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PART A — (10 x 1= 10 marks)

Answer ALL questions.
Choose the correct answer :
1. Wein’s radiation law account for which region of
black body spectrum
(a) long wavelength region
(b) middle region
(¢) short wavelength region

(d) entire region

Momentum of photon of frequency ‘y’ is

@) zero (b) hy ‘
(c) hy @ =
c hy

The wave propagation constant ‘K’ is

h A

(a) 5 _ (b) =
2r
(© ha @ -

. The De-Broglie wavelength is

@ 2 (b)
h

(© hp (@

§|;~ SRS

Which of the following is not Heisenberg

. uncertainty principle?

(a) AxAp=h (b) AEAt>h

() Ax Ap,>h (d) both (a) and (b)
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The uncertainty on the position of a moving
particle represented by a wave packet is equal to

(a) amplitude of the wave packet
(b)  width of wave packet

(¢)  frequency of wave packet

(d) group velocity

The momentum eigen value is

_n
k
h

(© P=gr d p=2k

@ b)) p=hk

Quantum operator of angular momentum is

(@ —ih(rxV) ®) in(rxV)

(© inv d —inv

For a particle bound in one dimensional box, its
energy is

(a) entirely potential (b) thermal

(¢) entirely kinetic (d) very small
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10. In aregion of infinite potential, the wave junction

(a) becomesinfinity (b) becomes real
(¢) becomes complex (d) vanishes
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a) Explain Einstein’s ‘theory of photo electric
effect.

Or
(b) Define photo electric effect and state the

laws of photo electric effect.

12. (a)  Derive the expression for the De-Broglie
wavelength of a particle moving with
velocity V.

Or

(b)  Define groub velocity and phase velocity
and hence find the relation between them.
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13. (a)

(b)

14. (a)
(b)

15, (a)
(b)

State and explain Heisenberg uncertainty
principle.
Or

Applying uncertainty principle, prove that
electrons do not exist inside the nucleus of
an atom.

Write the postulates of quantum mechanics.
Or

What are the properties of wave function?

Obtain the normalised wave function for the
motion of a particle in one dimensional box.

Or

Calculate the permitted energy levels of an
electron in a box of 1 x 10 m wide.

PART C — (56 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a)

State the postulates of Bohrs theory of
hydrogen atom based on these postulates
derive an expression for (i) radius of nth
orbit (ii) energy of electron in nth orbit.

Or
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17.

18.

19.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Explain the experiment to determine the
energy distribution in the black body
radiation spectrum.

Explain the consequences of De-Broglie
concept of matter waves.

Or

Describe ~ an experiment on electron

diffraction.

Discuss any four consequences of

. Heisenberg uncertainty principle.

Or

Give an elementary proof of Heisenberg
uncertainty principle connection (i) position
and momentum and (ii) energy and time.

Derive time dependent schrodinger wave
equation on three dimension.

Or

Define eigen function and eigen value and
prove that the energy eigen values are real.
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20.

(a)

(b)

Determine the energy levels of a linear
harmonic oscillator.

Or

Discuss the transmission of a particle across
a potential barrier.
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