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INSTRUCTIONS: (i) The symbols have their usual meaning
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Q.1 Multipte Choice Question 110}
(01) In terms of electric displacement, Gauss's Law reads as —---------------
(@)VXD=-p; (pyv-D=P )V D= py VXD =p,
g is a palar molecule.
(a) Oz - (MHO (c) CO2  (AH,
(03} For bound current , the potential of volume current J, = ---w-----e==-
(@A) M X7 (b) VXM (C)M- f (dyv - M
(04) When a sample is placed in a region of non uniform magnetic field, the paramagnet is ‘
------------ into the field,
{a) aftracted {b) repelied (c} steady (d) none

(05) Magnetic dipole moment per unit volume is called --=rw---eummmem—mn
{a) Polarization (b) Magnetization{c) lonization  (d) none

(06) As magnetic field increase, The Larmor radiug ig =---—--—mmer-—
(a) decrease (b} increase {c) constant (d) none

{07) The invariance of magnetic moment (i) is the basis for plasma confinerment that is
the —-m-mmmmmmmeeems . '

(a) magnetic mirror (b) magnetic dipole (¢} electric mirror {d} electric dipole
(08) A criterion for an ionized gas to be a plasma is that -—-------r--mmmemes

@ Ap<i by Ap»L (¢ Ap=l @ =0
(09) Under the force of gravity , there is a Drift Vg = —--meeme—-

3

E-F

(d) -Vg [rphidid

2 Vem S (@ Vo= G

(10} The fluid theory is a good approximatibn for motion perpendicular e R —
(8) E (o) E ¢ E-F (@ EXB

{a) Vo=

B?

Q.2 Answer the following questions in short. (Write Any Ten) [20]

(01) Find the capacitance of a “parallel-plate capacitor and calculate capacitance for
area of plate A = 1em? and separation d = fmm.

(02) How much work required for charging the capacitor up to its final amount Q7
{03) Write Laplace's gquation in spherical polar co-ordinates.

(04) Define: Polarization

{05) Explain Magnetization.

@ Ce1-0)




Q.3

Q4

Q.5

Q.6

(08) Define: Jolile Heating Law

(Q7) Why plasma is "Quasineui2'?

{08) Enlist the application of placma.

(09) Explain Loss Cone.

(10) Define plasma frequency and calculate plasma frequency 'fy for density n = 10" m®
{11) Which phenomenon is called “Langmuir's Paradox™?

(12) Explain : plasmas are diamagnetic

(a) What happens when dipole is placed in uniform and non uniform efectric field E ?
{b} Calcutate average macroscopic field for polrits inside the dielactric, "
, OR . :
(a) Solve Laplace's aquations using the method of separation of variable with spherical
polar coordinates,

(b) What happens to a neutral atom when it is placed in an electric field £ 7

(a} Caloulate the Torque and Force on a rectangular current loop in uniform magnetic
field 5.
(b) Deduce Faraday's Law.
OR
(a) Prove that effect of a magnetic field on atomic orbits change the dipote moment is

am=-S g
4my
(b} What is mutual inductance? Deduce Neumann Formula for it.

(a) Explain in detail about Debye shielding and derive the formula for Debye Length

ne? n

KT=2eV

1
Ap= (@‘..Le) and also calculate Ap - 743 (KT) /2 for jonosphere if n = 10" m® and

OR
(a) Obtain expression for Larmor radius when a charge particle is moving in uniform
magnetic field (£ = 0} and show the trajectory, also find the Larmor radius and
cyclotron frequency for 5KeV Electron moving in uniform magnetic field B = 20Tesla
(m=9x10""kg , & = 1.6 x 10" coulomb )

{a) Give assumption of the plasma frequency and derive an expression for plasma

frequency

. 1/
Gy = (::jz) 2 rad/ sec
[
{b) Write Maxwell's equations in vacuum and in medium.
OR
(a) Obtain expression for Diamagnetic drift Vo= —Z2E when fluid drift perpendicular
qnp?
toE.

(b) Derive equation of continuity and squation of state.
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W Ao [@seu ude s, [20]
(1)l 2uetidz AR % ot ueni, sluell Pain o
VXD--p, (V- D=p (5)V=B:pf (VXD =p,
(2) yellal wy B,
(M) 0, () Hy0 (5) L0, e
(3) el lowycte U2, 56 Yalls Uotctl of &8 Gei 1~
UM X7 (o) VX M ()M 4 VM
(¥) U2 Bl otgell o MOl Joadla fotl Macini 2@ ), &s i 2idone __m;ma 8,
(u) wsHgL (o) vl (8) GReeu (5) Wz uat ol
(UM 58 Elo Yuudla Byl oft wsy =
) yelleetot (o) Yauslasal  (s) vuzlllsem {s) As ual «gl
(8) BH Yolgla 8A ol AH allz Rl .
() U2 (o) a8 (8) wWaa (s) As uel gl
{9) VLML 6t ol el Hi Yeslal wsrst ol wanal d wa 8.
() Yeuslal WA (o) Yedla Byell  (5) Ry wdld®  (s) (Qgget Byl
() vtlollged cury o ot ddly ilewia Hl2e] YHL 8.
() Ap «< L () Ap > L (8)Ap =1L, (5)Ap =0
(€) Agecl ¢l o 5120 Gacell flsedol vg=
@V BEE wv- 2 gy, £ v LF
(10) veuel sladl A o ol M2 w3 weiy B,
(W) F () B (5) E B () ExB
Y. el et walletl &5ME wallol 20, (Blul eu Gl [R0]
(1) "HHicRAe 3AReR" ofl dursdl BAN2M) HiE of wadl Yol el AR dscll of Ansar
A= Lo’ e A dsell A2 of vde d= 1 mm 2l dl, Aoll st BGARBe) QL
() dtlles (BURR) A At 2QAx yer @ yull cliweuled 2 W2 52 818 svq ud?
(3) divdiiel ulsel o olleflar yella 2 ugll 1t el
(¥) cadlvll AU Yelloterot
(W) Youslasel (RoRzigRaet) Unad),
CPT0)

($) ¥ Gug ol el ¢,
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(@) 2l e el sidde (scofleec) 87
{¢) VLol GUlloll ol el(3t L,
(&) AUSla ofl dryell 2w,

(40) WAL§RL g ofl catvad 210l UA totelt n= 10 m? HIZ WelloyHt g 7, oft ol 53

(11) 58 uesiial "Fotiyesaadl [EAteny (Nwds)” sdaui wd B2
(2.2) YMLell: Wbl stellNaRs B,

) st dyell A amisl wat [Quuiot Rt 8oL 1l Yol wa Al o wa 72
) siSeAEE 5ol Wevatl Blg W w22l ARBHRAs & ot st 52L
el

) @A yellat i uald 1 uet off @etyet ol et ol GuAN 53R ctreld ot Wizl ol

83t AL,
(@) w2 [Qget Ax F Ul deret uamie] & ysalldl 2ud A g it B2

[oy]
Lou]

{09]

fo3]

(@) AMioL Yerslal Ao Hi ¥l Yclleullzel delRY U UR cotell 215 wal ol ofl a1etadl 53 {os]

(o) 23t [RaH ofl dtzcgl wd,

FDLT
() uRHella sel GuR Yusdla ool v & B Byell ol st Ml adl 38R
2,2 5
Am:_er2
4m,

(o) Bollo2t YQL AMBA 97 Aokl W2 oyNote] ¥ iRl

@) 30dl (Debye) Aeslol QA Qe wxggedl w0l WA 36l (Debye) el Ap = (E“’”e) H{2e]

ne?

{o¥]

{os]

[o¥]

[w0]

1
ot Al Ay R n= 10" m A KT =26V el A wiadeflar M2 An-7430 (7)) 7 2l

vl

(W) E=0 8l wol auiol Yotsla 8 1 afdellet dlesaiRel 581 oll cudlR blyal Hidqj oL dadl [10]

AMy Aell afldust ealal. Axey B =20 Tesla B2eil UHidL Yoislay Az HL s Kev Goiell o1

53l SAsSlot ol iz Bloral wel alasclglel wugRl el
(m=9x 110" kg, e = 1.6 x.10-"° coulomb)
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() wttopHL gl ol QB AU A retop YR w, = (';j':: ) ? rad/see
HiZo] Yo LA, _ '
(W) gotlteatstel wal Wit Asdeoll aise0 avil,

vl aal

() a2 verdl B2 deidlel Aot A clot A A W2 SLERARs Qe Vo= — Bal

qnBZ
Ak,
(o) Aletedl {520 WA vca wrls2Ql diR @
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