PART III

[ostructions for Part I11

(i) You should sttempt ONLY ONE QUESTION from this port.

(ii] Wrte your answer i the onswer baolkys) provided.

(iii] Al questions in this part carry equal marks,

{iv] If you are sure that there w5 something that you do not wish the examiner fto
mark, crass it out. [t will then be ynored totelly.

(v] You are advised to spend nio more than 40 minutes on Part I, which carries
20% of the total marks for the exgminaiion.

{vi] Mare credit will be guven for o well comstructed essay then for a mere succession
of notes. Awvoid complicated mathematical expressons.

Q.3-1 Give corcise accounts of TWO of the following topics, using equations

and diagrams where apprapriate.

{i] The Stern-Geriach expertment. Describe the experiment, the resulis a.ud their
stgnificance.

{ii] The metriz representation of quantum mechanics. Diescribe hriefly the matrix
representation of states, observables and the outcome of measurements nsing
either spin or the simple harmonic oscillator as lustrasions.

(iii] The rotational-vibrational levels of o distomec maolecule. You should include a
mention of the assumptions and approcimations that lead to the formula
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and explain how an estimate of the internuciear separation might be made.

€}.3-2 Write an essay describing the Coulomb model of the hydrogen alom In

your essay. you should

s  4tate the assumptions onderiying the model.

« give a brief description of the steps involved in the solution of the time-
independent Schridinger equation.

«  describe the predictions of the model concentrasing on the wave function,
angular momentum and energy.

» discuss the agreement between the predictions of the model and experiment.

You should not give detall of mathemarical desivations, but you may include key
mathematical equations and diagrams.
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