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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
June, 2021

PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA

Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory. Marks allotted
for each question are indicated against it.
You may use a calculator. Symbols have their
usual meanings. The values of physical

constants are given at the end.

1. Attempt any five parts : 5x4=20

(a) A charge of —3 uC and + 1uC are fixed at

a distance of 2 cm from each other. Sketch

the lines of force. 4

P.T.O.

(b)

(©

(d)
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An electron of mass m, initially at rest

moves through a certain distance in a

uniform electric field in time ¢, . A proton of

mass m,, initially at rest takes time ¢, to

move through an equal distance in the
uniform electric field. Neglecting the effect

of gravity, determine the ratio (t2 It ) 4

A charge situated at a distance r from the
midpoint of a dipole along its axis such
that r >> a, where a is the dipole length,
experiences force F. Determine the force on
the charge if the distance of the charge

from the midpoint is doubled. 4

Two point charges + 9¢ and + e are fixed at
a distance of ‘@’ from each other. A third
charge q is placed on a straight line joining
these two charges so that g i1s in

equilibrium. Determine the position of q. 4



(e)

®

(g

(h)
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A current of 3.00 A flows in a copper wire
of 1.00 mm? cross-section. What is the drift
velocity of electrons in that wire ? How
long does it take an electron to travel
20.0 cm in this wire under these

circumstances ?

Assume number of conduction electron per

cubic metre in copper is 8.43 x 1028, 4

Calculate the effective capacitance of three
capacitors arranged in such a way that two
of them C: and C: are in parallel and the
third Cs is in series with this parallel

combination. 4

—

Define displacement vector D. Show that

- - -
D=¢, E+P. 4
Calculate the self-inductance of coil of
100 turns if a current of 2A gives rise to
magnetic flux of 5 x 105> Wb through the
coil. Also calculate the magnetic energy

stored in the coil for the above current. 4

P.T.O.

2. Answer any one part :

(@) @)
(i)

(b) @)
(i)

3. Answer any one part :

(@) @)
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1x10=10
Obtain the expression for capacitance

of a cylindrical capacitor with

dielectric. 5

What are ceramic capacitors ? Explain

briefly. 5

State and explain Gauss’ law in
electrostatics. Use Gauss’ law to
determine the electric field at a point
inside the uniformly charged sphere. 5
Obtain an expression for electric field
due to an electric dipole of length ‘a’ at
a point located along its axis at a

distance r(r >> a) from the mid point
of dipole. 5
1x10=10

Derive an expression for the magnetic
field at a point along the axis of a

circular loop carrying current. 5



(b)

(i1)

@)

(i)

4. Answer any one part :

[5] PHE-07

The electric field between the
plates of a parallel plate capacitor is
3.0 NC-1. An electron is released from
rest in this field. How far does the

electron move is 1.0 ps ? 5

With the help of a diagram, explain
the working of a velocity selector for a
charged particle moving in electric and

magnetic fields. 5

In the Bohr hydrogen atom, the orbital
angular momentum of the electron is
quantized in units of #, where :

_ 6.626 x 10734
2n

h J-s.

Calculate the smallest allowed
magnitude of the atomic dipole

moment in JT-1. 5

1x10=10

(a) Using Maxwell’s equations in free space,

—

derive the wave equations for B. 10

P.T.O.
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(b) (1) An infinite charged sheet has a

surface charge density ¢ of 1.0 x 107
Cm-=2. How far apart are the
equipotential surfaces whose potential

differs by 5.0 volts ? 5

(1) A current carrying solenoid has

diameter of 0.9 m and its length is
2.2 m. The magnetic field at its centre
1s 0.4 T. Calculate the energy stored in
the magnetic field of this solenoid. 5

Physical constants :

Mass of electron = 9.1 x1073! kg

Mass of proton = 1.7 x 10727 kg

Charge of electron = 1.6 x 10719C

1
4r €,

=9x10°N-m?2 C2

o = 4n x 107" NA2

€= 8.85x10712 Fm!
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I I ey ST T HIT - 5x4=20
(F) TH-TR ¥ 2cm H W W -3uC 3R
+1uC % T eTay fermEeen ¥ W R

I @ gifa 4

(@) SHAE m, 9 Th SolagA S e |
fomreeen ® 2, @99 4 W THEGHAN R

&5 o uw fEd g 9@ R @1 SoIEe

P.T.O.
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m, A ThH HEH, S o A

fommaeen # 2, 39 30 A wwREuH o[
89 0 9 FH H THT 4, ol 81 ol &

TS I T HEd g AIIC (4, /4, )

T UM URehfad hifsu| 4

et fgya & a1 fog 9, 39 19 &
sHfw, g r W fom T stEw 9 F
FIA HA T AR AP w HeA fag @
T FeERt AT F A I A OTEE 5N
YA 9 &1 AF Fuifa *ise 79 o
& r>> q, &l o foya & o= 21 4

T fag ST +9e TA +e TH-TW W
‘o' T W fed €1 T Qe i e
e et W W Uk @ STEN ¢
T YHN W@l Wi § T g e |
Bl AW ¢ W feufg fuifa sty 4

1.00mm? ST9E UR=s% ot i & ar
A 3.00 A ¥R YaIfed Bt 21 39 AR H
T H1 WA A fRaw € 2 =W
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feafa & =@ aR O W soARE W
20.0cm U @ &®H H fohan wEd
@ ? "E oW fe e H ufd owR di

TTeleh Sl i H& 8.43 x 1028 Bl 4

T el & Wk fermd &1 gt o
qRepferd wife Ak s« S ¢
M C, TH-TW ¥ TOR ¥ g € 3R
T GafE C; 39 WHIR I & |iY
goft & e 21 4

fomerme Wfest D &1 URenfd FifTT fag
T D —e, B+ D 4

100 ®U del Heell H 2A ¥R aled
B H FRU 5x10° Wh Fashia AfvEre
SO Bl €1 heel Wl TE-Uehed
Ifehfard ®IfSTl 90 % 39 " & fou
ool d Gfad JEwtd el w1 " A

YRhfeTd sl 4

P.T.O.
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2. HIE TF AN TA DI : 1x10=10

(F) () Tt semmR Tuis, ad SEafas

e w0 v, & fau e 1 oS

A TS| 5
(i) fRfoes guifisr @ e/d € 2 @em o
R 5

(@) () ferfagfaet & fau mw=ew w1 fm

fafgu den 9 gu=mET) MSY & e
H ITE w fRddl THEHH  eTafer
Tt & oi et fog W form &=
fyifa sifsy 5
(i) = o' 9t foRE feya & @0
TP A & TRV THh HA fag ®
r(r>>a) @mﬁ%ﬁ"ﬁﬁ@m
forpq &= & foru =9 wa wifsw 5

3. HIE T M A BT : 1x10=10
(%) () frdt gaeR @ Fod o yarfsa @

W ?, & e & oy fRE fag w
JEhE &9 & fau =ASEd oA
ShifSTq| 5
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(i) TR = 9T & & & o (@) (i) T AQRE 3Fd e & I=8 ¥d o
g &5 &1 WF 3.0 NC-1 €1 39 & T AA 1.0 x1077Cm2 B 9 Hufawa
H T ToidgE w formmeRen @ ®ier g3l & o9 foradl g =R e di
STl Bl 1.0ps W Selaga et g @ 5.0 diee &1 favwaia & ? 5
BT ? 5 Gi) 0.9m =@ TN 22m TEE AWl
(@) () s F T A e dR g qfiferen, S| om0 wented & @1 T,
gsif o ferelt emafd@ wu @t wfd ® % T 9 H Ik ¥ &9 & AF
fau a1 TR ® HEYUTE 0.4 T Bl UREAIfetnt & Frehig & |
HHLARTI 5 Hiead el 1 UM Yehfad sifedl 5

(i) FEY  TEESM WHY] H, IAdgH & ifaes Freates

weftd it o 1 n h WEERI H
Faledidd  fear T ¥, e

h=(6.626x107%) L s ogn g

S SRl SSIHM = 9.1 x 103! kg

el 1 S = 1.7 x 1027 kg

2n SIS T 3MEY = 1.6 x 10719C
TEIfvask fgyd STeol 1 oTeEw giRem
@ Hifel 5 1 9x109N-m2 2
4n &,
4. Tordl W WM k1 IW ST : 1x10=10 to = 4m x 1077 NA2
() frafq & forq feomaer Sl &1 ST o= 8.85x 10712 Fm~!

- . " A

T B & fau @ wHienon Fd— DI

10 PHE-07 3,480

P.T.O.



