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Time Allowed : 3 hours
Maximum Marks : 70
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General Instructions :

Read the following instructions very carefully and strictly
follow them :

1. This question paper contains 33 questions. All questions
are compulsory.

2. This question paper is divided into five sections - A, B,
C, D, and E.

3. Section A, question number 1 to 16 are Multiple Choice
Questions (MCQ’s) and Assertion-Reason based
questions of 1 mark each.

4. Section B, question number 17 to 21 are Very Short
Answer (VSA) type questions, carrying 2 marks each.

5. Section C, question number 22 to 28 are Short Answer
(SA) type questions, carrying 3 marks each.

6. Section D, question number 29 to 30 are Case based type
questions, carrying 4 marks each.

7. Section E, question number 31 to 33 are Long Answer
type questions, carrying 5 marks each.

8. There is no overall choice in the question paper.
However, an internal choice has been provided in few
questions in all sections except Section A. Only one of
the choices in such questions have to be attempted.
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10.

Use of calculator is not allowed.

You may use the following values of physical constants
wherever necessary:

c=3x108m/s

me=9.1 x10% kg

mp=17x10% kg

e=1.6x10"C

Wo=4m x 107 TmA-!

h=6.63 x10]s

g = 3.8354 x 10-12C2N-'r2

Avogadro’s number = 6.023 x 10 per gram mole

In addition to this, separate instructions are given with
each question wherever necessary.
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SECTION-A

A point charge q is at intersection of diagonals of
a cubical gaussian surface of side a. Electric flux
through each face will be-

(@) () 5
(©) 30 (d) o

Three resistors x, y and z of same material and
equal lengths are connected across a source as
shown in figure. The current through them are
Ix, Iy and Iz respectively. Their cross-sectional
area are A, 2A and 3A respectively. Then-

(b) Iy = 21y = 31,

(d) Iy = 41y = 91,

(a) [X = IY = [z
(C) 3[X = 2[y = IZ

A magnetised needle is kept in a uniform

magnetic field. Then the needle will have-

(a) Translatory motion only

(b) Rotatory motion only

(c) Both rotatory and translatory motion

(d) Neither rotatory motion nor translatory
motion

The impedance of series LCR AC circuit at
resonance is-

(a) JRZ + (X, — X0)? (b) /RZ + X2+ X

© R+ -X2) @R

A 10 m long straight wire extending east to west
is falling with a speed of 5.0 m/s at right angle to
the horizontal component of earth magnetic
field of 3x10-> weber/metre?. The instantaneous
induced e.m.f. across the wire will be

(@)0 (b) 1.5x10°V
()3.0x10°V (d)6.0x103V

Self-inductance of a coil depends on
(a) Current in the coil

(b) Rate of change of current in the coil
(c) Number of turns in the coil

(d) Induced e.m.f in the coil
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7.

10.

11.

12.

The most energetic electromagnetic wave is
(a) Ultraviolet (b) Infrared
(c) Microwave (d) y-ray

In a telescope the focal lengths of objective lens
and eye piece are 40 cm and 5.0 cm respectively.
In normal adjustment the length the telescope
tube is.
(a) 5cm
(c) 35 cm

(b) 8 cm
(d) 45 cm

Monochromatic light of frequency 6.0 x 10" Hz
is produced by a LASER in vacuum. In medium
of refractive index 1.5 the frequency of light will
be

(a) 2 x10" Hz
(c) 5 x10" Hz

(b) 6 x10"* Hz
(d) 9 x10" Hz

Photoelectric emission occurs when incident
light has more than certain minimum

(a) Wavelength (b) Frequency

(c) Intensity (d) Power

In Bohr’s model of hydrogen atom if we go from

one energy level to higher energy level, then

(a) Potential energy decreases, total energy
decreases

(b) Potential energy increases total energy
decreases

(c) Potential energy increases, total energy
increases

(d) Potential energy decreases total energy
increases

The VI characteristic of a p-n junction diode in

forward bias-

(a) current increases very slowly till the voltage
across the diode crosses threshold voltage

(b) current decreases very slowly till threshold
voltage

(c) current increases significantly till threshold
voltage

(d) current increases significantly and then
decreases to zero at threshold voltage
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For Q13 to Q16 two statements are given one

labelled Assertion (A) and the other labelled Reason

(R). Select the correct answer to these questions from

the codes (a), (b), (c) and (d) as given below.

(a) If both (A) and (B) are true and (R) is the correct
explanation of (A).

(b) If both (A) and (B) are true but (R) is not the
correct explanation of (A).

(c) If (A) is true but (B) is false.

(d) If both (A) and (B) are false.

13. Assertion (A): In a purely capacitive circuit the

current leads the voltage by %

Reason (R):  Average power in a purely
capacitive circuit in complete
cycle is zero.

14. Assertion (A): A current carrying conductor in

a magnetic field experience
magnetic force.

Reason (R): A charge in motion
magnetic  field  experience
magnetic force.

in a

15. Assertion (A): The minimum energy required
to eject electron from a surface of
a metal is called work function.

The work function of the metal

varies as a function of depth

Reason (R):

from the surface.

In a semiconductor holes have
higher mobility than electrons.

16. Assertion (A):

Reason (R): Effective mass of hole is smaller
than mass of electron.
SECTION-B
17. Two aluminium wires P and Q, each having

length I. Their radii of cross-sections are a and
1.5a respectively. Resistance of wire P is R find
resistance of wire Q.
OR

Current of 1.5 A is passing through a wire. The
length and area of cross-sections of the wire are
1.8 m and 1.2 x 10 m? respectively. The free
electron density in the wire is 2.5 x 102 m-3. Find
drift velocity of conduction electrons.
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18.

19.

20.

21.

22.

23.

24,

25.

A convex lens of focal length f and refractive
index p is immersed in a liquid of refractive

index %u. Find focal length of the lens in the
liquid.

In an equiangular glass prism angle of incidence,
equals angle of emergence equals 45°. Find
deviation in the path of emergent light.

The mass of iron nucleus is 55.85u and mass
number A=56. Find nuclear density of iron
nucleus.

(u=1.66054 X 107%7kg), Ry = 1.2 x 10~ >m

Differentiate between n-type and p-type
semiconductors.

SECTION-C
State Krichoff’s laws. Derrive the condition for

which Wheatstone bridge is balanced.

Two long and parallel straight wires A and B
carrying currents of 8.0A and 5.0A in the same
direction are separated by a distance of 4.0 cm.
Find magnetic force on 10 cm, section of wire A.

OR
A long straight wire carries a current of 50A in
North to South direction. Find magnitude and
directions of magnetic field due to the wire at a
point 2.5 m east of the wire.

Show analytically that in a purely capacitive
. . A

circuit current leads voltage by -. Draw graph

showing variation of capacitive reactance with

frequency of AC.

A plane electromagnetic wave of frequency 25
MHz is travelling in free space along X-direction.
At a point in space and time electric field is
E=63 % j. What is magnetic field B at this

point?
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26. In an experiment of photoelectric effect, the
frequency of incident radiation is greater than
threshold frequency. Keeping the frequency of
incident radiation constant, intensity of incident
light is increased. How will the following be
affected?

(a) Maximum  kinetic
electrons

(b) Photoelectric current

(c) de Broglie Wavelength associated with
emitted electrons.

energy of emitted

27. Plot binding energy per nucleon as a function of
mass number for large number of nuclei. On the
basis of the plot, explain why do light nuclei
undergo nuclear fusion.

28. Carbon C, Silicon Si and Germanium Ge have
same lattice structure. Why is carbon C is
insulator, while silicon Si and Ge are intrinsic

semiconductors?

SECTION-D

Question Number 29 and 30 are case based
questions. Read the following paragraphs and
answer the questions that flow:

29. The trajectory of a charged particle in motion in
a uniform electric field, depends on the angle 6
between direction of motion and electric field. If
8 is zero or 180° the trajectory is straight line,
and there is change in speed only. And if
0°<8<180°i.e. O is between 0° and 180° there is

change in speed at constant rate and change in
direction also. The trajectory is now parabolic.
(i) An electron initially moving with velocity

Tp = Vof enter in an electric field E = E,].

The trajectors of the electron will be

(a) Straight line with decreasing speed

(b) Straight line with increasing speed

(c) Parabolic with increasing speed

(d) Parabolic with decreasing speed

OR
A charged particle initially at rest is kept in
a uniform electric field. Then the particle
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(a) will remain at rest

(b) will move on straight path
(c) will move on circular path
(d) will move on parabolic path

(ii) A charged particle —q in motion enter in a
uniform electric field,
directions of motion and electric field are
opposite to each other. The kinetic energy of
the particle in the field-

(a)First increases to a maximum, then

such that initial

decreases to zero.
(b) First decreases to zero and then increases
(c) Does not change
(d) Always increases

(iii) A proton and an a particle in motion in an
electric field, have equal kinetic energies at
some instant. Their momenta at the instant
are p, and p, respectively. Then

(@) Pp = Pa (b) Pp = p7a
©pp="¢ (d) pp = 2P

(iv) A charged particle of charge g4 mass m
initially moving with velocity ¥ = v,J enter
in an electric field E = Eyj at t = 0. The
velocity of the particle at time ¢,

(@) (v + qEoto)] (b) (Uo + TZ_Z)]A

©(vo+Z2)7 () (v +122);)

30. Medium 1 and medium 2 are two transparent
media. Their refractive indices are y; and py
respectively with p; > p,. Light travelling in
medium 1 when incident on their common
interface, may suffer refraction or total internal
reflection, depending on angle of incidence on
the common interface.
(i) The shining of diamond is due to the

phenomenon of

(a) refraction

(b) scattering

(c) dispersion

(d) total internal reflection

(&) feer &
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(M) fer w2

(9T) BHR el 8
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Mpp = % (& pp = 2Pa
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(ii) For two transparent media 1 and 2 and their
refractive indices p4 and p,, also pq; > u,,
the critical angle for T.LR. is

(a) sin~?! (%) (b) sin™?! (f)
(c) tan~t (Z—:) (d) tan™?! (Z—i)

(iii)iln a right-angled isosceles

transparent material, for deviation of% in the

prism  of

path of light the number of total internal
reflection is
(a) one

(c) three

(b) two
(d) four

(iv)Which of the following is not based on
phenomenon of refraction of light?
(a) Twinkling of stars
(b) Apparent increase in the length of day
due to early rise and late setting of sun
(c) Looming
(d) Apparent bent in the stick in water
OR
Deviation in the path of emergent light from
the prism will be?

45°
___>_c
(a) zero (b) 30°
(c) 45° (d) 90°
SECTION-E

31. (a) Derive an expression for energy stored in a
charged capacitor.

(b) A parallel plate capacitor with air between
its plates has capacitance Co. A dielectric slab
of dielectric constant K and same area as that
of the plates of the capacitor, but of thickness
%d, where d is the separation between the

plates. What will be new capacitance of the
capacitor?
OR
(a) Define electrostatic ~ potential
Calculate it for a system of two point charges
q1 and g2, r distance apart.

energy.
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(b) Two point charges 5uC and —4uC are
separated by a distance of 40 cm in air. At
what point on the line joining the charges is
the net potential zero.

32. (a) With the help of a labelled diagram, explain
the construction and working of a moving
coil galvanometer.

(b) The resistance of a moving coil galvanometer
is 10 @ and current required for full scale
deflection is .01 A. How will you convert it
into a voltameter of range 0-10V?

OR

(a) Using Biot-Savart law deduce an expression
for magnetic field at centre due to a circular
current loop of n turns.

(b) A circular coil of 120 turn and mean radius
10 cm, is carrying a current of 3.0A. Find
magnetic field at the centre of the coil.

33. (a) For thin lens in air, having an object on

. . . .1 1 _ 1
principal axis obtain lens equation s e

Where the symbols have their usual
meanings?

(b) A needle of height 4.5 cm is placed 12 cm
away from a convex lens of focal length 15
cm. Find  position image
magnification.

of and

OR
(a) Define wavelet and wavefront. Deduce law
of reflection of light £i = 4r, £Zi — angle of
incidence and £r — angle of reflection.

(b) A source of secondary disturbances is
emitting wavelets at instant # = 0. Find

(@) 5uC 3R —4uC % 2 forg 7T T | 40 Tl
1 g0 W ) ATt 1 T areft e ¥ e fag
T FHA Ve T 22
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