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3 (Sem-2) PHY

2012

PHYSICS
( General )

Full Marks : 60

Time : 2% hourg

The figures in the margin indicate full marks
for the questions

Answer either in'English or ;; Assamese

Answer the following questions very briefly :

1x7=7
weTo gl erePigRd =i oaee Ged iy

(a) What is the current density in a wire of
radius r carrying a current I?
[TRR 2RT2 SRR PRl 7+ AP O GOTeTo 2/
grs A 299 \

(p) Name an electrical device which does
not obey Ohm’s law.

@75 38 1 7511 CRpfess wnfzet @Ry T Sea
<41

{c) Write down the dimension of coefficient
of self-induction.

FAHC QN 1@l T4 |
(d) Why is soft iron used in electromagnets?
- fae 5 64 (e @ 9= 4l 2 2
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(¢) Draw a graph between the reactance X, |
of a capacitor and the frequenc‘y v of the
alternating voltage applied to it.

TP <B19 4fS atfeary X, I O SRS 2
41 RS, et F~mEe v T qeE !
IO &Y o7 ST |

(7  Why are the primary and the secondary -
coils of a transformer placed close to
each other?

WS T W oM e e e
TT2RE 62 @vew 97 27 2

(g) Write down the SI unit of intensity of

magnetic field H.
TR cee St (T ST @@ BT
2. Answer the following questions : 2x4=8

(a) Sta_rting with the relation J =0E,
establish Ohm’s Jaw. The symbols have
their usyy meanings.

;zGE IR sree o R oo w11

T RN Fisiom seer 5ol spiac |

length
N -

e =E_li_{, Where I is the current in the

solenojd and
of th

gnetic field due to a solenoid c_nf
having N, number of turns is

U the absolute permeability
€ Materia] ip jtg core, then find the
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(c)

(d)

(3)

expression for coefficient of mutual
induction M when another solenoid with
N, number of turns and with cross-
sectional area A is wound over the first
solenoid.

Ny =TS TR = | (refiq =eetze doicd I Rge
I

2]IRS 2'¢e R (X1 pER ¢FA 2 B =%.
WO 1 2 REARCT ToH© 4P mLq SR
TS | I REFFRGCOI @90 A IV, {1 3201
I A TR S b1 ReewRe R R =,
(S(8 (RS YO AEE ASNE BT M J
AFPRIMCOT Sferea |

Two concentric circular coils of radii r
and R (where R >r) carry equal current
in opposite directions as shown in the
figure. Find the net magnetic moment
due to the coils at their common centre.
o (TS MCT r 4R R APTAS (3™ R >r ) 7O
GIT JOROR PYACT THARTAR 2[R [
AeAa fefe e Tafere = | podl R Fure
B A PR QN A A (T 4

Shay

‘A piece of metal is placed in a magnetic

field. When temperature is gradually

- reduced the magnetic susceptibility of
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the metal finally becomes x = —1. Draw
the arrangement of magnetic field lines
before and after the process.

T 5T Bl TAP CFd TS 17+ FAT (2T |
SOl FHEE P PN @EIS FEOES ATl
TIPR Zmeel Beesl x = —1. AfEAE wEEE
E W@e IR CFE @EES [P 2R

WWt

3. Solve any three of the following problems :
5x3=15

oS il R i FofiBt T T4 4

(@) A parallel plate capacitor has a plate

' Separation of 10 cm and the area of
each plate is 10 cm?. The capacitor is
connected to a 20 V battery. If a slab of
thickness 5 cm and dielectric constant
45 is inserted between the plates, find
the additional charge ﬂowing from the
battery Take

€y =8- SOR A CaNG M

RIS Toig g b AfSYT FERd e
10cm? e Fore w4 W& A4 10 cm.
YRPOT 20 V g o@9E (@RI @O OO
Wimﬁwm|wﬁ?mw5 cm @4 HIF
S eMagfos saed T @ R fie
T @B o[ AAPe Seae S T
Fef s 1 o
£o =8 8x10712 C2N"Im 2
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(b) Find the potential difference across the
6Q resistor shown in the circuit.

TEACBIS CTE4T 6Q @RFH (2 I Ked
. g
% 49 ® S0
: 6Q2
T 8V ]_ LAY

(c) A 40 cm metallic rod is rotated at 600
times per minute in a horizontal plane
about one of its ends. If a vertical
magnetic field of 2 mT exists in the
region, then find the e.m.f. induced
between the two ends of the rod.

40 cm G99 419 w8 GEES 999 ACCE ofS
5 600 TP STPRE TGS oIS HIZS
T CR(R | TeEore o3 77 2 mT 9 @3
PIRR CRE WI0E | MYTEN 12 I e wWikeE
e 2= W ey 41 1

(d) Power is fed from a 220 V-2 A line into

' the primary of a step-down transformer.
The ratio of primary to secondary
windings is 25: 1. If the transformer
has 100% efficiency, then find the
secondary voltage, secondary current
and the output power.
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220 V-2 A Tgfes ©[3 5Ee e fee
GO I PG (IPoT =& @M 43T 0202 |
TN OSE T PYAR AR TRA[ S 2
25 : 1. JPRHROGE wFel 100% 2GR
TS [ 997, oA T T el 4 |

4. Answer the following questions : 5x3=15

TS Tl erTyRd Te f -

(@) Establish equation of continuity in case
of current electricity.

AR o CFa® T ARFEIT] HRGE 547 |

(b) State and prove Gauss’s theorem in
electrostatics.

fesfmefere oeeq S fin o o
EI 3 |

(¢)  Obtain an expression for instantaneous
charge in the capacitor in a series R-C
circuit during the charging process of
the capacitor.

CAE R-C I97 Gbro 419es] i3S 02 2
afeFTe oTe Tzt e wieEfn T @5
AP Sfeyey |
Or / §2<r

Show that the current in a series R-L
Circuit decays exponentially when the
cell is cut-off from the circuit. Hence
define time constant t of the circuit.
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RS @ FaE R-L 39T Bre RE TRl
ffoze SfRce Rge 2= peR Fere 297 #1171 339
S TEA[ Il £IP (1) 9 T
5. Answer either (a), (b) and (c) or (d), (e) and (f) :
5x3=15 _
(a), (b) S (c) Bt (d), (e) == (f) T T&s fual :
(@) Find the expression for potential due to
an electric dipole of moment p at a point

with position vector r assuming that 7
makes an angle 6 with p.

T SEEH (SFCAC et F91 {7 B p =
fes facre @b® AT R @@l fsew @b
AT Sforear | 43T, 7 (93¢ p 9 0o 6 I
I

(b) Give the mathematical theory of an
alternating current generator.

AR o Beoime B AT e
SAIS[CORT | :
(c) What is magnetic hysteresis? Draw the
magnetic  hysteresis loop for a
ferromagnetic specimen. Explain the
terms—retentivity ‘and coercivity with
the help of the loop.
PRI fReBeafer 91 R o arrpadn
fref b prPe Rodefr swd e =
VIO RRS RGO A 4R el
T AR 31 frenfzer S 79, = 2547 |
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(d) Find the expression for the capacitaL\\\
of a spherical capacitor.

COTETIRIR ATS BT YIRFa AR B! Sfeqea |

(e) Show that the torque acting on a
magnetic dipole of moment [t placed in a

uniform Thagnetic field § is given by =
Z =L xB

What happens to the dipole, if the field

IS non-unifgym?

wqsdl & cﬂ:mwﬁ%acwﬁ-ﬁﬁw '

PFR FaCT= iy oy ced w19 @719 faran

BB T
| 2= xB

CFAY T [y RaweE 272

() What are 4. and para-magnetic
substances» gjve an example of each of
them. IT What respect an atom of a
diamagn€Ne substance is different from
that of a baramagnetic substance?

SRER T g o 5 2 200 <l
Sz | T e sy el A7 b
wpEa A7 @I P OH 2°
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