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PHYSICS
Course Name : Mathematical Physics & Electricity and Magnetism
Course Code : PHHY-MAJ-2014

Full Marks : 45

Time : 2 Hours
The figures in the margin indicate full marks for the questions.

Answer either in English or in Assamese

1. Answers of the following questions : 1x5=5
TS Tl e Sed 4 ¢
a)  Write the order and degree of the following diflerential equation.
O SR IS5 I ST SI@! 54 |
2
37}2/ +wly =0
b) Define orthogonal matrix:
TR T ke |
¢) Whatisthe SIunitofelectric flux ?
Ay oifearza ST g 7
d) Whatiselectric polarisation ?
Ates (Rl S 6 g 2
¢) Whatisideal constant voltage source ?
vl 724 frea B f 7
Answer the following questions (any five) : 2x5=10
©rTe Wl 2rpTIed Sed 5l (RIS #Ib6l) ¢
a) Whatisthe difference between ordinary diflerential equations
and partial differential equations ?
FI[<e] SR 8 TS [heel DI SIS SRFaiel [ 715 <A SIere
A4 5 2
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Answer the following questions (any Jour) :

121
Verify Cayley-Hamilton theorem when the matrix-
el
== ]

Gl [A] = _31 %] T (-G SoAAMIH! #
9] |
Show that the matrix
_ 0 =g
025 (i 0 )
ishermitian.

MR @ G 0, = (? —01)
ZICADAR 2 |

Final the value of T (_7[;)

r(ZZE) 7 BfFe

Define magnetic permeability and succeptibility.
DA 20Ol S 2R Fes i |
Discuss the significance of displacement vector.
R (I I SITAGA 5411 |

State Norton Theorem.

T BAAMS] |

5x4=20

TS TR T el (Rl wifni) 2
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Solve the differential equation :
ST ARG S =] 2
d’y _dy

— ~ ) 4y =7 Cos
A dr y=12Cosx
wane ihe cigenvalucs and eigenvectors of the matrix

s
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Answer the following questions (arny one) :

131

CTIETFEFRCOIE SNBCa S SI96 I3 oM (e garaa SRied |
e ]

Find out electric field due to uniformly charged solid sphere
using Gauss's law.

SINSHA 74 29 [ JATSE =]
(Ao Fad T Blered] |
Obtain the expression for capacity of a paralle plate capacitor.
AT T 4999 4RFea 6l 2w At Sfme

f

=T (Sl (SIET GG qra

Define the electric vectors p ,  and 5. Also give the units of p
and p.

@7ie (SF4 B, 9% b @ <@ @l | p o 5 9 995 @il |
Draw the hysteresis loop of a magnetic material and explain it.
1T 2i<f A5 AR 500! S I 21 451201 41 |

10x1=10

SoTo wal 2rpTsa Ted Bl (Rl «bi) ¢

a)

(i) Radium decays to radon which decays to polonium. [fat
=0. a sample is pure radium, how much radon does it
contain at time 7 ? 8
IfEere 7@ 14 ¢ = 0 © G5l T Rym @ Sqn 28, (508 ¢
TS A R (e a2

(i) Show that the matrix 2
_ [ A
r=[7 ol
15 orthogonal.

e @ (=]
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b) State Biot-Savart's law in vector form. Derive an expression of

magnetic field due to a straight current carrying wire. 3+7=10
(©34 IS IAG-GIIGS Farb! 712l | 2=12 BIfFTS (2 2IfF=rg)
T A3 5ES AR 2=« 95! e |

A sinusoidal e.m.f. of amplitude V and angular frequency ¢ is
applied to a series LCR circuit. Find an expression for the
impedance of the circuit. At what condition does the circuit
become purely resistive ? What is shrpness resonance

V, SR SIE ) (FiiT FiE [S 5 =Or e,
9G] (ETRE LCR el Araiol T4 (20 | a$10[ 2fearar
2ReP i SfFedt | 58 A0 % 9B [sm @1 T84 12
(4 ¢ SR SRSl ¢ 6+2+2=10
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