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Lab Section:

Exam #2

Mark your onswers on this exom, showing otl work (including uni|.s) where oppropriote. lf you have a

question about one of the exam items, write it on the exam and I will toke it into consideration when

grading your exam. The Periodic Table is on the last page. Questians 7-I-9 are u(@3j_pts., questions

2A-25 are wofth 5.5 pfs.

Kro(HrO)= -1.85"C/m l6o(HrO1= 0,51"C/m latm=760mmHg R=0.0821 t.atm/K.mol

1) Which of the following intermolecular forces is the strongest?

a) lnduced dipole

b) Dipole

-

@
d) All intermolecular forces are the same strength

b) As intermolecular force strength increases, boiling point decreases.

c) A compound weaker intermolecular forces will have a lorarer va

culal lgryes will haue a lowe por

3) What the boiling point of water when sugar, a nonionic solute, is dissolved in it?
a) The boiling point increases.

b) The boiling point decreases.

c) The boiling point stays the same.

4l Which of the following compounds will have the highest boiling point?
a) CH3CH3

b) cH3cH2cH2cH3

c) CH3CHzCHzCH2CH2CH2CH3
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e) All hydrocarbons have the same boiling point

Circle the compounds that are very water soluble:

6) Can an acetaldehyde mofecute form a hydrogen bond

"-i+PLewis structure for acetaldehyde is: r! 'H

with another acetaidehyde molecule? The

2', Which:qf the followiqg Statements are tr_rie?
-if'a) As intermolecular
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7l A hydrophobic molecule

ul- lgdolT.hvdrogen bonds with water'

. b) is nonPotar.)
c)- nevei contains O or N atoms.

d) is very soluble in water.

The following figure is the phase diagram fsr water. Use it for questions 8 and 9.

273 273.2 373

Temperature (K)

8) The atmosphere on the planet Mars is much thinner than Earth's, with an average atmospheric
pressure of 0.006 atm. The average surface temperature on Mars is 21-0 K (-53"C). Under these

conditions, in which phase can water NOT be found?

a) Solid

\ b) Liquid )\'---_-.-/
c) Gas

9) Freeze-drying can remove 97o/o or more of the water in food. This process involves three steps:

a) The food is first frozen at 0'C under normal pressure,

bi Then the pressure is reduced below 0.005 atmospheres.

c) Finally, the food is slowly warmed to a temperature above the freezing point of water while a

vacuum is applied.

Mark the above phase diagram to indicate the three points described above {use A, B, and C to label

each point appropriately). Connect the points with arrows to show the transition between A---+B and

B-+C anci label each transition (e.9., boiling, freezing, condensation, etc.).



10) What is the primary reason that oil and water do not mix?

a) lf they did, many strong hydrogen bonds would need to be broken

b) ln order to do so, the wate.r ryoyld ne-ed t-o {irs! be vSqorized, which requires too much energy

i a) --tf-Urey-did,-ths eqtfgpJ 9-!water yvoul! deqleqsg markedly'

d) The intermolecular forces between the nonpolar molecules are too strong

Consider the following vapor pressure graph to answer the following questions (lnclude the appropriate

units, if necessary for full credit):

l0l3 l0a=latm

L1) Which substance has the strongest IMF? rizL

12) What is the vapor pressure of CHCI3 at 40"C?

What is the boiling point of water when the external pressure is 30 kPa?
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13)

74\ What is the normal boiling point of CCl4? - l-) r'( .

15) A metastable state of matter is one that is:

a) Very reactive

bJ -fte1q1o!-yngmicallv stalle !_ut $neti99]ly u193ut3

(c) Ki netica I ly :table_ bgt_ thg1m-odyn-a mical ly unsta ble'\-.*.'--
d) Stable in terms of enthalpy but not entropy

15) When potassium hydroxide (KOH) is added to water, the solution

How would the solubility of KOH change if we applied heat?

a) The solubililty wo{d decrease.

Q|_ _ft $gLUbjlily1gs r.r! d i ncre?se,:

c) The solubility would remain the same.

d) More information is needed to answer this question.
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17) oxygen exchange in the lungs takes place across the membranes of small balloon-like structures

called alveoli. The alveoli are coated with a surfactant which reduces surface tension and allows

easier inflation of the alveoli. The incomplete formation of this surfactant makes respiration difficult

for premature infants. Which of the following molecules could be a component of the pulmonary

surfactant? (Hint: it must have the features of a surfactant.)
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18) What is the formula for the compound which has this unit cell? The black circles represent Re atoms
and the white circles represent O atoms
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19) How would the carbonation of an open can of soda be affected on top of Mt. washington, where

atmospheric pressure is 0.g0 atm?
a) The soda would take longer to go flat.

'f rt. triYi:'/ 1r1c'i'i rrt'c) The soda would never go flat. Aarfril rl pr(.:,etr(



x{#:[#fi ':;;:; ] =T:;;;!, " o,''l ene'itt

20) calcium metat crystarizes in , o* **J.o .ro*il Li:-: ,:),tv or the sorid is t.s4 s/cm3.What is the radius of the calcium atom?
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21) what is the more fraction of ethanor(c2H6o, kEiH:r':il"l;i"rr in a srass of wine? (iuv)

lYlok frttchbrt" ntules ol" e'ila'nol
€+1,uu...lLr^'li{5 4P

ttt mL tn iOt-trnL SrWlL

ICO-lq = gbrnL HLO

wles o{ waW = filor,'tL 
^ 

-lk x
rnL

Moie. firachvrt o( e.rhanrol=

ntol -
l8,U

1, lfrnol

0,71

1,7tto'L4
5 0,048

l/-T_)

ThrS n'rt&rtS 'lhLt less lha't

5'1, Gl thr noletLltel aft- eft'wnol '

, :) t--' - / ., ,.:22 , ,i -8
Hgu ie,,'tc1tl't ' "Vtrotr.n, = (/, 728b xltt C+' )

/ \ / -.,
tladius = (O. 35 35't )( 5'5i x tc

t-'^-
See n"'te

ttbort t6tttihbn

ndcs o( t'fha,xl + rttolts tr{ tu'al(f

n'tot(s o{ e'thanol " lqrL ,. or+ry g a9-L - O,LilnpimL ,lb,?ig



22) The freezing point of a glucose solution ( C6Hpo5;molar mass= 180,0 g/mole) is - 10.3 ' e , The

density of the solution is 1.50 g/mt. What is the *lql!i!!y of the glucose solution? ( Klo for water is

1.86 " C.kglmole)
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23) How many grams of silver bromide must be dissolved in 725 grarns of water to make a O.22A m
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24) lf 0.340 mol of a nonvolatile nonelectrolyte are dissolved in 3.00 mol of water, what is the vapor

pressure Pn,o of the resulting solution? {The vapor pressure of pure water is 17.5mmHg at 20"C.)
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25) A sample of 1.20 g of a non-volatile organic compound is dissolved in 60.0 g benzene. The boiling

point of the solution is 80.96"C. The boiling point of pure benzene is 80.08"C. What is the molar

mass of the solute? AT- kn,,^ k,.r' ),,-r)'t-fr,
ry
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EXTRA CREDIT QUEST'AN

Cabernet Sauvignon grapes have high levels of
(IBMP). This molecule imparts an "herbaceous"

structure of IBMP is:

the flavor compound 3-isobutyl-2-methoxypyrazine

flavor and its aroma is that of bell peppers. The

?H.

il-tYo ?r,\trtt\t{cH.
Discuss any properties of this molecule that can be reasonably determineci from an examination of its

structure (e.g., vapor pressure, boiling point, solubility, hydrogen bonding capability with itself or with

water, etc.) This compound is found in wine, an alcohol-water mixture. Does this have an effect on its
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