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Please read each of the following instructions carefully before attempting questions.

IR ¢ I gd Fafoiad =T & $uar Saurigds ue |

1. This question paper contains ten questions in five Sections. Attempt one question from each
Section.
U T H U TSI A I UY § | TP WS I U Uy HT IR 2Ifom |

2. Each question carries equal marks. Marks are divided and indicated against each part of the
question. Write answer in legible handwriting.

T Ul & THM 3 § | U UY / HITT & ad 3 3P A feu U g |

3. Write answers in legible handwriting.

Jqured ferarae d IR fofeu |

4.  Each part of the question must be answered in sequence and in the same continuation.
UY b HIT BT IR ST b H f&ar S =1ie |

5.  Attempts of the questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank in
answer book must be clearly struck off.
Tl & IRI B TUHT HHMAR B ST | 3ifRiep $U I U T8 Ui & IR &1 i A= < St
g 3 PleT T8 T G | Wl BIS 7T Bl Hf gF 3R4al gy & YN Pl guid: HIe aIford |

6.  Use of log table is permitted.
N7 Cd & IUANT Bt AN ® |

7. Re-evaluation/ re-checking of answer book of the candidate is not allowed.
IAfiEaR Bt STRYFKIHT BT YIS / T: Sird BI SHS T § |
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(@)
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SECTION-I

A charge of 6.28 x 107¢ C is distributed uniformly over a circular ring
of radius 30.0 cm. The ring rotates about its axis with an angular velocity
of 90 rad per second. Find the ratio of the electric field to the  magnetic
field at a point on the axis at a distance of 30 cm from the centre.

6.28 X 107 C &T Ush 31T 30.0 AT FST & Teh JAIHR Told W
TA &4 § TadR fhar SITem g1 gerT 379+ g8 @ 90 T 9fd
Yhg & HIUMT AT § AT glshg § 30 T T g | 3187 W
U fog W faegd & 3R Jehry &1 T Iguid ATd ST

An inductance L and a resistance R are connected in a series of a battery
of e.m.f. 4€. Find the maximum rate (in terms of L, R and &€ ) at which
the energy is stored in the magnetic field.

Teh Y¥ehed L 3R Teh TIRIY R, SUATK 4€. T ST &1 4@l # 9
EU 81 98 HfOhad &I (T, 3R 3R § & "l #) Ad HE,
S8 9 3ol gahg & 7 FAgid g g

Write differential and integral forms of Maxwell’s equations in free
space.

HeFcl AT H AFqdol & HHIUI o [qeieen 3 31fee1 &0 fordd|

The electric potential existing in space is V(x,y, x) = 4A(xy + yz + zx).
I.  Find the expression of the electric field.
ii.  Calculate the magnitude of the electric field at (1m,1m,1m) if A=25
S.1. units.

mﬁﬁﬁmﬁﬁ?\gﬁWV(x,y,x) = 4A(xy + yz + zx).  ©l
. faega &7 @1 g AT HiiS|
i. afg A=25 S.I. gh1g § & (1m,1m,1m) W eI & &
gRATT &7 0T FIfST |
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(@)

(b)

SECTION-II

cosf sin@
—sin8 cos8t

Q- €050 SINO] g sresdeer wTed HifST

—sin® cosB)

Find the eigenvectors of Q=

Find the expectation value of x? for a particle in a one-dimensional
infinite square well potential of width 2a which is symmetrical about
x =0.

UiSiS 2a & Teh Teh-3HTATHY 3eid 9T 7 /7 H Ueh Ul oh fIT  x2
T ITUTET ATA AT HITTT ST x=0 & TR F TAAT & |

Explain the wave-particle nature of electromagnetic radiation. In a two-
slit interference experiment, the 10"-order maxima is observed at a point
on the screen for light of wavelength A = 6000 A. What order shall  be
observed at that point on the screen, if the light of wavelength A =

4000 A replaces the source?

faegd Jrdhrar fafavor fr dEr-Ho7 yHfa f sarear ST
ela-Yanfsg cafdeior 9T &, e &&F A=6000 A & Ydhrer &
foT & W us foig W 109 %a &1 Af&waa dar @t S
¥ I TRAGET A=4000 A &7 Y1l Eid & giaeaiia &Y &ar
&, @ BRe W 38 Ng W Fa1 FA @ reem?

Explain briefly the Stark Effect and Zeeman Effect. What are three
differences between the Stark effect and the Zeeman effect?

TeTh TG UG SiiHT THTT & HET & JHSSY| Teh g9g 3R
ST 9T & &g diel a1 87
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(b)

(@)

SECTION-II

What are the quarks and antiquarks? Write down the Mass, Charge, Spin,
Strangeness, and Baryon Number properties of quarks and antiquarks in a
tabular form.

Fareh 3R Ulieareh T §7 FaTh 3R Uéiedare & geddAT, A,
feust, fafear 3 ST wear Uit I arvfiecy &9 # faf@u|

Define an elementary particle. Write down five similarities and five
differences between a photon and a neutrino.

TTIAUTAE 0T I IRATVT Y| Teh BISlT 3R Teh sgfeall & & g
AT 3R gra 3R @

Determine and calculate the Q-value of the allowed beta decay mode or
modes for 233Np. The masses of parent and daughter nuclei are M(93,
233) = 233.040805u, M(94, 233) = 233.042963u, M(92, 233) =
233.039000 u.

3T SieT &7 AIS AT 2HENp & TIT AIS & Fg-AlT &l e

ST 3R 0T ffGT T IR Tdfd & AMHGT HT geId T
M(93, 233) = 233.040805 u, M(94, 233) = 233.042963 u, M(92, 233) =
233.039000 u, &1

What are magic numbers and why are they so called? List five properties
of nuclei for which the shell model fails.

Siigs HEATU 47 § 3N 3o¢ TUTH AT &1 gl SiTcll &7 =AT1dh o 3o
9l (0T hT R ST fiteh foIT Qer AlSel fathel el ¢

SECTION-1V

The electrical conductivity of intrinsic germanium is 4 S m* at room
temperature and the electron and hole mobilities in it are 0.8 m? V1 st
and 0.4 m? V! st respectively. Calculate the number of electrons and
holes per m? participating in the conduction process. (Electronic charge e
=1.6x10° C)
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HER o ATIHTT TR ATl Reh STHAIH I faegd arereher 4 S m g 3R
SHH Solaceiel 3R &g afaeierdr e 0.8 m? V2istand 0.4 m2V1ist
g1 TTeleT UThaT H HWET ol drel 9fad m3 Solarelar 3R i &r
AT $T 0T FIfAT| (Selaciiereh drel e = 1.6x107° C)

(b)  Why is biasing necessary in BJT amplifiers?
For the common-base BJT amplifier, shown below, calculate Rg so as
to get emitter current Iz = 1.2 mA. Assuming 3 = 50, calculate the base
current Ig and collector current Ic also. (Note: BJT is a silicon
transistor).

E
. 1I‘?ﬁ;‘$¢‘°hm
—_dV 1
— 6V
.
BJT TFCOHRIRT H ST At 31192k g2

S fTSWTT 91T FTHI-3MTHR Siael TFTellhray & oI, Re T 07T
Y TR Scoteh TR le = 1.2 MA TS &1 T B = 50 AT §T, 4
R | 3R Felael Fe Ic 1 Y 0T HY| (Are: BIT T AfoiahieT
@ﬁw%ﬁ

E
1.2 kohm
_'p‘],l li"ln"l'llll.l"l-

-- 7

— 6V

8. (a) Drawing a schematic diagram, explain the operation of a n-channel
depletion-type MOSFET. Sketch the drain current versus drain voltage
characteristics of the device and explain the meaning of threshold
voltage.

Teh TloAEeY HRY T, To-delel  Braea7-9hR  HAEHE
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(b)
9 (a)
(b)
10. (a)
(b)

(MOSFET) & HdTelel dhl SITEAT Hifav| f3a8d I 30 URT el
SoT dlecol AV &7 W@IAT FA0 3R AMes dlecsT AT
AT

Draw an exclusive-NOR circuit and its symbol. Explain its operation and
write its truth table.

Teh UeFae([ad-NOR Hihe 3R 38T Telleh TITT | SHehT HIRITOTeN
HHASISU dUT §HhT eI dT dlfelehl [IiQT|

SECTION-V

What do you understand by Brillouin zones? Describe the first Brillouin
zones of a bcc lattice.

TSt ST & 31T AT THSTA 6?2 SIGET STl o TUH TS Sliel
T qUTT HY |

The Einstein frequency for a metal is 4.8x10'? Hz. Calculate its Einstein
temperature. (Planck’ constant h = 6.6x103* J.s and Boltzmann constant
kg = 1.38x10% J.K1).

frell o & U WEEIT g 4.8x102 g gl S
MEEET d9ATT Hr 0T Y| (Celed [ERTH h = 6.6x103
J.s3IR dlecardel TERRTF ks = 1.38x102 J. K1) |

Derive an expression for the heat capacity of solids based on Einstein’s
model.

HBEA & Hisel & YR I ST Jerdt &l diT &7dT & 6w e
sifdeafea grea AT

What are the main merits and demerits of Einstein’s model?

SN & AlSel & HE 0T 3T A AT 82

*kkkkk
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