CHEM 101 CONFERENCE Intermolecular Forces & alLittleLab Practice
NovEMBER 14/15, 2007

1. For the following molecules, circle those groups that are potential H-bond donors and put
those groups that are potential acceptors in squares. Which of these molecules are capable of
hydrogen bonding with other molecules of the same compound?

H

SH
HaC CHj H3C CHa

2. Which in each of the following sets of compounds would you expect to have the highest
boiling point? Briefly rationalize your answer.

H Cl Cl Cl
H or H
Cl H H H
b) FBr or NaBr

C) CH3CH(CH3)2 or CH3CH2CH2CH3
d) CH3CH20H or HOCHQCHQOH or CH3CH2CH3
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f) CH3CHQSH or CH3CH2CH3

g) Aror Xe



3. Four component (hasesOof DNA are shown bdow. A makes two H-bondswith T, and
G makes three H-bondswith C. Redraw them and show to show how theinteractionstake place.
(It might hdp to labd H-bonddonas with a @Gand acceptors with an GQ)
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4. What will be the dominant intermolecular forces taking place in samples of each of the

following molecules? van der Waals / dipole-dipole / H-bonding / ion-ion? Which compound
will have the highest melting point?




5. Human depot fat (the stuff tha makes love handles) is described in the following table.
Fill in the missing formulae and molecular weights to complete the table (it might hdp to
complete part GOfirst, though)

Fatty acid Percentof | Formula Mol. Wi.
Human Fat (g/mol)

160 6.0 C;sH3,0, 2564

180 8.0

18:1cis! -9 690

182 cis! -9,12 170

a Draw the structure of the 18:0 and 18:2cis! -9,12 fatty acids

b. A geneic triglyceride is shown bdow. Wha is average molecular weight of a
triglyceridefoundin human depotfat? (R,, R, and R, are fatty acid hydrocarbonspresent in the
propottionsdescribed above (See back of this page for some hdpful hints.)
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C. How many moles of H, are needed to react with al the doubke bondsin one mole of
human fat to saturate it?

d. How many moles of hydrogen would be necessary to completely react with 100 g of
human depot fat?



Some Hints on Dealing with Question 5.
Calculating Average Molecular Weights

Consgder a mixture of three sodium salts: NaF, NaCl and NaBr. The molar ratio of the sadltsis
20%NaF, 25% NaCl and 55%NaBr. What istheaverage molecular weight?

a Note that all salts contain sodium, so MW = GAW (Na’) + ave. GAW (F/CI'/Br)

b. To obtain the average GAW of the anion, onemud weight theindividud atomic weights
by the percentage of each tha is present.

ave GAW = 20-0 (GAW F)+25.0-(GAW Cl) +55.0- (GAW Br)

100
. ' ! .
ave GAW = 20.0- (18.998%,,) +25.0 (3;-50.353%“09 +55.0- (79.904%,,)

ave. GAW =566 Y,
C. To get theaverage MW of the salt mixture, perform the calculationin GO

MW = 2309, + 5669, =796,

Lost mass in forming triglycerides

Note tha triglycerides form from the condensation of three fatty acids plusglycerol (C;HgO;):
3 Fatty acids+ C;H;O, — Triglyceride+ 3H,0

Thusthe average MW of atriglyceridewill be as follows:

Ave. MW triglyceride= [MW (C;H O,) B3 * MW (H,0)] + 3* [ave. MW Fatty acidg



