Chemistry 125 First Examination Name
September 27, 2002

The exam budgets 50 punotas, boat vou may have 60 munutes to fimsh .  Good answers can fit m the space prosadad.
Cluestion values corraspond to allotted time; don't waste too mach time on cheap questions.
BRead each gueztion carefully to zee what it azkz for, and be sure to anzwer all of itz parts.

1. ({4 min) Explain which of the following techniques would be best for measuring the distance between two copper atoms
about 54 apart on a sraphite surface: AFAL STM, hish-powered optical microscopy.

2. (8 min) What iz fondamentally wrong with the idea of orbitals? How do the Z,,, and SCF methods attempt to
circumvent this difficulty” What 12 “correlation energy”™”
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3 . (4 minutes) In vesterday’s izsue of the journal Nature [vol 419, p. 384] 1= a description of “helical dendrimers™ that show
promuse as electrome matenals. The formula below shows one of the molecules dizcussed. Neglecting the three
(CH,),(CF.).F zroups on the far nght, circle FOUR DIFFERENT functional groupz in thiz molecule and give
their names. Mzke sure the zroups have different names
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4. (6 mun) The authors of the Nature paper suggests that molaculas of the type
showm 1n Question 3 pack together wath the flat portion on the left (the part wath
all the NO.s) stacked m the muddle to form a cylinder and the “hairy™ part on the
nght araneed 2s a helical wrapping around the cylinder, denoted by the sparal
around their rough fizure shown on the right

As avidence to support the stackme and the helical wrapping of this matenal they
showr 2 fiber's x-ray scattering pattern. sox spots of whach are shown below nght.
(The open crcle in the middle shows where the ndeflected x-ray beam would hit the Glm )

Explain how the zix spotz support the existence of stackang and helix,
and explam how the pattern shows the spacing of the stackine and the pitch
(stespmesz) of the helix. Iz the pattern conziztent with the roush fisurs
showing the packins7
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5. (9 minutes) The top frame shows a wave fimetion W (horizontzal line is at ). W is a solution to the Schrédinger
aquation for a particle m one dimension with a certam potential energy as a fimetion of position and a certain fotal
sperzy. In the lower frame zketch an appropriate potential energy for this ¥ (the central honzontal line
represents the total energy). You may wish to comment and/or usa lmes or arrows to show comrespondence mn posthon
betwaen the wave fimction and the potentfial anergy fimchion

JARDAN

6. (2 mimites) Could the wave fimction shown in question 5 be the lowest-enersy solution for this Schridinger aquation.
If not, how many zolutionz of lower energy should there be? Explam vour thinkmng.



