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S-194
B.Sc. (Part-I) Examination, 2022
PHYSICS

Paper - III

(Electrostatics, Electricity and Magnetism)

Time : 3 Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

M -

1% marks.

(@us-3) (& : 1% x 10 = 15)
Tt T T H I U (S 50 L) | TR Y 1Y, 3F H T
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(Tus-a) (3f&® : 3 x 5 = 15)

i UTe gl % St SNT) Yo Wed H faweu @ wEe Sifeg (STR-EE
200 I15) | G YT 3 3k I T

Section—C (Marks : 5 x 3 = 15)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(Tue-|) (3® : 5 x 3 =15)

o § 9 fe=l @9 v % SW SIS (SW-E 500 I5) | T&E WIA 5 37
Ealkd
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Section—A
('@"33—31)

1. (@ Write Coulomb’s law in vector form.

Fam 1 =9 9fcw 9 § fatew

(i)  What is quadrupole moment ?
=qHet et T 2

(ii1)) Define Relative Permittivity.
saferer forgasferar =t aftwrn STl

(iv) What is Electric Displacement Vector ?
forega fomeammm wfew #1 & 2

(v)  What is meant by transient current ?
afforen wmieT w1 M o1 ¥ 2

(vi)  What is Current Density ? Write its dimension.

O S ' ? 39t fam fafem)
(vii) Define Lorentz Force.
TR I i RS ST

(viii) State Ampere’s law.

TR & 9 &1 wee fafem)

(ix) What is the resonant frequency of a cyclotron ?
TrFAIGH i TR g = § 2

(x)  Define Isotope with an example.

TaEe ® T 320 ookl qRYIfoa it
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Section-B
(@ue-a)

2. What do you mean by an electric dipole ? Deduce the relation for electric field
at a polar point (r, ) due to an electric dipole.

e o foy@ 7= & 2 fagm 5@ & &rw & yaia o (r, 0) W fag@ &= &1 o

?q A A= T |

Or
(3teram)

An electric dipole is placed in an external uniform electric field of 2x10° V/m.
Calculate the maximum torque on the dipole (dipole moment p = 4x1078 c.m.).

T fgya ®1 2x10° diee/H. dear 9 e g9Ed faga & § @ o g1 fjyd ™
S A SATeRaH Sl 1 HH HE ST (p = 4x1078 cm.) |

3.  What are free and bound charges in a capacitor filled with a dielectric ? Explain.
Ragd TS ¥ R T G H o TS o5 STA 1 e © 7 US|
Or
(3tram)

At N.T.P. find the dipole moment of Helium gas placed in electric field of
100 V/m, the dielectric constant is 1.00074.

N.T.P. ® 100 Volt/meter droar & fog@ &= # @ diferaw 79 & fgya sweel &f Tom
HIFTT | T 1 79 1.00074 T

4. Derive the equation of continuity.

A FHIHTO a1 HIToT |
Or
(3rgan)

Derive the equation of charge and current for a R-C circuit in charging of a
condenser with DC source and define time constant.

T& R-C 9fUg & oYM & aRA DC 9 & H9 STe%T 910 1 &Sk e HiSg
g w9 e & aRkfia sty

5. What is Magnetising Current ? Obtain a relation between intensity of

magnetisation and magnetising field.

TR R T ¥ 7 g & diodl Ud gk & % Hed WY WK Shite |
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Or
(3teram)
Define magnetic susceptibility. What is Curie law ?
IR gl AR wifsw) =l fem e g 2

6. Giving the appropriate diagram, explain the structure and working of a linear

accelerator.
3t s 30 q¢ T aw @i &t sFee 9 wEfat w S|
Or
(3tram)

Write short notes on the following :

(1) Cathode ray oscilloscope

(i1))  Velocity Selector

frafafea w dfva femfrt fafew

(i) were fweor Srere

(i) o =EAERT
Section—C
(TUs-=)

7.  Obtain expression for the electrostatic energy of a system of z point charges,
established at their positions, brought from infinity.

wE p fogaq omae & frem &1, St feofiE qF eFa ¥ o Tenfud A H,
forgaedfas o= & fau =o% =ga= wifsm)

8.  Define polar and non-polar molecules ? Write the principle of induced polarisation
of a dielectric and establish the Clausius-Mossotti relation.

Y o STYE STUpsTl S afRkeren <HfSTT | STyEE wewa e & faw IR yaw & fagm
%l fafeu 6 FeleaaE-aEe Ty T i |

9. Discuss the conditions of resonance in a series alternating L-C-R circuit.
& Ao g o L-C-R 99" § oA & feogfa &t fag=m s |

10. Derive the relation for the magentic force between two current carrying parallel
conductors placed in a magnetic field. Thus, define the unit of current.

TEHE & H S TR YNETR] Sl % T gk e 1 9 Ta RIS 36
YRR YR % A Sl GRS i |

11. What is Mass Spectrograph ? Explain the basic components of mass spectrograph.

ST TR R ¥ 7 R S SeRTE & He WSl 1 auid it |
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