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\ Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5

werq eTRs Oed Wl ¢

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

dgy " dy.

dx?

+xy =0
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SR 1 gl crder) Bi% (e) What is meant by dielectric polarisation ?
919 (degree) B 2

sitaies G i & 7o ¢

d’y dy : .
dx® s dx i 2. Answer any five of the following questions :
' 2%5=10
(b) Give an example of an anti-Hermitian
matrix. wee (4l 2HiAEE frprear Aisbraess [ 5
<51 eifs-zafifen ffsm Sarzad fwa | (a) The equation for radioactive decay of an
: | element is given by,
(¢) Whatis the dimension of capacitance in
terms of the fundamental quantities _
(M, L, T, ) ? ) o wia)
- .t
Ghfews Fif (M, L, T, I) T 94FS 49599 W@l
Liall where N(t) is the number the element
(d) What is the SI unit of magnetic dipole ' at time t and A is a constant. Given
moment ? ;
N(0)=N,. Find N(t).
% facsrs @ied SI Gas 59
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(c)

O] (TR GTeTa SIS T ael(H! 25,
an(t)
dt = _AN(t)

T N (t) (2= t 7ES AR G0 -] o
2 €t g7 i | cofet V() e | eve
A N(0)=N, |

What is the difference between an
ordinary differential equation and a
partial differential equation ?

BT AL ST o [ SIS BT i< iaavet
AN Were A1y e

If A is an nxn matrix, show that
det(-A) = (-1)" det(A)
A2 A 9B nxn GF 27, mYel (@

det(-A) = (-1)" det(A)
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(d)

(e)
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Starting from the equation
VB
show that
$B.di = oI

where the symbols have their usual

meaning,
Vx B = gy J AR 791 (Y6 (T
:ﬁB.c_if =ty I

T HEEiE AdEere T 9 92w T |

A voltage of sinusoidal waveform is
applied across a resistance. Show that
the voltage and current in the resistance
are in the same phase.

GUle (@IS fByearss wast FiviF fFea el
T (22| 7Yed @ el OiF @Agiies o)
GTG! THICE ATTF
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An electric dipole of moment 5x10-8
coulomb meter has been placed in a
uniform electric field of 2x105 Newton/
coulomb, Calculate the maximum torque
that the field exerts on the dipole.

2x105 Q¥q O /Fe1d eq 7 @gpfes
(Fq9 5x10°8 Fe7¥ f{bE aes « bl (agfes
TRGRe ZI7is =1 (20 | (aifos (et ar=oE
890 A% 91 KIS B el |

Show that

A
£o

where Vis potential, p is charge density
and g, is permittivity of free space.

e @
V2V = Wi
o

TE V, p UIF &, FHEE e, Sl 9g o=
AT TR (R Sl |
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(h) Two parallel long straight wires at a

(Y

distance 1m apart placed in air carry
equal currents 10A in the same
direction. Find the force per unit length
of the wires. (Given permeability of air,

w=4rx10"" H/m)

TR TS 1/ I T4 I (oAl AT i
HEETR WCOR A e 10 af>iaR [are
BIfETS (2 TR | S el afS 93 (rdis =il
(219 < WA R 9| TS (3 A e,

H=4mx 1077 czAfE/ s
Show that the capacitance of an isolated
metallic sphere of radius R is 47 g;R,

where &, is permittivity of free space.

(7393 (@ HRFITS AT (SleTH BRI
QR 47 R, TS g, RIRIT ZFE @Afes
el |
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() What is wattless current in an L-C-R

circuit ?
«Bl L-C-R 1o GRI 1R i {5 957 ¢
3. Answer any four of the following questions :
5x4=20
weTS WAl eRCRE fiepiea b1fq6/9 e Tl ¢

(@) Show that the following matrix is

orthegonal.

s % %]

% %%

%% W)
O (NGB! AN 3T el |

(7 % %)
|% %—%i
\% % %)
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() Find the eigenvalues and eigenvectors
of the following matrix.

o

woT AT GCH I SNBSS SRS (9
Sfepeat | i

0 1
2

{c) Obtain the Gauss’s law in a dielectric
medium.

of[Ta) e NS H1Tw bl BfsTed |

(d) A spherical shell of radius R has been
kept at a constant potential V,,. Find an
expression for the potential outside the
shell at a distance r from the centre of
the spherical shell using Laplace’s -
equation.

R4S CaleTRAS (4 b1V, 3% oo 54
Tarz | AR ANSIID! IR R (AT
fEas 30 (W< 7| r A TS i Kge
o e Af€ SR | ;
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fe] A 1m long wire of cross-sectional area

5x10~4cm? carries a current of 10A. Find
the voltage drop in the wire.

Given : conductivity of the

wire = 5:8x107ohm-'m1.

1 32 7 =6 5% 1074 @:ﬁ:?a’arszﬁ?wﬁa

Sl EETS 10 GHRE Ry gaigbifre (2 eme |
$F UIETS (214 e Aens W [y w4t | 2ve

@ [ GTR @gies 2IaiRe 25 5:8x107
-1 fye-1)

A capacitor is formed using two metallic
plates each of surface area 100mm?
separated by a distance of 2mm.
Suppose the space between the plates
is filled with a material of dielectric
constant 2. If a voltage of 10V is applied
across the capacitor, calculate the
energy stored in the capacitor.

Given : permittivity of free space is
8:85x10-12Fm-1.
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(g)

(h)

TSR 100 ¥z 2 s ife [ e 2 [efe
RIS T2 {eq T TR FE 9L 4T
A TaCz | T g TEre 2 o[ @ies
SRR <Ol AT S 9 (2R | YIS
10V Req gl sfke e f{Re «(fes aw
N 2 2G (@ AP BS [@PIeT SRR
T 8-85%10-12 (e /A |

Give a brief discussion on the effect of
an external magnetic field on a
ferromagnetic material.

@Bl GTIEEES R AR @i 2 AR GIFs
e SolE A oea SItetbal <1 |

Obtain the expression for the electric
field due to a uniformly charged solid
sphere of radius Rat a point outside the

sphere using Gauss’s theorem of
clectrostatics.

5iR8ZE FCH! AL TR R AR JITSIE
SRS (alib! (si1eRE Bi Aifeaa Wbl Ko g
¥ RETE grEi Sleeat |
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4. Answer any one of the following questions :
10x1=10

weTe [l 2R ez «bieoes il 8

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

natural frequency @y, is given by,

dzx(t)
dt?

+ a5 x(t) = f coswt

where x(f) is its position at time tand f
is a constant. Given : at t=0, x=0 and
dx

¢ = Q- Find x(t).

m ST o, AT =15 RS 95| 7w

AHRS @IERE Sif e FAGeCB] woro faall 4o |

d?x(t ;
—-Eg(—)-i-wéx(t) = feosat

T® x(t) THE t AT ORLA S [ 9B G4
it | ot =Tz z=0@x=omi”‘—=o;

dt
cefeR x(t) Fefa =t
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(b}

A sinusoidal e.m.f. of amplitude V, and
angular frequency @ is applied to a series
inductor-capacitor-resistor (L-C-R)
circuit. Find an expression for the
impedance of the circuit. At what
condition does the circuit become purely '

resistive ? 84+2=10

V, TR O o (1A SR

foaeacest e.m.f. (51 BT (RTR= ST $&l-
495-@ET (L-C-R) T efrasl <4l (20
ST efealam e A Sfieal | & 59

AT 2 Bl Beg @iaFI T840 (% AT 2
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. (d)

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

<T5-5Tit 3 ¢ o e bifes Jaiei
P! GBI S SRS (I 1 R (1%
(e el 91 St |

For an electric dipole, establish the
following relation :

-

o 3{3(;;?)?_4

where E is the electric field, D is the
dipole moment, &, is the permittivity of

free space and ris the distance from the
centre of the line joining the two charges

of the dipole to the electric field..
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G5t o fBERR A IR FEAKD! efoT)
Al |

E:

1 [3(}3:?)? 4}

-pP
4?1'&‘0?‘3 i

e B @nfes oFa, b R asw, g, A9
e (AP AT O r (2R TR T
Y AT (T HRS| [ 71 (i
(AR g |
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