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PHYSICS
( General )

T ( Current Electricity, Electrostatics
and Magnetism )

] o Full Marks : 60
o sze 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
T 2T BT foan -

, ) Which microscopic quantity js a

| @ characteristic of a point inside g

: ' conductor? :

i R & TR GF I R e

<o DA Cafie el FC1 2

(b) Write the difference between dea dbeat
and ballistic galvanometers.

| RFT AF (I (TS RO T sppafzppziy
| ferat |

| ,
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(d)

(e)

(9)
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(2)

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

Ry $of qom 1 @@ THR- e
87 ‘

What is the phase relationship between
voltage and current at resonance in a.c.
circuit?

e ol RIS AR IS TrhE T
IR TS IR STl & 272

Why does the volﬁmé of a charged .soap
bubble increase gradually?

9B f3S TAM IR e Ry gy e
T 2

’

Write down the SI unit of electric
polarizability.

QT EFFITOR ST P! o |

Define strength of a magnetic shell.
RF9 FoUl B e e fia o
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(3)

2. Answer the following questions : 2x4=8
o PR e o

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

(ST A CAITEe  RA Fq [OE

R TWger o PrRet frem fRem
SR @FAR T | '

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

AT oo RIS 2RI TSI Bferea |

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

e @ IRTT IR (RSN @ BT TR
RS e fooTs (AT CFad ARy = |

(d) When a magnet of moment 3 unit is
placed along X-direction, in a uniform
magnetic field, the torque applied is
£ =33'+4IE. Determine the magnetic
field intensity at that place.

3-47F [T AN PIF ORI X-Sr%q fiers
AT FAC P TP SO 9y
pIeCTER T =3j+4k B a2 w® | o
TS 4F! FrecEad R
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(4)

~ 3. Answer any three.of the following questions :

5x3=15

'?ﬁiﬁaﬂaﬂfﬁﬁﬂﬁwaﬁﬁaﬁhn

-(a) Calculate current ﬂowlng through each
“battery ‘of the following circuit :

wwﬁm@m@mmm O |

2T I Sfeper -
" 'Sohm
6V
1‘5’1':'4- T glv W s B
‘ v '] ohm'
e 1°V {;A ——MN————ro D
RSP T BRI 120bm.is L &

i

'-(b) -Describe- briefly the .construction of a
. . ballistic galva.nometer and deduce a
formula ‘for the quanuty of _charge
passmg through it. N

}{ B vt o R A wgte T

R

Wﬁs?ww'ﬂnwﬁ ﬂmﬂi amm wmmﬁ AfRTT
3§ﬁﬂ@ﬁﬁﬁnl

,

(c ) Ifa ¢ircuit containing a ‘resistor ‘and an
lnductor show that transient current
lncreases with increase. in time. _

Bl A R TR S g

Q O 2R ST TS G I
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(5)

(d) 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 RIS oER IENS Tl VR 7 fan |
y 60 & ~IRTD 2[E I9A© 9Ol 2 S @FE
.. % 10 RformRy S SR | FT-89%
ST 940 1

(e) Distinguish between dia-, para- and
ferromagnetic substances.

TpIIR, SIS CNPIRW T

{191 forT 1
4. Answer any three questions of the following :
10x3=30
woie 2PIRE R e RoRoR T o

(@ () “A current-carrying loop s
equivalent to a magnetic dipole.”
Explain.

“oR® o @B §TF -G Stgen 1
A 9

(i) How much current is flowing
through a circular loop of radius
7 m which will produce a magnetic
moment of 11 Am?? 6+4=10

7 m. PN O CR GBI R oz
vere 2 GRUIA 11 Am? pfiy g
o iR ?
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(6)

(b) 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 f
constant k? 6+4=10

BT SR ¥R 4 4R S T | TR © |
TR e ¢ @R WF k OR-3E0he I a
51§31 <A ficet 4 W B 212

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

U T S o9 e X
s 1 *Re PRI Sferea |

() 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"

W TR FERN PR IR
L =6-0H W¥ L,=0-05H, 9%
e gMe® K=09. I MR
800 ¢fmR/® I 2 CMFefie
IR a1 R O 399 T Sl |
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(7))

(d) (i) Represent impedance of an a.c.
circuit containing L, C, R in series
by vector diagram.

=33 foum s L, C, R CAR&SIE U1
951 TS TE© aAfe Crye |

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

FIRITS AfSwlhre aAfSAyE I |

(e) () Write down the relationshiﬁ
between electric potential and
intensity. If electric potential at a
point (x, y 2 is V =4x? volt,
calculate the electric field intensity
at (1 m, O, 2 m).

W Rer wF Fd gREN W&

STFRCH BT 1 (1 m, O, 2 m) RS (s

CFq ARED S 0, W I 61 Ry

® 6y o Qe Rea V=4x? volt
| ’

(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
g1 Gapfes fR-or w1aed R e Rge
s Rew aeraP Sferear | (rysa

@, SR oA B R e o

w o3 fa-19399 e fR-cre oo LAt
e e P 9 TR

() Write short notes on any two of the
following : 5+5=10

Wﬁmﬁ@m@mﬂcﬁmﬁw

)

(i)

Hysteresis
ﬁﬂ?l‘l’ﬁ‘l
Electric polarization vector

QiR R (939

(i) Rotating magnetic field

8A—10*/692
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