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General Instructions

(i) This question paper contains 30 questions. All questions are compulsory.
(ii) It comprises 6 single-correct multiple-choice questions.

(iii) Attempt every question; detailed solutions are provided in the companion
solutions booklet.

1. If the accelerating potential of a moving charged particle of A de Broglie

wavelength is increased by four times, then the de Broglie wavelength will
be:

(A) A/4

(B) /2

(C) 24

(D) 44

*

2. In which of the following spherical mirrors is the magnification of the

image always less than 1?

(A) Convex
(B) Plane

(C) Concave

(D) All of these
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3. Coulomb's repulsive force of F newton acts between two point charges
of +3uC and +8 uC. If —5uC charge is given to both of them, then the
force and its nature between them will be:

(A) F/4 newton, attractive

(B) F/4 newton, repulsive

(C) 3F/13 newton, repulsive

(D) 4F newton, attractive
.
4. In the given nuclear reaction, particle W is:
sHe+4X — 403y +W
(A) Electron
(B) Proton

(C) Positron
(D) Neutron

.

5. A coil of one loop is formed by a wire of length L, and thereafter a coil
of 3 loops is formed by the same wire. If the current remains the same in
both cases, then the ratio of the magnetic fields at the centre will be:

(A) 1:3

(B) 3:1

QG 1:9

(D) 9:1
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6. Equivalent resistance R is obtained when n wires having the same length
and same thickness of the same material are joined in parallel. The

equivalent resistance on joining them in series will be:

(A) nR
(B) n’R
(C) R/n
(D) R/n?

L 2

7. Define and write the formula of mobility.
.
8. What are the uses of microwaves?

L 2

9. What is the difference between paramagnetic and diamagnetic

substances?

L 2

10. What is meant by the optical center of a lens?

L 2

11. What are the charge carriers in p-type of semiconductors?

L 2

12. What is an equipotential surface?

L 2
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13. Work function of a metal surface is 3.2 eV. Find out the kinetic energy
of the emitted photoelectrons in Joule, when a photon of 4.0 eV energy is

incident on its surface.

.

14. What will be the effect on the drift velocity of electrons, when the
current in a copper wire is passed in a wire, twice of its radius (the same

current being maintained)?

.

15. What is the phenomenon of radioactivity? How many types are there

of radioactive decay?

.

16. Explain the difference between conductors and semiconductors on the

basis of energy bands in solids.

*
17.
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A rectangular glass slab ABCD of refractive index n; is placed in a liquid of
refractive index n, (n; > n,). A ray of light is incident at the surface AB of
the slab as shown in the figure. Find out the maximum value of angle «, so

that the ray comes out only from the other surface CD.
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18. Find out the formula for the electric field at a point outside a uniformly

charged spherical shell by using Gauss's theorem.

*

19. How a galvanometer is converted into an ammeter? The resistance of
the coil of a galvanometer is 15 Q and it gives full scale deflection by a
current of 4 mA. How it can be converted into an ammeter in order to

measure a current upto 6 A?

*

20. The de Broglie wavelengths of a photon and a proton are 4; and 4,

respectively. Both have same energy E. If mass of proton is m and speed of
2
light is C, then prove that oy =C,/ idly
Az E
L 2

21. What is meant by displacement current? What is the difference
between displacement current and conduction current? Write down their

formulae.
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Compute the electric potential energy of the system with the help of the
figure given above. The square has side 1 cm with charges +1 uC and

+1 uC on the two top corners and —1 uC and —1 uC on the two bottom
corners.

OR

The capacitance of a parallel plate capacitor is 20 pF and distance between
the plates is 4 mm. It is charged by a battery of 100 volt and then battery is
removed. Now a dielectric slab (K = 4) and 2 mm thickness is placed in

between the plates. Find out: (i) the final charge on each plate (ii) the

potential difference between the plates.

.
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23.

10H 50082 20 uF
AN —WW——

2

V = [200 sin 100 t] Volt

e, *
ak 0

Find out from the given circuit shown above: (i) Impedance (ii) power
factor (iii) phase difference between current and voltage. The series circuit
has L =10 H, R = 500 Q and C = 20 uF, driven by an AC source V

= [200sin 100¢] Volt.

*

24. What is the law of Malus? A plane polarized light of intensity 16
watt/m?, is incident on a polaroid in such a way that the vibration of its
electric vector makes an angle of 30° from the transmission axis of the
polaroid. Find out the intensity of the transmitted light from the polaroid.

Write down any one use of polaroid.

*

25. Explain Ampere's circuital law. Obtain the expression for the magnetic

field inside a current carrying solenoid with its help.

*
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26.
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Obtain the formula for the current flowing in the resistor R, with the help
of the circuit given above. (Two cells of e.m.f. E; and E; with internal
resistances r; and r, are connected in parallel and feed a common external

resistor R.)

*

27. Draw a circuit diagram of a p-n junction diode in reverse-biased
condition and show a graph between the variation of current and voltage
related with it. What is meant by avalanche breakdown?

OR

What is the difference between p-type and n-type semiconductors? A
silicon diode and a load resistance of 500 () are joined in series with an
alternating voltage source of 20 V. The forward resistance of the diode is

10 Q and the barrier voltage is 0.7 V. Find out: (i) the peak current through
the diode (ii) the peak voltage across the load.

*
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28. Derive the formula for the focal length of a thin lens.

OR

Explain the difference between diffraction and interference of light waves.
Write down the formula for the fringe width in Young's double slit
experiment. What will be the effect on the fringe width, when the
separation between the slits is made one third and the distance between
the slits and the screen is doubled? What will be the effect on the fringe

width if the whole experiment is placed in water?

.

29. Enunciate the postulates of Bohr\'s model for the hydrogen atom.
Show the spectral lines in the (i) emission and (ii) the absorption spectrum
corresponding to the transition of hydrogen atom fromn =1to n=3
energy states.

OR

What is mass-energy conservation law? A neutron disintegrates into a

proton, a B-particle and an antineutrino. The disintegration process is:
ont - H + _ 1%+

Find out the energy produced in this process in MeV. (Mass of neutron
= 1.6747 X 10~%7 kg, Mass of proton = 1.6725 X 10~%7 kg, Mass of electron
=9.1x1073! kg.)
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30. What are the Faraday\'s laws of electromagnetic induction? The

magnetic flux linked with a coil of resistance 2 Q is
¢ = (5t — 100t + 300) Weber

Find out: (i) induced e.m.f. produced in the coil at t = 2 seconds (ii)
induced current in the coil.

OR

Explain the conditions required for the resonance in series LCR alternating
circuit by the diagram. On which factors does the resonant frequency

depend?
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