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v L . Answer the following Cjuestions : 1x5=5

(a) What are the order and degree of the-
- following differential equation ?

dy dy

a® tae Py =0
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(b)

()

(@)

TS ﬁ?ﬁ W W‘T@ﬁ b (order) Wﬁ?
e (degree) ﬁwﬁ ?
d’y dy 'O |

dx2 +a+xy

Give an example ‘of an}'an.ti-Hermitian ‘

matrix. .

_ aﬁaﬁmﬁ@mmﬁw@wﬁm

What is the dlanSIOH of capamtance in

terms of the fundamental quantities
(M, L, T,I)?

CTfers A (M, L, T, I)awwenwm
Refer 1

What is the SI unit of magnetlc dipole

" moment ?
WWWSIW%?
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(é) What is meant by dielectric polarisation ?

.m (TRel WA 5 @

Answer any five of the following questions :

" (a)
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12x5=10

The equation for radioactive decay of an

element is given by,

an __, N(t)
dt - -
where N(t) is the number the element
at time t and Ais a corlstant. Given
N(0)=N,. Find N(t).

-
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- (b)

@

B o e s e 2,

%=—/1N(t)

3 N(t)mf’m@ 2l @ﬁtﬁamﬂnw

,Aaﬁmaﬁl c@ﬁn N(t) ﬁcﬁwlm

@& N(0)=N, |

What is the dlfference between an

~ ordinary d1fferent1a1 equation and a

partial d1fferent1al eéquation ?

.«ﬂf:‘tm&rﬁquﬁaﬁqmmmﬂ;ﬁw B

W“W"ﬂiﬁﬂf%?

| If.Ais an nxn matrix, show tﬁat

det(~A) = (<1)" det( 4)

TR A B nxn ot 2w, grgemn g

det(~A)=(-1)" det(a)
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. (d) Starting from the equation -

©
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éxé;/loj

show that

$B.di= pof

-

-where the symbols have their usual

meaning.

+ Ux B:,JOJWWWMWN

(ﬁé .dl = 1, T

'S BERIE ARATS Tl & IZA I |

A voltage of sinusoidal waveform is -
applied across a resistance. Show that

the voltage and current in the resistance
are in the same phase

«ﬂw @Wfﬁamwwerwaﬁmmﬂ
1 2 el mﬁ»mh@"‘?m

. T WHITS AT |
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() An électric d1pole of moment 5x 10‘8
coulomb meter has been placed in a

that the field exerts on the d1pole

- 2x105 @35 ﬁﬁwm TR T (@fes
- (FE© 5x1078 o1y filbi anRe <5t A

,mzfﬂawm@mmw
87T SIS T STH B el 2|

(g) Show that
Vi =_F~
o
_ Where Vis Potential, p is charge density
and & is’ pPermittivity of free space.

Mysd @@
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* uniform electric field of 2x105 Newton/
coulomb. Calculate the maximum torque -
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(h) Two parallel long stra1ght wires at a
distance 1m apart placed in air carry
equal currents 104 in the same
direction. Flnd the force per unit length
of the wires. (G.lven permeab1hty of air,

y_4zzx10 H/m

TGS 1 FEHATS I T (AR AT ST

Wma@sﬁ% 10 afoRE Rigs - -

BifeTs CR IR | 1 qote &S @< 0T Al
mzimwﬁcfawlmm'wﬁm@,
i =4nx1077 &R/ R

(i) Show that the capacitance of an isolated A
metallic’ sphere of radius R is 4m &R, -

where g, is perrrlittivity of free space.
| (TeAl (@ AT AT (AN B AITY
(®R 4rm &R ,fl’@" £ (2= O ER Qe
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3 T
E ess current in a : ) :
r circuit ? N n an L-C-R (b) Find the eigenvalues and eigenvectors
| S | of the following matrix. | ‘
B L-CRTEMe MR s Regute, | | " ( g 91,)
oS Answer any four of the following questions : | = - ood GIGSOR SR S SR AR
S ' B < P L |
o . ‘ S5x4=20 | o N o
' o ' : 01
o A ReRIeaT o151 B i 2 j (—2 —3‘)
(@)~ Show that the following matrix ls | @ glzga;i;lmme Gauss’s law in a dielectric-
- | , SRAET TGS AT T Bfeedt
7% % o ) A spherical shell of radius R has been
% Y -% | kept at a constant potential V. Findan . .
. ' : A% u | ' ~ expression for the potential outside the -
- S S 3 shell at a distance r from the centre of
SR (MGG ' ’ . the spherical shell using Laplace’s
, iy I (Y& | B ‘ equation. - )
%%y . R TR G BV, 7 oo 31
% Y-y [ 727 | TR SR TR IR DR
%%y | e TR R R T SRS Bt R
| ‘ - | R e Fif SRt ’
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(e) A 1m long wire of .cross-séctidnal aréa-
- 5x10~*cm? carries a current of 104 Find
.. the -voltage drop in the wire. - |
Given : conductivity of thé
wire = 5-8x107ohm-1m-1.

1 Rl 0 o 5x 104 @ﬁgémw
| O JURTS 10 Wﬁﬁmmvﬁ@tﬁmn

O TleTe m%mm RICRCCHE TR

Q@ B IR e Ao
. w . ..
wva e G| 58x10?

A . . | ‘

pl:?::c::cr h1$ formed using two metallic

P e bof §urface area 100mm2

N y a ‘distance of 2mm
' SPace between the i:)laites..

ulate the
r.

ne . .
) : CltO

Gi : i
lven : Permittivity of

8-85><10-1'2Fm~1.‘ frf’e Spéce is

”

 eTeRR 100 fAEfE aﬁﬂﬁrﬁﬁiwé mefe

. Rl TR R AR St 2 o TgeT |

(9)

(h)
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R BT A o T (R WO
10V R et FRe Je fike AT -
Brai 7 &S (3 I FTS WP ATOR
a'8-85x10-12 (wre/FoR1
Give a brief di'scuslsion on the effect of ;

an external magnetic field on a
ferromagnetic material. - B K

51 TRy TR TE Wi 8oIT® QAR G
‘Obtain the expression for the electric

field due to a uniformly charged solid
sphere of radius Rata point outside the
sphere using Gauss’s theorem of
electrostatics.
ST ATE TR IR R JPIER Tl
SR (o151 (oD O TR 1 R Ripe

v e eI STt
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4.

Answer any one of the followmg questions :

 _ Tﬁmm@a ﬁzm‘ﬂifra@mﬁm

T

‘ _Where x(t)

“The equatlon of motion of a simple
harmonijc oscillator of mass m and.

natural frequency a, is given by,

: d2x('t)

a2 + o x(t) = f coswt

is aconstant Given : at t= 0, x=0 and

dx
a Y Fmd x(t)

mww N mm@ﬁﬁmﬁw -

s 'ﬁ"ﬂm‘m"@i‘ﬁm«w

dzx(t)
dt? +ap x(t) = fcosa)t

a’@x()?‘mtmﬂawwfqmw

aﬁlﬁm% t 0% x= OWE‘-JC——OI
x(t)ﬁ"ﬁlaw“
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is its position at t1me tand f -

(b)

. 1(Sem-2) PHY/G

}'A siﬁusoidai e.m.f. of émplitude Voand '

angular frequency ois applied toa series

iﬁductor—._—capéc'itor_—resistqr (L—C—R)

circuit. Find an expression for the

- impedance of the circuit. At what

condition does the circuit become purely |

' v 8+2=10
resistlve ? ‘

'VOWWwWMW

ﬁa@mﬁemf mmmﬁaﬁw?@ﬁ- '

(-Gl (L-C-R) T <l Wml

TSR AL TR
o Pt RO P TER A

-
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(¢) State the Biot-Savart’s law. Derive an
expression for magnetic field at a point | el

on the axis of a circular current loop.

2+8=10 ¥

WWW%?WWWW g . - iz
£ D eI, g5 LT
T B S RIS (I ol oo (s T £ (g o7a, P RIS SR, & il
@mwmﬁ@fﬁemn B | : memrmm@a
Wﬂmﬁﬁ@mwﬂm@ﬁwﬁww
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(e}
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(d) For an electric dlpole establish the

following relation :

where E is the electric field, P is the

dipole moment, g, is the permittivity of

free space ang r1s the distance from the
centre of the Jipe ; Joining the two charges

of the dipole to the electric field. 9000
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