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Answer either in English or in Assamese.

‘1. Answer the following questions B 1x5=5
o empTRe Bew i ¢

(@) What are the order and degree of the
' following differential equation ?
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(b) Give an example of an anti-Hermitian

matrix.
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(c) What is the dimension of capacitance in
terms of the fundamental quantities

(ML T,1I)?
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(d) What is the SI unit of magnetic dipole
moment ? !
(G R e SI 956 (72
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(e)  Whatis meant by dielectric polarisation ?
ARG (rpael M 5 e

2. Answer any five of the following questions :

2x5=10

were Wl RIS [epian <iio519 Ses ol ¢

(a) The equation for radioactive decay of an

element is giveﬁ by,

= ;/IN(t)

where N (t) is the number the element
at time t and A is a constant. Given

N(O).: Ny. Find N(t).
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. (b)

@ N(o) Ny

What is ‘the dlfference between an

ordmary d1fferent1a1 equatmn ‘and a

: pa.rtlal d1fferent1al equation ?
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if A is an nxn matrix, show that '
det(-A) = (-1)" det(A) :

iz A @Bt nxn (HEH T, (RS A

det(-A) = (-1)" det(4)
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_(d) Starting from the equation

xBosgd .

show that

$B.di= @ I

where the symbols have their usual
meaning.

B = 1ty J mﬁ&mﬁvﬁt et @@
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A voltage of si_nusoidal waveform i's

“applied across a resistance. Show that

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

4

| qTfE @TWT&?{@W? eiwﬁﬁwemﬂ

Wtivil (T3 mﬁ—stmtwﬁsm
«ﬂmw‘m‘"ml

1 (Sem-2) PHY/G - Contd



An electrlc dipole of moment 5x1078
coulomb meter has been placed in a
uniform electric field of 2x105 Newton /
coulomb. Calculate the maximum torque
‘that the field exerts on the d1pole

2x_105_zsm ﬁ@ﬁ/w T T Zavgﬁa?ﬁ
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Show that - . |
vy =-£

vV =

where Vis'potential, p is chargé density
and &, is permittivity of free space.

- Yea @

vy =2
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(h) ~ Two parallel long straight wires at a

(t)

distance 1m apart placed in air carry
equal curr‘énts. 10A in the same

s ~ direction, Find the force per unit length
of the wires. (Given permeability of air,

u=4nxx107 Him)

| TGS 1 RIS T I (o1 KT SR
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u=4rx1077 AR/

Show that the capacitance of an isolated

metallic sphere of radius Ris 4r eoR-,.

where ¢, is permittivity of free space.
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. G) Wh_at is wattless current in an L-C-R
~ circuit ? | '
&1 L-C-R T$Ts W58 =iz Wi Fgmie
‘3. Answer any four of the'follbwing quesﬁdns :
- | . 5x4=20
oS ﬁzn AR ﬁm-ﬁ wﬁﬁm‘m o s
(a) Show that the followmg matrix is
orthogonal.
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(b)

©

(d)

Find the elgenvalues and elgenvectors
of the followmg matnx
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CE o m@@mwﬁwwwﬁcm @R

E ‘-él

Obtain the-Gauss’s law in a dielectric -
medlum o

W@%mwwm@mw

A spherical shell of radius R has been"

BfEredt |

kept at a constant potential Vj,. Find an

expression for the potential out81de the
shell at a distance r from the centre of -
the spherical shell us1ng Laplace’s -
equation.

RIMILT (AR Cﬂﬁ&ﬂﬁ v, ﬁﬁzaﬁ—ﬁw
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(e) A lm long W1re of cross-sectlonal area

e, o
Vo SIS

' 5x104cm? carnes a current of 10A. Find
the Voltage 'drop in the wire. '
Given : conduct1v1ty of the

\mre 5 8>< 107ohm‘1m'1 ‘

\4'
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M A capacitor is formed using two metallic

plates each of surface area 100mm2
separated by a dlstance of 2mm.
Suppose the space between the plates

is filled with a material of dielectric

constant 2. If a voltage of 10Vis applied
across the capacitor, calculate the

. energy stored in the capacitor.
Given’

! permittivity of free space is
8-:85%10712Fm-1,
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Give a bnef discussion on the effect of
an external magnetlc f1e1d on. a

" ferromagnetic matenal

: ﬁﬁmwﬁﬁewawwm ‘
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Obtam the expressmn for the electnc-
field due to a umformly charged solid
sp,here of radius Rata point outside the
sphere using Gauss’s theorem of -
‘ electrostatics.
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4. Ansv_ver any one of the following questions :
10x1=10

Tﬁmw@mmaﬁ‘ﬁ'@mﬁm

- (@) The equation of motion of a simple
- , harmonic oscillator of mass m and

natural frequency @ is glven by,

F20)
. d2

+ @ x(t) fcoswt

- where x( t} is its position at time ¢ and f
. 1s a constant. leen at t= 0,x=0 and

'dx
dt =0. Find x(t)

mWﬁW @ Wm\ﬁﬁ%aﬁm
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d?x(t
dt2( )+a)0 x(t) feoswt

@Fﬂf x(t) fRefar 3w
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(b). A_sinqsoida‘l e.rp.f. of ampl‘vitude I./O and
ér‘lgulé.r.frequgncy wis applieé to a series -
inductérfcapaqito_r§r<%§'i§t9r (L-C-R)
circuit. Find an'.'expr‘essi'on for the

- impedance of-the cifcuit. At what
.coﬁdiﬁon does &e circuit beéome purely
‘ r_esistivev? " S 8+é=10
vo.%ﬁw o GRS TR
We.m.ﬂ (i 5t CEI%WWWFT‘I—
- (L-C-R) T w1 Tzl
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o followmg relation :

State the, Biot-Savart’s law. Derive an

expression for magnetic field at a point

on the axis of a circular current loop.

2+8=10

aumqmsﬁaaadﬁﬁ$vEmﬂfﬁtﬁmisﬁﬁﬁiﬁﬁﬂq
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,For an electnc dlpole establlsh the

.1 3(13F)F .
E= -p|
47rgdr3 [ 2 pj!

- where E is the electrlc field, p is the.

dlpOlC moment & is the perrmttmty of

free space and ris the dlstance from the

centre of the line j Jomlng the two charges |

| of the dipole to the electric field.
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