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VI Semester B Sc. Degree Exammatlon, September 2021
' PHYSICS '

: Electromcs, Magnetlc Materlals, Dlelectrlcs and Quantum Mechamcs - II

(CBCS Scheme Freshers+Repeaters 2018-19 and Onwards)
: Paper VIII :

Time : 3 Hours D . Maximum Marks : 70
f /Instructtons to Candtdates - T : , ' :

1. Answer any FIVE questlons from eaeh part.
- 2. Use of non - programmable selentlﬁc calculator is allowed.

PART A

1 ' Answer any FIVE questlons Each questlon carries 8 marks o B B (5 ><8=40)
1L a Write any three charagﬁ%ﬂcs of an ideal Op-Amp. .
© b. Derivean expression fo tvoltage ofa d1fferent1a1 amphﬁer using an Op Amp
: ‘ </ | R o (3+5)’
2. a What is Barkhausen erlterlon for sust pscillations? o
'b.  Explain the working of Phase - Shlft oscil é‘f w1th a neat circuit dlagram erte
~ expression for it’s frequency of oscillation. : - (2+6)
3. a  Writethesymboland truth table of NAND gate. '
] b. What is half adder‘7 Draw the logic diagram ofhalfadder and ‘write 1t S truth table. 2+6)
4. Derlve an expression for paramagnetlc suscept1b1hty on the bas1s of Quantum Theory (8) _ '
a Explam the Weiss domam theory of Ferromagnetlsm ' -
- b. . Whatis hysteres1s‘? Define retentivity and coercmty Lo (5+3v)
6. a | Write any three compansons between ionic polarisation and onentatwnal polansatlon .
~b.  Derive Clausius - Mossott1 equatlon fora3 - d1mens1onal cub_le lattice. '. (3+5)
a.  -Write the expressions for momentum and energy operators |

b.

Set up the time 1ndependent one dimensional Schrodinger wave equatlon - (2+6)

- 8. Setup Schrodinger waveequatl,on for a one dimensional linear harmonic oscillator and
derive the expressions for Eigen values and represent them graphically. . -~ (8)
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‘Calculate the probablhty of ﬁndlng a p Ze }n one dimensional box of length L between
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‘ ' PAR’I‘ B A
‘Answer any FIVE problems Each questlon cames 4 Marks | s (5 X4—20) "
o, -'Inan()p -Amp, R =1kQ, R, = lMQ and mputvoitagc:sZmV Caiculate voltagcgam and k

-output voitage in case. of (a) inverting and (b) non - mvertmg amplifier.

Foralow pass filter, Calculate Rrsc thatthe gain is 100 for the allowed ﬁequency Also ﬁnd

.thevalueothogctcut oﬁ‘ﬁcqucncy of 2 kHz. GivenC= ()02 pF R =1kQ.

" Convert the demmal 64.2 to octal and then to binary.

‘A paramagnetic material has magnetic field intensity of 10*‘Am™ .Ifthe suscepnbﬂlty ofthe
- material at room temperature is 3 7x 10 i calculate the magnetlsatmn and flux densny of
| the material.

Ifa sample of sulphur contams 3.76x10% atoms per m’, ﬁnd the electromc polanzablhtyA

of sulphur. Given, dielectric constant of sulphur = 3.5and &= 8 85x10'”Fm“

Detenmnc the normahzatlon constant of the wave funcuon y= A sinx

box of side 2 nm. ‘Givenh=6. 625x10Js,

'Find the momentum and ene Ef an electron in its ground state and first exclted state ‘

0.3L and 0.5L.
S _, PART-C Qq@ .
. Answer any FIVE questions. Each questlon carries 2 marks , (5x2=10)

Why is it desirable to have a high CMRR in an operatlonal amplifier? ' |

I8 the Boolean ldentify AC+ABC=AC true? Justify: | |
Does the susceptlblhty ofa paramagnetlc material depcnd on temperature? Explam

- Why is soft iron preferred over steel for fabncatlon of transformer core?

- Can all crystals exhibit piezoelectric effect? Explain. ‘

Does a free partlcle havc quant;sed energy states? Explaln

Isy= ax® an acceptable wave function? Explam v . -

' Whatis the probablhty of ﬁndmg the partlclc at any stateat x =0 and x=Lin anone

dimensional box of mﬁmte helght




