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1. The question paper is divided into four sections.

1. Section A : Q. No. 1 contains 10 multiple choice type questions carrying one
mark each,
Q.No.2 contains 8 very short answer type questions carrying one
mark cach.

2. Section B: Q. No. 3 to Q. No. 14 are 12 short answer - I type questions carrying
two marks each. Attempt any eight questions.

3. Section C : Q.No.15 to Q.No. 26 are 12 short answer - II type questions carrying
three marks each. Attempt any eight questions.

4. Section D : Q.No. 27 to Q.No. 31 are 5 long answer type questions carrying four
marks each. Attempt any three questions.

Start each section on a new page.

Figures to right indicate full marks.

For each MCQ, correct answer must be written along with its alphabet:

eg. @) . 4 ) JR—— (4 [ Jrmm— VA (o | [Fe—

Evaluation of each MCQ would be done for the first attempt only.

Use of Logarithm Tables is allowed. Use of a calculator is not allowed.

Physical constants :
(1)n=3.142(2)g=10m/s>(3) h=6.63x 1034 J S (4) c=3x 108 m/s (5) e =1.6 x 1071° C
(6) g, = 8.85 x 1072 C¥N.m* (7) 1, = 4n x 1077 T.m/A (8) 0 = 5.7 x 10~8 W/m2.K*

Section - A

Select and write the correct answers to the following questions. 10
i) For a curved banked road, safe speed is given as

a) Vs=/N?/rg b Vs=/r’gtané
Vs = Jrgtan0 D ys=/gtand

ii) Kirchhoff's first law i.e. 2.1 =0 at a Junction deals with the conservation of
La)  charge b) energy
c) momentum d) mass
iii) Total energy of a particle in Simple harmonic motion is inversely proportional to

a) Square of time b) Square of amplitude
¢) mass of bob - time period
iv) The momentum associated with photon is given by
—a) hv b) h
S O
¢) hE d) hA

v) Two Capillary tubes of radii 0.3 cm and 0.6 cm are dipped in the same liquid. The ratio
of beights through which the liquid will rise in the tubes is
d - .1:2 b) 2:1

c) 1:4 d 4:1
P.T.O
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vi) Which of the following statements is correct for diamegnetic materials?

a) p,<l1 b) 1y is negative and low
¢) 7 does not depend on temperature d) all of above

vii) A cell has internal resistance of 1 Q and its e.m.f. is balanced across a length of 250 cm
when the cell is shunted by a resistance R the balancing length is 200 ¢cm the shunting
resistance R is

a) %Q b)%Q
\C) 4Q d) _zll_Q

viii) Two hail stones with radii in the ratio of 1:4 fall from a great height through the
atmosphere then the ratio of their terminal velocities is

a) 1:2 b) 1:12
c) 1:16 d 1:8

ix) Cyclotron can not accelerate R £
a) Protons b) neutrons . J#
c) o particles ‘dy—deuterons

x) In stationary wave, the distance between a node and its adjacent antinode is

a) b) f}: ,
| N2
e d 2 4 A
Q.2 Answer the following questions. y 8
1) Write differential equation of Linear S.H.M.

i1) Calculate the radius of gyration of the disc of radius 1 m and mass 2 kg about transverse
axis.

'\JI}.J >

iii) What happens if a simple pendulum is pulled aside and released.
iv) Define potential gradient.

v) What is streamline or laminar flow of liquid. /‘t
vi) Define stationary waves
vii) Calculate distance between two successive nodes if wavelength is 0.75 m.

viii) S.I unit of magnetic dipole moment is

Section - B

Attempt any eight of the following questions. 16
Q.3 What is Critical velocity? State its formula.
Q.4 Explain the term periodic motion. State its examples.
Q.6 Distinguish between centripetal and centrifugal force.
Q.6 A very long straight wire carries a current 5.2 A what is the magnitude of the magnetic
field at a distance 3.1 ¢m from the wire. (j1y = 47 x 10~ Tm/A)
Q.7 State and explain Newton's law of Viscosity.
Q.8 A potential drop per unit length along a wire is 5 x 107 v/m. If the e.m.f. of a cell

balances against length 216 em of this potentiometer wire. Find the e.m.f. of the cell.
Q.9 Draw neat schematic diagram of photo cell.
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-Q.10

Q.11
Q.12

Q.13
Q.14

Q.15
Q.16

Q.18
Q.19

Q.21
Q.22

Q.23

3.25

Q.26

Q.27

Q.28

Q.29

A torque of 400 Nm acting on a body of mass 40 kg produces an angular acceleration
of 20 rad/s? Calculate the moment of inertia.

Find momentum of the electron having de broglie wavelength of 0.5 A°.

A wire length 1 m and mass 2g is in unison with a tuning fork of frequency 300 Hz.
Calculate the tension produced in the wire.

Explain Biot Savart Law.

On what factors does the frequency of a Conical Pendulum depend? is it independent
of some factors?

Section - C

Attempt any eight of the following questions. 24
Using differential equation of linear S.H.M. obtain the expression for velocity in SHM.

State and explain laws of a Vibrating string.

Obtain an expression relating the torque with angular acceleration for a rigid body.
Derive an expression for magnitude of magnetic dipole moment of a revolving electron.
A drop of mercury of radius 0.2 cm is broken into 8 droplets of the same size find the
work done if the surface tension of mercury is 0.4355 %I_l :

A long solenoid of length 1 m hass 1000 turns of wire closely wound on it. If the current
in winding is 3 A. Calculate magnetic field at the Centre of Solenoid.

A solid sphere of mass 1 kg rolls on a table with linear speed 2 m/s. Find its total
kinetic energy.

Find the fundamental, first overtone and second overtone frequencies of a pipe open at
both the ends, of length 25 c¢m if the speed of sound in air is 330 m/s.

Explain with the helop of formulae how moving coil galvanometer can be converted
into a voltmeter.

Derive an expression for a magnetic field at the centre of current carrying arc of wire.
On the basis of de broglie hypothesis obtain the relation for wavelength of an electron
accelerated by a potential difference of V volt.

An iron rod is subjected to a magnetising field of 1200 Am™ the susceptibility of iron
is 599. Find permeability and magnetic field produced.

Section - D

Attempt any three of the following questions. 12

a) Define magnetization state its formula and SI unit.
b) The photoelectric cut off voltage in a certain experiment is 1.5 v what is the

maximum kinetic energy of photoelectrons emitted.

a) State the principle of parallel axes and perendicular axes.
b) A potentiometer wire has alength of 2m and resistance of 10Q in series with

resistance 990Q and a cell of emf 2V calculate potential gradient.

Obtain the expression for total energy of a particle performing S.H.M.

P.T.O
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Q.30 a) Derive Cyclotron Formula 2
b) Astanding wave is produced in a tube open at both ends the fundamental frequency
is 300 Hz. What is the length of tube? (Speed of sound 340 m/s)

Q. 31 Derive an expression of excess pressure inside a liquid drop.
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