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General Insructions:
(a) All questions are compukory
{b) There are 26 questions in total. Qns. 1 to 5 carry 7 mark each. Qns. 6 to 70

cany 2 marks each, Qns 77 to 22 carry 3 mark each,Qn No,23 carry 4 morks
and Qns. 24 to 25 carry 5 marks each,

{e). :"There is no overall choice, Ilowever, on internol choice has been.prouided in
one question of 2 marks, one question of 3 marks and all three questions of 5
marks each. You have to attempt only one of the given choices in such
questions.

(d) Use of calculators is notpermitted.
(e) You may use the following physical constants wherever necessary.

c=3x108ms'l
F"=4rtxLO-7TmA-1

h=6.6x10'34Js
L/4nx"=9x10eNm2C-2

e=1.6x10'1eC

1. ln an A C circuit the potential difference across a resistor, a capacitor and an

inductor are found to be 60 V, 30 V & 30 V respectively. What is the phase angle

between current and voltage of the circuit? 1

Under what conditions the force on a charge in a magnetic field can be zero. 1

Distinguish between diffusion current and drift current during formation of a pn-

junction. 1

The polarising angle of a medium is 600. What is its refractive index? t

What is the effect of temperature on drift velocity of a free electron in a conductor?
1

6.0P_%
A point charge 'q' is placed at 'O' as shown in the figure. ls (Vq - Vp) positive or
negative when (i) q>0 and (ii) q<0? Justify your answer. 2

7. Prove that the radius of the nth Bohr or:bit of an atom is directly proportional to n2,

where n is the principal quantum number.
OR

State the law of radioactive decay. Derive the expression for the law of radioactive

decay of a given sample having initially Ns nuclei decaying to the number N present

2.

3.

4.

5.

at any subsequent time t.
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1o.

12.

13.

74.

The work function of cesium metal is 2.L4 eV. Whep light of fr.equency 6x1014 Hz is
incident on the metal surface, photo emission of electrons occurs. What is the
Maximum kinetic energy of emitted electrons? 2

The pass-axes of two Polaroids are perpendicular to e'ach other, and the transmitted
intensity of light is zero. What will be the intensity of transmitted light when one
more Polaroid is placed between these two whose pass-axis is bisecting the angle
between them? Take ls as the intensity of light transmitted through the first
Polaroid.

The potentiometer wireof length 1m is connected to a standard cell E1. Another cell
Ez of e m f 1.02V is connected as shown in the circuit diagram with a resistance '/

'and a siruitch S, With the switch S open null position is obtained at a distance of 5L
cm from P. Calculate (i) potentialrgradient of the wire and (ii) When the switch S is
closed, will null point move towards P or"towards Q? Give reason for your answer.

2

L1. Three identical capacitor of capacitance 3pF are connected first in series and then in
parallel to the same source of voltage. Determine the ratio of their total energy in
series to parallel.

State Lenz's law in electro magnetism. Explain how it follows law of conservation of
energy. 3

ldentify the part of the electromagnetic spectrum which is:

i) Suitable for RADAR systems, used in aircraft navigation
ii) Produced in Nuclear reactions
iii) Produced by bombarding a metal target by high speed electrons.
Also write their wavelength range.

Define Electric flux. What is its S.l. Unit?
Derive an expression for Electric field intensity at any point due to an infinitely long
linear charge of charge density '1,'. 3

, ,The susceptibility of a magnetic material is 2.6x10-s. ldentify the type of magnetic
.material and state it's any two properties. 3

L5,



17.

15. Name the phenomenon on which working of an optical fiber is based. Draw a labeled
diagram of an optical fiber and explain how light propagates through the optical fiber
using this phenomenon. 3

The total energy of an electron in the first excited state of the hydrogen atom is

about -3.4 eV.

(a) What is the kinetic energy of the electron in this state?
(b) What is the potential energy of the electron in this state?
(c) Calculate the wavelength of the radiation emitted when it jumps to ground state

3from this state?

What is the effect on the interference fringes in a Young's double slit experiment due
to each of the following operations?
(a)The screen is moved away from the slits.
(b) The source slit is moved closer to the double slit plane
(c) The width of the source slit is increased.

L9. Draw a labeled circuit diagram for a common emitter amplifier using n-p-n transistor.
Explain the working of amplifier. What is the phase difference between input and
output signals? 

OR

Draw labeled circuit diagram used to obtain input and output characteristics of a

transistor in common emitter configuration also draw the input and output
characteristics. 3

20. What is the significance of Davisson - Germer experiment? An electron is accelerated
through a potential difference of L00 volts. What is the de - Broglie wave length

L8.

21.

associated with that electron?

Draw a block diagram of a detector
processes and the waveforms, how the
input AM wave.

3

for AM signal and show, using necessary

original message signal is detected from the
3

22. Define self-inductance of a coil. Obtain an expression for the energy stored in an

inductor L connected across a source of emf. 3

23. Father and son returned home completely drenched due to heavy rain. Father
advised his son not touch any electrical units with wet hands as he may get shock; ln
spite of this, on immediately entering the house, the son switches on the light
(supply voltage is 22O V) and gets a severe shock; He was fortunate not to get
electrocuted. Father, who is a Biologist, told that when the skin is dry, resistance of a
human body is l-Os O; and when the skin is wet the body resistance is 1500 Q.

a) What are the values NOT obeyed by the son?

b) Calculate the current that flow through
i) a wet body and

' iila dry body. 4



24. Derive an expression for refractive index of the material of a prism in terms angle of
prism A and angle of minimum deviation Dr.
For a glass prism (p=y'5), the angle of minimum deviation is equal to angle of prism.

Calculate the angle of prism.

OR

(a) With the help of a suitable ray diagram, derive an expression for the lens maker's
formula in case of a double convex lens.
(b) A compound microscope consists of an objective lens of focal Length 2.0cm and

an eyepiece of focal length 5.25cm separated by a distance of l-Scm. How far from
the objective should an object be placed in order to obtain the final image'at least
distance of distinct vision. . 5

With a neat labeled diagram explain the working Principle of a Cyclotron. Show that
time period of a charged particle is independent of both the speed and radius of
circular path.

25.

OR

With the help of a neat and labeled diagram, explain the
theory of moving coil galvanometer.
"lncreasing the current sensitivity may not necessarily

sensitivity of a galvanometer". Justify this statement.

working principle and

increase the voltage
5

26. Mention any two distinctions between conductors, semiconductors and insulators

on the basis of their energy band diagrams.
How is photodiode fabricated? Draw its V-l characteristics for two different
intensities of illumination.

OR

Explain the principle and working of a full wave rectifier with the help of a neat
labeled diagram. Depict the input and output wave forms.
ln the circuit shown in the figure, identify the eqriivalent gate of the circuit and make

the truth table. 5

4


