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Part — 111
PHYSICS

Time: 2 Hrs
Cool-off time: 15 Minutes

Maximum: 60 Scores

/ General Instructions to Students

\_

There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time.
Use cool-off time to get familiar with questions and to plan your answers.

Read the instructions carefully.

Read questions carefully before answering.
Calculations, figures, graphs should be shown in the answer sheet itself.

Give equations wherever necessary.

Electronic devices except non-programmable calculators are not allowed in the

Examination Hall.
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Answer any 5 questions from 1to 7. Each
carries 1 score.

1. When an electric dipole is placed in a non-
uniform electric field, it will experience....
a) net force only
b) torque only
¢) both net force and a torque
d) neither net force nor a torque

2. A charge Q is placed at the centre of a cube of
side ‘@’. The electric flux through one of its
faces is enenne
a) Q/€,

(G x1=5)

b) Q/6€, c¢)Qa/€, d) Qa?/6€,
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Electric potential at infinity is

...............

SI Unit of capacitance is

ooooooooooooooo

Resistivity of a material depends on
a) length b) area

¢) temperature d) all of the above

When a charged particle enters perpendicular

oooooo

to a magnetic field, it describes

a)
b)

Circular b) undeviated

Helical d) none of the above

As the number of turns of a solenoid carrying
current increases, the magnetic field

(increases/ remains the same)

Answer any 5 questions from 8 to 14. Each

carries 2 scores.

8.

1.

12.

13.

14.

Match the distance relation of electric field
from A & B

a. Point charge

b. Electric Dipole

c. Infinitely long straight uniformly r-2
charged wire
d. Uniformly charged infinite plane r-

sheet

Using Gauss’s theorem find the expression for
electric field due to an infinitely long charged
wire of linear charge density A at a
perpendicular distance r from it.

. Draw electric field lines due to charge

(hg>o0(i)g<o

Obtain relation between electric field and
potential.

Assuming the earth to be a spherical conductor
of radius 6400km, calculate its capacitance.

What are the factors on which resistance of
conductor depends? Give the mathematical
relation.

State Biot — Savart Law. Express it
mathematically.
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Answer any 6 questions from 15 to 21. Each

carries 3 scores.

15. A Polythene piece rubbed with wool is found to
have a negative charge of 3x 10 7 C.
a. Estimate the number of electrons transferred.
)
b. Is there a transfer of mass from wool to
polythene? (M
16. a) State Coulomb’s law. Express Coulomb’s law in
vector form. (2)
b) How is the Coulomb force between two
charges affected by the presence of a third
charge? (1)
17. Three capacitors of capacitance 2pF, 3pF and
4pF are connected in parallel.
a) What is the effective capacitance of the
combination? (1)
b) Determine the charge on each capacitor if the
combination is connected to a 100V supply.  (2)
18. An equipotential surface is a surface with
constant value of potential at all points on the
surface.
a) Write any two properties of equipotential
surface? (2)
b) Draw the equipotential surface of a single
point charge? (1)
19. a. What do you mean by drift velocity? (1)
b. Find the relation between electric current and
drift velocity? (2)
20. State Ohm’ law? Explain the limitations of Ohm’s
law? 3)
21. A rectangular current loop is placed in a uniform

magnetic field B. Find an expression for torque

3

acting on it?

Answer any 3 questions from 22 to 25. Each

carries 4 scores.

22. Two equal and opposite charges +q and-q are
separated by a small distance ‘2a’.
a. Name this arrangement. (1)
U]

c. Obtain an expression for torque acting on the

b. Define its moment. What is its direction?

above system when placed in an external
electric field E.
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23.

24.

25.

a. What are dielectrics? (1)
b. Why does the capacitance of a parallel plate
capacitor increases on introduction of dielectric
in between its plates? 2)
¢. Write the expression for capacitance of a
parallel plate capacitor with a dielectric medium
of dielectric constant K between its plates. (1)
a. Define the term temperature coefficient of
resistivity.
b. Write its S | unit.
¢. How does the resistivity vary with

M
M

temperature for:
(i) good conductors
(ii) semiconductors

@)

a. How can a galvanometer of resistance ‘G’ be
converted into a voltmeter to read a maximum
potential difference of V volts? (2
b. A galvanometer coil has a resistance of 12
ohm and the meter shows full scale deflection
for a current of 3mA. How will you convert it in

(2

to voltmeter of range 0-18 V?

Answer any 3 questions from 26 to 29. Each

carries 5 scores.

26.

27.

28.

29.

Using Gauss’s law, obtain the expression for
intensity of electric field due to a uniformly
charged spherical shell at a point

i. outside the shell (3)
M
M

a. Derive an expression for potential due to an

(3

ii. on the shell
iii. inside the shell

electric dipole.

b. Two charges 3x10 # C and -2 x 10 -® C are
located 15 cm apart. At what point on the line
joining the two charges is the electric potential

zero? Take potential at infinity to be zero.  (2)
a. State Kirchhoff’s laws of electrical networks.
@)
b. Obtain the balancing condition of Wheat-
stone’s bridge with the help of a diagram. (3)
a. State Ampere’s circuital theorem. (1)
b. Obtain the expression for magnetic field due
to a solenoid. 3)

¢. Why coiled wires are used rather than straight
wires to connect between sensitive electrical
instruments?
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