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B.Sc. B.Ed. (IInd Year) Examination, 2023
PHYSICS
Paper - I (CC-1)
(Electricity and Megnetism)

Time : 3 Hours | [ Maximum Marks : 40
Section—-A (Marks : 1 x 10 = 10)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries
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M —
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M -

1 mark.

(|ue-3)) (& : 1 x 10 = 10)
Tt ] T9H & SW T (S-G9 50 IT) | TAF W9 1 3FF HT 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)
Tl ofer geAl @ ST SIST | Yo U9 | faehed o1 =R wifee (STR-EE 200
IZ) | T&E YIA 3 3FF 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 9v % SW SIS (SW-E 500 I5) | T&E WIA 5 37
Ealkd
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Section-A
(TUs-3)
1. (@@ Define Electric dipole moment.
forgd fgyar el =i qRenfoa wifse

(i) The value of potential function in an electric field is denoted by
V = x 2 + 2xy — 42% volt. Find the intensity of electric field at point
(1, 1, 1) in this region.
et foga &= & fawa wor &1 7 V = &2 + 2xy — 422 9 Tefua ©1 59 8
T fag (1, 1, 1) W fom@ &5 &1 dorar 9@ &g |

(ii1)  Establish a relation between electrical susceptibility and relative permittivity.
foega wgfa qen emifes fagaeicrar @ wwry Tenfy i)

(iv) Explain dielectric polarization.
TRIAEA YA 1 GHSET |

(v)  What is time constant for RC circuit ?
RC ufqg 1 993 Fodis @1 & T ?

(vi)  An LCR oscillator circuit has L. = 200 mH and C = 0.0012 pF. What is

the maximum value of resistance so that the circuit can oscillate ?

T% LCR S 9fge § L = 200 mH den C = 0.0012 pF ¥ gfade =
ARy WM T BT e U9 Sl e G 2

(vii) Define Bohr Magneton and find its value.

IR T w aRwfom #R gEe I AE Hife |
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(viii) Write the limitations of linear accelerator.
as afm =1 9 fafen |

(ix)  Write the differential and integral forms of Ampere’s law.

TR & 99 &1 sTawe dur 9ueha w9 fafem |

x) If intensity of magnetic field at a point is

_B>:(x+3y)?+(y—22);'+(x+bz)/Ae, then find the value of 4.
af forelt forg T A &9 F A B = (x+3y) i+ (y—22) j+(x +b2)k ¥
W b HA A RIS

Section-B

(Tue-9)

2. Derive an expression for the classical radius of the electron and find its value.

sorre &1 Ferama o & fou oot 9 #ifS 9en S8 JF A1 it |

Or

(3=

Three charges ¢, 2¢ and — 4q are located at the three corners of an equilateral
triangle. The side of the triangle is 0.1 m. If the value of ¢ is 1 uC, find the
electrical potential energy of the system.
TH A& g, 2¢ I — 4g TH U YT & o w1 W feorg €1 s &6t oem 0.1 =
TG gF 9A 1 uC T @ T =1 e feafast ot wm@ Hifew )
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3. Find the capacitance of a parallel plate capacitor when the dielectric medium is
partially filled between the plates.

T IR W YIRS *1 4Ral T Hie S@fh @il & Hed ST ®9 9 W
e W e

Or
(3teram)

The area of each plate of a parallel plate capacitor is 0.01 m?. The distance
between the plates is 0.5 mm. The capacitance of the capacitor becomes 3.54
x10710 F when a dielectric material is filled between them. Calculate the

dielectric constant of the material.
TH TR T GRS &1 Io% @I 1 &a%a 0.01 37 | T Wi & 7 gl 0.5
. ¥1 3 o Tk weRE v W 3 W guiis w uifar 3.54 x 10710 e @
St ¥ Ut & RIS T TOET I |
4.  Derive an expression for the current gain by a DC source in a series L-R circuit.
Show it graphically.
gt L-R ufuy & & i o/ #ia g7 gfg & fou oo g wifse ) 58 ue gr
NI
Or
(Irgam)

The inductance of a solenoid is 50 Henry and the resistance is 30 Q. If it is
connected to a battery of 100 volt e.m.f., then in how much time the value of

the current will become half of the value of the current in the balanced state ?

Th aiAIfersht 1 Teped 50 0 qen wfader 30 Q B1 afg 38 100 diee fa. . et i
T T Ser 9T 1 fRa T H O 1 B Gwfond STewe H ORI % W T STEm @
ST ?
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5.  Establish the formula for the force acting on a current carrying conductor in a

uniform magnetic field and show the direction of the force in the diagram.

THTAM TEHRE & H YRER! 9ies aR R H a9 S A $Ifad it a9
@ = feen fo=1 g Swisw)

Or
(3teram)

If the maximum value of radio frequency voltage is 10 kilo-volts, then how many
revolutions a proton will have to make inside the cyclotron to attain ¢/5

velocity ? Here ¢ is the speed of light.

7fg e smgfa dicear &1 stfuhay AF 10 foFel dice © @ TH WM &I ¢/5 a1 W
w0 & U AEaeeE & | R TeRt oH 9€T 2 I8 YehRT 1 AT ¢

6. Derive an expression for the magnetizing field (H) at any point on the axis of

a circular current carrying coil using Biot-Savart’s law.

TA-HER & oW o1 3TN Y Rl JUER aRER! |uea & A9 & fhd fog w
Tk &3 (H) 1 SISieh odsl Shifag |

Or
(3@
The radius of a coil is 7 cm and it has 300 turns. A current of 0.1 Ampere is

carried in the coil. Find the magnetic field at a point on the axis of the coil at

a distance of 9 cm from the center.

Tk poealt ®i e 7 At § IR STH 300 =R § | |musa § 0.1 YR o1 oy yarfed
FHI T T F/USA B AT W B ¥ 9 A & g W fwReA fag w grwa &9 9@

ST
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Section—-C
(@ues-—|)

7.  What is an Electric Dipole ? Find the expression for an electric potential due to

an electric dipole at a point (7, 0).
e faga fgga 0 7 foreht 95 (r, 0) R & faga fgya & wrw fowga fava @1 =5
@ I

8.  Find the boundary conditions of the electric field E and the displacement vector

% . .
D at the interface between two homogeneous dielectrics.

3 T AT @ S Yo 7 R e &9 E e faeemd |ikw D & wiem

yfqerer I Hifsa
9. Explain resonance in a series LCR circuit. Prove that the band-width of a series

LCR circuit is equal to R/L, where resistance R and inductance L are in the

circuit.

T 9ot LCR afue § 715 1 ¥Hemst | fag wifs & S LCR uftuy 7 Se-fawr
R/L & SRR =1 &, Sl uftae | gfade R aen Wehed L ¥

10. Explain the principle, construction and working of a cyclotron with diagram.
Derive the formula for the maximum energy of the particle obtained from the

cyclotron.

Hreaied 1 fagr, s a9 HE9unel %1 fas died SHesy | SeFele 9§ U &0l
Ft sfpam Tfast oo & oy s e Fife |

BR-183 ( 6 ) BEED-255



11. Prove that the macroscopic magnetic field ﬁin at a point inside a uniformly
magnetized material is equal to the magnetic field _B)'in produced at the same
point due to the equivalent surface current.

g FINY fF 999 €9 9 gafed @Y & 1< ot fog W g w/a 3= 8o
Bin, I¢9 U5 YW & SRV 39 fog W e &% By, @ SR A ¥
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