Chem 30A Spring 2016 — Laney College 5/14/2016
Professor Scott Beaver Exam #3

Name: gCO'H Pi)'eﬂ\l&f ; D

[4 pt] 1. How much heat is gained or lost when 1.00 mole of aluminum (Al) reacts
in the following equation? Show the correct sign and number of significant figures
for AH. Indicate whether the reaction is exothermic or endothermic.

2 Al (s) + Fe,03(s) 2 2Fe(s) + Al,O; + 851 kcal

(1.0 wet AL)(“’““”‘V"S.&E-“—‘-—Q) = Y15 keaf

2 sk Al M'\‘:‘szcif\_

AH= ~ 4% k‘a{

P it
, ic or endothermic?

[6pt] 2. Use Gibbs Free Energy AG to determine if carbon tetrachloride (CCl,) will
spontaneously boil at 373 K. For CCly, AH,,, = +32.54 kl/mol and AS,,, = +92.82
J/mol-K. Show a calculation for AG.

AG = AH - TAS

- s (oS
= Ay s =4 — (3 porac

=2 .0% Kf?me

)

rg= 208 kefuf

spontaneous at 373K? Y2 ¥

[4 pt] 3. Draw a reaction diagram (energy vs. time) for an exothermic reaction that
releases 500 kJ of energy and has an activation energy of 100 kJ. Label the
reactants, products, activation energy, enthalpy change, and both axes.

Ca= led kY

AU="S20¥S

2y

Page 1 of 7 =



5/14/2016

Chem 30A Spring 2016 — Laney College
Professor Scott Beaver Exam #3
Name:
[12 pt] 4. Use the Le Chatlier principle to predict the effects on the below
a ey o . ) ,
equilibrium. ﬂ \W”L”K ? 2,
AH = +131 kcal

Y -
Hend+ C(s)+H0(g) ¥ CO(g) +H: (g)
Does the H, level increase, decrease, or stay the same when more carbon

shifl =2 W 7, i

a.
(C) is added?
b. What happens to H, when more CO is added?
pl 4+ L2 = e
c. What happens to CO when the total pressure is increased?
_ : 3 e
4 e e e - S:Lﬁi”t &- (j&mﬁ VAA&O?*V:)
d. What happens to CO when the temperature is increased? . d
t— e - | : L jf‘}“fi" ﬂt’{ﬂ/“t'z ,
g as pure
Co

[15 pt] 5. Indicate the strongest intermolecular ff)rce (IMF) for the followin
liquids. Choices are dipole-dipole interactions, London dispersion (van der Waals)

Landan - imy’g;ﬂiﬁ{b
o

g

forces, and hydrogen bonding.
H
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a. nonane (CgHyg)
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b. water (H,0)
e

=
g
2

c. methanol (CH;0H)

3C/N\\C~.\\
d. methyl isocyante (CHsNCO) O
Cl?l
C—C—Cl /.
! Lodon _pem ﬁ’g
ity

e. carbon tetrachloride (CCl,)
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[3 pt] 6. Rank the following from lowest to highest boiling point: Br,, Cly, I, F;

5 i J ~ Wi L-—(—mj
Guwr Lemd stowdee )(’ X Eﬁﬁai‘%//ﬂ%.:&l SUhee
‘SW% [/V')L!""\ quS 4 "V\'l( }\_i k{'{;f' ;L/(“[k;,& AN

r}—, At L. p
[3 pt] 7. Use the concept of IMFs to explain the Iow 0|i|ng point of 02, the

diatomic oxygen molecule, in 1-3 sentences.

S e U pdrky o0
gl i (e et =2

v/“P Qs %ﬂl ol At .
Oz wbs[('(/v\{\ du V‘wf HSYL\«[" g”'\fﬁ“‘/ ay l‘{vl?[ /A—-ﬁ

A Hus Jﬁi’i
[2 pt] 8. Convert 3.09 atm to units of mm Hg. Use 760. mm Hg = 1 atm.

(‘%‘0““*“)(1‘%%“* = 93Y8.Y me Hy

Pressure= L350 bam Y.
j('%s

: 2 ‘F.,
[4 pt] 9. A sample of air has a pressure of 3.9 atm. The oxygen mole percent is 21%.
Calculate the partial pressure of oxygen in atm.

é a ,,L(q.,\ (o\.‘z_(\ 6. 511 advn
Por=_0 .§2 adm (28 4:)

leased when 20.3 g of water in freezes to
form ice given AHs, = 333 J/mol? Show the correct sign and number of significant

figures. 3 @0‘3 q 0, U)(%"L—g 6577'} ”M’%IJB

Arie MRS ¥

[6 pt] 10. How much energy is gained/
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[4 pt] 11. The solubility of oxygen in blood 0.44 g/100 mL at sea level where the
partial pressure of oxygen is 170 mm Hg. What is the solubility where the partial
pressure of oxygen is 25 mm Hg? Apply Henry’s Law.

SRS T R j
OL(Y lf«"ww\l_ ‘\TO Y uj O d 2 —
tg,s-&\

[6 pt] 12. Use PV = nRT to calculate the number of moles of gas occupying a volume
of 12.8 L at a pressure of 994 mm Hg and a temperature of 133 °C. Use R = 0.0821

L-atm/ mol-K. .
= R ‘ - ‘ )
W \W " @ay Mmlﬁ(%XnﬁJ

RT (o o &= )(5’0& i%‘lﬁ
=0 5’1‘}2?%1( 2 gx

[6 pt] 13. What is the concentration in units of molarity (M) for 5.18 L of aqueous

solution containing 36.8 g of dissolved MgCl,?

M= #%i:ﬁ%?m(”L' %3 = .04 M

g h -k A @5_@)

(2 pt] 14. Calculate pH for [H'] = 5.5 x 10 M. Use pH = -Iog([H ]) and [H'] = 10™"

P oy ) ~ g s w0e™) = g 20) = L
1‘54; 2 AP
[4 pt] 15. Provide the equilibrium reaction between hydrocyanic acid (HCN) and

cyanide ion (CN') in water. Label the Lewis acid/base and conjugate base/acid.

H C N 2 r’{’b"’o . ' CN \/5/&
ik past pon i ey
o>
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[4 pt] 16. Find the concentratlon if 25 mL of a 1.6 M KCl solution is diluted to { o5 L

28
v —
”2: “‘i%—'" -t I@ONL

={c.00M (25%)

[15 pt] 17. A titration experiment uses 14.65 mL of 0.1120 M sodium hydroxide

(NaOH) to neutralize 25.00' mL of the triprotic acid phosphoric acid (H;P0O,). What /

is the concentration of the acid? H% P(){[ £ L NeOd —> 30 + Nag PO/ %)
o
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