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< Answer all questions

1) The physical quantity that can be obtained by the product of the potential difference and the amount of
the charge is given by.
1) Current  2) Flectrostatic field intensity 3) Electric energy 4) Electric power 5) Electromotive force

2) The maximum power (P) generated by a wind mill is given by, P = KpAV" where p = density of air,
- the effective area of wind crossed by wind propellers, V = Velocity of wind and K 15 @ consjilc
w uhoul dimensions. The value of n is given by
i 2)2 3)3 4)4 5)5

3) A small stone is projected horizontally in air as shown in the Path of the stone
figure. X is a point of the path of the stone. XH and XV are
horizontal and vertical lines drawn through the point X. XT is
the tangent drawn to the point X. The directions of the
force/forces acting on the stone is directed towards

1) XV and XH only 2) XVonly  3) XH only

4) HT only 5) XV and XT only

4) A solid X is under thermal equilibrium with a solid Y. The temperature of solid Y is equal to the
temperature of solid Z. The masses and the materials of X, Y and Z are different each other. Consider the
following statements.

A) The internal energy of X and Y are equal.

B) Itis not essential to have thermal equilibrium between Y and Z.

C) There is no effective heat flow, when X is kept in thermal contact with Y and Z.

The true statement is given by

1) A Only 2) B Only 3) C Only 4) A and B Only 5) B and C Only

5)  The equation of describing the changes in composition of nuclear quark and the Lepton emission of B+

decay .is given by,

1) down —» up +positron + clectron neutrino

2) down —> up +positron + electron antineutrino

3) up — down + positron + electron neutrino

4) up —» down + positron + electron antineutrino

4)up — down + electron + electron antineutrino
6) A satellite is rotating around the earth. There are two positions of the path of the satellite having shortest
distance and the longest distance from the satellite to the Centre of the earth. They are R and 3R
respectively. The velocity of the satellite at the shortest distance is given by (neglect all the resistance

forces). -
'GM GM 3) .‘91\_" 4 ||BGM 5) ’3GM
DV R ?) J 7 V6R VR Y
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8)

9)

10)

The couple of torces of same magnitude are marked on following figures

Al

)

Flecive

resistance o 1".),, -—1—\
—Q.I
- | the engine

Normul
boreaction

The figure/(s) which can be used to describe Newton's
2) B only

1) A only

\\}Ighl

B) carth

Coray itanhion:

Frus maoor
Lifting

force

AEFRNANRARREDENR )

P

.

weight
3 law is(are) given by
3) B and C only

4) A.Band C only

S)AITA.B,Cand D

Consider following statements regarding the transverse and longitudinal waves,
A) Transverse waves cannot be transmitted on the surfaces of solid medium.
B) Mechanical transverse waves cannot be transmitted through a gas or a liquid.
C) Sound waves are longitudinal and electromagnetic waves are transverse.
From following statements

I} Only A is true. |
2) Only B is true.

3) Only C is true.

4) Only A and B are true.
5) Only B and C are true.

In the given circuit there are six identical resistors of V—— !

each R resistance. The effective resistance between X

and Y is given by R R R '
'R 2R3 3)R2 !
1) 2R 5)4R ' ' i

A cell of having 12V electromotive force is charged from an external source for 20 minutes. The electric ’
energy gained by the cell within this time period is 7.2 x 10*J. The amount of charge flowed to the cell is
given by

nsc 2)60C 3)ro0c 4) 600 C 3y 6000 C
The figure shows that four identical
blocks of mass m and the thickness h
are kept on a table. The minimum work
has to be done on the blocks when they

are keeping one on the other one is ” ” I [

|In b

given by l
)5 mgh 2) 6 mgh 3) 8 mgh
1) 10 mgh 5) 12 mgh

——
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12) The graph skows th vanation ot displacement (S) with time ' m
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A loudspeaker which emits constant 2000Hz frequency is moving along a circular path ata 15 ms™ i
constant velocity. An observer at a distant point from the loudspeaker hears the sound variation with |
time. The maximum frequency heard by the observer is 2100 Hz. The velocity of sound in air is given by

13)

1)294 ms™ 2)315ms! 3) 324 ms’ 4)330 ms™ 5) 340 ms™'
PR
14) A uniform magnetic field (B) is perpendicular to the planc of the paper and it covers / /-‘r;-‘\ \
a circular area of radius @ (a<h). This field is uniformly changed with time. The ( [z :‘-'(__._;\I ]
induced emf in the wire loop of radius 4 is E. The induced emf in the wire loop of | \:, /
radius 2b is given by "-\ S—r /“
1o 2)E2 3)E 4) 2E S)4E ~___
Vi
15)  The variation of potential difference (V) across a cell with the current (1) is
given by the graph (a). The internal resistance of the cell is increased and the
emf is decreased at the end of the lifetime of the cell. The best representation
of the variation of the potential difference (V) with current (1) at the end of the
life time of the cell is given by > |
Graph -a

(graph- a shown by the dotted line.)

v

5)
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16)  The figure shows that a path of two monochromatic rays which
passes through a system of optical instruments. The instrument(s) in
the system would be ]

A) Right angle bi-lateral prism ]

R Fgquilateral prism

) Glass block and a convex lens k‘
1) A only. 2)B only. 3) A and B only. L\
4) Band C only. 5) AllA, Band C. —_—\

17)  The rate of volume of flowing of water through a capillary tube of radius a the length / which connected
1o a constant pressure head is 16 em™ The rate of volume of flowing water through a capillary tube of
radius a 2 and same length when 1t is connected to the same pressure head is given by
1) 16 cm’ 2)8cem’ 3)dem’ 4) 2 cm’ 5) 1 em?

18)  An amount of 6300J of heat energy is needed to increase the temperature of a gas i 150 K at a constant
volume. An amount of 8800 J of heat energy is needed to increase the temperature of a gas in ISOK ata
constant pressure. The change of the internal energy of the gas when increasing the temperature in 150 K
is given by
1) 2500 2) 6300 J 3) 8800 J 4) 11300 5) 15100

19)  An electron is moving from point X and Y in a constant 100 NC electrostatic field. The distance between
X and Y points is 4cm and the line XY is inclined in 60° to the horizontal. The only force which 1s
applied on the electron is the electrostatic force. The difference of kinetic energy of the electron when it
is moving from X to Y is given (e = 1.6 x 10" C) .

1) -deV 2) -2eV 3) +2eV Yo o
4) +4eV 5)+6eV >
X » -

|

20)  The values of R and S inputs of the flip-flop shown in figure -1 are given in the graphs shown in figure -(2). The |

values of Q out put according o the respective inputs are represented by
R 0 =
L~ i 0 t
! i f
~ - |
< L K o R |
U : - t
il . '
I !
0 (3] ‘ i
0 t 0 : .
ror o1 it t ) ) L ; . t
ay (2
I ]
Q Q
! d F' r [ I, i t o r ! ] ' r t
i i)
L —_—
Q
" T oo, 4, 1 1
(5) ‘
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211 The eross-sectional areas. lengths and Thermody namic lemperatures of live conducting wires are given in

the following table. The maximum resistance i< having for

_L‘m_v;" sc._-c{i(in_ _ t.m;lh l Icmpcr.nﬂr__c__
N A 2L 20
2 A |l I
3) 2A 21 21
1) 2A L T
5) 2A 'Jl. o T |

22)  Cool water is filled i a sealed glass container of 200 ml capacity. If this container is sunk in a large
container of having 200ml hot water, the best representation of the variation of the temperature of two

vessels with time is given by

23)  One end of a well lagged conductor is heated and the other and is kept in melting ice. Now the rate of
heat supply is increased. The correct statement from following is

| Temperature of heated end | Temperature gradient | Rate of flowing heat
1) | Increasing | increasing - No chané-c -
2) | Increasing increasing increasing
3) | Increasing No change increasing
4) | No change | increasing No cl';angc o
| 5) | Nochange No change | Nochange

24) Theanternal resistances are negligible of the two cell systems in the figure.
The electromotive force of the cell X is 6 V and v is an ideal voltmeter.
The reading of the voltmeter is,
(10 (2)6V (G)8V 4V
4y 6V (3)-8V
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25) The rtio of intensities of two light waves is 94 The ratio of maximum and mimmum intensities of the

i wave which formed on a screen by interfering above two waves are given by

‘ 1S )25 332 491 5,750

26) A logic cireunt s contralled by tour switches

Ay Ay &
of WX Yand / The switches to be closed to 6“3} ?

hight the LED bulb are
INWand Y l: ’
D)Wand X DC

W Wand /7 '
| HXand Y DL] D U N
i SyXand Z QN
27) Two identical beads are kept at point A of an equilateral triangle which made by a
uniform wire. The triangle 1s smoothly rotating about the vertical axis AO. The two \ "/
beads are released together at rest from point A and allow to slip along the sides of AB 'f‘l
and AC without any friction. The physical quantities, which are not being changed / : o
while the beads are slipping F &
1) Angular velocity and mechanical energy.
2) Total angular momentum and mechanical energy’
3) Angular velocity and moment of inertia. L - )
B 0 c

4) Total angular momentum and moment of inertia.
5) Mechanical energy and moment of inertia.
water

v — —

28) An clectricity generator is operated by the water wheel Rotating direction

given in the figure and producing the current electricity.
The rate of water flow is 200 kg s. The generator

Generator
supplies a current of 32 A under 230 V. The efficiency
of the water wheel when neglecting the kinetic energy
changes of the water flow is given by
1 14% 2} 16 % 3)23% 4) 46 % 5)52 %

Thin wire
203 A vessel of width 2a is filled with a liquid. When a thin wire of A
weight per unit length is smoothly floated on the surface of the
liquid. the surface of the liquid is depressed in y depth as shown in

the figure. The surface tension of the liquid is given by (y << a)

h n 2 5) 242
2y v y
44a
4) R 5) . = 2a >
dy .

30) The best representation of the variation of the maximum kinetic energy of the photo electron (E) with the
frequency of incident radiation (f) is given by

| l/ E |\ | l/ | Er
i [ { { / f
2) 3)

4) 3)

' 1) 2
|
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mscl up which 15 used 1o determine the frequency of a sound wave is as shown in following I figure.

The wave which s emmtted by the sound source is reflected by the metal surface. I'he microphone 15
} placed ai 1 dstance from the plate. When D= 12cm. a mimmum intensity of sound s dentificd by the
l micropkone When the metal surface is further moved away from the rietal surface there 1s another

pont ol having mm mum intensity at D=15¢cm  The frequency of the sound wave 1s given by

(Theveloony o sound inairis 36 m s '&

U microphone
Metal plate

| 1 sellz 2112 Hz

3) 5600 Hz

Sound source

4) 11200 Hz

S) L1400 k2

A positively charged oil bubble is moving downward under Vo terminal velocity in an electrostatic
field of intensity E. The resistive force applied by air on the oil bubble is directly proportional to the

velocity of the bubble. The best representation of the variation of Vo with E is given by

\" (1] vO

———

Vo

Vo

33) Two long parallel conductors are laid on a smooth surface as

] shown in figure. Another two long parallel conductors are kept
| on the above two conductors. The length of one side of the

I square made by the conductors is a, There is a magnetic field
of intensity B which is perpendicular to the plane of
conductors. When t=0 the conductors are moving outward
under constant Vi, velocity. The induced current along the
square after t time duration is given by ~% is the resistance of
the conductor per unit length.

Bv,
4}‘1

aBv,

) B y By
' l(a-r\"ol)

34) _A20Q resistor is connected to an alternative

is vari Vv
' voltage supply. The voltage is varied from 4V to -

-4V

ch

4)

Vo

— Vi

2V within same time durations as shown. The
mean power dissipated through the resistor is

given by
. 02w 2) 0.3W
! 4Ho8 W 5)

-2V4

3)0.5W

|
_—

v
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A student decides 1o determine the specific latent heat of vaponization of a hiquid. A heater 1s used to boil
the hiquid and measure the mass of the vaporized liquid in one second. When the power of heaters arc

40W and 80W the rates of vaponzation are 0.0393kgs ' and 0.0893kgs ' respectively The specific latent
heat of vapourization of the liquid is given by

1) 400 ) ke 2) 800 ) kg 31200 1 k! 512000 ) kg

4) 1600 J kg

An clastic rope which follows Hook's Law is used by a bungy jumper to jump down from a high bridge.

36)
The gravitational potential energy is measured from the lowest point which is reached by the jumper The
best representation of the variation of the gravitational potential energy(A) and the clastic potential
energy(B) with the vertical displacement (s) measured from the top point of the bridge is given by
(n (2) (3) (4) (5)
I I L I I
| T P oA A ~A A
. A /B ~B g ~B “. B
| £ / // ) //—- /‘,
" 4 4
0 l__ » X, OJ_ . 0] ya 0 < 0
0 s 0 5 0 s 0 s 0 5
37)  Anobject is floating on a liquid. '
A) The centre of gravity of the object should be lower than the centre of buoyancy. l
B) The centre of gravity of the object should be higher than the centre of buoyancy.
C) When the object is completely immersed and floating, the centre of grayity and the centre of
buoyancy should be coincided.
D) When the object is floating whether fully or partially submerged. its weight is equal to the up thrus!
The false statement(s) is/ are
1) AandB 2)Band C 3)A,Band C 4HA,Cand D 5)AllAB.Cand D |
I
38)  Three metal rods of same material of different cross-
| . , ) conductor v
sectional areas are connected in series as shown in X ‘
\ r L_.__o———_"_—__’__*
figure. When an (1 )current is passing through the I [
rod, the variation of the potential (V)along the rod |
from X to Y is best represented by :
vl ‘
ve R
—-_‘_—-_“--, \ | I
KH‘" . \\. -
o\ B A
; X Y X
' (1) (2) (3)
‘x "' __-._l
! I
1 [4] ! d
Q +e 0 x Y
! (4) ! (5)
39) - The graph shows the variation of potential (V) of a
given area with the distance (d). The point which can - |
apply a largest force on a charged particle is given by E |
~ i
..“\ ) ’ D d |
1A 2)B 3)C N |
4D S E |
|
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l 10y Heat is supplied to a mass M of ice at 0°C until is completely melied and transformed to the vapour

I'he latent heat of vaponzation of water is 2 » [0 1} latent heat of fusion of ice is 4 « 10° J kg’

-

and specific heat capacity of water is 4« 10" 14y ') |

the total heat absorption of the system would be
1y 9% 2ya19,

I = percentage of potential energy converted by
RN RN 4) 8o Y 5) 100 %

41) One end of a cylindrical metal rod 1s kept in melting ice and the other end is kept in a steam chamber. The
rate of melting ice1s 0.1 g5 ' [Fanother rod of having a half a length, twice a radius and Y« ™ of heat

conductivity of that of previous rod 15 used to melt ice under above procedure, the rate of melting ice 1s
given by ings

1) 0.1 202 3)3.2 4) 1.6 5)22
42) When the object is kept at a 25¢m distance away from the
lens, an inverted image is formed at 100cm distance from the } ﬁ |
lens as shown in the figure. Another lens of focal length 20cm o U
1s kept at 1 10cm away from the first lens. The correct ) J
statement regarding the final image formed by the second lens is sslc; 1Db em
1) It is real and upright with respect to the object. =20
2) It is real and inverted with respect to the object. m Wn
3) Itis virtual and inverted with respect to the object. 4 |
4) 1tis virtual and upright with respect to the object. U U
5) An image is not formed under this situation. i

- —

25cm  110ecm
43) A rectangular glass block of ABCD of refractive index n;_issunk in

the water of having refractive index n: (ny > m2). A lightray is incident
at the surface of AB as shown in the figure. The maximum angle of
incident (Ctwax ) for emerging the ray from the CD surface only is

f 4 3,|\
{llsin"[ 5’—] (2)sin "| & } f3)sin"[L ]

LW \ M4 oy

2 d
M)sin"[ Jg -11 {S)Sin"[ :—;-1]

1

44) Five identical metal plates are kept parallelly each other as shown

| I—
figure. The effective are of one plate is A and the gap betweentwo | 5
plates is d. The effective resistance between point P and Q is given by | , o
s Ae —_—
nsAe" 2]% A& 3)2 ——d“' 5
d d z
N A% 5) HAS
3 d d

45) Two electrons are moving in two circular paths of radii ry and r2ina
uniform magnetic field B)as shown in given figure. When o - 1/3, the

vV, . .
ratios of velocity L is given by

1) 1/9 2) 173 31 4)3 59
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16) 1 MNO s a smooth fised corducting frame which inclined in 0 angle to the

horizontal. A uniform magnete field of B magnetic field density is applied M ' N

vertically unwards to the conducting frame A conducting rod of PQ of length [

o L P, |/
and mass m s moving downward along the conducting frame with ¥ umform —-..#O
velocity  The induced current through the PQ rod 1s given by , B

mgs nd 2 mygcos 3}::13;&;139 /i/' ‘ ‘/,'

B, Bl / | B

g 3 l. [ S — \_Z__'_—
) — 50 B O
Blsing

47) The internal resistance of the cell of the given potential divider circuit is

neghgible. R, and R; are variable resistors. The correct statement is ’—lll p
1) When R: increasing the value of V is reducing. /}/"R;
2) When R, is increasing the current through R and R; are decreasing
and the value of V is increasing. Vo T B
3) When R 1s increasing the value of V is decreasing. ’R v
4) When R; is increasing the current through R, and R are decreasing / :
and the value of V is reducing. | 'l' ;

5) When R: is increasing the current through R, is increasing.

48) A train travels along an inclined mountain and carries 200 passengers of having average mass 70kg each.
The inclination of the mountain is 30° to the horizontal and the train has a constant 6 ms '
mass of the train 1s 80 000 kg. The 40% of engine power is consumed against to the total weight
(the weight of the train and the passengers) The power of the engine is given by
1) IMW 2) 2.8MW 3) 7.05MW 4) 14.05MW 5) 16.05MW

velocity. The

49) A metal wire of diameter 0.25mm is clamped to determine the Young's Modulus as shown in following
figure.

wire

—

clamp
Pulley HG) 1_r/

___-.l -~ Pulley
. '

e —

indicator

e
/ F

scale

The clamped wire is gone through two smooth pulleys and a load
F is connected to the end of the wire. The length between the
clamp and the indicator can be read by the scale. The initial length
between the clamp and the indicator is 3.0m. The given graph
shows the variation of the scale reading with the load (F). The
Young's modulus of the material of the wire is given by (1=3)

Scale reading/mm

1Y 1.0= 10" Pa 1.6 <10"Pa  3)32x10"Pa
4) 16 «10"Pa  5)3.2x10'Pa
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10V

50) Th?““"-*‘_‘-‘“”'l‘f' output (Vor s ith time (1) of the given operational amplifier, related to the non-ifiverting

_——__"—h — — et — —
[ 0 —-‘
I
2) 3)

l
nyv
0
SRS
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