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NJ-1274

Mar.-Apr., 2023
PHYSICS
Paper - i
(Electricity, Magnetism and
Electromagnetic Theory)

Time Allowed : Three Hours
Maximum Mérks : 50
Minimum Pass Marks : 17
e ;o v & IR AR v $ 3 e Qe 3R
sifa &l
Note : Attempt all questions. The figures in the right
hand margin indicate marks.
gors-1 / UNIT-I
Q. 1. (a) sRdsw W N & T o faRae vd Rig
@ifoTe| : _ 5
State and prove Gauss's divergence

theorem.
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(2)
(b) Rz & & 5

— — Y
cur‘l(d}AJ =¢dcurl A + (grad ¢) x A
FE o e & @ A WRy &7 &
Prove that :
—> - Y
cuﬂ(¢A}=¢curlA+(grad ¢)xA
where ¢ is a scalar field and A is a vector
field.
3@t/ OR
(a) q@nm%‘@um@ﬁgﬁ%m 5
State and prove Reciprocity theorem.
x pa(1+cos8)
(b) I=J. I r3sin0cos do dr AHIBC
0 J0
@ & B 5
Solve the integral :
n pa(1+cosd)
I= j I 3 sinfcos6 do dr
0 Jo
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(3)
goR-II / UNIT-II

Q. 2. (a) fee oqea & @ aeed & ? Rl faga agda

(b)

(a)
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% aror Rl Reife 4 o foeg ¢ foge &
& Jaar ¥ fv wwe Fofa a7
What is mean't by electric | quadrupoie ?
Obtain expression for intensity of electric
field due to electric quadrupole in broad on
position at a point.

ve fagd &F & A7 E=3§+493-5£ 8
xz a1 W 100 UG U5 &Eme  IoRA dl
T B 0T HiisTel 3
The electric field is E=3X+4y +52, then
calculate the electric flux passing through the
surface area 100 units in xz plane.

3@t / OR

I W @ wEEe ¥ e o smivE
aeed M & @ROT JqE A @ G
wfta @l 7
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(4)

Derive an expression for electric field due to..

2 charged' solid conducting sphere by Gauss
theorem. | -

(b) &t & T & BROT FER 1R B g w
e &7 & Qo @ o AR 3
Calculate the intensity of electric field Vdue to
Helium nucleus at a distance of 1A .

$315-I1I / UNIT-III

fodll doRa @ ke & grr amRE @

AT & B ufpar @ weEdl 59wy o

Wy Hodis & arer Sl 10

Explain the phenomenon of charging and

discharging of a condenser through a resistance.

Also explain the meaning of time constant in this

reference.

3yar/ OR
TRREE-ARE ariieror ffae qor s Fmf
DIl 10

State Clausius-Mossotti equation and derive it.
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(5)
-~ §@R-IV/ UNIT-IV

Q. 4. (a) Tug Bfw f5 R m geowr o q A A

O ARRE T & QO & @EE gEe

ot & s @b < @ Py oL B

KRR B &l 5

Show that the ratio of magnetic moment of

+ its angular momentum due to motion of ‘a |

uniformly -charged' body of m_ass m and

charge q is equal to -é%n_

(b) mmﬁm,maﬁﬁwaﬁﬁm 5

| State and prove Ampere's law. |
31ear / OR

(a) Rig o fo: ' 7
i) divB =0
i) curl B = pod
Sl gl & g 3R &l
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(b)
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(6)
Prove that :
i) dvB =0

(i) curl B = po!

where the symbols have their usual

“meaning.

UG 5eV W TEdid SR 1.5 JER/ARRE &6
veaaE &3 § R 9 @ iR R <@ 2
gy &a dfse: <fior ¥ I fem 7 €l
A W e ae ac @1 o eitote| faar @
oeH @ g@ME 1.67 x 10727 feul 3
A 5eV proton is falling vert: “ally downwards
through a region of magnetic field 1.5 Wb/m?
acting horizontally from south to north.

Calculate the magnetic force exerted on the
proton. Take mass of proton as 1.67 x 1072/

kg.



Q. 5. (a)

(b)

(7)
gH1E-V / UNIT-V

U A JUBR Puscl & wraE & foe
R W PR @war & don 6w ueR ? 5

Establish an expression for the self

inductance of a plane circular coil. On what

factors does it depend and how 7

IR @ g geer Ro &1 e ke @
IRa g aEs o0 § e Jee wa Sl 5
Write Faraday's law of electromagnetic
induction and obtain an expression for the
emf induced.

siyar/ OR

(a) faga-grada &9 § F5 U ¥ e T
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(8)

Obtain expression for 'the energy density in
electromagnetic field. |

(b) <@ @ w7 x 108 Hiex aeon 3o faeRa
It 38 x 102 ac & @ gd Uo AR FHaf
FoRoT URfen 9y &1 99 s disel 5
The radius of sun' is 7 x 108 meter and the

power radiated it is 38 x 1028 Watt. Find out

the Poynting vector on Sun's surface.
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