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B.5c. Programme 2nd Semester Examination, 2023
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Time Allotted: 2 Hours e
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. Answer any five questions from the following: Ix5=35
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(a) State the Gauss® divergence theorem. @g |
Gauss" divergence Tewfe o \
TAE! divergence ﬂ'ﬁﬁﬁlﬁﬁmﬂjﬁlﬁ
(b) Justify whether E = y*i + (2xp 4 2* @ represents an electrostatic field. |
. ®

Pearefbars Sempem 3 e orere
electrosturic field =¥iaw 7 g e |

E= 3 42y 22 )+ 2ysk,
E=y+{2xy+2") ]+ 2ps
ric displacement veetor 0. 1
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(€} State the physical significance of the equation V. B =0, where B denotes the |
magnetic field.

VB w0 Al 05rE Tree g cTiT 5 G SIWE cIEE
A = wefiemor Hifev qeen woname, @El § o g 4 qE amde

2082 | Tum Over



UGICBCS/B.Se/Programme 2nd Sem./Physies/ PHYSDSC2/2013

(fy Define mutual inductance of a coil.

Fudia M e s 4 =R
e e mutual inductance TR THERT |

(g) Write down the value of g n tree space, where E_B represents the electric und
nlﬂ,gal:hl: field, respectively.
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{h} Give an example of ferromagnehc substance. \
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Answer tions from the following
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2. (a) Let.g=x" pg—ix}md the dircctional derivative of ¢ at point £l 3,1} m
the directio

i, ¢=m=~ 2 — -2k <em Frw Pl 3, 1) e g -m R s
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electric field £ relates 1o scalar potential ¥ with the expression £ =V
Find out the scalar potential 17 at & point where the ElF':ll‘]'E field is expressed as
E ={ysinz—sinx) +(xsin s+ 2=} +(xpcosz + ¥ ik

F wfeerwr 1 ferm wnd £ - VP wee wm Wi o e oiversm
AR E = (vsinz —sin k) +(esinz+2y2) 4 (oveosz b 7 )k, 8 TS TR
ot

E =V o uaer fega &= £ g g sifien defras ¢ T wieee T ) Ok
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3. (a) State and explain Faraday's laws of electromagnetic induction. 3
e i Fe o g
Electromagnetic induction 57 Faraday #1 Fraw aamae v wem |
(b) Show that the energy required to bulld up & current [ in a circuit of sell 2

inductance L is %u:_ A
e [ W R el S £ it Ted re e wie T %u* &

2T self industanee [ STRRY aff=mr o m;mmqﬁm‘rﬁﬂa%u
FTiFeRT SYTErREERT] S8 Y EEI R | .

positive charge of g, =8%107'C. At what point on foining them is the
electric feld zeto?

4. (a) A positive charge of g, = 2=107C 1 placed Hiadiﬁwm:@.jsynm another 2

Gl I WY g, = 2% 107 C = T s R#107C I 0.15 m

waTE A e ) e 4wl oRe EETeg T
TIET g, =2x1077C FTEIH
waRTERs wR SR 0,15 m &

ih) ABCD is a square ol
32:210°°C are placed ot

ERPE BeiesE | 16210700, — 161070 W= 32107°C
RS 1 R o) B e fbarsn =y favfa =

ABCD 4 “em qon wuet 4 € | 4R A, ¢ D RegEem 1ex107°C,
VY W 320107C wowe wefew auw wflay, g R oW R
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Find the capacitance of two concentric spherical metal shells with radius & and 3
b.(b = a) , where the outer shell is grounded,

ot FHET a © b WP (b > ) CIFRR IS (UPTETR Miwy fefe =) G
e ool wosme)|
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(b} How much energy 1s soved within a garailel plate capacitor?
FurEI vty o e =i A g
[T R WEw capacior TT T T TEN W0 B 7

&, {a) Write down the Maxwell's equations m & non-conducting medium. 2
weffEas T R W e e o |

Tae % ESETE ARgEE! Ma‘r.w:!lﬂmml %
(b} Starting from Maxwell's equations, establish the equation of continuity. of E) &
fields, ? b

wWMuwmwﬁrﬁﬂmmmm Q

Maxwell B R qEmeEr BT 09I electromagnetie field Ll w
wHtRe e | \/
{¢) What is the dimension of Poynting vector? 1

wrie celoew v Fe o

Poynting vector 2 ST & 57 7 q
@\w
Answer any m:mm from the following |0%2 = 20

en-cowr §i5 e Tew wie
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| of radius * R * has o uniform surface charge density 2+3
f an eleciric field at a point situasted at

7. (8) A conducting sph
‘e ", Find the ;

(i) inside
(i) o herical shell.
anf A oty cooers s oy e T o | TR CHETH O

Wi Tty ey
%Wﬁﬂ o e e shell # uniform surface charge density "o’

| PR e gt drrn ae e |
(i) shell =i firs sif
(i) shell = wrfie |

(b) Plot the electric field profile of the above problem s a function of radial distance * r ', 2
o B i (e e wipreee e e - -on e e =

wftr g wwe gt dmwEe G mdial disance fr ' W] FTET firfares
TR |
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() Given the potential function ¥ = 2x+4y Volt in free space, find the stored energy 3
in a unit m" volume centered at the origin,

TR R W W B = 23+ 4y 0BV MR wafe v ' SRt A
=g T v @

TET AT &7 potentinl ¥ = 2x+4y Volt # 77 et v 1| 192 0 m aowest

FrEE Sl S A wege R 5
8. (m) State the Biot-Savart’s law, Determine an expression for magnetic field at a

2 +3+t
P’ located at a distance x from the middle of the straight current carrying ﬁ‘
of finite length * 21 °. What will be the expression of magnetic field if T A

FAw-FEE A e w9 21 v oS v vy wfpend o
TR P Rz Swersmr wfeeen B ey o L - o oD
e o wza ¢

Biot-Savart @ s wemraee | veer Rl s 22 st g e
VR WY T AR ' o gl e g fieg P LELGC IR

TR | L — oo YT I e o A
(b) Two parallel and long straight conductors are Wt 18 em apart. Steady currents 3

of 8 A and 12 A fMow through Hﬂ‘h af same direction. Determine the
perpendicular distance from any of rs where the magnetic field value
8 Zero.

wfl s M wp sl sawemm B cm HTR et o Rl Wl uner & A
6 12 A e fw e ufien wafie o owew oo sl e @ wmow

TS |8 om W adr qrityat | ot gf eerewe B A S
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rpendiculur gt s wo )

Find the value of ¥ (#"#), where 7 = x/ + yj + 2£ . Find the value of # for which 4+2
(#"F) is solenoidal,

Vo' F) i w5 B ) QONR, Fowxi 4] 42k | 0 -0 0 SR W ()
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{b) Evaluate H;F-r'r:i!r over the unit cube defined by x=0, y=0,z=0 and 2
x=1, ¥=1, =1, where the symbals have usual meaning.

x=ll, y=0,2=0 9% x=1, y=1, s = 5 B GFF T OFE §§ 7 il -
<7 =i [ T, i el enkre adasa )

=0, y=0, =0 3 y=1, y=1, 1 = | # TR I TR 21 HF-ﬁ.ﬁ'.fﬂﬂ

Hqorien+ e | Wl i e Wi A 5 |
{¢) Prove that the curl of the pradient of a scalar is always zero.

P

SIS 9 06, STH ORI ot e w5 |

Curl of the gradient of a scalar @€ 350 5o St wwmiter T=E | Q&

L 4

10.{z) Distinguish between dia-, par- and ferromagnetic subatanc&s\/ 5
feanTee, *aN5TTS & TrSTEs v W e )
Dia-, para- 5 ferromagnetic TeEwEsT F=ar
(h) Using Maxwell's equations show that light is apeelctumamagnelic wave, 5

Muwell it @il e e gETMGNET clectromagnetic 71 81 57t 50
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