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Note : This paper is of thirty (30) marks containing three

(03) sections A, B and C. Learners are required to
attempt the questions contained in these sections
according to the detailed instructions given therein.
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Note : Section ‘A’ contains four (04) long answer type
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questions of seven and half 7% marks each.

Learners are required to answer two (02) questions
only.
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Define different types of operator in quantum
mechanics. What is expectation value ? Find out the

expectation value of position <x> of a particle trapped
in a box L wide.
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Explain the tunneling effect through a one-dimensional
potential barrier. On this basis give a qualitative
discussion of o -Decay of nucleus.
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Obtain Schrodinger equation and its solution for one-
dimensional simple harmonic oscillator.
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What is orbital angular momentum ? Explain the
quantization of angular momentum.
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Note : Section ‘B’ contains eight (08) short answer type

1.
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questions of two and half 2% marks each.

Learners are required to answer four (04) questions
only.
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A particle limited to the x -axis has the wave function
v = ax between x =0 and X =1 y = 0 elsewhere :

(@) Find the probability that the particle can be found
between x = 0.45 and x = 0.55

(b) Find the expectation value (x) of particle’s
position.
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In Davisson and Germer diffracted experiment a beam
of 54 eV electron diffracted at the nickel target and a
sharp maxima in first order occurred at 50°. By
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considering that the Bragg’s law holds for electron
wave, find out the perpendicular distance between the
crystal planes of nickel.
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By using uncertainty principle show that electrons
cannot be existed in nculeus.
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Give the fundamental postulates of quantum
mechanics.
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If a particle has angular momentum L and its
componentsare L,, L, and L,, then prove that :
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Obtain the eigen function for one-dimensional infinite
potential well.
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Explain the zero point energy of a one-dimensional
simple harmonic oscillator.
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Find the energy of neutron in unit of eV whose de-
Broglie wavelength is 1 A. Mass of neutron = 1.674

x10717 kg.
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Note : Section ‘C’ contains ten (10) objective type
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questions of half % mark each. All the questions

of this section are compulsory.
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The momentum of a photon is given by :
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The shift in wavelength AX in Compton effect is equal
to Compton wavelength when :
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For a stationary state the probability density is :
(@ function of time

(b) independent of time

(c) independent of space co-ordinate

(d) None of the above
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The probability of finding a particle in a distance dx

around a point x is:
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The energy of a particle in one-dimensional closed box
is:

(@) directly proportional to quantum number n

(b) directly proportional to n?
(c) inversely proportional to n

(d) inversely propertional to n2
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Two wave functions ,, and v, are orthogonal if :
@ [ ynwndx=0
® | wmy, dx =0
© [ wmwadx=1

@ [wmy,dx=1

a1 T B vy, ATy, a4 & & afe



A-96

[9] PH-09
@) [ wmyadx=0
@ [wmy,dx=0
@ [ wmwndx=1

(?‘r) J’\Vn’%Wndle

For a particle trapped in a box of length | the average
value of momentum (p) is:
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The energy of a one-dimensional harmonic oscillator
in ground state is :
(@ 0
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(d) ghco
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The energy of hydrogen atom depends on :
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10. The orbital angular momentum of first excited state of
hydrogen is :

@ ~2n

(b) ~2h

(c) 2h

d) 2n
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