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Instruction First 15 minutes are. allotted for
the candidates to read the
question paper. -
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Note : 1) This question paper consists of
~seven questions in all.

i)) Al the questions are compulsory.

i) The number  of part.s of a

question to be attempted is -

mentioned at the beginning of

the question.
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The  marks allotted to the

- guestions are mentioned against

each of them.

Symbols used in the question
paper have their usual meanings.
In numerical questions, use the
values of the physical constants
given at the end of the question

paper, if necessary.
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1. Answer all the parts .

a)

b)
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Two equdl and opposite charges of
2-0 micro-coulombs are situated at
a distance of 3:0 cm. Its electric

dipole moment will be

i) 60 coulomb x metre

1i) 6:0x107 coulomb x metre
i) 12-0 coulomb x metre

) 12-0x 1078 coulomb x metre.

]
In an A.C. circuit a resistance of

8 ohm and an inductance of
reactance 6 chm are connected in

serics. The impedance of the

circuit will be
i) 2 ohms

1) 10 ohms
i) 14 ohms

iv) 1442 ohms.
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The electric " field amplitude
of an electromagnetic wave is
5 volt/metre. The amplitude of

magnetic field is

) 1.67x107'° tesla

i) 1-5x107 tesla

iii) 1.-67x107° tesla

iv) 5 tesla. 1

A battery of e.m.f. 5 V and internal

resistance 2:'0 Q is connected to an

external resistance. If the current
in the circuit is 0:4 A, the terminal

voltage of the batfgry is
i) Svolt

ii) - 58 volt

i) 46 volt

iv] 4-2 volt.
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The force (F) acting on a particle

of charge g moving with velocity

- -
(V) in magnetic field (B) is

s — —
n) gq(VxB)

v) VxgxB. 1

2. i d @vdl % 3w Aw

T} U e, T o e S e

‘ﬂ:mmlﬁ'ﬁaﬁg‘qi 1

W TEARNY o R E
W S o w1

652438°



L

9 372(FN)

2. Answer any three parts :
‘'a) Define an equipotential surface. 1
b) Write down the formula for the
relation of current density, specific
conductivity and the electric field. 1
¢) What do you mean by angle of
dip ? 1
d}] Define coefficient of self-
inductance. 1
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3. Answer any three parts :

a)

b)

d)
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Find the energy (in eV) of an X-ray
photon of wavelength & = 1A. 1

Write the names of any two

diamagnetic substances. 1

An alternating voltage of angular
frequency ®, is applied across a
series combination of a resistance
R, an inductance L and a
capacitance C. Write down the

formula for the impedance of the

circuit. 1

Write down the formula for the
magnetic field at an axial point
inside a current carrying solenoid.

1
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4, Answcr any three parts :

a)

b)
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On iﬁértésing _the pogcntialf'-
difference of a 8 -mir_:rcl—__fé__racl
capacitor from 5_20 vplt to 25 volt,
calculate the increase in its

potential energy. 2

Define drift vcl-::ncii_y. Deduce the
relation between drift velocity and

current. _ 2

-~ Write.down the definition and unit

of coefficient of mutual induction.
Derive the formula of mutual

inductance between two plane

coils. )
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d) . When a coil of magnetic moment
3~0x10'85r‘np—rr13 is placed in &
magnetic field such that its plane

'is parallel to the field, then the
morment of the couple acting on
‘the coil is 7-5%107° lN—rn, Find the
magnitude of 'the magncti; field.
What shall be the value of current

flowing in it if the area of the coil is
1'5 cm? and the number of turns
is152 . - 2
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5. Answer any three parts :

a)

b)
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State Maxwell's electromagnetic

wave theory related to light. The

peak value of magnetic field in a

progressive electromagnetic wave
is 1.5x107® tesla. Find peak value
of electric field. (¢ = 3x10%m/s) 2

Use Gauss's law to find the electric
field at a point * outside the
uniformly charged spherical shell.

2
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What is the principle of potentia]
divider ? AB is a potentiometer

wire of length 100 cm émd__itsa_

' resistance is 10 ohms. It~ is:_'

- A
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connected in series with a
resistance R = 40 ohms and a
|

battery of em.f 2 V of ﬁegligibl_eé_

internal resistance as shown in!

ﬁg‘ure_:
R 4, L

WM —|

40 ohm 2V
< 100 crm o---vveneiennns
- 40 em- o>
» B
g,

E G

[n null deflection position of the |

!
galvanometer { G ), calculate thei
e.m.[. of the cell E,. 2
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In e:m clectron current,.the velocity
of - e]éctron is 2-0x107 m/s.
Electron is d.eﬂectcd by 3-4 mm in
moving 10 c¢m perpenldicular
direction to electrostatic field of
1.6x10% volt/m. Calculate e/m

of the electron. - 2

6. ol W EUST W Ul ST

)

652438

Y & foR-gEEE Rer & fEm

fofeu) | @ o ot W w B

- Bdgal % Uh WE gEeE 8 &

Enaaﬁ“ﬁa'ﬁ o TG A AT wF
Ry 3 o ot ) 3 feg
R TR T p—

Elﬁ’e:%mBig BRI 2

[ Turn over

372(FN)

18

@) O AR O G s we gy

Ty

652438

FET 100 WHI2 € T A el
9 T 0-025 T & A% iy
H 3-54 pC &N T M, & a9

el % 99 fgvar fEa g ) afe

T2 & 9 S ST Q-05 [d

W 9 A T v fea

7T 2 2

i
i

¥
]

et ot 3 fagall () 4 T B St

T ([ AT DF §H e sy T

i‘fﬁﬁq » https://'www.upboardonline.com
D C

40 50

10 €2



)

19 372(FN)

e J3dA raﬂ T qj Jgr;‘ﬁ‘T if 100 E"l_h{ E‘?'

o I e 3.0 T 31 T HUsel
H 0-0 WHITR &\ UR1 e & W ¥

n

FUSH & #Y W e, FEEl & &

¥ 4.0 T T W fom fag @ gaah

&3 i U] I |

6. Answer any three parts :

a)

652438

Write the Faraday's laws of
electromagnetic induction. A
copper rod of length { 1s rotating
about its one end with angular
velocity © in a plane perpendicular
to a .uniform magnetic field
intensiy lB.- Prove that induced
electromotive [orce between the

1

ernds of rod willbe e==oBlI*. 2
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The plates of a parallel plate
capacitor have an area 100 c¢cm?
each and are secparated by
0-025 cm. What will be the
potential difference between the
plates if 354 pC charge is
supplied to the capacitor ? What
will be the new potential difference
if the plate separation is increased
to 005 cm ? 2
Calculate the equivalent resistance
between points in [ollowing
network of resistors :

(1) Between A and B, (ii) Between
Aand D.

D C
40 5Q
A B
1002
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A flat circular coil of radius 30 ¢m
has 100 turns. A current of
2-0 amp is passed through it
Calculate the magnetic field at a
point on the axis of the coil of a

distance of 4-0 cm from its centre.
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7. Answer any fwo parts :

a) According to the given figure

showing LCR circuit, the frequency
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of source is equal to the resonant

frequency.
200V

100 Q L C

{~)

bj
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-
200 V, 50 Hz

Find the reading of

(ij Voltmeter V,, (i) Volimeter Vs,
(i) Ammeter A. 3
Obtain the formula of torque
acting on an electric dipole in &
uniform electric field. Two point

charges of +1x107® coulomb and

-1x 107® coulomb are situated at
a distance of 2:0 cm. The electric

dipole is placed in a uniform

electric field of 1x10° volt/metre.
Find the potential energy of the
dipole in stable equilibrium. 3
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24
Siate Biot-Savart's law. A current
of 5 ampere IS flowing -thrmugh a
circular loop of radius 10 cm.
Calculate the magnetc field at the
centre of the loop. 3
frafer 1 W @ A ¢ = 3x 108 H/E
i fERi® h =6 6x107" -4
TS B e e =1-6x107° FeAH
% - 1077 =/ /TR

| FeREHE-ae =1-6x1077 9
Physical constants :
Speed of light in vacuum ¢ = 3 x 10? m/s
Planck's constant h =66 x 10734 J-s

Electronic charge e=1-6x 107!¥ coulomb

Hg -7
—-— =10 2
i N/ampere

lev =1-6x107'7 joule
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