B. Sc. Sem VI (General) Examination 2021 (CBCS)
Subject: Physics
Paper: DSE-1B (Quantum Mechanics)

Time: 2 hrs. Full Marks: 40

Answer any eight questions 8x5=40

1. (a) Why is it necessary to normalize a wave function?
(b) Give three characteristics of a wave function.

1. (3) (FIET 8TS BRI (F TANTRS FAT T (F?
(b) (FIET S B a7 foait @85 (|

2. (a) Write down the operator forms of energy and momentum. Write down the Schrodinger
equation of a free particle.
(b) Evaluate [x,p,]

2. (a) *IM& 8 SAEEIF MNEGT 77 G (71 (FIE1 [ FATF Schrodinger TP (AT 1
(b) [x,p] 9 A ool Feam|

3. Diagrammatically show Normal Zeeman Effect explaining the diagram.
3. ST ST oo foraa NI (918 a3k explain FET|

4. Define or State: a) Pauli's exclusion principle ii) Atomic Number iii) Atomic Weight iv)
Total Angular Momentum.

4. 331 W18 A1 fAge F@T i) T3fed Srsfade A i) TENfFTE A7 i) MANAIF 87
iv) STl (I ST,

(NP Y o ikex
5 ¢9(x) = (m) e 202 gti0 2
(a) Showthat<x >=0 and <x?>=9"/,

(b) Can you argue <x> = 0 without explicit integration?

1/2 2 )
5.9() =(z) e faeihor

2
@EN8<x>=0 9% <x?*>=9"/,

(b) ST e o FE Yfe M fF e T <x> = 07
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L~ .9 9 —_ . a o
6. Given L, = ih (sm<p i cotOcosp a_) and L, = —ih (cos<p = cotfsing 6(p)
Verityif [L,L,] = ihL, . Given L, = ~ih

— . N ] — . ]
6. M38IT W& L, =ih (sm<p£ + cotOcos¢ ﬁ) AR L, =—ih (cos<p£ —
.0
cotOsing @)
[I..L,] = ihl, ==FaI @A=L, = —ih%.

7. (a) Write down the Schrodinger equation for Simple Harmonic Oscillator potential.
(b) If the potential be zero obtain the complete solution.

7. (a) I (M@ F S 2 (FTET Schrodinger TS T (AT
(b) A& a5 T Jof ST foef7 F@T|

8. (a) When is a function even/odd? State with example.
(b) Define an eigen-function. Give example.

8. (a) (I AP T JW/SN 2T? SurRFel fue@
(b) MR HRI FIE JET? SURAT TS |

9. Determine the Probability Density and Probability Current Density for y(x) =
—o2x2) .
Ae 2eikx 243

_ 2.2 . o
9.9(x) = Ae ° * 2eik* AT Tl SRR vy 92 STEITA] ©f &S TATT A {ofef T FT|

10. A particle free to move in 1D is acted upon by a potential

V(x)=0,x<0
= Vo,o <xZ<a
=0,x>a
How does the Schrodinger equation look in the above three regions? On the basis of
the three regions how will be the value of 1 at the interfaces? Give logic.

10. IFA@T SINHH (I FAH 377 #Y& [T©7
V(x)=0,x<0
= Vo,o <x<a
=0,x>a
feaG SR Schrodinger STIFI (MA@ (F 2(@? fIrew wasfime a7 M9 a3 fod |
fAEIE (@5 @2 I wid |
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B. Sc. Semester — VI (General) Examination, 2021 (CBCS)
Subject: Physics

Course: DSE-1B (Digital and Analog Circuits and Instrumentation)

Time: 2 hrs Full Marks: 40
Answer any eight questions. 5x8=40
(T (I |66 AT e 8|

1. (a) What do you mean by ‘base’ in a number system? Convert (1011.01), to its

equivalent decimal number.

(PN T4 A& ST OV IAC@ F @RAMT?  (1011.01), SWOF @ W= NF
S ASO FA
(b) Implement NOT, AND, OR logic gates using NOR only.

WYATA NOR ANG (516 IR FCI NOT, AND & OR AGE (515 1IN F|

. (@) Showthat A+ A B =A+ B.

MU8 (T, A+A B=A+B.
(b) What are the different operating regions in a transistor output characteristics curve?
Implement a NOT logic gate using a BJT.

G5fB ST BRS04 A9 output (AT ((14f5rad Rfon It we ofF F
3?2 BNGred I9TE BE B0 NOT ARG (916 NI~ 4|

. (a) What are the majority carriers in a p-type semiconductor? Explain whether the p-type
semiconductor is charged or not? What is ‘barrier potential’?

p- (AR WHARIR® MeeF Iz [F? p- (@ AR e
OigeliR® & =1 I F4| Re3-afoqgma /62

(b) Write down the truth table and circuit symbol of XOR logic gate.
XOR (576 9 5% (BT (714 & 761 foz Wi

. Convert the decimal number 11.75 to its equivalent binary. Discuss voltage divider bias
for a CE transistor amplifier.

11.75 T FUIOLP Qels (B ST LT TSRO F | SRV [N HARKF GRG0
RLF I3 G (OI00 [[RONGP IR THH A 34|
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5. (a) Subtract (1100), from (1000), using 2’s complement method.
2-99 9P A@for® (1000), (A (1100), [T F41
(b) What is CMRR? Explain how OP-AMP can be used as a non-inverting amplifier?
CMRR 5?7 IHD op-AMP -(F FEIR TNFR R[S MT II[ I I

AT RS

6. Draw the input and output waveform for a half-wave rectifier. Explain with proper circuit
diagram the operation of a capacitor filter.
6 WO JFYAFIEF 9 inout & output ST SAFA WF| ST o~
R AHI0 GHF BB PROAVA S FA|

7. (a) What do you mean by current gain of a BJT operating in CE mode? Derive a relation
of it with the current gain in CB mode.

SR [N RNt Fige JH6 FAerod 99 oR[RIR [RAYN 995 00 F
RIAT? I AT MR- RN 2_1= [IET @9F G 5T {17 F4|

(b) Derive the expression of the output voltage of an inverting OP-AMP.

fForie Rt RS M 779 IH0 oP-AMP G output RGI 47 AIer
IEREEE]

8. (a) Draw the block diagram of a CRO. How the frequency of a sinusoidal signal can be
measured with the help of a CRO?
g6 CRO 47 3 f5&F WRF F91 CRO — 47 A=W FONI JF0 RN
FIPTOF FAE A FA A 2
(b) Compare the characteristics of a practical OP-AMP with an ideal OP-AMP.
G0 = op-AMP & 6 BT OP-AMP I (I TeTwT F7 |

9. What is half-adder and full-adder? Write down the truth tables of half-adder and full-
adder. Explain how a full-adder can be implemented with the use of half-adder?

Y-S & - (TGP I I ([FRT? TGP & - (MG A7 5 (BReAf
(14| fFONT TY-(AGF IR I AF6 - (TG NN FAT T A FH |

10. (a) Simplify the following logic expression and then implement the circuit with basic
logic gates.
Y = ABC + ABC + ABC + BC + ABC
TN G A 5161 F91 I Y AGS (576 I SR &L TORMG 519N 4|
Y = ABC + ABC + ABC + BC + ABC
(b) What is the Barkhausen’s criterion for oscillation?

(AN G5 ARG *1S {357
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