SP-VI/PHSG/DSE-1 B/23

B.Sc. 6th Semester (General) Examination, 2023 (CBCS)
Subject : Physics
Course : DSE-1B

(Quantum Mechanics)

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any five questions: 2x5=10
a7 @l el avs TEd e 2
(a) (i) Write down the Schrodinger equation as an eigenvalue equation.

wfomE AR 430 wiremeE e A EEl

(ii) Substitute for operator forms in the above equation to obtain the Time Dependent

Schrodinger equation. 1+1
%ﬂq@mﬁwww-ﬁ@aﬁmﬁquas@n
(b) Draw the energy levels of a Simple Harmonic Oscillator.
@ T (R e e foa o I
(c) What is the significance of Stern-Gerlach experiment?
Sorlsefie % ol e
(d) Distinguish between Normal and Anomolous Zeemarn effect.
mmqemﬁmﬁ%mﬁ@mmm%h
(e) What do you mean by Symmetric and Anti-symmetric Wave Functions?
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State Larmor’'s Theorem.
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(2) Write down allowed values of quantum numbers I, m, s for given value of n. Yoxd

(h)
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Define expectation value of an operator.
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2. Answer any mwo gquestions: ' 5x2=10
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(b)
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(d)

Write down the Time Dependent Schrodinger equation and its complex conjugate form.
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Consider a one-dimensional system with potential energy V(x)=Vy.x>0and V(x)=0
clsewhere. Write down and solve the Schrodinger equations for cases Energy E>0 and

E < 0. (Assume V,;>0)

oz Ffene V(x)=V,.x>0 @R V(x)=0 TE | 7 (Fd E>0 @R E< 0
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Evaluate the commutators (in standard notation): (i) [L%, L7 (i) [L,, L,}. 342
s e s (epfere od =@ ) ¢ () [L° L7 (i) [L, L]
Write a short note on Space Quantization. |
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3. Answer any two questions: ' 10x2=20
@ I Fio 2meE T We s

(a) Consider a potential step with V = Vo> 0 for x> 0. If energy E >V, find the reflection and

transmission coefficients. Draw a proper diagram for the problem. 44442
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(b) (i) Write down the time independent Schrodinger equation in spherical polar coordinates

for a hydrogen like atom.

(NIRRT ZI1TE QRIS 00! G0 AR Ty 3 acer 2w witeac @ |

(i) Using separation of variable method obtain the radial part and polar equation.
2434243
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(c) Write short notes on (any five) 2x5=10
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(i) Wave packet
O ATHO

(i) Gyromagnetic Ratio
GREMEDE wWesiie

(iii) Bohr Magneton
SRR

(iv) Position-momentum Commutators
ZIT-SR% FYHE

(v) Eigenvalue equations

RS W FAe

(vi) Electron magnetic moment
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(d) Distinguish between (any two);
AL ORIe (7 P 7D) ¢
(1) Spin angular moment and Electron magnetic moment

I BT =NF € ARG 5T 9N

(i1) Magnetic moment and Magnetic energy
GET = 8 (hrEe «fE

(iii) L-S and J-J coupling

L-S 3% J-J Fieifeig
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B.Sc. 6th Semester (General) Examination, 2023 (CBCS)
Subject : Physics
Course : DSE-1B (OR)

Time: 2 Hours Full Marks: 40
The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any five questions: 2x5=10

@ R A5 e Tem wie ¢
(a) Determine the 1's complement and 2's complement of the number 1101.
1101 Ferifbx 1 ¢ 2-a7 TS fAefa =31 |
(b) What do you mean by ‘electron-hole pair generation’?
TEF-ART Yo T S F @RI
(¢) What 1s load line?
(FIC e TS B Q2
(d) Write the circuit symbol and truth table of a NOT logic gate.

NOT =& (5% €A1 6% € G G el |
(e) Mention the properties of an ideal OP-AMP.
46 = OP-AMP-43 RfEBef @l |
(f) What do you mean by ‘feedback’ and ‘feedback ratio’?
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(g) Draw the input and output waveforms for a half-wave rectifier.

@7l wfeas IR~ A0 ¢ oS TIHefE i |

(h) Convert the decimal 13-625 to its binary equivalent.

13-625 weifsts Henifors Awgen faw 1w Foele s |
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2. Answer any two questions: . 5x2=10
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(2)

(b)

(c)

(d)

Write the truth table and expression for the outputs of a half-adder. Implement the circuit

to get the outputs using logic gates. 3+2

G -AeT-43 G2 (B & wehebe R A @t | #fems (o157 AR @3 WEhebe
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Draw the circuit symbol of a n-p-n transistor. Now with the help of proper block diagram,
discuss different current components in an n-p-n transistor with emitter junction forward-

biased and collector junction reversed biased. 1+4

3% n-p-n FRETHT-93 641 Bz S| exe Soge Brag =@ 9@ np-n GRS
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What do you mean by ‘input offset voltage'? Determine the expression for gain of an

OP-AMP as an inverting amplifier. 1+4

90 S ed 7ee F @R e e e frede Rena 3 OP-AMP-93 R
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What is ‘electrostatic deflection sensitivity’? With the help of a block-diagram discuss the

basic operation of a CRO. Mention some applications of CRO. 143+1

‘FrrefYe pife FcamETe! ITe S @RI ¢ 7 B AL 3 CRO-93 e Siis
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3. Answer any two questions: 10x2=20
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(a)

Draw the hybrid parameter equivalent circuit of a CE amplifier. Discuss how the hybrid

parameters can be determined from the characteristic curves. Simplify the expression
ABC + ABC + ABC + ABC. 4+4+2

CE Siisfzeraie-a3 7ugey 2i2fEe «mfitnas 366 o 01| @@ aveel e @Ry
ETbE care e =t T, SIESa w1 | 2we afRsE eE @ ABC « ABC + ABC + ABC |




(b)
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(d)
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What is a ‘filter’ circuit? What is meant by ‘Zener breakdown'? With the help of V-I curve

and required circuit diagram discuss how Zener diode can be used as a voltage regulator.
2+2+6
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Discuss the forward bias and reverse bias condition of a p-n junction diode. Draw the
VI characteristic curve of a p-n junction diode. Simplify the following logic expressions

with K-map:
Y = ABC + ABC + ABC + ABC + ABC 4+2+4
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y =ABC +ABC + ABC + ABC + ABC
Compare half-adder and full-adder. With the help of required block-diagram discuss how

two binary numbers 1001 and 1010 can be added using half-adder and full-adder. Write
a short not on LED. 34+3+4
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