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Answer either in English or in Assamese.

1. Answer the following questions * 1x5=5
worq eTTRE Oed a8
(a) What is -Homogeneous differential
- equation ?
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(b). Define unitary matrix.

BORGS! Glerrwe AeS! T3 |

(c) What will be the value of electric field
where electric potential is zero ?

T Rige Rea = ), ore Rige ke R
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(d) o and B particles are projeéted in

magnetic field with same velocity
perpendicular to the magnetic field.
Which one will ‘experience more
magnetic force ?

a OIF S U GF (@5, FRICRAS o754
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(e) What is the reactance of capacitor

connected to a constant D.C. source ?
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Answer any five of the following questibns :

2x5=10

@

(b)
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Write the order and degree of the
- following differential equations.

WWW‘T (FIB @ S Tl |

CodYy . d :
(i a—x%+3di+2y=e

3,
'y 6(25) _4y=0

'If A and B are Hermitian matrices.

Show that AB+ BA is Hermitian and
AB- BA is Skew-Hermitian.

M A Wi B _E0IN (N s 2 (SR

¢38dl (A AB+ BA QAN i< AB- BA

- RS-RETR =

An electron experiences a force 0-01NV
in an clectric ficld. Calculate intensity

. of the electric field.

fage (Fq QIS PG GOIN 8ATS ST
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“(d)

(9)

What is the shape of equipotenﬁa]
surfaces for a point charge and a lipe
of charges?

pm o RS SRR AR TR o
SRS (FEFA B9
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e ST TR 2 -

V-B =0, explain the meaning of this

statement.

V-B =0, 93 GieR o 1= T4 |

Draw Hysteresis lobp of a magnetic

\/,/ material and indicate Retentivity and

Coercivity.

Gifa «mid GO RerapRd ! SiF S
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Calculate the inductive reactance of a
inductor of inductance 50mH, when
connected with an a.c. source of

frequency S0Hz.

s0mH SIE<RR <6l $&E11 50Hz TR
] Ber B F5e ALl T (RO SR
eyl Fefa <=

Two parallel wires at a separation of
10cm carry electric currents 10A and
4A in the same direction. Find the
lcthation’ at which the net mag‘neti‘c'field

due to these wires 1s zero.

10cm YEeS 2% 7ol AR AR e
aQ xS T 10A UIE 4A RIE BiETe T |
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State the Cayley-Hamilton theorem.
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3. Answer any four of the fo_llowihg questions :
| 5x4=20

wote Al eMwR] Rz bifebrT B al s

(a) Find the eigenvalues and eigenvectors

! of the matrix. , 2+3=5
GRERFHHIR SR T S SR (TG e
4
B, =i
A=
-

(b) Solve the differential equation :
SRIETE FHATLCAC! AN T 5

(1+x2)j—i/—+2xy:cosx

(c).~ State Gauss theorem. Applying this law
V" find the expression of electric field due

to infinite plane sheet of charge.
2+3=5
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(d) Derive: an expression of clectrostatic

potential energy of a charged sphere.

e (olles @ Ffetagior ffonfed
et ARG aAfSdl < |

A spherical capacitor has an inner
sphere of radius 24cm and outer sphere
of radius 25cm. The outer spherc is
earthed and inner sphere is given a
charge Spc. The space between the
sphere is filled with a medium of
dielectric constant 36. Dcterminc the

capacity of the capacitor.

GOl (ST 4ia foead (aIfeTa (B i
24cm % qlfZ@@ GlFRTGE WP 250m |
ifemE et ghmicest i 2ed, il fowa
CSIIETRCBI® Spuc Gl faal 24| (alfergBra
e SiERF 36 “Fitagiers gaa= «bl
AT Al SrEEl 26 | aFEoE ey fefa
|-
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(/ Define magnetic induction (é) , (h) An alternating voltage E= BOOsinIOOt'volt
e : : ' is connected to a capacitor
A . ‘ of capacitance 100uF. Calculate
| magnetic intensity (H ) and intensity (i) capacitive reactance (i) r.m.s value

- of voltage (iii) r.m.s value of current

= magnetisation (M) Write the (iv) phase difference between current

and voltage. 2+1+1+1=5
expression magnetic susceptibility and ~© E=2300sin100t volt #IfR=rs! T GG 100uF
permeability in terms of B,  and J7. I 49T GOIR #9r ACAlS T9 279 |
' . Supae (i) 4RFE efAtt (i) r.m.s Beq (i) rms
et &RIT (iv) 2RIZ S Ao Trers =il #{12f4 feda
iy s (B), s e (H) e | Bt
i [ ,5 4. Answer any one of the following questions :
pee e (M) 3 skt fa B, H S 5 10
PRI N ———— oot fEl SR Reprear @b S il ¢
i ol | (@) (i) The differential equation of motion
: ‘ of a particle of mass m falling _

under gravity through a resistive

i : tant voltage source - X ) =
(9) What are ideal cons & medium with velocity v is given by

and ideal constant current source?’ j " 'Nevitorn’s law 48
‘State Thevenin’s and Norton’s theorem. e
1+1+1%+1%=5 % mE:mg——Av,
@vﬁﬁf %7 e GeA Ui i 51 2y e where F, = mg = Downward force
o (ACSHA ST FI0o7a B4y wo! Tl | ‘ F, = -Av = Frictional force
Solve the equation. 7
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T RS m = mg - Av A @l |
Pl |
TS Fy = mg = SN |

. Fy=- Av="%4 5 |
FARIFIECO! T T4 | & -]

(i) What is orthogonal matrix ? Show

that the matrix A= [(1) (1)] is

orthogonal. - 142=3
el GeT e (redl (@

{? cl)} CTier (ol S Al |

L ———
e -

(\b/ State Biot-Savart law. Ekpress it in

/ vector form. Find the expression of
magnetic field due to straight current
carrying wire. 2+1+7=10
TG-5Iei6a o] BTl | 2 (Te=T TS S
1 | 81T BifeTs (ol AR TR AR FIE
e e FIFCE! Sfetedt |
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(c)

(d)

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

medium.

WWWWWWW&WW
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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

(=TRE LCR T67 «ois #ifRae! [ied Tl bl

ezl 91 1| ISR dfexia A 4|
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(i) et ereg el A 2

BO2FN 0044 11 ' 7000



