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Attempt all the questions.
Group ‘A’ [6x1=6

Tick the Correct answer.
1. A body of moment of inertia | rotating about an axis has angular momentum L,

the rotational kinetic energy of the body

(a) 2LI (b) 2L12 (@)1 (d) 2LI
2. The surface tension of liquid with increase of temperature generally
(a) Increases ‘_,{c%secreases
(b) Remains constant (d) Decreases up to 160° and then increases.

3. At aconstant temperature, an ideal gas is compressed from 6.0 liters to 4.0 liters
by a constant external pressure of 5.0 atm. How much work is done on the gas?
(a) + 10 liters atm (c) + 30 liters atm
J(g] - 10 liters atm (d) - 30 liters atm
4. A moving coil galvanometer carries a current | and the magnetic field is radial.
The coil has N number of turns and an effective area A. the torque acting on the

coil of a moving coil galvanometer is given by
(a) NA?B?| (b) NABI? NABI (d) N2ABI
5. Which combination of the metals in thermocouple gives the maximum thermo-
emf in equal temperature difference at the two ends?
(a) Iron and copper A¢) Zinc and iron
(b) Antimony and bismuth (d) Antimony and copper
6. A photon of frequency f is incident on metal surface of threshold frequency f;
The maximum kinetic energy of emitted photoelectron is

'9, h(f - fy) (b) hf (c) hfy (d) h(f + fp)
Group ‘B’ [4x5=20
Attempt any four the questions.
7. Answer the following questions, *

() Define angular momentum and write its Sl unit.  [1]

(b) A ballet dancer can increase or decrease her spinning rate by
using the principle of angular momentum. How? |2]

12 Pi
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|| (¢) A disc of moment of inertia 5 X 10™* kg m? is rotating freely about the axis
through its center at 60 rpm. Calculate the new revolution per minute if some
wax of mass 0.01 kg is dropped gently on to the disc 0.06 m from the axis.|2]

‘OR?

Jy} Define the term centre of buoyancy force and meta centre. Why should the
meta centre lie above the centre of gravity of floating body? (2]
(b) Explain the equation of continuity. (1)
(c) Figure shows a liquid being pushed out of tube by — 2

pressing a piston. The area of cross section of the
piston is 1.0 cm® and that of the tube at the outlet is
20 mm?. If the piston is pushed at a speed of 2 cm s, What is the speed of

the outgoing liquid? 12]

8.(2) What do you mean by Seebeck effect? [1]
Explain the variation of thermoelectric emf with temperature of junctios. (2]

(b) The thermo-emf E and the temperature of hot junction 8 satisfy the relation E =

a6 + b8?, where a = 4.1 x 1075 V(°C)™! and b = —4.1 x 1078 V(°C)~2. If

the cold junction temperature is 0°C, find the neutral temperature. 2\

7 (a) State and Lxpiain Bioi-Savart Law. . 2]
(bYUse this law to find the magnetic field due to an infinitely long straight current

carrying conductor. [3]

10. Figure below shows the experimental setup of Millikan’s oil drop experiment.

')a.)’l:ind the expression for a charge of an oil soun -0
drop of radius r moving with constant - - AN | I
velocity v in a download direction using a ....J 3 ¥
!

f free body diagram. 2] B L B
Mﬂt will be the expression for the charge — *
of an oil drop if the electric force is greater
an its weight? [1)
Determine the electric field supplied when the electric force applied between
e two horizontal plates just balances an oil drop with 4 electrons attached to

it and mass of oil drop is 1.3 x 10™'* kg. 2]

Group '‘Tp 3 x 8=24|

N

o~




Attempt any three questions.

11. (a) Define simple harmonic motion.

(1]
(b) Suppose a particle of mass m is executing simple harmonic motion with angular
speed, the displacement at any instant is y and r is maximum displacement of

the vibration. For this vibration, kinetic energy is given by, E; = Emmz(r"' -

y?) and potential energy is given by, U = %mmzyz. Draw the nature of the
energy versus displacement graph for Ej, and U. Compare their variation with

displacement. 12]
(¢) Define free vibration and damped vibration with the help of their displacement-
time graphs. (2]

(d) A spring of force constant k of 5 Nm™}(F = —kx) is placed herizontally on a
smooth table. One end of the spring is fixed and a mass X of 0.2 kg is attached
to the free end. X is displaced 4 distance of 4 mm along the table and then
released, calculate time perioa, maximum acceleration, maximum Kinetic
energy and maximum potentiai of the mass. [3]

\0R1

J{} Draw a PV diagram of petrol engine and explain its working based on the PV
diagram. - [31
Compare the efficiency of petrst engine with that of diesel engine based on

/ their compression ratio. 12]
¢) A Carnot engine has 40 % efficiency with a sink at 10 °C. By how many
degrees should the temperature of the source be increased in order to raise the

efficiency to 65 % ? 13]
12. A student setup a circuit as shown in figure given below to measure the emf of a
test cell Driving cell
-—(‘n‘)/Dcescribe the principle of potentiometer. 2] {5
(b)Explain why he is unable to find a balance
point and state the change he must in order to >
achicve the balance. [2] A .

He obtained the balance point for the r:'u
[=1¥+=

distance 37.5 cm using standard cell of emf
1.50 V and fer the test cell, the balance distance AB was 25 cm. Calculate th?
emf of the test cell. 12]

) He could have used an ordinary voltmeter to measure the test cell directly. The
student however argues that the above instrument is more precise than an
ordinary voltmeter. Justify his logic. ' 12]

12 Ph




13. A graph between stopping potential (V) with the frequency (f) of incident
radiation is shown in figure below. Answer the

following questions. v

Write the Einstein photoelectric equation
interms of stopping potential. [1]

ij)lflluw will you determine Plank’s constant from
the graph? 12]

Mhat happen to the stopping potential if
frequency of incident photon increases ol 77 T

dually? Justify. 2] 4

ight of wavelength 6000A falls on a
photosensitive plate of work function 1.9 eV, Find
(i’  Theenergy of photon in eV.
i Kinetic energy of the photoelcctron emitted
Stopping potential, [3]

—

/{ii i)

(Best of Luc
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Indicate the best alternative tg the

4.

7.

10.

Group A (11 x1=11)
; X lowing questions o
A disc of radius 2m and mass ¢ gm rglg on a horizontal floor. Its center of mass

'1;'5 o "m"‘“"“"ﬁ“‘* much work is needed to stop it?
a 3]

L c)2J dylJ
The graph between kinetic energy and displacement for a particle executing SHM is
(a) Straightline ~ (b) Sine Curve  (c) parabolic  (d) Elliptical
The equation of the wave is represented by y = 10™*sin(100t — *!%) The velocity of
the wave will be

a) 100 m/sec b) 250 m/sec
c) 750 m/sec d)1000m/sec
The work done during the cyclic process shown in figure is

(a)z2J (b)41] (c)81 “{d)16J
Thermo emf of a thermocouple changes sign at 600K. If the neutral temperature is
210°C, the temperature of cold junction is

a. 180K b. 117K c. 93°C d. 90°C
At what temperature will the speed of sound be double of its value at 0°C.?
(2)819°C (b) 919 °C (c) 1192°C (d) 1092 °C

Two resistance R and 2R are connected in series in an electrical circuit. The ration of
heat in 2R to that in R is

(a) 1:2 (b) 1:4 (Q)2:1 (d) 4:1

A charge of 2 C moving with velocity 0.5 m/sec at angle of 30° with the magnetic
field of 4 T experience force of )

(8)IN (b)2N (@)05N (a)4N

With the increase in temperature the frequency of sound from an open organ pipe
(a) Increases (b) Decreases

(c) Remains constant (d) May increase or decrease

The ratio of specific charge of proton to an alpha particles equals

(a) 4:1 (b) 1:1 (c) 1:2 (d)2:1
The mass of moving photon is i

(s) Zero (®) he O @F



Group B

Answer the following questions (8v5=40)
*_ }2. (2) Define radius of gyration. (1]
¥ (b) State principle of conservation of angular momentum, (2]

(€) A disc of moment of inertia 5 X 107*kgm? is rotating freely about an axis
passing through the center at 40 rpm. Calculate the new rate of revolution per
minute if some wax of mass 0.02 kg is dropped gently on to the disc 0.08 m from
axis. (2]

13. (2) Define adiabatic process. 1

(b) Derive the expression for work done in Thermodynamical process. 2]

(¢) Using PV diagram explain how work done can be calculated in cyclic process.
2]

14. (a) Explain why charge particle entering normally into a magnetic field does not
change its kinetic energy? [2]

(b) A beam of electrons, moving with velocity107m/sec, enters midway between
two horizontal parallel plates in the direction parallel to the plates which are 5 cm
long and 2 cm apart and have a potential difference of V volts between them.
Calculate V if the beam is deflected so that it just grazes the edge of the plate.

{Assumingﬁ =176 x 10" C/kg) [3)
15. (a) What do you mean by shunt? (1]
(b) Describe its use converting a galvanometer into ammeter., 2]

(c) A moving coil meter has a resistance of 25 ohm and indicates full scale deflection
when a current of 4.0mA flows through it, How could this meter be converted to
a milliammeter having a full scale deflection for a current of 50mA?

2] -
16. (a) What do you mean by Seebeck effect? 1]

(b) Graphically represent how thermoemf varies with temperature, m
(c) Foremf, E = 108 — ‘-z—u-ﬂ‘. what would be the emf at neutral temperature? [1)

(d) Define temperature of inversion. On what factors does it depend? (2]
17. The given figure shows the vibration of a stretched

string of length, L < o< >

(a) Which harmonics and overtone does it
represent? (1]

(b) What is the frequency of this mode in terms of L. 2]

(c) If the tension on the string is increased 4 times, what will be the frequency of this
mode? (2]



18. (a) T?;"‘:g“;?’gagjﬂufld In 2 tube containing oxygen at 17°C and pressure 760 mm
gﬂﬂ 51 mof H 53"* what will be its velocity when the pressure is increased 1o
& and oxygen is replaced by nitrogen at same temperature? [2]

(b) Plota graph to show the variation of the speed of sound in gas with its pressure at

a constant lemperature. [1]
(c) When sound wave travels through aj rature at various point remain
Songtant? Bxplais. gh air does the tempe po 2l
19. (a) Define stationary wave, [1]
(b) Explain how transverse wave differ from longitudinal wave. (2]

(c) A glass tuve closed at one end, has a fine dust sprinkled along its length. A sound
source is placed ncar the open end of the tube as shown in figure. The frequency
of the sound emitted by the source is varied and at one frequency, the dust forms
small heap in the tube.

gyt heag
=" S e

XOon

The frequency at which heaps are formed is 2.14 KHz. The distance between six
heaps as shown in figure is 39 cm. Calculate speed of sound in the tube. [2]

Group C

Answer the following questions: (3x8=24)
19, (a) At what points is the energy entirely kinetic and potential in SHM? [1]

(b) Derive the expression for time of vertical mass spring system. [3]

() A trolley of mass 3 kg is connected to two
identical rubber bands each of force constant o1 3kg K|
(k=600N/m) as shown in figure. If the trolley is o~ T bt
displaced from equilibrium position by 5 cm and
released, what is the period of oscillation? (2]

(d) What is the maximum velocity with which the trolley moves? [2]

20, (a) State and explain Biot-Savart law. [2]
(b) Use Biot-Savart law to find out the magnetic field i
at a center of current carrying circular loop. [2] i P
(c) A long wire having a semi-circular loop of radius r I i !

carries a current I, as shown in Fig. Find the P Q
magnetic field due to entire wire at point O [3]

(d) Write one limitations of Biot-savart law. [1]




21. (a) Inphotoelectric effect

i.  What is the effect on phﬂtﬂcl;ll';ent if intensity is changed? (2)
(Represent graphically as we

i.  What is the effect if frequency of incident light is increased? Also plot the
graph between stopping potential Vs photocurrent for light of two different
frequencics. [+ .

(b) The graph below shows the maximum kinctic energy of the emitted
photoelectrons as the frequency of the incident radiation on 2 sodium plate is
varied.

i.  From the graph determine the minimum
frequency of incident radiation that can
cause photoelectric effect [1]
ii.  Use the graph to calculate the value of
the Plank constant in Js. [2]
iii.  Calculate the work function of the
sodium. n

L1l
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B

R

The spokes are used in bicycle wheel to

(a) Increase frictional force ~ * (b) Decrease fr'ctlonal force
(c) Increase moment of inertia (d) Decrease moment of inertia
The efﬁclency of Camot engme working between steam pomt and ice
point is about . e

(2) 16.8% oy 268%

(c)36.8% TR TR R () 468%. g,

‘The phase dlfference between two waves yi- A Smmt and V2 <A Cosot
is - , _ _

@0°C: -~ oyr E  (b)1 T :

O®2. =i -~ ()4

Which of the following is not reversible?

(a) Seebeck effect ~ (b) Peitier effect

(c) Joule’s effect : (d) Thomson’s effect

. In photoelectnc effect, stopping potenhal depends on

(a) Frequency of incident light (b) nature of the emitter mater-a]s
(c) intensity of incident light \(d/)bﬂth (a) anfl (b)

Gron npn 7 [5X5425] :
The moment of i msrna of a body about a ngen axis is the property

- under which; the body opposes any change in its state of rest or state ot

uniform rotations about that axis. . - e
(a) Define the term radius of gyration. i

’ (b) Define the moment of inertia and prove the kinetic energy ot a

rotational body is kﬁz where the symbols have their usual meanings. [2] ‘

ar momentum. Write any
(c) State the principle of conservation of angular [1405405] -

two-applications of it.



- of P-V diagrams. :
~ {2) Explosions on other planets are not heard cn earth, why?  [1]

O T

_ the new position of balance point? (2]
3

: _'111e thennoaynamlc process is the change of thermodynamic vanables |

in a system of different conditions, :
(8) Derive an expression for work dunc by an ideal gas iu an isothermal

- process‘? [Z]

(b) Calculate the work done when one mele of perfect gas is
compressed adlabatlcally The initial pressure and volume of the gas

ooae 10° N and 6 liters respectively, The #inal volume of the gas is 2

liters. Molar heat capacity of the gas at constant volume is -2- R. [3]
' : Or,

-(8) Why do Diesel engines need no spark plugs, whereas petrol
- engines need them? - . [2]

(b) Describe the workmg mechamsm of & Dlesel engme with the help
3]

(b) Write Newton's formula for the velocnty of sound in air and explain

, why and how it was corrected by Laplace? : - ~f2l

-+ (c) At what temperature, the velocity of sound in air is increased by
50% to that at 27°C ? » : : 2]
(2) Define crgan pipes. - ‘ [
(b) Describe the various modes of vibration of the air column in closed
organpipes. - - 3]
(¢) What is end correction? n
(a) State the principle of potentiometer. A potentiometer is also called a
voltmeter of infinite resistance, why? [1+1]

(b) in the meter bridge experiment thc balance point was observed atB
point with L= 35 cm.

(1) if the value of R be doubled of X and .
then interchanged. What would be

LA N U o v sl «




(i) if the ‘galvanometer and battery are interchanged ‘'at the balance
posmon how will the ba]ance point get affected? | LR

 Growp“C” .- [x15= 75]

oo @ Figure represents the expenmental arrangement fox Mﬂhkan s oil

* drop experiments. 7
1) For what purpose dld Mxlhkacr%_A 7

. use this apparatus? g1 &
" i) Why automizerand. ~ ° S

"~ xayareused?  [2]

~iii) ~ Why water drops cannot be R

' usediinsteadofoil" 1. 5] b Mo,

~ iv) - What would be the effect
on Millikan’s oil drop expemnent of perfoxmmg, 1t in vacuum‘7 [
" (b) 400nm wavelength of light falls on a photo sensitive matenals of
- work function 2 3eV. Compute the mammmn energy: of 7
: photoelectrons e it T D [2].

—

" 411 GOOD LUCK 11!
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1.a) The spokes are used in bicycle wheel to ,
i) increase frictional force ii) decrease frictional force
iii) dM M.L iv) increase M.l
b) A particle undergoes SHM having time period T. What is the time take
it to move from mean position to half of amplitude? "
Lo )3 g M

c) The time period of body attached with spring

[1x11=11]

n by

R kK .5
5 ; R
d) InS.HM, the kinetic energy isminimum at
, i) mean position if) @gmmem/d
=T ) At% th of amplitude from mean position  iv) None

e) Anideal gas is taken through series of changes represented in the diagran
below the net workdone by the gas at the end of the cycle is equal to

P
C// i) PIVI % 3%) 6P1V1 ‘1"11
iii) 12P, V4 J iv)3PY = {
f). When the dodf of a refrigerator is left open in a

room, thé température of the room
{)ifErease i) decrease
iif) Remains same | iv) first increases and then decreases

g) The femperature of inversion of a thermocouple is 600°¢ and the neutra
/ﬁ)t:rature is 310°¢, What must be the temperature of cold junction?
i) 00€ ~il)10°¢ ii) iv) 30°€
h) A chyrgé of 2 coulomb is moving with velocity®f0.5 m/s at an angle of
in a magnetic fleld of 4T. What will be the magnetic force experienced

.~ by the charge? ,
IN if) 2N iiW iv) 0.5N
-~ k.




i)  An electron is moving in an electric field of 3 million volts, What is the’

work done?

i) 1.6 x 107197 . i%i'r{w"?l

iii) 4.8 X 10729 iv) 4.8 x 1071
i) Anelectron enters in a magnetic field of 107 normally with velocity of

10® m/s. The radius of path of electron is

i) 114 cm 1) 11.4mm iii) 5.7 cm iv) $.7 mm
k) The value of first excitation energyis | |
1)10.2 ey 1) 10.2v iii)12.09ev v} 12.09v
2.a) The cap of a bottle can be easily opened with the help of the two fi ingers
than with one finger. Why? [2]
b) Derive moment of inertia of rod about an axis perpendicular to its plane
and passing through its one end. [3]

c) A computer disk drive is turned on starting from the rest and has constant

angular acceleration,
i) How long did it take to make the first complete rotation,
i) What s its angular acceleration? Given the disk took 0.75 sec for the drive

to make Its second complete revolution. (31
3.a) AS.HMisrepresentedasy = =acos|wt + ¢|. Find its acceleration. (2]
b) What is second pendulun. [1]
c) Show that motion of simple pendulum is S.H.M. Derive expression for time
period of simple pendulum. =~ [3+1]
or,
Define spn'ng'constant Show that motion of body attached with springin
horizontal plane is S.H.M. Derive expression for time period. [142+1]
d) Show that motion of body attached with helical spring is S. H.M. 3]

e) - Asimple pendulum has period of 4.2 sec when the pendulum is shortened
by 1m the period is 3.7 sec. Calculate acceleration due to gravity &length of

pendulum. 3]
.a) State Wheatstone bridge principle and obtain balanced condition of it using

Kirchoff's Laws. (3]
b) How does thermo-emf change in a thermocouple when the temperature of

hot junction is changed? (2]
.a) - Explain, why do the gases have two specific heat capacities? (11

b) Show thatC, - C, = R, where the symbols have their usual meanings.|3]

¢) Anideal gas has ratio of heat capacmes =23t 72°C Is expanded adiabatically

o eight times 0f its original volume: What is the approximate rise in

temperature of the gas. -
d) Acarnotengine working between 300!( and 600K has a work output of 800]

}cr cycle. What is the amount of heat energy supplied to the engine from 7
source per cycle? BY
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Wiite the best alternative 1o the following questiuns: (1x11=13)
1, which of the following is 3 correct formula for calculating radius of gyration of
“"  arotating object?
" | m /12

a. K= b-“-"r; c.K=7 d'K:'E\FE)
2~ In SHM, the particie velocity is maximum at

a. extreme position b. mean position

C.ata distance A/2 d. at a distance A/4

3/A constant torque of 1000 Nm turns a wheel of moment of inertia 200Kgm*
about its center. it's angular velocity after 3 second is
a. 1rad/s B. 5 rad/s c. 10 rad/s d. 15 rad/s

A siraight concuctor tarrying » direct curren | ampere is split in to a circular

loop as shown in figure. Then the magnetic induction at the centre of the
circuiar locr of radius r metre is

at b. o u?/rrf-- A,
. Hol Bl 7 m /Lﬁ:—
. CRRE w2 . ¥
r 3. To send 10% of the main current through &
. = moving coil galvanometer of resistance 9952, the shunt required is
: a.9.95) b. 10€2 c. minimumbut zero  d. infinity

€. The terminal velocity of a droplet is Scm/s. If 27 such droplets coalesce to
form a big drop, the terminal velocity will be
a. 5cm/s b. 15¢cm/s c. 45cm/s d. 135cim/s

7. Asimple pendulum has a bob made of solid <phere of steel. If we replace jt
with a hollow sphere of same mass and same material, then time-period wij)

a.increase b. decrease

C. remains same d. become in‘inite
8. At neutral temperature, the thermoelectric. power is

a.zero b. maximum

c. minirnum d. dependent on temperature of cold junction
”qh:'ﬁ. wave of frequency 20 Hz s travelling alongX .. ,eem I d

direction. The displacement of particles of the !«

edium 1s shown in figure, The speed.of the ded Nt it
= 5 is: 5{_‘ 5 10 I;_:“a_gu
b.5 20 d. 400 J

wave in m/
a. @
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- the |Ength of th .
3. 250cm & WIre that would balance cell of emf 1.5V,

- 290cm c. 300cm d. 310cm
11. The parallel wires carryi, in opposite direction
5. attracts TYINg current in opposit

b. repel
c.firstattracts and repe g can't be predicted

& Group ‘B’
shﬂTi- 'Ot answer to the following questions. (8x5=40)
12. The

figure alongside shows the motion of a simple
pendulum.

3. Re-draw the figure showing different forces
its components acting on the bob at position”.
b. Write any two characteristics. of this type of
motion. [1]
c. Draw the niature of graph for T verses { and T? A
verses [, [2]

i3. a. Define moment of inertia. On what factors does it depend?  [Z]
. The angular velocity of the earth around the sun increases when it
comes closer to the sun. Why? i
c. A bullet dancer spins at 1 revolutic: per second with her arms
stretched. With her arms folded her moraent of inertia about the axis
of rotation decreases by 40%. Calculate the ratio of her initial K.E. of
rotation to the final K.E of r::n:atic:-m-3 ,'ﬁ‘ 121
OR
a. If the angular momentum is conserved in a system, when moment of
: S T dessesat WIS rotational K.E be also conserved? Explain,
' (2]
. ; 4 kg’ is rotating freely about the axis
- inertia 5x10° K8 i :
b. Adisc nf‘n1ome§t th a0rpm. Calculate the new revolution per minute if
through its centre aﬂ " dropped gently on to the disc 0.08m from
same wax of mass U

(3]
the axis.
.o figure below: o
\4. Ameter bridge circuit is shoW" ' hicgh it works and : W
a. State the principle unde’ [1]
Mention its applicatio™ oint is found at a
b. _In the figure, the nu A If 3 resistance of || L
dislance ﬂf EOEmfrﬂm{ies with 5‘, thEl'l nU" Ly TT I T

balanced by 216cm length of a patentiometer- Find

50} is connected N 5;;:111 5 :
point occurs at S0

T ——

T T R ——




(i) ~Determjne the valV®* o T sk . (2]
1) What yiif pe the e balance point g 3Q resistance is connected
in series with R Instead With 52 [1]
15. a. Define viscosity, Discuss the effect of teMperatyre on viscosity of liquid

dand Bas: = - [2]
b, - Sketch the velncit'f‘timE gr.aph for 3 small spherical body moving
through a viscous fluid. EXPIain the nature of graph, (2]
: ¢. _Which falls faster through atmosphere - big rain drop or small rain
=~ drop? explain. [1]
16. a-What do you understand by shunt and multiplier? [1]

b. Why 3 voltmeter is always connected in parallel with load resistance?
What happens in the circuit if voltmeter is connected in series? [2]

C..-A galvanometer can bear maximum current of 25mA and has resistance

" 50. Find the suitable resistance to convert it into.[2]

i. A voltmeter of range 0-2volts -
fi. An ammeter of range 0-10A '
17.a.  Explain what is maant by quantization of charge [2]

b. In a Millikan's oi| drop experiment, an il drop of weight 1L.5XI0"N is
held stationary between plates 10mm apart by applying a p.d. of 270y
oetween the plates.

i, State the conditio:. riecessary for the drop to remzin stationary. Also

sketch the force .‘;:ling on the oil drop. [1]
i Calculate the charge on the oii drop. . [2]
OR
Eiectron is deviated in electric and magnetic fields.
a. What path does the electron follow in alectric field? 1]
b. An electron passes through a space without deviation. Does it mean,
there is no field? 2]
c. Is there any condition that an electron does not experience any force in
magnetic field? [2]
18.
3.} An airplane requires 3 long run on the grnl.md bEfnre taking off. Explain
why? [2]
b. State and prove Bernoulli's thegrem for the flow of non-viscpys fluids
: (3]
19. a. what Is thefmﬁelf&ctric effect. ‘ [1]
i 4 Explain the variation o thermo-emf with temperature, (3]

> Write down the importance of thermo electric effect, [1]



Group-C

;E“g Quesiions. [3:3"24]
C A i - i i
b. rite down the matheriatical form of Biot-Savart's law. (1]

21. a.

—y

22. a.

A wire carrying current !I' IS bent in the form of a circle of radits @

Using Biot-Savart's |aw, find the expression of the magnetic field at the
centre of Wire,

3]
Plot a graph showing how the intensity of magnetic field at centre of
circular wire varies with the radius of circle. (2]

A copper wire 10m long is wound into a flat circle of 8cm diameter. If

T:he current flowing through wire is 4.5A, what is the magnetic
induction at the centre?

10, - 2]
Sketch the symbol of a 2y L=

p-n junction 7
diode and indicate the polarity of its D D';| .
end. !1] 5 @ i
Copy the outline of the diode bridge M Dlj/':’d
rectifier and complet2 it by adding —_— R,

diodes in the gaps. [1] L_

Explain what will happen if one of the

four diodes is damaged so that it stops conducting totaily in—~any
directizn, Sketchr a gieph 0 show =r the pd across the lond R, uéw

with time in this situation. ‘ —~ & 12

What do you mean by logic gate? f = (1]

Draw the symbol of OR and NAND gate. (1]

Make a truth table for AND and NOT gate. 2]
State and explain Kirchhoff's current and ™

ai [2] -l- —L

| e law. 3 ‘ kg
kuritfegthe principle of potentiometel : 1] 2 g
Explain how do you deterr?"une internal ;

. 1 using potentiometer. (3] —E 2n
resistance of ce.-l * ric current that flows in A il | }
Determine theeiw“ in the figure below. )

the circuit as !

(2]
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Candidates are required o give their answers iy feir own words as Jar as practicable. The figures I

the margin indicate Sill marks.
Attempt ull the questions.

G _IAI
i (1xi=L1]

Rewrite the comeet options uf cach question in your answer sheet. it
M having time period T » What iz time taken by lf 10 niove from mean position

- A particle undergoes SH
te half of smplitude?

a} T2 b) 13 <) Ti6 1 d)Tid .
2. The rotational kinetic cnergy of a body is E and its moment of itcriia s I, the anguler momentui is
&) El b} 2v/(EI) ) EN ! dy V(BN .
3. Fora hollow sylinder and solid cylinder of the same mass and radius rolhing without slipping vn &n
inelined planc, which of thess reaches the gropa enrlier
3) Hellow cylinder b) Solid cylinder  c) both simulpnuously d) can'l sy anything
4. Anidesl gas is taen through scrics of chaiges represeated in diagram,
The work done by the gas ul the end of cyele is A
a) 5PV, b) PV, e) lopy Ve Wero  pgp|B o4
3. What is the significunce of the Clausius statement of seeond law of g .
thermodynamics ) B +
8} Defines the maximuom theorelical effiztency of a heat enpine E P web—eC
b)Y State heat cannot sponiuneausly ow fium volder by to hatter body X
€} Describes the relativnship between entrepy and reversibility ufa v, 3v;
“Yolume e

process )
d} Describes rlie direction of spantunvous ch ange in on isclaled system,

6. A charged particlc moves through i uniform tnugnetic field perpendicular to i, The encrgy of the

riicle d
:;n Increases bydecrenses  ¢) remanins constans d) Firar decrenses ane' increnses
7. The mdius of the path followed by & padticie in a magnetic Geld is diree Uy propertional to its
oY Charge b} miapneric Geld ) momenturm i) kisetic energy
8. Tosend 10% of the main curcent thraugh a galvanome af'resistance 99 42, the shunl nequired is
Soeying d)9n

- b)9.90
Kirchhoffs secand low s based an Inw of ¢onsenation of
ul Mass , b)Y energy e) chnrye d) mamentum

10. lnn meter bridge with standand resistanze of 5 0.ip the left gap, the rativ of tie balencing leng?his of the

bridge wire is 2:3. The unknown redistance is )
-a) 104340 Lisn S R { N v) dy7.in
T A curreni iy Powing through a eircular sire in clockwise direetion. What will be the divection off
magnetic leld at the center of the circular wine? y

a) Paralic! 10 he plane of coii
b} Perpendicular 1o the plane of the cail away from the reader

& Perpendivular 1o the plane of the eoil towarss the reader .
d) At any anple

9

Gmup lﬂl
Aimaner it following yuestinns, I8=5=4dH
12. 1) The displacemeyy ¥ of'& partiele executing SHM jsy = rsiniwt, where r is amplitade of vibr ion
i) Lefine Amplinagde hj
4]

i) Caleulate the nceeleration of the mation
h) A partigle exeentin 8 SHM hos o maximun, ¢ clocity of 40cns und maximum acceleration of 50
em/sec’. Find the period of osci leian, (2
13. &) Far u simple pendulum, shaw that the uceelgragion is directly proportional o the displacement of
the bob from its mean position, 2]
b) A bob of musy Bky performs SHM of amplity, e 30 ent. The restoring foree is 60N, Calculate i)
Time period fi) The maximum necelertion iil) KE whep displacetment is 12 em. 131
19 Angular speed of o roluling body is inverscly Preportigsal o its moment of inentia
0) Define moment of ineriy PR [ ;
) Explain why angular velocity of the Larth § Neregsegwhent it comus closer (o the Sun in its urbit, [ p

e .
S 8 .




¢} IFthe Earth were to shrink suddenly. sl WOuld Rappaney 15 longth of the day? Qive rvason,

4 12}
: atheff atical expressian of. M A IIT
eant by entropy? Write the m pression of entropy
* I.r; g:r:n:m bu:iulﬁl Ifyﬁlm'.!ing the daor :I-::I:hun: refrigerator apen? Jl.ls!i.?)' | ]
c) Compare the dﬁﬁmw of petrol engine with | af:-ielulleggfa based oa their compression ng;s
. i)
ic prozess? | (]
. 8) i) What do you mean by adfobatic process
3 I:]Js:;:nwum C!:m C.=R, whese symbols have their usya) meaning, . [2)
b) A quantity of moncatomic gas at 27°C is coniPressed suddenly to (8727TY* parts of its initial volume.
Find the change In tempernture assuming ¥ = 5f 3 I2]
17. (a) Draw the wheat stone bridpge cirouit and wrild the exgression for Agh
balance condition of it.

b) In Meter Bridge shown below, the null poi ULE found at a ‘“—"";“" of 4
60,0 cm from A. I now a resistance of 5 ohm lsvonneeled in serles

with S, the nuil point accurs at 50 e, Determing the values of R and §

18 IJ]‘} Discuss the ibrque produced on a rectangulir current carrving coill placed In vniform nmgndil; )
field, ;
L) A positive charge of |.5uC is muving with aspeed of 2x10% s alony positive X-axis. A magnelic
field, 8 = (0.2f + 0.41) tesla pets in space. Find the magnetic foree azting on the charpe 2]
19. a} Write any two signilfcynee of Milliken's ofl drop experiment & ]
b) Anzlectran and a proren haviug sume initial velocity arc projected ina unitorm eleciric Geld whose
pnth will be mere eurvalure and why? 21

€) An electron moving with velceity 2x 1 0mis deseribes 3 circle in o magnetie field of strength 0.02 T,
If th= specifie charge e/m of electron is 1,76x10"! Cfhg, find the approximuted Jimoeer of the cireular

path? [
Group 'C'
Asswar the Inllnwing questions. [3=8=14]
20. a) In figure an idzal gas ehanges its stnis fow A 19 C by two paths 15 dem. e
ABC and AC I
1) Find the path aldhy which work done is leasi? [ty & w
i1) The inletnal energy of gas at A s 10 J and amount heas [ S—
supplied (o change its state tn € through the puth AC s 200 J. e A
Calculate the internn! encrgy at C. 12 2

i} The Internal encrey of gas ol state B 1320 1. Find the ameunt of
hzat  supplid 10 the pgas fo go fom A 1w R

2
f.ﬁ Durive an expression fop the work done during the isolthermal expunsion .-..r\nn [,,},_3! oas,

t:} |,!'u|k s [Ji
E¢ 21. a) Liflerentiate between super sonduetn: and pefect vonductor - 2]
¢ b) Swte the principe of potentiometer. Draw & circult disgeam aid write formula 1o determine (he fre mal
resistance of o cel) using the patentiomoter, * o)
<) A potentlometer Is 10 m fong. It has a residtonés of 30 2. 1y is caarected with 3 ba
resistance of 10162 What is the potertial gradient along the wie? YA ery of IV andl
2 a) A constant torque ul 500 Nin tums o wheo! shout s center. The moement of inerjy

13]
100 kg m’. Find the angular velocity pained in asee and KE gained afier ahout this axis js

20 revolutions,

b) Flgure-helaw shows the experimentnl [1+2]

sefup of Millikans ol drop experizienl.
Find the expression for 2 charpe of an
oil drop of rmdius r moving with
coustant veloclty v in n downword
direction using a free body diggrane.

2] .

Wl Slimm e

&) What will be the expression for the eharge = o T S 1::1: ot
of an oil drop if the wlestric foree is greater Fig. Mitikanis oy e
::um Its wngfhﬂ 1] - 11 otl-tdrap experiyen
) Detemine the elociric field supplied whea thie electrie forpg ol '
opis 1, 3Ix10 kp. 2]

- wd’
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