
SECTION  - A

1. If  q
1
q

2
 < 0 then What is the nature of force

acting between them ?

2. What is unit and dimensions of Inductance.

3. Which type of mirror is used in vehicle to

observe the traffic at back ?

4. What will be the momentum of photon of

wavelength 6000Å

5. N-P-N transistor is superior over P-N-P

transistor. Why ?

SECTION  - B

6. What do you mean by dielectric constant of a

medium ? Write its unit. Give example of

dielectric medium.

7. The storage battery of a car has an emf of 10

V. If the internal resistance of the battery is

0.1 what is the maximum current that can be

drawn from the battery?

8. What will be the effect on the null point of the

potentiometer if

(i) A resistance is connected in primary

circuit.

(ii) A resistance is connected in series in te

secondary circuit.

(iii) A resistance joined in parallel with the cell

in secondary circuit.

9. Focal length of a concave  mirror is f. An object

is situated at distance f from this mirror. Where

will its image be formed ?

10. What are carrier waves ? For transmission, high

frequency carrier wave is used. Why ?

SECTION  - C

11. What is potentiometer? Explain the principle of

potentiometer with the help of circuit diagram.

Why more that one wire is used?

12. Compare the properties of diamagnetic,

paramagnetic and ferromagnetic substances.

13. Write the difference between self-induction and

mutual induction.

14. In how many parts electromagnetic waves is

divided ? Write source, properties and uses of

each layer.

15. Draw labeled diagram of simple microscope and

obtain expression for its magnifying power.

16. Derive an expression for width of fringe in

Young’s double slit experiment.

17. What are matter waves ? Write the de-Broglie

formula for the wavelength of matter wave.

18. Explain atomic spectrum of hydrogen atom and

define the following :

(i) Emission line spectrum

(ii) Absorption line spectrum.

19. Plot the graph of the binding energy per

nucleon E
bn

 as a function of mass number. Give

reason for loss of energy of nuclei having large

mass number.

20. Explain how N-P-N transistor works as an

amplifier in common emitter mode by drawing

the necessary circuit diagram? Find out the

expression for current gain., voltage gain and

power again.

21. What do you mean by basic logic gate ? How

many types of basic logic gates are there ?

Write their symbol and truth table.
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22. What are fundamental concepts of analog and

digital communication? State characteristics of

digital communication.

SECTION  - D

23. Ajit had a high tension tower erected on his

farm land. He kept complaining to the authorities

to remove it as it was occupying a large portion

of his land. His uncle, who was a teacher,

explained to him the need for erecting these

towers for efficient transmission of power. As

Ajit realized its significance, he stopped

complaining.

Answer the following questions :

(a) Why is it necessary to transport power at

high voltage ?

(b) A low power factor implies large power loss.

Explain.

(c) Write two values each displayed by Ajit and

his uncle.

OR

During a thunderstorm the ‘live’ wire of the

transmission line fell down on the ground from

the poles in the street. A group of boys, who

passed through, noticed it and some of them

wanted to place the wire by the side. As they

were approaching the wire and trying to lift the

cable, Anuj noticed it and immediately pushed

them away, thus preventing them from touching

the live wire. During pushing some of them got

hurt. Anuj took them to a doctor to get them

medical aid.

Based on the above paragraph, answer the

following questions :

(a) Write the two values which Anuj displayed

during the incident.

(b) Why is it that a bird can sit on a suspended

‘live’ wire without any harm whereas

touching it  on the ground can give a fatal

shock ?

(c) The electric power from a power plant is

set up to a very high voltage before

transmitting it to  distant consumers. Explain,

why.

SECTION  - E

24. With the help of Gauss theorem obtain

expression of intensity of electric field in the

following conditions:

(a) When point lies out side the spherical shell.

(b) When point lies on the surface of spherical

shell.

(c) When point lies inside the spherical Shell.

OR

Find out the intensity of the electric field due to

a line charge using Gauss's theorem and prove

that the electric field is inversely proportional

to the distance.

25. For a lens, prove that :

1 2

1 1 1
( 1)

f R R

On the basis of this formula explain that on what

factor does the focal length of a lens depend.

How ?

OR

Draw ray diagram for refraction at concave

spherical surface and establish refraction

formula.

26. (a) A circular coil of wire consisting of 200

turns, each of radius 2.0 cm

carries a current of 0.40A. What is the

magnitude of the magnetic field B at the centre

of the coil?

(b) A long straight wire in the horizontal plane

carries a current of  4 A in north to south

direction. Give the magnitude and direction of

B at a point 20 m east of the wire.

  OR

Describe a moving-coil galvanometer under the

following heads :

(a) Labelled diagram

(b) Construction

(c) Principal
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SECTION  - A

1. Define electric dipole moment. Is it scalar or
vector ? Write its S.I. unit and dimensional
formula.

2. Find peak value of 220 V,  A.C. Suppaly
3. A spherical lens  is kept in water. What will be

the change in its focal length?
4. What is the de-Broglie wavelength associated

with an electron, accelerated through a
potential difference of 2000 Volt?

5. What is the effect of temperature on resistance
of a semiconductor?

SECTION  - B

6. Capacity of capacitor increases whenever we
insert a dielectric medium between the plates .
Why ?

7. A negligibly small current is passed through a
wire of length 10 m and uniform cross – section

7 22.0 10 m  and its resistance is measured
to be 10 . What is the resistivity of the material
at the temperature of the experiment?

8. Define resistance and write its unit. On which
factors resistance depends?

9. (a) If f = 10 m for a glass lens what is the
power of lens ?

(b) The radii of curvature of the faces of a
double convex lens are 20 cm and 30 cm.
Its focal length is 15 cm. What is the
refractive index of glass ?

(c) A convex lens has 20 cm focal length in
air. What is focal length in  air? What is
focal length in water ? ( Refractive index of
air water = 1.33, refractive index for air

glass = 1.5)
10. What is the modem ? Write its type and

characteristics.

SECTION  - C

11. State Kirchhoff’s law and with the help of this

law explain principle of Wheatstone bridge.

12. Prove that : (i) tan
V

H
 , (ii)

2 2 2,I H V

13. What is self inductance? Obtain expression for
self-inductance of a long solenoid.

14. Give reason :
(a) The artificial satellites are used in long

distance T.V. broadcast.
(b) Infrared rays are used in fog.
(c) Red light is used in dark room of photo-

graphy
15. Prove that the minimum deviation of light from

a thin prism immersed in water is one-fourth of

that in air.  
3 4

2 3a g a w
and

16. What do you mean by polarization of light ?
How does plane polarized light differ from simple
light? How whether light is polarized or not.

17. Establish the Einstein’s photoelectric equation

2

max 0

1

2
mv hv hv

18. 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) Which of the answers above would change

if the choice of the zero of potential energy
is charged ?



19. What do you mean binding energy of a nucleus
? Obtain an expression for binding energy. How
binding energy per nucleon explains the stability
of nucleus?

20. Explain the use of P-N-P transistor as an
amplifier in common base circuit on the basis
of following points :
(a) Circuit diagram (b) Current gain
(c) Voltage gain (d) Power gain

21. Show that NAND gate  is the building block of
the digital electronics. How do you convert
NAND gate into OR, AND and NOT gate ?

22. What is amplitude modulation ? Prove that in
amplitude modulation the band width is twice

the frequency of modulating signals.

SECTION  - D

23. One morning an old man walked bare-foot to
replace the fuse wire in kit kat fitted with the
power supply mains for his house. Suddenly
he screamed and collapsed on the floor. His
wife cried loudly for help. His neighbour’s son
Anil heard the cries and rushed to the place
with shoes on. He took a wooden baton and
used it to switch off the main supply.
Answer the following questions :
(i) What is the voltage and frequency of mains

supply in India ?
(ii) These days most of the electrical devices

we use require a.c. voltage. Why ?
(iii) Can a transformer be used to step up d.c.

voltage ?
(iv) Write two qualities displayed by Anil by his

action. OR

A group of students while coming from the
school noticed a box marked “Danger H.T. 2200
V” at a substation in the main street. They did
not understand the utility of a such a high
voltage, while they argued, the supply was only
220 V. They asked their teacher this question
the next day. The teacher thought it to be an
important question and therefore explained to

the whole class.
Answer the following questions :
(i) What device is used to bring the high

voltage down to low voltage of a.c. current
and what is the principle of its working ?

(ii) Is it possible to use this device for bringing
down the high dc voltage to the low voltage
? Explain.

(iii) Write the values displayed by the students
and the teacher.

 SECTION  - E

24. (a) What is a capacitor? Obtain an expression
for the capacitance of  a parallel-plate
capacitor.

(b) Draw circuit diagram for series and parallel
grouping of capacitors and obtain
expression for equivalent capacitance in
both cases. OR

(a) Two charged conductors are having
capacitances  C

1
 and C

2
. By giving

charges Q
1
 and Q

2
 their potential becomes

V
1
 and V

2
 . If the conductors are joined by

a wire, then calculate the following :
(i) Common potential,
(ii) Energy loss due to combination .

(b) When dielectric medium of dielectric
constant K is filled between the two plates
of parallel plate capacitor what will be the
effects on electric field intensity, potential
difference, electrical capacitance
and energy.

25. (a) What is total internal refraction? State
necessary condition for it.

Prove that : 
1

SinC

(b) How does the focal length and the nature
of the image change when the lens is dipped
in a liquid if the refractive index of liquid is
(i) less than, (ii) equal , (iii) more than that
of the material of lens.

OR

Prove for a concave lens or convex lens

1 1 1

f v u
 .

26. (a) The distance between two parallel
conductor is 2 cm. 10 A of current is flowing
through each wire  in the same direction.
Calculate the force acting per unit length of
the wire. Will it be attractive or
repulsive?
(b) State and prove Amperes circuital law.

OR

Establish an expression for magnetic field
intensity at a point on the axis of current
carrying solenoid. Prove that magnetic field
intensity at the center of long solenoid is twice
of magnetic field intensity at its each ends.
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SECTION  - A

1. What is fundamental charge ? What is its value

?

2. State Lenz’s law.

3. When light travels from a rarer to a denser

medium, the speed decreases. Does the

reduction in speed imply a reduction in the

energy carried by the light wave ?

4. Find out the energy of photon of wave-length

10 m in electron-volt.

5. Name the minority charge carriers in P-type

and N- type semiconductor.

SECTION  - B

6. What is quantization of electric charge?

7. In a potentiometer arrangement, a cell of emf

2.5  V gives a balance point at 15 cm length of

the wire. If the cell is replaced by another cell

and the balance point shift to 75.0 cm. What is

the emf of the second cell ?

8. What is drift velocity ? Derive a relation between

current and drift velocity.

9. The angle of minimum deviation for a prism of

prism angle 60º is 60º. Calculate there refractive

index of material of prism.

10. What do you mean by modulation and

demodulation ? Explain with block diagram the

arrangement of transmission and receiving of

message signal .(20 Hz to 20 KHz)

SECTION  - C

11. How  the cells are joined in series ? Obtain

expression for current flowing through external

circuit. When the parallel combination be

advantageous?

12. Define :

(a) Angle of declination

(b) Angle of dip

(c) Horizontal intensity of earth

13. Define r.m.s current (A.C) and establish the

relation between r.m.s value and peak value

14. Write the name of different colours of visible

rays and write their wavelength range.

15. Describe astronomical telescope and drive

formula for its magnifying power when final

image is form at

(a) Infinity

(b) Least distance of distinct vision.

16. What do you mean by diffraction? Obtain on

expression for width of central maxima by

diffraction pattern produced by single slit ?

17. Describe Davisson-Germer’s experiment to

show that an electron beam shows the wave

behaviour.

18. Using Bohr’s postulates of the atomic model

derive the expression for radius for radius of

nth electron orbit. Hence, obtain the expression

for Bohr’s radius .Show graphically the variation

of the radius of the orbit with the principle

quantum number n.

19. Define the term (i) Mass defect and (ii) Binding

energy for a nucleus and state the relation

between the two.

20. (a) What do you understand by  N-type and

P-type semiconductors ? Differentiate

between them.

(b) How P-N diode acts as full-wave rectifier

and explain.



21. What is rectification ? How P-N- diode acts as

half-wave rectifier and explain on following

points :

(a) Circuit diagram (b) Working

22. (a) Draw block diagram for line communication.

(b) What is twisted pair wire ? How it is used

for point to point communication?

 SECTION  - D

23. In an AC circuit containing L-C. Obtain the

following :

(i) Resultant voltage,

(ii) Effective imp-edance of circuit

(iii) Resonant frequency

OR

Describe an A.C. dynamo under the following

heads :

(i) Labelled diagram.

(ii) main parts,

(iii) Principle and

(iv) Method of working

   SECTION  - E

24. (a) State and prove Gauss’s theorem.

(b) What is electric dipole ? Derive the

expression for the intensity of

electric field at a point due to a dipole on the

axial line .

OR

(a) Derive the expression for the torque acting

on a dipole when kept in a uniform electric

field.

(b) Two spheres having the charges +2 and +

8 C are placed 18 cm apart. Find the point

where the intensity is zero.

25. Two lenses of focal length f
1
 and f

2
 are kept

contact. If the focal length of combination is F

then prove that : 
1 2

1 1 1

F f f

OR

(a) For a concave mirror. prove that focal

length = 
1

2
 radius of  curvature.

(b) Is it possible that on inverting the

microscope tube, it becomes a telescope

? Give reason.

26. Derive an expression for magnetic field intensity

along the axis of current-carrying circular loop.

Find out the field at the centre with its help.

What is the direction of this magnetic field?

OR

Describe the cyclotron under the following

heads :

(a) Labelled diagram

(b) Principle and working

(c) Limitations


