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2018

PHYSICS
( General )

{ Current Electricity, Electrostatics
and Magnetism )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x7=7
TR 2P e

(@) Which microscopic quantity is a
characteristic of a point inside a
conductor?

wrEe & W @i TR Rige R
ol wifdfes Aty g 9592

(b) Write the difference between deadbeat
and ballistic galvanometers.

TAFT TF CHOS (TS NBET ST LFIo!
faran
( Turn Over )
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(2)

() What do you mean by 1 henry self-
inductance of a solenoid?

fge Fof worr 1 @ Tm-wwe e
@

(d) What is the phase relationship between
voltage and current at resonance in a.c.

circuit?

e 9B RIS 2AR TS OThE wE
TSR S PIR FFFCOI 19 232

{e) Why does the volume of a charged soap
bubble increase gradually?

951 SIS SEAW TR SRS 59 @ fe

TF?
() Write down the SI unit of electric
polarizability.
tapfos RFITOR SI @@l o
(g) Define strength of a magnetic shell.
T3 el WOR ARETR Siee fa |
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(3)

2. Answer the following questions : 2x4=8
o ZPTYEd Beq fore

fa) Show that the equivalent inductance of
two inductors in series is equal to the
sum of their individual inductances.

(ST @ ofiTmed WA T O
AR Aeen e Prred e fiem
HCIE ISP A9 |

(b) Find the average value of alternating
current for the 1st half-cycle.

Ao TfoFe AR 2EI TCH ST ST |

(c) Using Gauss’ law, show that electric
field inside a spherical charged shell is
Zero.

MBI @ [ FR @S @ 9Ol TR
fZS (AET fowTe (e (Faq A== 7 |
(d) When a magnet of moment 3 unit is
placed along X-direction, in a uniform
magnetic field, the torque applied is
7 =3j+4k. Determine the magnetic
field intensity at that place.
3-9FF PIT TEII IF qOE X-9H] fiee
MO IO PIF TEA SRS @A A
PTECwE? T =3j+4k 0 q IR OR
TS ] pARCw@ade e 541 |
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.

- 3. Answer any three of the following questions :
5x3=15

oo R ot fofibt erya Tae oy -

(a) Calculate current flowing through each
battery of the following circuit :

TR TG ARG @R TewR oS

AT T Sfereq :
; 6V [ S ohm
| A [g VVWAN— B
’ 1 ohm
10V
c It ~AMA— D
12 ohm
E —AMW— F

(b) Describe briefly the construction of a
ballistic galvanometer and deduce a
formula for the quantity of charge
passing through it.

Bl Ao P RERT A5 s I F
F TR TER AR @@ e AREeR

st Bferear |

(c) In a circuit containing a resistor and an
inductor, show that transient current
increases with increase in time.

B AN AF ST 4] T8RN GOS CYSq
@ oeHiE AR TR were e I |
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(@)

(e)

(5)

Define power factor in an a.c. circuit. A
60 cycles a.c. circuit has a resistance of
2 ohm and inductance of 10 millihenry.
Calculate the power factor.

9Bl “fRad gam TEATS HAG! BT Fgw gy
60 THA A 2@E IATS 901 2 ST @i
F 10 Rfrafiy @ W | wIel- g0
S{efeTl %1 |

Distinguish between dia-, para- and
ferromagnetic substances.

SATTIR, IR S NPT LTS
Ny foTsn |

4. Answer any three questions of the following :

10x3=30

weR e A e fefbr T o
(@) (i) “A current-carrying  loop is

8A/692

equivalent to a magnetic dipole.”
Explain.
“oaR Sl @1 pEe M-cRI STwgen 1
CIENES SN

(i) How much current is flowing
through a circular loop of radius
7 m which will produce a magnetic
moment of 11 Am??

7 m IO OEE R GO FNE eEr
BIfe[® %'(F (AT 11 Am? p5diy Ime
Teoq Ff9 7

( Turm Qver )
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(b)

(c)

(6)

Calculate the capacity of a parallel plate
capacitor. What will be the capacity if
the space between the plates is filled
with a slab of thickness t and dielectric
constant k? 6+4=10

BT ST Tl 4_F9 (PG S19 90 | Tl

YA WSS t (@@ WF k OR-Yole £
<51 531 SR e wees W R 29 2

(i Deduce an expression for the
energy stored in an inductor when
current is passed through it.

gOE] HIRFY TCEY oA Siere T

S (1 A1 2Py Bforear 1
(i) The transformer windings have
inductances L =6-0H and

L, =0-05H, and coefficient of
coupling K =0-9. Find the e.m.f.
induced in secondary windings,
when the primary current increases
at the rate of 800 amp/sec. 6+4=10

B IR ped PR SR
L,=6-0H W& Lp=0-05H, ™%
PE @I K=09 I AR
800 «fER/(=s I’ 2SS
IR el Rge ST 99 W STl |
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(7))

(d) (i) Represent impedance of an a.c.
circuit containing L, C, R in series
by vector diagram. !
(5249 o579 3=me L, C, R ClOaeIid 4
@B A998 ETe e cryea |

(ii) Explain reflected impedance of a
transformer. 5+5=10

FofEIPe Hfewfre afequ™ =i |

(e) (i) Write down the relationship
between electric potential and |
intensity. If electric potential at a l

point (% y 2 is V=4x2 volt,

calculate the electric field intensity
at (1 m, O, 2 m).

pfes 5T o ova aRER W
ﬂﬁmml(lm,o,2m]f%@ﬁ'ﬁﬁﬁi
el G GRS M Tl S

(x y 2% QT RS V=4x2 yolt
£

(i) Deduce an expression for electric
potential due to a dipole at any
point. Show that no work is done in

bringing a test charge from infinity
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(8)

near to the dipole along
~perpendicular bisector of the dipole
axis. 5+5=10

91 (IR - Fred R e Ree
QAT Rey aer@if s | s
@, SR o[ o1 AFEAT WA B-e
oy 77 fi-3u%9q fere fA-GF et
wifaca e I 3 79 |

() Write short notes on any two of the

following : 5+5=10
(i) Hysteresis '

e
(i) Electric polarization vector

Aes @FRT SR
(ifi) Rotating magnetic field

- i P o

* % &
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