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( English Version )

Note : i) 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.

Define dispersive power of a medium for a pair of colours.

Which type of wavefront is used in Fraunhoffer diffraction ?

Mention any one factor on which resolving power of a telescope

depends.

What is the value of speed of light obtained in Michelson’s rotating

mirror experiment ?

State Gauss’ theorem in electrostatics.

Write the colour code for a resistor of resistance 120 () .
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I1.

7. What is the magnitude of the force exerted on a charge which is
moving along the direction of the magnetic field ?

8. What is M.R.I. ?

9. Write the circuit symbol of ‘AND’ gate.

10. Give an example of a gel.

PART - B

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

11. What is a thin prism ? Write the expression for deviation produced
by a thin prism.

12. Mention the significance of Hertz's experiment and write the
expression for speed of light in vacuum in terms of permeability and
permittivity.

13. The diameter of the objective of a telescope is 1-2 m. If the
wavelength of light used is 546 nm, calculate the limit of resolution of
telescope.

14. Give the representation of plane polarised and unpolarised light.
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15. Write the expression for Coulomb force between two point charges
separated by a distance in vector form and explain the terms.

16. Obtain the expression for capacity of a spherical conductor.

17. A current loop of area 20 x 10-* m? carrying a current of
0-2 ampere is placed at an angle of 60° with a magnetic field of
strength 4 x 10~ 2 T. Calculate the torque exerted on it.

18. State Faraday’s laws of electromagnetic induction.

19. Distinguish between emission and absorption spectra.

20. Arrive at the expression for de-Broglie wavelength.

21. Give any two applications of liquid crystals.

22. What are leptons ? Give an example.

PART - C
Answer any one of the following questions : 1x5=5
23. What is ‘normal shift’ ? Obtain an expression for the normal shift

produced, when an object in a denser medium is viewed normally

through air.
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24. Give the theory of interference of light and hence arrive at the

condition for constructive and destructive interference in terms of

phase difference.

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

25.

Derive the expression for magnetic field at any point on the axis of a

circular coil carrying current.

26. Give the construction and working of a transformer. Mention any one
source of power loss in transformer.

27. Explain the experimental observations of photoelectric effect.

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

28. Arrive at the expression for radius of first Bohr orbit of hydrogen like
atom.

29. Derive N=N, e~ M  Hence define decay constant.

30. i) Classify conductors, semiconductors and insulators based on

band theory of solids.

ii) What are intrinsic and extrinsic semiconductors ?
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Answer any three of the following questions : 3x5=15

31.

32.

33.

34.

A small air bubble is found 004 m inside the glass sphere of
refractive index 1-5. When viewed normally from outside it is seen at

a depth of 0-03 m. Caculate the radius of curvature of glass sphere.

Two charges 5 uC and — 5 uC are placed at points A and B, which
are separated by a distance of 0-06 m. Find the electric field
intensity at a point P on the perpendicular bisector of AB at a

distance of 0-:04 m from its middle point.

Two resistors of resistances 2 () and 4 () are connected in parallel.
Two more resistors 3 () and 6 () are also connected in parallel. These
two combinations are in series with a battery of em.f. 5 V and

internal resistance 0-7 () . Calculate the current through 6 () resistor.

Calculate the binding energy of an alpha particle from the following

data and express it in MeV.

Mass of helium atom 4-00260 amu

Mass of neutron 1-008665 amu

1-007825 amu.

Mass of proton
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VII. Answer any one of the following questions :

35.

36.

1x5=5

Describe an experiment to determine the horizontal component of

Earth’s field ( B, ) using Tangent galvanometer.

Explain how to determine experimentally the self-inductance of a coil

by direct method.

VIII. Answer any one of the following questions :

37.

1x5=5

The following readings were observed while determining the

refractive index of the material of convex lens. Calculate refractive

index by finding ‘focal length’ by ‘shift method’ and radii of curvatures

using Boy’s method :

Sl. No. Distance between Shift in the position of
screen and object (m ) lens (m)
1 0-85 0-206
2 0-90 0-300
3 0-95 0-377
Given x, = 0-10m

X = 010 m.
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38. Calculate the resistivity of the given material of wire using the

following data obtained in meter bridge experiment.

The length of the wire = 0-40 m.

The radius of the wire = 0-20 x 103 m.

Sl. No. Resistance unplugged Balancing length
in right gap (Q) (m)
1 2 0-428
2 3 0-333
3 4 0-272
PART - D
IX. Answer any one of the following questions : 1x10=10

39. a)

b)

Parallel plate capacitor stores 20 uC charge when connected
across a battery. When the gap between the plates is filled with
a dielectric, it stores 50 uC of charge. Calculate the dielectric

constant of the material inserted. 4

i) ~ What are coherent scattering and incoherent scattering ?

ii) Mention any two applications of LASERSs. 4

Define ‘ampere’ by writing the expression for force between two

parallel conductors carrying currents. 2
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40. a) Itis found that a solution of cane sugar of length 0-15 m rotates
the plane of polarisation through 16° 30' . If the specific

rotation of cane sugar is 0011 rad m?2? kg-! , calculate the

concentration of the solution. 4
b) State and explain Kirchhoff’s laws for electrical network. 4
c) Define ‘phase’ and ‘frequency’ of A.C. 2
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