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PHYSICS
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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.
1.  Answer the following : 1x7=7
R eMPTRE Ol e ¢
(i) Define electric potential.
e Rew 7wt fat)

(i) What is the electric field inside a
uniformly charged spherical shell with
total charge Q and of radius R?

Q SIYNTE R IPIGI (TR (e GO
fooge Rige owa & ¢
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(i) What is the unit of magnetic
" susceptibility ?

G SRIoR @3 & ¢
(iv) If B is the magnetic field, write down

the expression for magnetic energy per
unit volume.

@I @Bt e difs Siir I 3 B =,
(iR %S 9T TIISAS ARPS pESi =R i+
e ¢
(v) Find the curl of the vector
A=2Zj
wers fiat (SR et et =1
A=2Z]
(vi What is the magnetic force
experienced by a stationary charge g
placed in a magnetic field B ?

Bpw vae %9 ORYS 9 WYW g I
QoIS IR PR AR Ry e

(vij) What is the volume of a cube whose
three adjacent sides represent three

vectors A,B and C.
8]-[5]-]¢]-
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2. Answer the following : 2x4=8
TS Al eI Tew foe g

() Find the angle between the two vectors

A=1+2j-k and B=-{+j-2k.

A=1+2j-k @% B=—{+j-2k B
(SR TSR @l [l 3|

(i) What is the physical meaning of the
statement V. B =0 ? (Here B represents
the magnetic field)

V-B=0 SR & 2 (B B 9w
CFa IEIAR|)

(iii) Define Poynting vector. What is its
unit ?

2B (OTT W= Al | R 9 B 2
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(iv) Electric potential at a point situated at
a distance r from the origin is

V(r)=—

What is the intensity of the electric
field at that point?

%ﬁ"ﬁﬂrwwﬁa@ﬁimm

V)=

m%ﬁwh%mmwwﬁwﬁ?

3. Answer any three of the following:

5x3=15
ool Rirwia fofanie Tes faa ¢

(i) An electron is revolving in a circular
orbit of radius R with a time period T.
Find the expression for the magnetic
moment. )

eI GBI R JPITS JOFR IH9Y BfS T
RS F=lf 9o NI | BT I B ¢
(i) State Lenz’s law. If I is the current
passing through a loop of self

inductance L, show that the magnetic
energy stored in the loop is

1
W= ELIZ 144=5
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CIGR IECH! forl | L 7R S @il s
9O Wred 1 Rigs eRifRe 2, et @
UGS T @RI GIFe *fe 2R

w=21rr
2
(iii) What do you mean by electric dipole ?
Show that the energy of an electric
dipole p in an electric field E is given

by

U=-p-E 1+4=5
wpfes facm. 3fes & @t ¢
s @ E Ryps crae 93t (i o
D © &l (T Ll ¥f& i

U=-p-E

(iv) If W=wi+w,j+wsk is a constant
vector and 7 = xi +yj+ zk, show that
VxwxF =20 S
M D =wi +w,j+wsk 9B BR TR =
WIS F=xd +yj+2zk, ORSA @
VxWxF =2
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(v) Derive an expression for -electric
potential due to a dipole at its axial
line. What is the unit of dipole
moment ? 4+1=5

<5l RorRR o gwe Rye Rer Tfaedt
e itk et 3 & ¢

4. Answer any three of the following:
10x3=30

oS i SRR R RfbrT Tew ot ¢

i) (a) State Stokes’ theorem of vectors.
| e o Bt
(b) Verify the Stokes’ theorem for the

vector A = -%x’y_‘i over the surface

lying in the Z =0 plane bounded

by the circle x?+3? =1.
2+8=10

o3 A=-;-x2yj' R Z =0 TSNS
2 +y? =1 TR AN PR wae
B3 A0 YW |
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(i) (a) State Gauss’s theorem of
electrostatics.

RS Ry 1w s fordt)

(b) Using Gauss’s theorem of
electrostatics obtain the expression
for electric field due to a uniformly
charged solid sphere of radius R at
a point. 2+4+4=10
MF B IR FR R IFNS

ISR BFYE (! I R
(i) Outside the sphere. .
AR o1 Ry
(i) Inside the sphere.
oo it Repe
Rye ova arey Rt =M

fii) (a) State Ampere’s circuital law.
Using this law show that the
magnetic field at a distance d
from a long straight conductor
carrying current I is
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GF>ITRT 5P FEAN ! Bt

9% S0t IRAT IR o’ @ 1 Rgpe
4T (2 < NwA ol ARIY o]
GEIER 2l d RS §IF CFAR ARG

I
B =20l
27d

(b) The magnetic field strength at a
distance 0:5m from a long, current
carrying straight conductor is

H=2A/m
Find the current through the
conductor. 4

Ry 2R T3 L e, (AR ARID O]
«elFR %1 0-5 [ [EYe Gifvs AT
TR H =2A/m #fRQAR) vieE MWSE @
o3 e eI W9 [ ¢

(iv) (a) State Faraday’s law of
electromagnetic induction.

Fe? Rpe pafn SR IR
o

3 (Sem-2/CBCS) PHY HG/RC/G 8



(b) What do you mean by self and
mutual inductance ?

TR S AfS S w & @ e

(c) Find the self inductance per unit
length of a long solenoid of radius

R with N turns per unit length.
2+4+4=10

R IMIET H0e1 Podt @BR A G
e 4Bt AT A N| POANOR 2fS
G (M AN eiT Slenet|

(v (a) What do you mean by bound
charge and free charge in a

dielectric medium ?

WG WG WS T& S T & @l 2

(b) Obtain the Gauss theorem in

dielectric.

OIS NI M A Sireat|
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(c) Obtain the relation between the
permittivity of the medium ¢ and

the susceptibility z,. 2+5+3=10
TGN GOR ATl £ R QAP

FEIETS! ¥, I WS T9F ol
30

(vij (@@ What do you mean by
capacitance of a body ?

I BT TS 4G WA & F@ 2

(b) The uniform electric field between
a parallel plate capacitor of
surface area A is

g
E=—
€0

where o is the surface charge
density. Obtain the expression for
the capacitance of the capacitor.

A 7% IR ANRA T 49T GBR
SR /W Re (Fax T

-9
-
We o T G CFATR YR
AR | G Q4T TN T Y9

YITFY Senedl |
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(c) The capacitance of a parallel plate
capacitor of surface area A and
plate-separation d is C Farad. If d
is doubled, how should we
change A to keep the capacitance
same ? 2+5+3=10

A (FITT A Tlel 4196 971 9l
T WG {9 d WS QORG99
C | 1o TR e 73 I 7o T =,
] IRY GF IR e’ e
@EEFA T TR IR AR
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