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1 (Sem-2) PHY
2025

PHYSICS
Paper : PHY0200104

( Mathematical Physics and
Electricity and Magnetism)

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. Answer the following questions :  1x5=9
ool eeTRd el fral
() What is Homogeneous differential
equation ?

TG SRS e 52
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(b) Define unitary matrix.

BCREGI Glerem s |

(c) What will be the value of electric field,

where electric potential is zero ?

TS f[ifge Kot 4 2@, ©re [ge aRey [eam
3q°?

(d) a and B particles ére projected in
magnetié field with same velocity
| perpendicular to the magnetic field.
Which one will experience more

magnetic force ?

o SF B I T @IS, FEICRAI 1% ¥
ATFA I TA | (P! I SR FIICFAR
Silet T I @R 22

(e) What is the reactance of capacitor

connected to a constant D.C. source ?

23 oo eRIR TOR T 4T «ol A
IR Afet e 292
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2. Answer any five of the following questions :
2x5=10

Wﬁmm@ Ricwizan “iobi9 T faat ¢

"(a) Write the order and degree of the
following differential equations.

ST SRS AN (B N S St vl |
d*y
de

.. d’y dy]
- -6 —4y=0
(i) T ( l y

. dy
l +3 +2y =e*
(1) e FY=e

(b) If A and B are Hermitian matrices.
Show that AB+ BA is Herm1t1an and
AB- BA is Skew-Hermitian.

M A SF B JIHAN QT+ 2 (SR
(7S (T AB + BA TIOAN WIF AB- BA -
eI 23|

(c)' “An electron experiences a force O-O1N

in an electric field. Calculate intensity
~ of the electric field.

R (Fa @y 2ETPEA O 8RS AT
@RI I 0-01N| R ¢wa aRey [t =111
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(d) What is the shape of equipotential
surfaces for a point charge and a line
of charges?

ﬁﬁwwhﬁaswwmwﬁwm
PO (FHFA T2 .

() On what factors polarisation of a
dielectric substance depends ?

%%WGWWWQ{@W
(59 6T e

() V-B=0, explain the meaning of this

statement.

V-B=0, 92 S&ER 9 i 41|

(9) Draw Hysteresis loop of .a magnetic
material and indicate Retentivity and

Coercivity.

e £ TP AR R B S e —
G 4ol SIS [RelifEe! Ros w1 |
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(h) Calculate the inductive reactance of
inductor of inductance SOmH, wher
connected with an a.c. source os

frequency S0Hz.

SOmH ST 96 PN 50 Hz Twiieaq
W%ﬁﬂﬂ%ﬁ%ﬂ@ﬁ@@ilm
eifoqiar fRefa =1 -

() Two parallel wires at a separation of
| 10cm carry electric currents 10A and
4A in the same direction. Find the
location at which the net magnetic field

due to these wires 1S zero.

10cm 739 43! 1uie A1 ARIER NiteR
GTF IS T 10A w1 44 RN BifeTe 77|

mﬁw—wwaﬁwmﬁw
P L

() State the Cayley-Hamilton theorem.

(Flet-C2fe571 Sorsimycst Byt |
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3. Answer any four of the following questions :
S5x4=20

wete Al oM@ Rz bif<br9 ©es A ¢

(a) Find the eigenvalues and eigenvectors

of the matrix. 2+3=5
CTEAFFCOR TR T S S35 (oe [y
91|

3 -1
A=
42
(b) Solve the differential equation :

RIS AN TG TN 9 2

(1+x2) %+2xy =cosx -

(c) State Gauss theorem. Applying this law
find the expression of electric field due
to infinite plane sheet of charge.

2+3=5"
SO TARWICO! {121t | G2 37 A FR SHKTgS
TR Ao A GBR AR By ¢Fa &E|

o T Sferad |
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(d) Derive an expression of electrostatic

potential energy of a charged sphere.

SIS (ST QWWW?
- on e afest T

(e) A sphericél capécitor has an inner
sphere of radius 24cm and outer sphere
of radius 25cm. The outer sphere is
earthed and inner sphere is given a -
che{rge Suc. The space between the
sphere is filled with a medium of
dielectric constant 36. Determine the

capacity of the capacitor.

GGl (IR 4] o] (SIFTFOR IPTH
24cm SIS R (IR TIIE 25cm |
AT I ShPRE T T, Wi oo
(SIETFCOI® Suc SN Mal e | (slieoR
e SRRA 36 siapios &< @bl
MR &R SRR 26 | (IRFOR Givg [efa
>4 |
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-

(f/ Define magnetic induction (B),

-

magnetic intensity (H) and intensity

of magnetisation (IVI) . Write the
expression magnetic susceptibility and
permeability in terms of B, H and M.

| 3+2=5 -

G @i (B), ¢ arey (H) wre
R dRen (M) -3 skl faatl B, H o

M T a9l pERR 2ROl WF ARSI 25
M ferl |

(g9 What are ideal constant voltage source
and ideal constant current source ?
State Thevenin’s and Norton’s theorem.

1+1+1%+1%=5

o 37 e T wis o 39 oz B
B2 (ArSa =F 61 TAAMg o1 {7 |
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. (h) An alternating voltage E = 300sin100¢ volt
is connected to a capacitor
of capacitance 100uF. Calculate
(i) capacitive reactance (ii) r.m.s value
of voltage (i) r.m.s value of current
(iv) phase difference between current
and voltage. 2+1+1+1=5

E = 300sin100t volt #if3st B W6l 100 F
IIRY 49T GBI @ AT I A |
(i) 9<FA s (1) r.m.s RS (i) rms
BRIZ (iv) 2R TF o= Tiers it #iefw [l
341 |

4. Answer any one of the following questions:
10

wore Mt eME@R] i @br9 ©e] e

(a) (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 '

m2=mg—Av,
dt .~

where F, = mg = Downward force

F, = —Av = Frictional force
Solve the equation. : 7

BO2FN 0044 9 Contd.



BIKALI COLLEGE LIBRARY

- (i)

MY TR YOO [@4F NG GHiR

M v @ ST @A m SH=
T GBI SIS TRPeTE ANIFIICO! SO~

a3 AR m%lti=mg—Av—3 KIS

[ER 2=

TS F| = mg = SN I
F2=—Av=‘ilif'¢iaﬂ

AP TN 1 |

What is orthogonal matrix ? Show

that the matrix A.—_[(l) (1)] 1S

orthogonal. 1+2=3
LA (s T2 s @

A=[(: é] GTeRFCo! S TG |

(b) State Biot-Savart law. Express it in
vector form. Find the expression of
magnetic field due to straight current
carrying wire. 2+1+7=10
AG-HISI6T Ao o | 2 (TT<T TS APl
741 | 231 BIfeT® (oflF SRR O AR TP
SeT 2 M Tfreat|
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(c) Find the expression of the capacitanée
of a cylindrical capacitor with d1e1ectr1c
medium.

AR N A FOIProT T WO LTI
e IPICOT Bfereat |

(d) 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

(i) Voltage lags behind current
8+2=10

AT LCR 941 Wore «if{7e] Kea Bt bt
_ﬂ\m‘ff T T ﬁ@ﬁ sfsad [Rdg F11
F v —

(i) mﬁwﬁr@rﬁm

(i) e e Poreil] A 2
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