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PHYSICS
(Theory)

Time Allowed—3 Hours Maximum Marks—60
Candidates are required to give their answers in
their own words as far as practicable.

Marks allotted to each question are

indicated against it.
Special Instructions :
(1) You must write Question Paper Series in

the circle at top left side of title page of

your Answer-book.
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(i1) While answering your Questions, you mnyg;
indicate on your Answer-book the same
Question No. as appears in your Questiop

Paper.

(iii) Do not leave blank page/pages Iin your

Answer-book.
(iv)  All questions are compulsory.

(v)  The question paper has 27 questions. All
the questions are compulsory. The Internal

choice is given where applicable.
(vi)  Answers should be brief and to the point.

(vii) Question Nos. 1 to 12 are MCQ (Multiple
Choice Questions) carrying 1 mark each.
Question Nos. 13 to 16 are very short
answer type questions carrying 2 marks
each. Question Nos. 17 to 23 are short
answer type questions carrying 3 marks
each and Question Nos. 24 carries 4 marks

and Question Nos. 25 to 27 carry 5 marks

each.
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(viii) There is no negative marking.

(ix) All questions given in Section—A (Multiple
Choice Questions) are to be attempt on

OMR sheet provided with Answer book.

(x) You may use the following values of

physical constants where ever necessary :
i) ¢=3x10%ms L.

i) m,=9.1x10""1kg.

i) e = 1.6x10 YPe.

V) po=4nx10"TmA ™.

v) h-6.63x10%*JS.

vi) €o=8.8564x10 12 2N 1 2

vii) Avogadro number = 6.023x 102 per

gram mole.
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SECTION-A
(Multiple Choice Questions)

Torque acting on an electric dipole moment P

- - _l)
placed in uniform electric field E is : 1

- )

(a) P.E
(b) PE

_ =
(e) P xE

(d) None of the above.

Which of the following characteristics of

electrons determine the current in a conductor?

(a) Drift velocity alone.

(b) Thermal velocity alone.

(¢) Both drift velocity and Thermal velocity.

”(-t‘:I) Neither drift nor Thermal velocity. 1
The direction of force experienced by a current

carrying conductor placed in a magnetic field
1

is given by

(n) Lenz’s Rule.
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Sp}%ing left hand rule.

(¢) Fleming right hand rule.

(d) Screw rule.

4, Electrical energy is transmitted over large
distances at high alternating voltages. Which

of the following statements is not correct? 1

(a) For a given power level, there is a lower

current.

(b) Transmission lines can be made thinner.
(¢c) Lower current implies less power loss.

(d) It is easy to reduce the voltage at receiving

end using step-down transformers.

5. The mutual inductance M;, of coil 1 with
respect to coil 2 : 1

(a) increases when they are brought nearer

and is same as Mo, of coil 2 with respect

to coil 1.
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(b1 depends on current passing through the
coils.
(¢) increases when one of them is rotated about

an axis.

id? Both (b)) and (¢! are correct

6. When a Polareid is rotated, the intensity of light
varies but never reduces to zero? It shows that

the incident light is : ]
{a) partially plane polarised

(bi completely polarised

{¢) unpolarised

(d) None of the above.

7. An optician prescribes a corrective lens of power

- 40D, then focal length of a concave lens 15

ta) +40 em
by 25cem
ND-A =54 senes—( 6
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10.

-hA“Bsfl-_Set.ies_C

() +20 cm

(d) -30 cm. 1

The de-Broglie wavelength of a ball of mass
0.12 kg moving with a speed of 20 ms s 1
(a) 2.76x1073*m
b 1.53x1073%m
©) 6.63x1073%m

@ 1.47x1034m.

An atom bomb works on the principle of : 1

(a) o« —decay

(b) B-decay

{¢) nuclear fission

(d) nuclear fusion.

Thickness of depletion region is of the order of
one-tenth of : 1

(a) an angstrom

(b) millimeter
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12,

1)

coomcrometer

(d' centimeeter.
Assertion  Magnetic force 1S v

perpendicular to the magnet;e fie]ef

Reaxon o Electric force is along the direct;,,

of electric field.

(a) If both assertion and reason are true amy
reason is the correct explanation of

assertion.

(b) If both assertion and reason are true but
reason 1s not a correct explanation of

assertion.
(¢) Assertion is true but reason 1s false.
(d) Both assertion and reason are false. ]

Assertion : The energy gap between the
valence band and conduction band
Is greater in silicon than in

germanium.
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Reason : . In intrinsic semiconductor. The

number of free electrons (n,) is

equal to the number of holes (np).

(a) If both assertion and reason are true and
the reason is the correct explanation of

the assertion.

. (b)

If both assertion and reason are true but

reason is not a correct explanation of
assertion.

(c) Assertion is true but reason is false.

(d) Both assertion and reason are false. 1

SECTION-B
(Very Short Answer Type Questions)

1ﬂﬁne resistivity of a material and give the
. factors on which it depends. State its SI unit?

Which material has least value of resistivity?

2

14. What are Magnetic field lines? Why two Magnetic
-field lines do not cross each other? 2"
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AN
1.5..,\\”1111, 1Is the effect

,ﬁ

of

l-llt{inzu;jt,}__.
Photocurrent? Draw the

f;[' I
Suitab],. Bh

Braph

i : - " ‘:

_16. A 3.0 cm wire caj rving a Current 10
Placed inside a solenoj( Perpendicy|y,, 4
L4

axis. The magnetic field inside the I

. Solﬁﬂﬁid ,
given to be 0.27 T. What js the magnet;, .
Ce.

on the wire?

1
(]

Or

Mention two points of difference between step-
up and step-down transformer. Does a step-

up transformer contradict the principle of
conservation of energy. 2

SECTION-C
(Short Answer Type Questions)

17. Define self inductance of a solenoid. Show that

“ agnetic potential energy stored in an inductor

1.2
(L) carrying current (I) is given by ELI . 3

18. _State Huygen’s principle and prove the laws of
reflection on the basis of wave theory. Is

huygen’s principle valid for longitudinal sound
waves? 3
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;9. What is Nuclear fusion? In what sense, it is

different from nuclear fission? Give one example

of each. ‘ 1/52,2,1/'::

20. A system has two changes q, =2.5x1077C

and qp = — 2.5 x 10_70 located at
A0, 0, -15¢m) and B(0, 0,

points

+15 cm) respectively.
What are the total charge and Electric Dipole

Moment of the system ? 3

—_ .75
!

21. What are electromagnetic waves? How are

Electromagnetic waves produced? Write four

properties of electromagnetic waves. V1 3
I :

22. What is a Wheatstone bridge? Apply Kirchhoffs

rules of Electric circuits to obtain the condition

for balancing wheatstone bridge. 3

23. Write two important inferences drawn from

Rutherford’s alpha particle scattering

experiment. Draw a graph between the

number of particles scattered and scattering

angle. 3
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GECTION-D

Based Question)

(Cas€ Sstudy
94. Study the following paragraph and ans,.
question ymber (A) to (D) based on it.
oth, wher

acitor increases b
n insulating slab 1
of the capacitor.
E = 0 inside
< Ey,

acity of a cap
g slab or 4
een the plateés

. electric field

The cap
a conductin
introducted betw
e latter case E
tential difference

nsulator. Thus, PO
acity C= (‘%

inside the 1
ses and hence cap

VvV = Exd decrea
https:waw.hpboar
understood that wh

d in between the

donline.com

increases.
en a

It should be clearly

dielectric slab 1s introduce

es of a charged capacitor with battery

plat
connected across the plates,

(i) Capacity (C) and charge (Q) increases-

(11 ¥
) Potential V remains constant.
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(i) Energy stored U = lCVQ Increases
5 ses.

(iv) Electric ficld decreases.

The electric energy density in a region with

¢lectric field is —]2-‘E0 EZ.

(A) When a number of capacitors are connected

in parallel between two points, the

cquivalent capacitance? 1
(a) increases

(b) decreases

(c) remain the same

(d) None of the above.

(B) A parallel plate capacitor is charged. If
the plates are pulled apart? 1

(a) the capacitance increascs
(b) the total charge increases

(¢) the potential increases
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(d)  the charge and the Potential g,
remains the same. Sren
(C) If there are n capacitors ip para|],.
connected to V volt source, then the eney )

8l

stored is equal to : .

(a) CV
(b) L cv?
(c) (V2

1 2
(d) 5—CV=

(D) A 15 pF capacitor is connected to a 100V

battery. The electrostatic energy stored in

the capacitor is : 1

(a) 1.5x10°8J
(b) 15x10°8J
(c) 75x1078g

(d) 7.5x10°8J.
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SECTION-E

p .

95. Discuss the refraction at a convex spherical

surface when the object lies in tarer medium

and the 1mage formed is red. Hence derive the
relation :

v u R

where the symbols have usual meanings.
Or

(@) A 4.5 cm needle is placed 12 cm away from

a convex mirror of focal length 15 cm.

Give the location of the image and

magnification. Describe what happens as

the needle is moved farther from the
mMIrror.

3

(b) What is the focal length of a convex lens of

focal length 30 cm in contact with a
concave lens of focal length 20 cm ? Is

the system a converging or a diverging

lens? 2
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Distingui=h boty,

26. (a) Define Doping. N
conductor, insulator and semiconductor

)

the basis of band theory. »

(b) Explain, how an intrinsic semiconducty,

can be converted into an  n-type
|}!

semiconductor.

What is the principle of a transformer? With

abelled diagram, describe briefly

o
-]

the help of a l
nstruction and working
nergy loss in this device.

the co of a transformer.

Write four sources of e
a transformer is always

Why the efficiency of

less than unity?

Or

A sinusoidal voltage of peak value 283 V and

frequency 50 Hz is applied to a series LCR-

circuit in which R =3¢, L 25 48 mH and

C =796 uF. Find the impedance and power

L)

dissipated in the circuit.
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