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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2016
03337
| PHYSICS _
PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA
Time : 2 hours | deimuﬁi Marks : 50

Note : All questions are compulsory. Marks allotted fbr

~ each question are indicated against it. You may use

log tables or non-programmable calculators.

Symbols have their usual meaningé. The values of
physibal constants are given at the end.

1. Attempt any five parts : . 5%4=20

"(a) A small objeét carrying a charge of
—5x 1079 C experiences a force of 20 x 108N
in the negative x-direction when placed at a
point in an electric field. What is the electric
field at this point ? What would the magnitude
and direction of the force acting on a proton
" placed at this point be ?

. PHE-07 ' 1 : . PTO.



(b)

()

(d)

(e)

®

(®

(h)

PHE-07

 Hydrogen atom consists of an electron and a

proton separated by an average distance of
5:3 x 10711 m. Calculate the electrical force
between the electron and the proton and
compare it with the gravitational force
acting between them.

Using Gauss’s law, obtain an expression for
electric field at a point inside a uniformly
charged straight wire.

Explain the polarisation of dielectrics placed
in an electric field and hence define
electrical susceptibility.

Draw a labelled hysteﬁsis curve for a
ferromagnet. Explain the terms remanence
and coercivity.

The magnetic field at the centre of a solenoid
of length 222 m and diameter 09 m is

0-4 tesla. Calculate the energy stored in the
field of the coil.

Consider an electromagnetic wave in empty
space whose electric field is given by

E=40 x exp [-i (108 t+ Bz)]
Determine the direction of propagation,

wave number, frequency and the magnetic
field of the wave.

Explain the working of electrolytic
capacitors.
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Attempt any one part :

(a)

(b)

Derive an exﬁression for electric field due to
a dipole at (i) a point along its axis; and (ii) a

. point on the perpendicular bisector of the

dipole axis. ,

Two rectangular plates of area of
cross-section 6-45 x 10~4 m2 each are kept
parallel to each other in free space. The
separation between them is 2 x 103 m and a
voltage of 10V is applied across these
plates. Calculate the capacitance. If a
material of dielectric constant 60 is

.introduced in the region between the two

plates, calculate capacitance and the electric

displacement D. ‘ 3+3+4

Attempt any one part. :

(a)

(b)

(i) Using Ampere’s law, obtain the
expression for the magnetie field due to
a solenoid.

(ii) A solencid has 20 x 103 turns per
meter. If we wish to obtain a magnetic
field of 8:0 x 10~* tesla, what should be
the value of current in the solenoid ?

Show that the line integral of the electric
field over a closed path is equal to zero.

4. = Attempt any one part :
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(i) Explain the working of a velocity
selector.
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(b)

(ii) The diameter of a cyclotron is 0-5 m and
the magnitude of the magnetic field at
its centre is 1-4 tesla. If this cyclotron is
used for accelerating deuterons (q = e
and m = 3-3 x 1027 kg), calculate the
cyclotron frequency and the kinetic

" energy of deuterons as it emerges from :
the cyclotron. 4+3+3

Show that the electromagnetic field
described by '

- A

E =E;x coskx cos ky cos wt

—>» .

B =B0(£ cos kx sin ky — §Sinkxcos ky) sin wt

will satisfy Maxwell's equations in
charge-free and current-free empty space if

EO=J§cB0 and © = V2 ck. 10

Physical Constanis :
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Mass of electron = 9-1 x 10731 kg
Charge of electron = 1-6 x 1071° C
Mass of proton = 17 x 10727 kg
G=67x10"1 Nm? kg2

1
4dng,

=9x10° Nm2 2

po = 4m x 1077 NA™2
£, =885 x 10712 Fp 1
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© (i) T WIEFAGH F AW 0-5 m & IR TWH
*g W YIhT &7 & IRAT 1-4 tesla B |
i 39 FRFARH o ST S (g = e
A m = 3-3 x 10727 kg) B ARG FA F
fore forn s R, o wgeng ety qun.
g | e ssedal & foa St
qﬁﬁ%ﬁiﬁﬁml 4+3+3
(@) g ffe & f=fofes e gm

g A

E =Eyx cos kx cos ky cos wt

= - A : A

B =B (x cos kx sin ky - y sin kx cos ky) sin ot

wefiEll @ w@ge ® AR Ep = V2 c By ad

o=+2 k¥ | 10
w?ﬁwﬁama;

T T GH = 9-1 x 1075 kg

AR H @AW = 1.6 x 10712 C

W o go9WH = 1.7 x 10727 kg

G=67x%10"" Nm? kg2

— =9x10°Nm2Cc2
4ng,

Ho = 41 x 107 NA™2
£y =885x10"2Fm™

PHE-07 8 : 8,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

