x10° 14

1 1
1) — 2) —
(1) Jio (2) 0
1 1
3) —— 4 —
(3) T30 (4) NG
Answer (1)
Sol v,b,=\/Gm><2 =\/G 8 R?
R
V—Az\/Q[R—A]:«/BXIO
vg \pPs\Rs

1

Va
Vp=——— = —
8 1010 V10

13. A conducting rod of mass m and length /is moving
on a infinite pair of conducting rails as shown.
Conducting rails are connected to a resistance R at
one end. Motion is in vertical plane and horizontal
magnetic field in the region is B. Find terminal speed

of rod.
R
® MW ® B
(m, 1) ®
® ®
© @ ®
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3mgR mgR
1) Vy=—o= 2 =
( ) 0 ZBZIZ ( ) 0 ZBZIZ
mgR 2mgR
(3) VO = lez (4) VO = Bz/z
Answer (3)

Sol. Let Wois the terminal speed then power dissipated

is

( V,B! )2 o VBB

R R

and power delivered gravity is mgvo
BZ 2

SO, mgVO :TVOZ

mgR
g2 °

14. Aray parallel to x axis (principal axis of curved surface.

The x co-ordinate where ray cuts x-axis (in m) is :

(The radius of curvature is 50 cm)

y
7\
b
(e Y
i/
S A
\ p=1.5
(1) 15 (2) 0.5
3) 1 (4) 2
Answer (1)
Sol. ﬁ_ﬁ:—uz_ul 31_522
v u R v 05

V=15
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15. A sinusoidal EMW is given by E = 20sin| — 6 So 2 lens
. sinusoida is given by E =20sin %x—lo t l_l__l l_l_l___s
propagating in a non-magnetic material. v, 9 4 v, 9 4 36
Dielectric constant of material is 36 4
Som",=| — |-=—
(1) 9x10* (2) 3x10? 2 (_ jg 5
(3) 4 (4) 2 W (4
Answer (3) So my =m',.m, =(Ej><(1) ==
sol. k=Cm 2 _10°
"V 300 v So [M]_2x5_5
8 nb 3X4 6
3x10
2 17. Match the column-l with the correct numerical
values of energy/heat in column-Il (R is universal
H=—=pu=2 gas constant)
Column-l Column-lII
£: He = \/ﬁ =2
V' Vkogo (A) | 1 mole of monoatomic | (P) | 650 R
16. Combination of lenses are arranged in case | and case |l ideal gas undergoes
as shown in figure. polytopic process
Case | s PV2 with AT = 320
10 cm—»N 10 cm—)/\ W K find AU
¢ /\Aﬂﬁ caem /V A__,fz:dcm (B) | Find heat supplied to | (Q) | 800 R
f,=5cm f,=5cm 2 moles of gas having
. 5
Magnification in two cases are m1 and mo. Find ] heat capacity as ER
m
2 and AT = 130K
W 3 @ 2
6 3 (C) | Findthe AUfor 1 mole | (R) | 480 R
3 6 diatomic gas for AT =
(3) 2 (4) T 230K
Answer (1) (1) A->R; B>P;C—>Q
ol F:rcise'l . 2 A>P; B5>R;C—Q
E_E_Z_E 3)A>R; B>Q;C—>P
1 1 1 1 1 1 3 4) A->Q; B>P;C>R
So “+—=—"F" = S=————=—— A 1
v 10 20 v 20 10 20 nswer (1)
2 Sol. AU for any process "CyAT
So ===
| = 3x10 3 (A) AU=1x>Rx320-480R
For case Il 2
For 15t lens i+i:1 (B) AQ-" CproceSSAT:ZX?xls’O:%OR
Vl fb 5
— v, =10 so, m' _10_ (C) AU=1><§Rx320=800R
-10
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18. Statement-l : Fluid exerts pressure on the surface of a
solid in contact with it.

Statement-Il : The excess potential energy of molecules
at the surface of a liquid leads to surface tension.

(1) Both are true and statement-ll B correct
explanation of Statement-I

(2) Both are true but statement-Il is not correct
explanation of Statement-I

(3) Statement-l is true but Statement-Il is false
(4) Statement-ll is true but statement-I is false
Answer (2)
Sol. Theoretical

19. For an object revolving around a planet of mass M and
radius Ro at a distance r from the center of the planet. If
area velocity of the object is 10 km?/sec. Now if density
of the planet increases by +10% and radius of planet
increases by +10% then find new area velocity at same
orbital radius.

(1) 12.1 km?/sec
(3) 15.5 km?/sec

(2) 10 km?/sec
(4) 8.5 km?/sec

Answer (1)
2.3
4
Sol. 2= rr
GM
>, nr?nr’GM  GMr
S0 Varea = =

an’d 4
G 4 3 T _3
So V2., =—-r—nR3p==R3pGr
Area 4 3 p 3 p
Since ris constant so
110p(11) 3
V2 == =| R
2(Area) _ 100 \ 10

2 3
Vl(Area) PR

4
5 11
= V2(Area) = (Ej x100

= V2area) = 12.1 km?/sec
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20. Inthe given logic circuit shown in the figure, inputs A, B,
C, and D are applied as shown. An LED is connected at
the output. In which of the following combinations will
the LED glow.

A —

LED

c
D

(1) A=1,B=1,C=0,D=0
(2) A=1,B=0,C=0,D=0
(3) A=0,B=1,C=1,D=0
(4 A=1,B=1,C=1,D=1

Answer (4)

Sol. A+B  C+D are two terminals

AB - C+D LED glows when forward bias

SECTION -B

Numerical -Value Type Questions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21.
22.
23.
24.
25.
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