B.SC.6th Semester (General) Examination-2020 (CBCS)
Subject : Physics
Paper : DSE-1B
Quantum Mechanics

Time: 2 Hours Full Marks: 40

Candidates are required to give their answers in their own words
as far as pracicable.
Answer any eight questions: 8x5=40
T I Wi A Ted wel

1. Write down the Schrodinger equation for a free particle. Show that the following wave
function satisfies the Schrodinger equation
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2. Evaluate the following commutators: (i) [x, pyl, (ii) [x, pyl, (iii) [px. pyl-
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3. From basic definition obtain the three components of angular momentum in Cartesian Coordinates.
Evaluate [Ly. Ly].
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4. Define zero point energy for a harmonic oscillator. For a harmonic oscillator if angular frequency is

5x1014/sec, find its zero point energy.
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5. Define (i) Bohr magneton, (i) Zeeman effect.
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6. Write short notes on (i) Box Normalization, (ii) Pauli's exclusion principle.

TRy Bl e - (1) AR WeRwE Al (i) Iw sffrewa

7. Write down three characteristics of a wavefunction. What is the significance of ‘w(x,!)“
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8. Define eigen value and eigen function with example. What is the significance of the eigen values of a



physical operator?
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9. Define probability current density. Write down the continuity equation in one dimension and three
dimension - explaining each term.
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10. A potential is defined by - V(x)=0, for 0 =x =a and
V(x)= infinity, elsewhere.

Write down the Schrodinger equation in the region 0 =x =a and solve it.
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B.Sc. Semester — VI (General) Examination, 2020 (CBCS)
Subject: Physics
Course: DSE-1B
Digital and Analog Circuits and Instrumentation

Time: 2 Hours Full Marks: 40

Candidates are required to give their answers in their own words as far as practicable.
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Answer any eight questions. 8x5 =40
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1.(a) Write De Morgan’s theorems in Boolean Algebra.
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(b) Convert the decimal number 22 into its equivalent binary.
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2. Draw the output characteristics of an n-p-n transistor operating in CE mode and explain
different regions of operations.
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3. Explain the operation of a centre-tapped full-wave rectifier drawing the circuit diagram and
input and output waveforms.
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4. Write down the characteristics of an ideal OP-AMP. Explain how the OP-AMP can be used as
an inverting amplifier.
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5. Write down the principle of a solar cell. Mention its two uses.
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6.(a) What do you mean by ‘p-type’ and ‘n-type’ semiconductors?
‘p-type’ 8 ‘n-type’ RIS e & @R

(b) Why biasing is necessary in a transistor amplifier?
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7. (a) Discuss how AND, NOT and OR logic gates can be implemented using NAND only.
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(b) Mention two uses of CRO.
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8. (a) Convert (11101.11) 2 into its equivalent decimal number.
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(b) A transistor has current gain of 0.99 in common-base configuration. Calculate the current
gain in common-emitter configuration.
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9. Implement a positive logic 2-input AND logic gate using diodes and explain its operation.
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10. (a) Sumphify the following logic expression using Karnaugh Map.
Y = ABC + ABC + ABC + ABC + ABC
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(b) In the following circuit R1= 1kQ, R2= 5kQ and vi= V. Calculate the gain of the amplifier
and the output voltage (Vo).
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