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2016
M.Sc. Part-II Examination
PHYSICS
PAPER—XI
Full_-Mark‘:s slp
Time : 3 Hours
- The figures in the right-hand‘nlz‘argin indicate full marks.

Candidates are required to give their answers in their -

- own words as far as practicable.

lllustrate the answers wherever necessary.

( Solid State Speéial )
~ Answer Q. Nb. 1 and any ﬁve from the rest.
1. Answer any five bits : e 5X3

(a) Draw the first three bands in a simple cubic lattice in

[110] on the basis of empty latﬁée approximation.

(b) Expléin why polarization direction changes in a *

perovskite structure as temperature is lowered.
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(c) Explain what is plasmon ?

(d) What is Frenkel defect & find an estimate of it at any -

temperature T ?
() Find the spectroscopic notation and effective m'xmb'er:of
Bhor-magneton of Mn?* having 3d> electron configuration. :
® 'Supércondueting tin has a critical temperéture 3.7K in
zero magnetic field and a critical field of 0.0306 T at OK. :
Find the critical field at 2K.

(8) Dlstmguxsh the luminescent and non lummescent sohd‘

on the bas1s of E - q diagram.

|

Device LST relation for an ionic sohd What is meant by soft -

Optical phonon ? 10+2

Describe the essential features of Kronig Permy model. What

is meant my Reduced zone scheme ? - 10+2

(a) What is a Bloch wéilll'? Calculate the Ithickn.ess of the

wall. ; : : 8
(b) Describe in detllls molecular f1eld theory of

antlferromagnetlsm and hence find an expressmn of
susceptibility at hlgh temperature region.

(¢) Find an expresswn of Neel temperature in such
5+5+2j

temperature region.

‘ (Continued)

6.
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(a) Derive an expression of electrical conductivity in an ionic

crystal assuming positive ion vacancy predominates.

(b) What is screw dislocation and find an ekpres’sion of elastic
energy per unit length of dislocation ? 6+6

(@0 What do you mean by Flux quantization in a

superconductmg ring ? Derlve an expression of Fluxoid
in this connectlon

(b) What do you mean by coherence length in a
superconductor ? Find an expresswn of coherence length.
6+6

_ (a) Describe in details the ch,aracterestics of a Ferroelectric

material.

(b) Device an expressmn of Lorentz field assuming a
j dlelectnc

(c) Describe the characterestics of transition in Ferroelectric

like Rochelle salt. 3+2+7
(@) Describe in details De Haas Van Alphen Effect .

(b)  Explain the mechanism thermoluminescence in solid and
find an expression of infinity of luminescence. 6+6

(Turn Over)
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( Applied Electronics Special )

. Group-A
[ Marks : 40 ]

. Answer Q. No. 1, 2, 3 and any two from the rest.

Answer any five questions.: ' , 5x2

(a)

- (b)

(d)

(e)

(f)

Explain the opératioh of a precision detector with

necessary circuit diagram.

‘An analog phase d'etector is nothing but an analog

multiplier’ . — Explain.

Explain the operation of a chopper modulator.

Explain how a Phase Locked Loop (PLL) can be usétl for

- demodulation of FM signal ?

What are the characteristic features of a reg\ilated power

supply ?

Find the length of the dipole of an Yagi-Uda antenna for

; recéption of charinei 8 (Band III).
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(g) What is the normal channel width alotted for

the maximum frequency dev1atlon kept normally for

-frequency quul_ated sound transmission ?

-

2. Answer any two questions : 2%3

=

A

S
¥

HaE

(a) Give the schematic block diagram of a monochrome TV

system.

(b) What do you mean by horizontal and vertical
* synchronisation ? Write the values of horizontal and
vertical synchronisation frequencies for CCIR-B

; transmission system.

(c) Draw the circuit dlagram ofa voltage controlledoscﬂlator

and write down the expresswn for its output frequency
8. Atteihpt any one question : s Ll il

 (a) Draw the cross-sectional diagtam of a TRIAC. Explain -

_its use as a light dimmer with necessary circuit diagram.

(b) Give a neat circuit diagram of differential instrumentation

amplifier using a transducer bridge.
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transmlssmn of both picture and sound in TV ? What is-



4.. (a) What is the advantage of a digital voltmeter over anai‘og' * ‘ . i
. one ? With sﬁpporting’ block diagram discuss the method : b (5) What is interlaced scanning and why it-is used in TV
of developing a staircase ramp type digital voltmeter. : i transmission system ? Distinguish between even and odd
s 144 .. ﬁ ~fields. What are the values of field frequency and frame
: . : ‘ " - ' frequency used in Indian TV transmission system 7
. (b) Draw the circuit diagram of a 2nd order Butterworth 2+2+1
active low pass filter (LPF) and derive the éxpression for
* its transfer function. Show that the pass-band gain of
the filter should be 1.586 only to act as a 2nd order s '
[ Marks : 35 ]

Butterworth low pass filter. : e - 1+43+1
: | ‘ | 1 ; Aﬂswér Q. No. 1, 2 and any two from the rest.
5. (a) Draw the circuit diagram of a logaxifhmic amplifier using '
matched pair of transistors and denve the expression 1. Answer any three bits : . 3x2
for its output voltage in terms of its mput voltage. Why ‘

this amphﬁer cannot be used for mput voltages of t.he (a) Draw the circuit of CMOS transmission gate and explain

- order of several mﬂhvolts ? CaE e 1+3+1

briefly. :

~(b) Draw the circuit diagram of a triangular wave gent;rator (b) Ifa sxgnal has 20 kHz maximum frequency then what

and -derive the cgpréssion for the fr_equency of the B - will happen in case of
generated triangular waveform. How can you change the _
“offset value of the output triangular wave ? 5 T E (i) 30 kHz surroundipg frequency
: s : : : ii) 60 kHz surrounding fre ﬁency.
6. (a) Write a short note on the construction details and k. () : ' i B

operation of a monochrome TV video camera. S ] B
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(b) Wnte the basic dxfferences of 8085 & 8086 pup in address

(c) If a memory cell is specified as (64K x 32) then : v bus, data bus and general purpose reglster

(i How many data bus are there ? :
; : (c) Give the unit cell structure of S RAM using MOSFET.

(ii) How many address bus are there ?

(iii) What is the capacity in byte ? - (d) Explain the operation of 2 ipnt TTL NAND gate.

| : (d) Draw the waveform of the'following circuit. o {e) What is aparture‘efféct-in digital communication ? So
| ! . ] 2

vthat samphng pulse width ¢’ should not be too small or

,,5—“_1[_'—1} 7 Jvcc ; : . ; tOO blg
| A1 ) R (e '
Ip. v I n i , : :
: ux =9 ' - 3. (a) Show that in ‘T1’ transmission line, where the frame
% I 5 l So | : consisting of 24 voice signals, the required speed is 1.54
3 bit down counter je—— : MBPS - '
Clk , : /

(b) A continuous time signal is giveh below :

(e) Mention advantages of digital commumcatxon over analog x(t)=8 s 2007t

commumcatlon ; ool T : i : LT
_ 70 ; : . ; | B Determine (i) the minimum sampling rate and (ii) if the
() Commenton the application of microprocessor in relation L sampling frequency fs = 400 Hz, What would happen ?
“to digital computer. ' il i i i pi
' _ (c) What do you mean by amplitude shift keying ?
‘2. Answer any three questions : . 3x3 - | How it is different from F.S.K.? 3+3+4

(a) Design a 3 : 8 decoder circuit using NAND gate.
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4. (a) Give the block diagram of A.L.U. What are the different
actions that can be excuted by A.L.U.?

(b) Explaih how 20 bit physical address is formed from
16 bit register in 8086 up.

(c) Write a program to add 20 data stored in memory location
3000 onwards in 8085 up. 33+ @

5. (a) Design 3 input CMOS NAND gate and explain briefly.
(b) Compare T T L and ECL by their characteristicéfeaturés.

(c) ‘Write a short note on any one of the foilowing memory
(i) CCD or (ii) DVD. : = 3+2+5
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