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( Mathematical Physics and
Electricity and Magnetism )

Full Marks : 45
Time : 2 houfs

The figures in the margin indicate
Jull marks for the questions.

Answer either in Englfsh or in Assamese.
| 1. Answer the following questions :  1x5=5
' O] eEPTTRd el frat

(a) What is Homogeneous d1fferent1al
equation ?
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(b)

(c)

()

Define unitary matrix.

_ FRES Gl wge! |

What will be the value of electric field,

where electric potential is zero ?

e Rge Rer =7 =7, oo Re @R G

EGR

o and B particles are projected in
magnetic field with same velocity
perpendicular to the magnetic field.
Which one will experience more

magnetic force ?

o S B G (@, pRICRAS o7d (76T
oo 9 T | (PR T GO pETCHAL

el T @R 292

What is the reactance of capacitor

connected to a constant D.C. source ?

9 oope edg COR FIe NP a6 A
TR ofeaa e 292
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9. Answer any five of the following questions :

ALV

(a)

(b)

(c)
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2x5=10
fral emicaE (e #Apore T il ¢

Write thé order and degree of the
following differential equations.

o SR A (PEDE G S Wil fordll |

2
g g+3iy~+2y=e"
dx dx

(1)

L d [dyT
~6 2 a0

If A and B are Hermitian matrices.
Show that AB+ BA is Hermitian and
AB- BA is Skew-Hermitian.

i A WF B DA Wiﬂm ,

- (746l (I AB + BA SGBAIN SIS AB- BA

He-ZREHIN Zh|

An electron experiences a force 0-01N
in an electric field. Calculate intensity
of the electric field.

e (Fg IITS TCERGA O @siTS T
G2l 97 00111 Rige o eliey fefw =11
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(9)

(d) What is the shape of equipotential

surfaces for a point charge and a line
of charges? -

ﬁ@nwhﬁawwmwﬁw@a

e R 292

On what factors polarisation of a
dielectric substance depends ?

R R oRee oS Ao sftef @B
- (e [T 9o

V:B=0, explain the meaning of this

statement.

' V-B=0, 92 Sf&oR 5 iRl 510

Draw Hysteresis loop of a magnetic

material and indicate Retentivity and -

Coerc:1v1ty

Cﬁﬁ@%ﬁf&ﬁ%ﬁﬁﬁﬁﬁ@ﬁﬂ?@@ww
GRS giswe! =i Maifzel o w4 |
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(h) Calculate the inductive reactance of a

()

0

inductor of inductance 50mH, when
connected with an a.c. source of

frequency S0Hz.

50mH SN G6t $ET 50Hz T
ﬂﬁﬂ%@ﬁﬂﬂmﬁﬁﬁ‘ﬁ\mﬁWMIWﬂ |
i fef 31

Two parallel wires at a separation of
10cm carry__electric currents 710/-1 and
4A in the same direction. Find the
location at which the net magnetic field

due to these wires is zero.

10.cm TS 2R TOI FIEAIET ARAIRR M

il o oo 10A 9IS 4A &R Bifete 27|

WWWW‘E@WWW
Sl R

State the Cayley-Hamilton theorem.

(le-EReAbaa Solsimicst Fia |
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3. Answer any four of the following questions :
5x4=20

TS WAl @RS R bifeory ©e WAl 8

(a) Find the eigenvalues and eigenvectors

of the matrix. - 2+3=5
@W TR S S B (oe e
Bl

e

(b) Solve the differential equation :
TR IAFID] FALT F4l 8

(1+x2) %+2xy= cos x

(c) State Gauss theorem. Applying this law
- find the expression of electric field due
to 1nﬁn1te plane sheet of charge.
2+3=5
S1ISRR Geleivh! Bl | 2 9@ 2ol S SIS
ST e ATS GO A RPe (Fa AT
o] SIICH! ST |

'BO2FN 0044 6

(d) Derive an expression of electrostatic

(e)

potential energy of a charged sphere.

SRS (Al @WWW
i SIRICo! 2Dl w4t

A spherical capacitor has an inner
sphere of radius 24cm and outer sphere

of radius 25cm. The outer sphere is

" earthed and inner sphere is given a

charge 5pc. The space between the
sphere is filled with a medium of
dielectric constant 36. Determine the

capacity of the capacitor.

GGl (IR 4T oo (FIERE R
D4cm i AT (OIFRRGIR JFIR 250m |
BT (ol SRPRER I &, A (905
(SFTRRCBT® Spc SdH F@l 25 | (AIEFoH
e IEREA 36 R &7 @b
TR A SER] T | MREOR Gy e
34 |

BOZFN 0044 : 7 Contd.




(0

(9)

Define "'magnetic induction (é),

magnetic intensity (ff ) and intensity

of magnetisation (IVI) . Write the
expression magnetic susceptibility and

permeability in terms of B, H and M.

3t2=5 3

-WW()WW( ) =i

Wﬁﬁﬂ?( )= sl fiwt | B, 0 Wi

M < 7R FESI ZReel WS AT o
R @R

What are ideal constant voltage source

and ideal constant current source? . |

State Thevenin’s and Norton’s theorem.

Iel lisk11e5 |

W%@ﬁmﬁ@@t@ﬂﬁﬁamﬁw
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(h) An alternating voltage E = 300sin100t volt
is ‘"dprheceted ' to® 'a. ‘capacitor
of capacitance 100uF. Calculate
(i) capacitive reactance (i) r.m.s value
of voltage (iiij) r.m.s value of current
(iv) phase difference between current
and voltage. - ‘ . 2+1+1+1=5

E = 300sin100t volt #IfR=e] B «5i 100uF
HIIPEI (N GOIF F9® AT T T |
(i) 9 effSqt (i) r.m.s RS (i) rms
PR (iv) 1R O e e el #(igy fef
341

4, Answer any one of the foIlowmg questions :
10

Wﬁmmﬁmﬁﬁ?@mﬁms

(@) (i) The differential equation of motion
of a particle of mass m falling
under gravity through a resistive
medium with velocity v is given by
Newton’s law as

dv
m—=mg - Av
g e

where F, = mg = Downward force

F, = —Av = Frictional force
Solve the equation. 7
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GIFT o1 AR ([EF NG GOR
MSTE v @IE AN @ m o

Tl IO SIT6R SReTS T 90! Hehaa
ﬁ&_ﬂ' Bk m%zmg—Av—ﬁ KB
e

TS F| = mg =SSN T
Fy=— Av =959 361
FANIFIICE! AL 1 |

(ii) What is orthogoﬁal matrix ? Show

that the matrix’ A:ﬁ é} is

orthogonal. g ‘ 1+2=3
e EaleE (e 62 (rdedl (@

A=[(1) é} CNeTewRee! e oNTet |

(b) State Biot-Savart Iaw. Express it in

vector form. Find the expression of
magnetic field due to straight current
carrying wire. 214 7=10
FG-51i63 ACB! 1l | 3 (TET oo ol
391 | 21T BIfFTS (oAl SRR GuER AR pEE
el AP IR S|
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(@)

Find the expression of the capacitance
of a cylindrical capacitor with dielectric
medium.

RIS T 2 PERFISS HIF <O YT
A1 FIPICET Bleedt |

An a.c. voltage source is connected in
series LCR circuit. Calculate impedance

‘of: the circuit.

Find the condition when— :
(i) Current lags behind voltage

{u) Voltage lags behind current
8+2=10

(XT% LCR T84 «ore #f{7e] [ed B «bi
FCAS T L | ORI aﬁm e w1
1%‘5‘*—

(i) Wﬁwfﬁi@rﬁw
(i) T3 eked PR Qe ¢
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