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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9½) marks each. Learners
are required to answer any two (2) questions only.

(2×9½=19)
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(9½)

1. How the reality of photon has been explained by compton
effect ? Derive the formula for compton shift in wavelength.

2. Solve the Schrodinger wave equation to obtain the expression
for wave function for a quantum particle in one dimensional
box between x = 0 to x = L. Also draw wave functions.

x = 0 x = L

3. State and explain Heisenberg's uncertainty pricniple. Using
this principle, show that the electron can not reside in nucleus.

4. Solve the Schrodinger wave equation for one dimensional
harmonic oscillator. Explain zero point energy.
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SECTION–B/

(Short Answer Type Questions)/

Note : Section 'B' contains eight (08) short answer type

questions of four (04) marks each. Learners are required

to answer any four (04) questions only. (4×4=16)

1. Calculate the energy difference between the ground state and

third excited state for an electron in one dimensional box of

length 1Å. Give me = 9.1 × 10–31kg, h = 6.67 × 10–34j-s.

1Å

me = 9.1 × 10–31kg, h = 6.67 × 10–34j-s

2. Define operators. Give few example of operators in quantum

mechanics.
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3. During the study of photoelectric effect, a metal plate is

replaced by another metal plate of different material. When

illuminated with same frequency no electrons are liberated.

Explain why this happens.

4. Discuss the properties of a ‘well behaved’ wave function.

5. If the velocity of particle is reduced to one third find the

percentage increase in its de Broglie wavelength.

6. Develop time independent Schrodinger equation using de

Broglie hypothesis.
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7. Write and explain the Schrodinger's equation of hydrogen
atom in polar coordinates.

8. Compare the uncertainities in the velocities of an electron
and proton confined in 1 D box. Given me = 9.1 × 10–31kg,
mp = 1.67 × 10–27kg. h = 6.6 × 10–34j-s.

1Å 1D

me = 9.1 × 10–31kg, mp

= 1.67 × 10–27kg. h = 6.6 × 10–34j-s.

SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions
of half (½) mark each. All the questions of this section
are compulsory. (10×½=05)

(½)

1. Compton effect is usually observed for

(a) Visible light (b) Gamma rays

(c) Beta rays (d) +ve rays
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+ve

2. Indicate which of the following wave function is acceptable :

(a) �(x) = –x

(b) �(x) = sec x

(c) xx e
2

( ) �

(d) �(x) = x

�(x) = –x

�(x) = sec x

xx e
2

( ) �

�(x) = x
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3. The wavefunction � of a particle is :

(a) Real (b) Complex

(c) Imaginary (d) None

4. Which of the following uncertainty relation are not correct

(a) p x
2

� � � �

(b) tE
2

� � � �

(c) J
2

� � � �

(d) None of these
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p x
2

� � � �

tE
2

� � � �

J
2

� � � �

None of these

5. For a particle in a 1D box of length l, the average momentum
<p> is

(a) h/e (b) h/2l

(c) 0 (d) 1

l 1D

h/e h/2l

0 1
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6. The unit of Planck's constant (h) is

(a) Joule/Second

(b) Joule-Second

(c) Joule
Kelvin

(d) Joule-Kelvin

7. Which of the following phenomenon can not be expressed
by wave nature of light ?

(a) Interference

(b) Diffraction

(c) Polarisation

(d) Photo electric effect
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8. The wave function of hydrogen atom does not depends on

(a) n

(b) l

(c) me

(d) s

n

l

me

s
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9. The ground state energy of an harmonic oscillartor is :

(a) 0

(b)
1
2
�w

(c)
3
2
�w

(d)
5
2
�w

0

1
2
�w

3
2
�w

5
2
�w
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10. The expression for de Broglie wavelength of thermal neutrons
at T°K is

(a)
0.287

Å
T

(b)
30.8

Å
T

(c)
0.101

Å
T

(d)
0.202

Å
T

T°K

0.287
Å

T

30.8
Å

T

0.101
Å

T

0.202
Å

T
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