3 (Sem-2) PHY

2013
PHYSICS
( General )
Full Marks : 60
Time - 22 hours

The figures in the margin indicate full marks

o i

Answer either i EngliSh or in Assamese

1. Answer the following q1;est_ions very briefly :
1x10=10
oo R 2T ey e DAC
(@) Why 1is the electric field inside a
dielectric less than that outside it?
AR et q(2 S P S
apfes cvaq Sel FHIT?
(b) Write down the SI unit of absolute
3 permeability u of 2 medium.
TG GBI o 2ol 1 ST GFHCo! T |
(c) Sensitive instruments are put inside
iron boxes to protect them from the
earth’s magnetic field. Why?
TR TF AR GTERIN CRA ] TR
e cote T o (11 1 oo st <91
T
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(2)

(d) AWhy is there no power loss in an a.c.
circuit containing a pure inductor?

e wica Podl qoro ~RTS! e S Al
FfCe ST SeoT s foF 2

(e} Which of the following temperature (6) e
versus resistivity (p) curves represents a 1
metal?

weTs 3] TR (6) S (14O (p)@mzﬁi@m
qioe afsffae 32

PKHB

(ii) (iii) {iv)

(/ What phenomenon is used in a
voltmeter to measure alternating
voltage?

(RSl Rieed (@< Tea I II7 S BRoES (¢
ATGOIT 72 (I = 2

(g9 What physical quantity is represented
by the dimensions of {i, where R is
resistance and L is inductance?

£ 3 9mai2 & coifes qif% gam 2 2qre R2'e (@
S L FIAC B |
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(3)

(h) Write down the SI unit of intensity of
magnetisation.
bAF 2Iend SI GFCo! T4 |

(i)  Which physical quantity is conserved in
the equation of continuity?

& e HTFRTS IR (S <1 75 27 2

() The self-inductance of a coil of
cross-sectional area a, length [ and with
N number of turns is L. What will be the
self-inductance of another coil of the
same number of turns but with
cross-sectional area 2a and length 207
N WR2F ARRME, a 4% el = [ tEiq
PYN B FAACP] BP 27 L. G0 AFRAA
W25 2q TR I SE 21 (T T 95T

SR I B [T 2

2. Answer the following questions : Ox4=8

Wﬁmm@@qﬁm:

(@) A parallel-plate capacitor with area of
4cm? of each plate and plate

separation 1 mm is connected to a cell
of e.m.f. 2V. Find the energy stored in

the capacitor.
[Take, e, =8-8 %1072 C2N ™" m™ 2]
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(b)

(c)

(d)

A13—3000/1173

(& )

TG Fore ARG Qo AfSwm weeq P
4 cm? S T WG 94 1 mm . 4RS!

2V RIEOIETe o[ @bl (TS Ceo Tl i<
YIS G I *ie feiea 4 |
[, 60 =8-8x10"2C2 N m~ 2

Draw a solenoid of finite length carrying
current and trace the associated
magnetic field lines.

RS 24413 22 2951 750 L7 <51 2o S o
R (00 a2 (AR (I 53w 41 |

The current through a -coil with
L=50mH changes with time as

1=(50t +3f) A. What is the voltage
developed across the coil at the iﬁstant
=10 milliseconds?

L =50 mH=wiae@ 3% G0 1R 2= 751
t 9 s i=(5062 +3t) A foore sl =
£=10 fitaraa 560 TSN 2 7 o
S foam 2799

If the coil X in the figure has a
I€Sistance 1Q and inductance 5 mH,
then find the maximum charge stored in
the capacitor.

©
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(S5)

R f@l X PEAIGR @4 1Q WF T
5 mH 7 4I9F6e TNl (ZE1 10 S W=

ef w4 |
5 uF X
10 30 40
20
ka
Mov

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

were Al f-caiean foor e Tes faar -

(a) Two parallel-plate capacitors A and B of
capacitances 6puF and 4uF are
connected in series as shown in the
figure. The outer plate of B is earthed
while that of A is connected to + 100V
supply. Find the potential V of the inner
plates of the capacitors. What will be the
potential differences across A and B if
the outer plate of the latter is connected
to +150 V?

6 UF W< 4 pF 49599 Q0! SS90 F6F 495
T A WF B bae ysI@ wE c@RemsiE
HRCAS T+ (2R | B RPN AR Ty ofie -
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(6)

S A% A 9 R FeEE + 100 V e
SO BICS TN 341 0= | 419 oI 5o
FeTe Y4d 493 V Fefa 341 | B 49 ifRad
TP +150 V f[ew et e A =i B

ANoCh! YT e Red w18 9 274 2
A B
. [l =
S0 TV o

(b) A coil of length 1 m and cross-sectional
area 4 mm?2 has 10° turns. It carries a
Current of 1 A. What is the magnetic
field produced by the coil? Another coil
of the same length with 10® turns and
Cross-sectional area 5 mm? is wrapped
around the first coil. Find the coefficient
of mutual induction for the two coils.
Assume no loss of magnetic flux.

1 m 076 9% 4 mm? eigeei e udl «bre
1 A 2R/ 991 39T© 9491 AR wam 10°.
LSBT 53 541 (SR CaeTa T Fef 4 |
P O W 5 mm 2 2 SR wie 108
TR S @51 ot AN FoF 67RO
AR fa et 1 et R ~efRe e

SRS Pefy 741 1 11 @ @2 CPq© (S FIHS
AT 7 | ‘
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(5% )

(c) A series L-C-R circuit has coiled of
inductance 0-1H, a capacitor of
capacitance 100uF and a resistor of
resistance 120Q. If an alternating
voltage V =200 sin 100t volt is applied to

P the circuit, then find the impedance and

5 the power factor of the circuit. What are

the r.m.s. voltages across L, Cand R ?

951 T L-C-R IS 37 PENBR Zaw1ca=
@IRF 0 - 1 H, 41994 41999 100 uF % (@&

@4 120Q. TGS I B RS fRea

V =200sin100 ¢t &% QT 91 =4, cor@
TR AfSAG TF AN @5 Fefy w7 |
T\ﬁzﬁ@v{w%@L,CWRﬁt@mmW
5TE Fofe e o fref < :

(d) A circuit contains a 4-MQ resistor and a
S5uF capacitor in series, A battery of
e.m.f. 20 V is connected to the circuit, |
The circuit is made with the help of a
key. What is the maximum charge that
can be deposited in the capacitor? What
is the charge deposited in the capacitor
20 s after the key is closed? Draw a
graph to show how the Capacitor loses é
its charge when it i5 jjowed to
discharge through the resistor.
[Take, é— =0-36] ¥
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(8)

TG GBS 4 MQ F @B (@14F9 70 5 pF 9 4
b1 CIREFSIC FCAS 41 (202, | IG1core 20 V
T 9Ol BIR Ao T (20T | 4B HIfed FEAS
TEND 7@ FRA A1 | GO T T M
Tffe S e 9 oifich 7= A 20 s T
RS ARFCHT® Tl 2Tl Seee AR R 2 O
SIRCH 4t ficer 3 AEpEo A AP
SR S @, (98 (T4 BT TS AT
e itz =, g |
[, L =0.36]

4. Answer the following questions : 4x3=12

TS T 2Tz S fi - |
(@) Show that the current lags behind th

‘.foltage in a circuit containing a pure
Inductor when an alternating voltage is
applied. What is the inductive reactance
of a coil of self-inductance 2 mH when
the applied voltage is v =240sin 100 ¢
volt?
s e TR @bt ARl [T T GOH
CTCS SReaor o Fogay erar Rodd o 712 “Af
IS P oy T A T RS
V=240 gip 100t &% = 9® TG

T @iz o g 2, (908 I AT
frefa 91|

(b)

State and proye the reciprocity theorem
11 case of mutyg] jnduction.

AT SRR g qpfzyd TAATICH! or =1
I 219 3 |
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(9)

Or / §47

When a charge g flows through a
moving-coil ballistic galvanometer, the
coil gives a throw of 6. Show that q o< 6.
BT~ ([fAB CoreTes o[ BICa g S
& (2 5= PYACHH O OIS RTF19 906 | (.81
@ q o< 0.

(c) Find the expression for the capacitance
of a cylindrical capacitor when its outer

surface is earthed.
DEFST 419 G AR $HSCAIe! 41 HIES
Ao e AP Sfered |

5. Answer three questions, where (a) is
compulsory; and choose between (b), (c) or
(), (e) : : 5x3=15
TSIt 2R Tes fran | @2 CFA© (a) ePICHT TSI |
A PR AT (b), (c) T4 (d), (e) R e @by canb
g A :

(a) Give the theory of transformer.

GPREee wacst forl |

(b)) What is a magnetic shell? Find an
expression for the potential at a point
due to a magnetic shell.

FEP 1 5 9 (A 99 R R pore (e
A 21 fead 2TRIP e |
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(10 )

(c) State the laws of electromagnetic
~ induction. A coil of length 10 cm has 50
turns per cm and a cross-sectional area
of 1cm?. It is placed in a uniform
magnetic field of 2 x10” > T with the |
axis of the coil parallel to the field. If the (7
field is switched off within 2 milli-
Seconds, find the average e.m.f
developed across the coil.

Repa® wices s [RR8 #1110 cm
O S et b1 A BB ot <f1<e
TR S0 Wi FHACGN AZCRIE I 2’51 cm 2.

FGADBE 2x10- 3 T GO g 99T

STTHCS o 91 251 A0S PYAN S AL

G 27 | e 2 ffecereq foeqs w@dim

2@ FeFIGR 2 9@ AR @ e e wE
2’39

(d) What ig hysteresis? Show that the loss e

of energy per cycle per cubic meter of a

Materig] ig given by the area inside the
B-H Jogp,

o

TP fro gryedl @ @ T g el

IS 2ot vap a7 (A1 E B-H T5aEOR
T
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e ")

(e) State Kirchhoff’s laws in electricity. Two
cells of e.m.fs 2 V and 3 V with internal
resistances 1Q and 2 Q respectively are
joined in parallel. The combination, in
turn, is joined to an external resistance
of 5Q. Find the current through the

-« external resistance.

Rz crae e [faeees o 12 Ve

3 V Rigesere 3o 11 (PR WIBeE T 1Q

I 2 Q. (P Yol AT @A TN 91

(2% | (FTE 2IAIOI (TS 961 5 Q (J14F A6

i B3 Wl e aan s B (6Te MRk | ol |l T

41
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