CHEM*2070 Test #1 Feb. 7, 2012
Name: G [ € i rOCVL"L‘?-l/ Student ID: o0

Instructions: - only answers in boxes will be marked. Use back of each page for scrap paper.
- units are required tor answers only.
- please do not use pencil or red pen.
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Definitions.
Define the following terms as they apply to “Structure and Spectroscopy™
Note that an example is not a definition but can be used to illustrate a definition.

{maximum 2 sentences each; any more and you lose marks)

a)  Internal Rotation:
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b)  Intramolecular interaction:

e A c.x'te,fa_a‘f,':av; (H-fvo.fw\:\j,bt'(—.) bctwe(’.n (l.‘ﬂlefen,'i:
,aa.v’cs o€ the came maelecale

e Cu‘te,fa,c)[::sm WL\JV(/\ t—a:[c-&g OCeurs Wit n
G M ale cule .

ov

¢)  Symmetric top molecule:
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d)  Anisotropically polarizable molecule:

See o1l Q1 pect J) l

e)  isotopologues:
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Short Answer:

a)

b)

d)

In what region of the electromagnetic spectrum does a microwave oven emit light?
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What are 3 potential uses of microwave (rotational) spectroscopy?
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Indicate next to each molecule shown below if the molecule will give a microwave
(MW), a rotational Raman (R), both (B), or neither (N)..
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Sulphur trioxide (SOs) is a trigonal planar molecule with Dy, symmetry.

The rotational Raman spectrum of SO; is shown below. The spacing between the lines is
0.6974 cm™'. Calculate the S — O bond length (in A), I'sp. Hint: recall last year’s midterm
test.
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Circle the preferred molecular conformation for each molecule and indicate in the box the
dominant interaction (steric repulsion, hydrogen bonding or conjugation) which determines

the preferred conformation.

a) 2-hydroxybenzaldehyde

H - (Oam:LsnuB

b) 1,2-dichlorocthane
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c¢) Butadiene
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d) Anisole (done in class)
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5. a) Sketch a basic abserption spectrometer (label all components).

b) Draw a typical absorption/transmission spectrum (label axes).
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¢) Draw a typical emission spectrum (17Le2 axes).
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