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Specific Instructions: (i) There are total cight questions in two Sections, printed in |
both Hindi and English.

(ii) Answer five questions, selecting atleast two from each Section. I

(iii) Marks are given against each question.
(iv) All questions carry equal marks. |
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Using Gauss's law, find the clectric field inside a charged cylinder whose charge
density p is proportional to the distance from its axis, i.e. p = k r. Here ‘r’ is the
distance from the axis and k is a constant.
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Using Laplace equation, calculate Eand D between two concentric spherical
shells of radius 0.10 m and 2.0 m respectively. Given that V=0V for r = 0.10 m and

V=100Vforr=2.0m.
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(c) AWM, Q, =50pc3 Q, =20 pcFMm: (-1, 1,-3) m3iK (3,1, 0) m T 2 .
¥ 15 S o  Swim e Q, W e < o i | N
Two point charges, Q; = 50 pC and Q, = 20 pC are located at (-1, 1,
(3,1, 0) m respectively. Using Coulomb's law, calculate the force on Q,.

2. (a) TRR-w frm wwwl A | B R 3w g o, Gﬁt{ﬂjﬁ’ﬂm 1% &8 .
FA R, % &3 A 2 T T R Forg W e &3 1 a1 T | - .
Discuss Biot-Savart law. Find the magnetic field at a point located a o
above the centre of a circular loop of radius R which carries a steady curre itl.

(b) AFwae g vt frefm g ) AR R 7=l it | 70 firgh 1 yaesE a|

T ) 2R e wr v ) 3 iR | fean @ 1 fird it rereret = 1073 5/m
€ = 2.5 3 I 8 E = 6 %106 Sin 9 x10% ¢ (v/m) 2 | RIRELS
Discuss the concept of displacement current proposed by Maxwell. Find condu6}l?n
currentdensity J.and displacement currentdensity J; of moist soil. Given that conductivity
ofsoil=10"%S/mand ¢, = 2.5 and electric field E= 6 x105Sin 9 x10¢ (V/m).
(©) aﬁz@mﬁaﬂwﬁ%ﬁmﬁaﬁm% !REEA ST ATEiR 10

How Carey Foster's bridge is better than Wheatstone bridge ? Discuss in terms of
‘end corrections'

15
Derive wave equation for electroma

gnetic waves in free Space using Maxwell's
equations. Also find an expression fo

r wave velocity,

(b) 3R 7F & & foegm s ) E:Emsln(mt-kz]j;%mﬂﬁfmm%,a\ D,B 3k
H &1 a1 = |

15
Il the electric fie

Id in free space is given as Em E,sin(wt - kz)y, find B.ﬁnnd l_i .
(© mawgwﬁaém%ﬁﬂﬁﬁmﬂéﬁmﬁﬁrmzﬁﬂaﬁﬁ | e = i et
T3 1 &% R vt i fefedia aift w1 g 2 |
With an appropriate figure,

the area of the hysteresis |
material.

10
discuss hysteresis in ferromagne

ticmaterials. Prove that
00p represents the hysteresis lo

ssin the ferromagnetic
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(c)
S. (a)
(b)
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m?haaaﬁ:mmiamaaiﬁiwmmamwﬂ-ﬁﬂfﬁi (p) A
YT Waget 2 M R |

Discuss Pauli's exclusion principle. Using this, calculate the spectral terms
from two equivalent p-clectrons (p?).

A foe 1 @ ?ﬁﬁﬁmaﬁaﬂq%mﬁhﬁéﬁl—m@émmaﬂaﬂ& )
What is Lamb shift ? Discuss the Lamb-Rutherford experiment in support of Lam
shift concept.

& agel T o S e 1 ) weny e |af el avaeen 3p, R, @ e
araeen fuff@ = lwmﬁmﬁmmmaxﬂmﬁmﬁl

The Zeeman pattern of a spectral line consists of nine equidistant compnn'cnts. I
the upper state is 3P,, determine the lowest state. Also draw a schematic diagram
showing all the transitions.

arising
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Show that the eigen functions of a particle in a one-dimensional box satisfy the

orthogonality condition, which means that J' YW edV=0,nzm.

iz frgia =1 35 R g, frg i 6 it 3 s i e A Ewa @ |
Using uncertainty principle, prove that the electron cannot exist in the nucleus.
FTOEA-93TE 4T s vm - o e g, i fem A s m AR g R 1Ak
amafira foreo &1 qineed 55.8 pm ®, ) Thed famo & qimee 6 mor |

In a Compton-cffect experiment, an x-ray beam is scattered by a target at 45°
from the beam direction. If the incident beam wavelength is 55.8 pm, calculate the
wavelength of the scattered beam.

el gl & 3y sfaa =1 gfonfim &1 29Na %1 3o Sfieq 150 h @ 138
=S & T % 60 i % e & fere, farm wm @il

Define half-life of a radioactive material. The half-life of #'Na is 15.0 h. llow long
does it take for 60 percent of a sample of this nuclide to decay ?
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7. (a)

(b)
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209 Joses about .1 percent of s mnass when (0 undergoes linslon. How much
enerpy I8 veleased i 2 kg ol S andergoes lston 2 How many ons il 'I'N'I“.lw
required o create equivalent destructive power o i fesatr boamby of 2 gy ol il N
Given @ one ton of TNT releases aboul 4 G energy when 1 is detonated,

e v & 7 apwadiefRfadl 4, nes fngia v il ald |

What Is Cooper palr ? Diseuss BCS theory ol superconductivity.

s T )= S B e S arile ) A sl R T amden afdie fazamo
it e g, o, o wfd 2 e, sifeian i gt A e 4d2 (1,) A 1l
Wl |

How Zener diode is different from a siimple p=n junction diode 7 Using eqpudvalent
cireult analysis, caleulate maximum and minlmom Zener dlode curvent (1,) lor the

given circult.

5kQ |,
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%uo- 120V 5oy E10KQ

wdles zifsrr % fom, 3fa wfde sparn faa@ o =i Afaw
(i) | SNAR FA4T29 |
(i) A ufie FAaA |

(iii) AW Helde TR |
Showing proper circult arrangement for a npn transistor, discuss :

(1) Common base connection.
(ii) Common emitter connection,
(iii) Common collector connection.
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() srifaere 1 Fd fafts 3 =men ifse | 1 pF ¥ T T JUTel F /1Y
a9 ST F el L1 3R L2 3% Wi @ 9aa i arfsh 2o s g 1 MHz
2 3l FrzdF 37w 0257 |

Explain the working of Hartley Oscillator. Select the values of inductors L1 andL2ofa

Hartley Oscillator with a common capacitor of 1 pF so that frequency of oscillations
is 1 MHz and feedback fraction is 0.25.

10

8. (a) form il fiu g o UfEeTHRR widhe & forg gge siewmen 3w 1 | 15
For an amplifier circuit shown in Fig,, determine the input impedance.

V. =430V

(b) wmmm@,ﬁﬁmmmmﬁl 15
(i) T9eE HET (35]10@mmamaﬂéwﬁwﬁaﬁaaﬁ |
(i) TS0 TSN (110011), IH FAFY ST HEAT 1 ged |
(iii) 37T HEAN (23.4) ) Ia% GUHE Guera wea § gfafia |
(iv) TSI HEAI (255),, %1 I GHRE ILH HEAl H 9 |
(v) 3T HEAN (427)y ) 395 qHhE W) e # ufafda |
Giving all required steps, do number system conversion as per instruction :
(i) Convert the decimal number (35),, to its equivalent binary number.
(ii) Convert the binary number (110011), to its equivalent decimal number.

(iii) Convert the octal number (23.4)4 to its equivalent decimal number.
(iv) Convert the decimal number (255),, to its equivalent octal number.

(v) Convert the octal number (427)j to its equivalent binary number.

(€) T wfthe 3 aea difer <d gu, 1 A S ol e o sfte s R |

10
Giving logic circuit and truth table, distinguish between Half adder and Full adder.
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