General Instructions:

There are 33 questions in all. All questions are compulsory-

This question paper has five sections: Section A, Section B, Section C, Section D and

Section E

Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1
mark each, Section B contains five questions of two marks each, Section C contains seven
questions of three marks each, Section D contains two casc: study based questions of four
marks each and Section E contains three long answer questions of five marks each.

SECTION -A

9 C m is placed in a uniform electric field

1. An electric dipole having a dipole moment of 4 x 10 :
P = ¥ e electric field is 3 x 103 N/C,

such that the dipole is in stable equilibrium. If the m.a-gnitude of th ric fi
what is the work done in rotating the dipole to a posifion of unstable equilibrium?

(a) zero

(b) 1.2 x 10°5]
(c)2.4x10°]
(d)-1.2x 1057

5 An infinite line of charge has a linear charge density of 10”7 C/m. What will be the magnitude
of the force acting on an alpha particle placed at a distance of 4 cm from the line of charge?

(a) 14.4 x 1075 N
(b)7.2x 10N

wﬁTleo‘*N

(d) 9 x 10°N
3 Which of the following is not the property of an equipotential surface?



) They do not cross cach other.
o N . N ~ noint t
(b) The work done in carrying a charge from one po!'™ 10 another on an equipotential surface i
Cro, |

ncentric spheres

(¢) For a uniform electric field, they are ¢0

(d) They can be imaginary spheres.
4. An ammeter of resistance 0.81 ohm reads up 10 | A. The value of the required shunt to

increase the range to 10 A is
(a) 0.9 ohm

(b) 0.09 ohm

\_(}9'(03 ohm

(d) 0.3 ohm
s all in the ratio of 1 : 2. The

5. Two wires have lengths, diameters and specific resistance
d wire (in ohm) will be:

resistance of the first wire is 10 ohm. Resistance of the secon

(a) 10

L2
()5
(d) infinite
electrical energy over long distances is done with the u

6. The large scale transmission of
f the generator is stepped-up because of

transformers. The voltage output 0

(a) reduction of current

(b) reduction of current and voltage both

(c ) power loss is cut down
s

f\@/a/and ¢ both

7 Unit of conductance 1S

(a) Dyne




\)Amn

(c) Ohm 5
(d)Volts

8. The relative

i | CuEabil; ofa o unity and that of substance Y is
slightly more than unity, lftlyen Substance X is slightly less than y

(@)X is paramagnetic and y s ferromagpey;,
XS diamagnetic and y is ferromagnetic

(¢) X and Y both are paramagnetic

(d) X is diamagnetic and Y is paramagnetic

9. In a moving coil galvanometer the current through the coil produces a torque to turn the coil.
The torque is balanced by

(a) magnetic moment

-\_Lb)a/h:alical spring deflection

(c) eddy current torque
(d) gravitational torque

10. The electrostatic potential on the perpendicular bisector due to an electric dipole is
(a) Zero
)
W
(c) Infinite

(d) Negative : .
11. Relation between currents according to KCL 1s

3]

e e ot ' et




(a)i =i2=13=14=1s

! .(h’)"l"'l’d +iy=1s*12

(C)l‘l-l&=l’;-||1-f.4
(d)i|'+is:|z+i,;+i4
Lk ads UP = he Value of the
12. An ammeter of resistance 0.81 ohm 1€ ¢ required shunt tc
cthermse 0108 ol ne o tusra n gl ult doubl
(a) 0.9 ohm o
" Povb'c
(b) 0.09 ohm V
(c) 0.03 ohm @ }
Yyime

) onxt U"qv\z L 5

(d) 0.3 ohm
iven-one labelled Assertion (A)

For question numbers 13, 14, 15 and 16, two statements are
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) Both A and R are true and R is the correct explanation of A
(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false
13. Assertion: When capacitive reactance 1s smaller than the inductive reactance in series L-C-R

circuit, voltage leads the current.
Reason: In series L-C-R circuit inductive reactance greater than capacitive reactance

14.Assertion (A): The conductivity of intrinsic semiconductors increases with an increase in

temperature.
me between collisions of electrons.

Reason (R): Increase in temperature decreases the average ti
15.Assertion (A): The direction of the electric field is always perpendicular to the equipotential
surface.

Reason (R): Work is done by the electric force in moving a charge between any two points on an

equipotential surface is zero.
16. Assertion: The magnetic field at the ends of a very long current carrying solenoid is half of

that at the center.
Reason: If the solenoid is sufficiently long, the field within it is uniform. Select the most

riate answer from the options given below:

approp
_ SECTION- B
4/;’ | v . ~
/(\ 17. Draw one equipotential surfaces (1) Due to uniform electric field (2) For a point charge (4 <
1\ g)?

v



18. The Slorage batteny f
0 rmal resistance of the battery 15 0 y

¥ acar hae .
Q, what js the Maximy I'has 5

M Currepy

If the inte

temfop; oy .
ofj2V. from the battery?

that cqp be drawn

Write any (|
ree facto . OR
19. A hollow IS on which, ; ell d ds
' me N 1 Inte ; a cell depends. .
tal sphere of radj emal resistance of the potential on its surface is 10 V.

Find potential at jts center 53 M ig gparged so that
Determine the :
. magnitude OR . e e
carrying a current of (.4 Aof e Magnetjc field B at the center of the circular coil of wire
20. Define the term ‘M bl ’ aid having 100 turns with 8 cm being the radius of each turn.
21. Derive an expreSsioon ;bl?;] of charge Carriers in a conductor. Write its S.L unit.
electric field. 1€ torque eXperienced by an electric dipole placed in uniform
27 What is drift velocity? Der; SECTION-C
i " .ZCTIVE expressi i ity of electrons in a good conductor
In terms of relaxation time of electronsl;gn for diift velocity .

23. i . .
23 If the radius of the Gaussian surface enclosing a charge is halved, how does the electric flux

/{hrough' the Gaussian surface change?
4. State Kirchhoff’s rules. Explain briefly how these rules are justified.
OR

In the network shown, find the values of cyrrent in a given circuit,

25. Explain the principle o atstone bridge ’Or determining an unknown resistance.
26. State Biot- Savarts law. Derive an expression for magnetic field at the center of a circular coil

of n-turns carrying current — I?
27. Identify the part of the electromagnetic spectrum which:
(a) produces heating effect. EU\': - P c Lo [\ V) l
(b) is absorbed by the ozone layer in the atmosphere.

(c)is use for studying crystal structure of atom.
Write any one method of the production of each of the above radiations.

OR
A parallel plate capacitor with air between the plates has a capacitance of 8pF. What will
happen to the capacitance of it if the distance between the plates is halved and the region is

filled with a substance of dielectric constant 6?
28. Derive an expression for the torque experienced by a magnetic dipole in a uniform magnetic

field.
OR
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nd B, each havin
1 below

Two charges A a
magnetic field as show1

path of B
path of A

i
(a) Compare the charge-to-mass ratio of the tWO Pallicles A and B. Show the necessary

nathematical calculations. . _ .
(b) {)VhiCh of the two particles is likely 0 be a PrOtON if the other is an alpha particle? Give
reason.

SECTION-D
two or more capacitors are connected in series, the overall effect is that of a single

pacitor having the sum total of the plate spacing of the individual

29. If
nnected in parallel, the overall effect is that of a

(equivalent) ca
capacitors. If two or more capacitors are co

single equivalent capacitor having the sum total
of the plate areas of the individual capacitors. ( figure (a) shows parallel combination and (b)

shows series combination)
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|.Capacity can be increased by connecting capacitors in:

(a) parallel

(b) series



(c)botha angp

- - "_
none of these /

ge capacitors having a capacitance
- €

a
alculate the effective paralleI‘capacitanc.ql_lal\{o}fﬁf:
e:

™\ .
nd GF areconnected in parallel.

(c)I2F
(d)I3F
3.When capacitors are connected in the serjeg remains the same.
(a)voltage
(b)capacitance
(¢ )charge
(d)resistance

4.The plates of a parallel plate capacitor are 10 cm apart and have an area equal to 2m2. If the
charge on each plate is , the electric field at a point:

(a)between the plates will be zero
(boutside the plates will be zero

(c )between the plates will change from point to point
(d)between the plates will be
OR
5.Four 10 F capacitors are connected in series, calculate the equivalent capacitance.
(@l.5F

(b)2.5 F



o

(c)3.5F *
5 F
. [ an
30.Electric dipole consist of a pair of equd

. e di
distance and its strength 1 measured bY the |
the electric effect of the dipole can

site poj
opP0>''€ POInt charges separated by a small

ole ’?Olrze“t- The field around the dipole in which
' experienc® called the dipole field.

d
+Q

| The electric dipole moment is:

(a) a scalar quantity
. (b) neither scalar nor vector quantity

(c) a vector quantity

) none of these
dric field due to the electric dipole is
(a) cylindrically symmetric
(b) spl39rically symmetric
Mne of these
(d) asymmetric
3.\Th’e ST unit of dipole moment is:
(a) C/m

(b) C-m



(ClOm

{d) ( “in

P r“‘!q} wrd -‘i§‘m sl W &

4 Charges 20 nC are separated by Spym o cul e e WAE
(a) 107 C-m
(b) 10" C-m
() 10" C-m
(d) 10" C-m

) OR

When an clegtfic dipole 1s placed in a uniform electric field, it expenences

Mﬁ,,m/Ncnhcr any force nor any torque

/ (b) Force but no torque

(¢c) Force as well as torque

(d) Torgue but no net force

OR

SECTION- E
31. (a) State Gauss’s theorem in electrostatics. Using this theorem, derive an expression for the
electric field intensity due 10 infinitely long, straight wire of linear charge density A em »
(b) Define self-inductance. Derive an expression for self-inductance for long solenoid.
OR

ression electric field due to electric dipole at axial point and give the relanon

| point and equatorial point.
e capacitance of a parallel plate capacitor with awr present

Derive an exp
between electric field at axia
32, (i)Derive an expression for th

between the two plates.
(ii)Figure shows two electric circuits A and B. calculate the ratio of power factor of the cirewit

B to the power factor of the circuit A?
|-|.¢ !._ — —— { °
0 s A X IR i % = R
,‘(E R R
() f.il'... l:i\

Chen A



e 1ct
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Draw a labelled diagram of moving coil g2 V:lnto the cutr: ?Vc“hat N a radial magnetic field

the deflection of the coil directly proportlon‘ed charge mt_'.“ following in the coil o
33. (a) State the theorem which relates the en Osobtain the'elesfd-e A closed surface, with the

electric flux through it. Use this theorem 0 oint {i1) ins't[l“c i.le‘d duetoa uniformly

charged thin spherical shell at an (1) outside % B carryip '€ point

(b) Two long and parallel straight wires A anf4 0 cm. Es%‘ currents of 8.0 A and 5.0 A in the

same direction are separated by a distance 07 mate the force on a 10 cm gection of

wire A.

OR
Jbeled diagram, the PIACIple construction and working of a

(a)Explain with the help of |
transformer? tic COTe cong; ‘ .

(b) An ideal transformer having a ferromagne . (a) W Sists of two coils having 500 turns
(primary) and 50 turns (secondary) respectively: 240 Vl';at is the voltage across the secondary
coil, if the rms voltage across the primary cotl 18 &7 T (b) What will be the individual
currents in the two coils (primary and secondary)s 1 the secondary has a resistive load 020

ohms? dipole.



