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Re-Sit EXAMINATION 2618/2019

TITLE OF PAPER: INTRODUCTION TO QUANTUM MECHANICS
COURSE NUMBER: CHE343

TIME: TWO (2) HOURS

INSTRUCTIONS:

Answer all questions

NB: Each question should start on a new page.

A data sheet and a periodic table are attached

A non-programmable electronic calculator may be used

DO NOT OPEN THIS PAPER UNTIL PERMISSION TO DO SO HAS BEEN GRANTED
BY THE CHIEF INVIGILATOR.
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i).  The Planck constant [4]
ii).  The threshold frequency [2]
iii).  The work function for itthium (2]

¢) For the following functions and operators, show that f(x) is an eigen-function of

the operator & and determine the eigen-value
3

i), Q=a—y~ f(x) = x%e5 [2]
i), §=f§+4%+3 Fx) = o3 3

d) There is an uncertainty principle for energy and time; AEAt > h. One application
of this relationship has to do with the excited state energies and lifetimes of
atoms and molecules. If we know that the lifetime of an excited state is 10° g,
then what is the uncertainty in the energy of this state? (3]

e} Calculate the de Broglie wavelength of a neutron moving at 6.0 x10° cm/s [4]

QUESTION 3 [25 MARKS)]

a) Given that one solution for the Schrédinger equation for a simple harmonic

ar 2

oscillatoris ¥ =e ? , show that the ground state eigen value is %Q (7]

b) Consider a harmonic oscillator consisting of a particle of mass 2.33 x 10-26 kg
and force constant 155N/m. calculate
). The zero point energy of the oscillator [3]
i).  The difference in energy between the adjacent levels [2]
iii).  The wavelength of a photon needed to excite a transition between
adjacent levels. 2]
¢) The rotation of H'?"| molecule can be pictured as the orbital motion of an H atom
at a distance 160 pm from a stationary iodine atom. Suppose the molecule
rotates only in one plane. "1 =126.9045u, H = 1.0078y

i).  Calculate the energy needed to excite the molecule into rotation [4]




i}.  What is the minimum non-zero angular momentum of the molecule?
[3]

d) What does a wave node mean in quantum mechanics? With the aid of sketches,
compare the wave nodes for a harmonic oscillator and that for transiational
motion. [4]

Total Marks 75/




General data and fundamenta] constants
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- Quantity Symbol
Speed of light c
‘Elementary charge £
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() indicales the mass number of the isolope with the longest hali-life. .



UNIVERSITY OF ESWATINI
SUPPLEMENTARY EXAM - 2019

TITLE OF PAPER : Advanced Organic Chemistry
COURSE NUMBER : C 403

TIME : Three Hours
INSTRUCTIONS:

Answer any four (4) questions of the six (6) questions and every question holds 25 marks.

NB: all questions are to be answered in a separate answer sheet.




Reaction Scheme.
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Question 3

A) 5- and 6-membered organic ring compounds are the easiest to make, stable and quite
common in nature. Why? (5)

B) Prepare methyl substituted payroll and pyridine using a diketone starting material and “4+1”
and “5+1” strategies, respectively. (5)

C) Discuss the reactivity of Pyridine in comparison with Benzene. (5)

D) Electrophilic Substitution of Pyridines favors the § position as compared to o/y. What is the
underlying cause for this preference? (5)

E) What is the identity of the intermediate A7 Explain why? (5)

S04H
= 1,50, SO, s y
(Low yicld)
\N . \
N
HgSO.16 HzSO4

of s
220 70% yield




