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1. Show that e is an eigenfunction of the operator d”/dx". What is the eigenvalue? 10%

2 Calculate the probablhty that a partlole in a one-dlmensmnal bo:{ of length a 1s
found t0 be between 0 and a/2. | | 0%

3. Determine H and  for L1 atom. _ 10%

4 The rata law for the roactlon depcnbod by N,04(g) — ZNE’)(g) is ﬁrsf order in the

ooncen‘tratlon of N, 2(g) Denve an expressmn for the time-dependent behavior of
[NO] the product concentration et 15%

5 The decomposltlon of ozone 203(g)—> 302(g) becurs by the Teaction mechanism

Mig)+ Osle) é;oz@ .0() M), 0(8) *-04(8) %, 20,(e), Where, M. js 2

“molecule that ‘can ‘exchange energy 'with the.reacting ozoné molooule through a
~collision; but M itself does ::not;roaot;;.i_Use;.iffth;;S méchanism to:derive the rate :J?TW.:%fQT
-d[Q,)/dt .;assuming{&hat the intermediate O(g). concentration can be treated by. the

steady+state a‘pproximation. i - | - o 15%
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6. IfO 1500 mol of Oz(g) Is plaoed m an empty contalner and eqolhbnum 1s reaohed at

3700 K and 895 torr one ﬁnds that 0 1027 mol of O(g) 1s present. Fmd K 3 and'

AG? fot Oz(g) 20(g) at 3700 k. Assume 1deal gases. ' _ 15%
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7. For CO(NHZ)Z(S) asz e = -333.51 k.T/mol Find AUJ? - ofCO(NHz)Z(s)

1 yr- | 0
(R = 8.3145 Jmol'K™) O/u
8. Please give the normal modes vibration of H,O molecule. 15%
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