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. The lowest-frequency p\.{re»rdtaﬁonal absorptlon line of cs

occurs at 48991.0 l\/l}lz.rljﬁdntﬁ bond distance in '*C**S. (15%)
(a) If4and B afé Hermitian operators, prove that their pfoduct ABis
- Hermitian if oniy’ if4and B o (b) If 4 and B are Hermitian,
prove thatl (fif? + B)l) is Hermitain. (c) Is P, Hermitian? (d)

of length / from tH"ﬁ: pme—lndependent Schrodlnger equation?
(15%)
(b) A crude treatment of the 7z electrons of a conjugéted molectle
- regards these electrons as moving in the free-particle-in-a-box
potential. The Pauli e ciylslgn mlmiple allows no more than two

[Esem—

electrons to occu Y, I gacl |box level For butadiene,

C-H2=CHCH=CH2, ; the b xJ@ngth as 7.0 4 and use this model
= o e |

to estimate the wavelength (in nm) of the light absorbed when a =

electron is excited from the highest-occupied"to the lowest-vacant

~box level. The experimental value is 217 nm. (10%)

fU=UVT) andp 'p(V T) are functions of Vand Tand if H=U

+ pV, show that __ &r% }(g_;j (20%)
) b

a container of volume 0. 500 dm is allowed to expand to 1.000 dm’

and is simultaneously heated to 100 °C. (20%)

Constants: -

. h=

6.626*10* Js




