{c) Figure 1{a} shows the wovelunclion gic) of the
particle when it bas s lowest possible cocrgy. e, when
it i in s ground siate. Figure 1(h) shows the wive-
lunction el of the ifth excied siate. Incach case, the
classical amplitude for the particle escillating with the
worresponding energy has been indicated by veriical
limes, The distance scale 15 the same in the two fizures.
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FIGLIRE | 1.1

{1} For each wavelunction, skedch a graph 1o show the
probability P, (x} that the oscillating particle will be
detected in g small interval S located ab position x, Siake
how the probability F0ck s related o the comesponding
warvelunction w (o)

(7 marks)

r<

(iiy By referring o vour skelches i opant (1), stale (wo
similarities and v differences between the guantum
mechanical description of the oscillating particle and the
classical description that you met io Pnit do. (8 marks)

Dhuestionn 3

This question relales tor Unet T3 oo carvies 37% of the
muarks for this assignment.

{a)  How many different quantum states of an electron
in & hydrogen atom correspond o the energy level with
principal guantum number o = 57 Indicaie your
regsoning by listing the quantum numbers of the states.
(Wour answer should allow for the Tact thal the quantum
stage of an electron depends on its spin magnelic
quaninm number e, {7 murks)

(b} Explain how the terns “zhell” and “subshell” are
related 1o the gquantum numbers of an electron in a
heavy s, (4 mueerk s

{c) Describe briefly the pringiples and mules that
sovemn the wiy in which the electron energy levels of an
atom of an clement in the Periodic Table §ill with
clectrons as the alomae number of the clement
IMTEISES, {8 meaarks)

(] Explain in o few sentences how the growp and
period of an element in the Periodic Table are related 1o
ils electronic stneciure, {+F wparks)

fe)y  Chromivm (7} and palladiem (Pd) have atommic
nuombers 24 amd 46 respectively. Write down the
clectronic structures of the ground stales of these
clements in stamdard notation and in box notation. Show
cxplicitly how vour answers follow from the rules
autlined in part (o) (/4 meerks)




