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Note : 1) Numerical problems solved without writing the relevant

formulae carry no marks.

ii) Answers without relevant diagram / figure / circuit wherever

necessary will not carry any marks.

PART - A

Answer all of the following questions : 10 x 1 =10

1. What is dispersion of light ?

2. Name the scientist who confirmed the existence of electromagnetic

waves.
3. State Brewster’'s law.

4. Give the formula for speed of light in Michelson’s experiment when

rotating mirror with ten faces are used.

5. What is the force between two point charges which are 1 C each

separated by 1 m in air ?
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II.

6.

What is thermistor ?

7. At which point on the axis of a circular coil carrying current, the
magnetic field is maximum ?

8. Give an example for coherent scattering.

9. Write the truth table for NOR gate.

10. What is foam ?

PART - B

Answer any ten of the following questions : 10 x 2 = 20

11. Calculate the angle of incidence for a ray of light to have minimum
deviation of 39° 40 ' in equilateral prism.

12. Write two differences between diffraction pattern and interference of
light.

13. Mention any two uses of polaroids.

14. Give the expression for potential energy of a system of three

charges.
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Find the effective capacitance between A and C in the following

figure :

1 uF __ luF
1 uF

||
|| ¢

1 uF

What principle is involved in the

(i) Kirchhoff's First law, (ii) Kirchhoff's Second law ?

Write the expression for torque on a current loop placed in a uniform

magnetic field and explain the terms used.

Mention any two causes of power loss in transformer.

What are Fraunhofer lines ? What is the importance of studying

Fraunhofer lines ?

What is population inversion ? How can it be achieved ?

Write the quark model for proton and neutron.

Write two differences between collector region and emitter region of a

transistor.
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PART - C
III. Answer any one of the following questions : 1x5=5

23. Obtain Lens-maker’s formula.

24. Give the theory of interference and hence obtain the condition for
constructive interference in terms of path difference and phase

difference.

IV. Answer any two of the following questions : 2x5=10

25. Obtain the expression for effective resistance of three resistors in

parallel.

26. Derive the expression for sinusoidal e.m.f. and represent graphically

the variation of e.m.f. with time.

27. Obtain the expression for energy of an electron in the n'™ orbit of

hydrogen like atom assuming the expression for radius.

V. _Answer any two of the following questions : 2x5=10

28. a) Write any three characteristics of nuclear forces.

b) Define the terms ‘nuclear chain reaction’ and ‘critical size’.
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29. a) What is natural radioactivity ?
b) State and explain Soddy’s group-displacement law.

30. a) Give three differences between p-type and n-type

semiconductors.

b) What is p-n junction ? Which property of p-n junction is used in

rectification ?
VI. Answer any three of the following questions : 3x5=15

31. A luminous point object is placed at a depth of 0-5 m inside a liquid.
A circular patch of light of radius 0-5675 m is formed on the surface.

Find the critical angle and R.I. for the liquid.

32. Four charges + Q, + 2Q, + 3Q and +4Q are placed at the corners of
a square ABCD of side 0-1 m respectively. The intensity of electric

field at the centre of the square is 5:1 x 102 NC~-! . Find the value

of Q.

33. A battery of e.m.f. 12 V and internal resistance 2 () is connected in
series with a T.G. coil of resistance 4 ) . The number of turns is 2

and radius of the coil is 0078 m. The angle of deflection is 45°.
Calculate the reduction factor of the T.G. and B ;; at the place.

34. For a metal the maximum wavelength required for photoelectron
emission is 210 nm. Find the work function. If radiation of
wavelength 150 nm falls on the surface of the given metal, find the

maximum kinetic energy of the emitted photoelectrons.

( Planck’s constant = 6:625 x 10~3* Js and velocity of light in

vacuum is 3 x 108 ms~1.)
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VII. Answer any one of the following questions : 1x5=5

35. Describe an experiment to determine the refractive index of the
material of a convex lens by finding its focal length by shift method

and radius of curvature by Boy’s method.

36. Describe an experiment to convert a given galvanometer into

voltmeter of given range.
VIII. Answer any one of the following questions : 1x5=5

37. In an experiment to find the resistivity of the material of the wire by
using metre bridge, the following readings are recorded. Using the

data, calculate the resistivity of the material of the wire.
Length of the resistance wire = 0-5 m

Diameter of the resistance wire = 0-33 mm

Resistance in Balancing length

T.N. the right gap (m)
(Q)
1 5 0-545

2 7 0-461
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38. The following readings are obtained in finding the specific heat of
water by using Joule’s calorimeter. Using these data calculate the

specific heat of water.

Mass of empty calorimeter + stirrer = 0-0575 kg
Mass of empty calorimeter + stirrer + water = 0-130 kg
Initial temperature = 28°C
Voltmeter reading =2V
Ammeter reading = 1-5A
Final temperature =34°C
Time for which current is passed =10 min.

Specific heat of the material of the calorimeter 385 J kg1 K1

PART - D
IX. Answer any one of the following questions : 1x10=10

39. a) A quartz plate cut with its faces perpendicular to its optic axis is
found to ‘annul the rotation produced by 0:-2 m length of sugar
solution of concentration 250 kg m ~ 3 . If the specific rotation of

quartz plate is 380 rad.m !

and the specific rotation of sugar
solution is 0-0116 rad m? kg~! , find the thickness of the

quartz plate. 4

b) What is a capacitor ? Give the principle of parallel plate

capacitor. 4

c) Define resolving power of an optical instrument. How can

resolving power of a telescope be increased ? 2
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40. a) When a straight conductor of length 0-2 m carrying current of
1:2 A is placed in a magentic field of strength 0-3 T, it
experiences a force of 3:6 x 10 -2 N. Calculate the inclination of
the conductor with the field. Find the force, if the conductor is

at right angles to the magnetic field. 4

b) What are matter waves ? Obtain the expression for ‘de Broglie’

wavelength. 4
c) Write the value of power factor for 2
i) a pure resistor

ii) a pure inductor.



