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1. The pressure of the atmosphere is 750 mm Hg. What is the pressure in atmospheres of

the Argon gas in the bulb if the height difference is 60 mm Hg?

15)} 1.07 atm
B) 810 atm
C) 0.91 atm
D) 690 atm

open to the
atmosphere

2. Early car air bags generated nitrogen by the decomposition of sodium azide (mM = 65.02
g NaNs/mol), according to the reaction below. How many grams of sodium azide are
required to fill a 20.0 liter air bag to 1.00 atmosphere at 25° C?

2NaN3 (s) - 2Na Ok 3N> ()
sodium azide
PN=ARY

L) N

65,00

@53.1 gNaN; B) 4.17gNaN; C) 35.4gNaN; D) 266 gNaN; E) 6.25 g NaNs

3. What is the approximate energy in kJ/mol of molecules at 255° C?

A) 43.4 kd/mol

B) 2120 kJ/mol
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C) 2.12 kdJ/mol

D) 20.9 kd/mol

\E) 4.39 kdimol

4. 4.53 grams of nitrogen are in a container with an initial volume of 7.03 liters at a pressure

of 0.563 atmospheres and a temperature of 20°C. Which of the following actions would
DECREASE the PRESSURE?

/I/ increasing the moles of nitrogen in the container.

h’)ﬁdecreasmg the volume of the container.

d IT) increasing the volume of the container.
V) decreasing the temperature.
V) increasing the temperature.

B) I, II, & V only

A) I, III, & V only

C) II &IV only
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5. Which species below has the LOWEST boiling point?
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Exam 3

j:p\)\)Arrow L represents condensation.

6. Four materials and their boiling points are shown below. Choose the substance in which
the interaction energy has the greatest excess over the thermal energy at room
temperature and 1 atmosphere of pressure.

A) CgHis (125 °C) B) CH3;COOH (118 °C) C) CH3;COH (21°C) D) CH,4 (-161 °C)

7. Three molecules are shown below. Which one has the HIGHEST boiling point and what is
the strongest intermolecular force responsible for the difference?

H.S H.O __ HSe
A) H,Se due to dispersion forces. /} é\B) H>O due to H-bonding.
C) H,O due to dispersion forces. .. \ . .~ D) H>Sedue to dipolar forces.
E) H.S due to dipolar forces. {90

8. Three molecules with labeled atoms are shown below. Choose the combinations below in

which H-bonding can occur.
H O HEC HESEL S
= L i
H=C=CmO=H, H=C-CHy H=C-N-CH
g I I I
Ha He
(A) No-Hs B) O,-H C) O,~Ha \;I\Hb--He
9. Select the statement that is FALSE. e e
7-\\)’ Arrow H represents sublimation. ’%‘ e :
B) Point d is a melting point. o ' :;
Qi Arrow K represents freezing. % OBt
(o

oxbl. ;. Lol [ &

E) Region[Alrepresents the solid state. _25_15 ,53 1}3 2{0 3“0 45 5‘0 5%
Temperature (C)

10. The pressure of water vapor in the atmosphere is found to be 12.0 torr when it is 25°C.

The vapor pressure of water is 23.8 torr when it is 25°C. What is the relative humidity?

z /m,,_,rdw ———
A) 48.0 % B) 198 % (.0) 504 % D) 95.2 %
11. Choose all the NON-POLAR compounds\ﬁmﬁe’éhoices below.
scis H 8
o> ® (!: l L : F:
'QIA\C/ \\\C/ H 'CI\ / \C/ E: l’ K3 I ‘\\\\H 2° l ‘\\\\.F.:
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A) Ionly B) LII&II C) IVonly D) I&III |§>11&1v
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12. The unit cell of a magnetic potassium-manganese-fluoride ionic compound is shown
below. The potassium occupies the center of the unit cell. The manganese occupies the
corners of the unit cell. The fluorine occupies the edge of the unit cell. Choose the
correct formula for the compound below.

A) KMngF12
B) KMnsFs
S ; C) KMngFs
(D) KMnFQ

13. The band diagrams below correspond toa conducior semiconductor and insulator.
Which one is the insulator? D
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14. Choose the correct set of words to complete the statement below.

CaCl, is a(n) i substance. CyHsis a(n) i substance.
\f;f\“l"
ONC, N
A) i=ionic, ii=network covalent B) i=network covalent, ii=molecular
\‘Q) i=metallic, ii=molecular @i=ionic, ii=molecular

15. Chose the cubic cell below in which each aom has a coordination number of 8.

@Hlamond
B) bucky ball
C) graphite

D) sodium chloride

17. Calculate AE for a system undergoing an exothermic process in which 3.6 kJ of heat
flows and where 1.4 kJ of work is done by the system.

Nt seey
sy O — N

“A) +5.0 Q B) -5.0 kJ C) +2.2kJ D) -1.2 kJ

18. What is the approximate value of AS for the reaction below?
CH4 T 2 Os @) > COQ (g) ap 2 Hzo
\ 2

P e

A) AS<0 B) AS>0 °© C) S 0\ ~ D) cannot be predicted
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19. The combustion reaction of tetranitrocubane is shown below.

C8H4N403 + 502 (g) 9 8 C02 (g) + 2H,0 (|) + 2N, (@) AH° = -3700 kJ/mol

Py

o e f“

or the reactlon shewn’? : ~2( 3 [00)

What is the value of A/H9 3 {00)
16 COz ) T 4H20 +4 Nz (g -) 2C8H4N403 )+ TO@Z (@)
A) +3700 kJ B) 7.400ki (C) +7,400 kJ* \ D) +59,200kJ E) -59,200 kJ

20. The reaction for the oxidation of formaﬁ\ﬁyd‘é to formic acid is shown below. Using
bond enthalpies, determine the value of AH for the reaction.

H HoH
| os ” oo
H—(%—O H+0, — H—C —O
. ('\--\I \\ Ay E«j XU Lo H Y20 SRS % X & i‘:"‘ g x H
' 7 Table of Bond Energles (kJImoI)

™
e
oy
g

C-H 413 N-H 391 O-H 463 H-H 436
C-F 485 N-F 272 O-F 190 H-F 565 F-F 155
C-Cl 328 N-Cl 200 O-Cl1 203 H-Cl 431 CI-Cl 242
C-Br 276 N-Br 243 O-Br 235 H-Br 366 Br-Br 193
C-I 234 O-I 234 H-I 299 I-I 1511

C-C 347 N-N 163 C-N 293 C-O 358 0-O 146
C=C 612 N=N 418 C=N 615 C=0 799 0=0 495
C=C 820 N=N 941 C=N 891 C=0 1072
A) +753 kJ/mol B) +59 kJ/mol  C) -354 kJ/mol <j:i3)134o4 kd/mol  E)-753 kJ/mol

21. A spontaneous reaction is taking place in a flask. You notice the formation of gas
bubbles intensifies as the reaction progresses. Based upon the observations, choose the
correct analysis for each term in the Gibbs Free Energy equation.

A) AG <0, AS < 0, AH cannot be determined from information given.
B) AG <0, AS >0, AH <0. NG M- RS>0
\C) MG <0, AS > 0, AH cannot be determlned from information given.

hAG>o AS <0, AH > 0.

22. Choose the correct statement that describes the reaction below.
PCl5 sy = PCls gy + Cl> (g) AH = +113.5 kJ/mol
A) \The reaction is extensive at low temperature.
B) The reaction is extensive at high temperature.
C) The reaction is extensive at any temperature. AN

D) The reaction is not extensive at any temperature.

A
3
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23. The Mond process, shown below, is used to purify nickel. What is the Keq expressnon for

this reaction? D (h/:fco\ T
Niggy + 4CO = Ni(CO)s : j,, JL
A) Keq = [Ni(CO)4] / [CO] \) ))Keq = [Ni(CO)a] / ([COT" x [Ni] )
C) Keq =[Ni(CO)4] / (4 x [CO]) D) Keq=[COJ* x [Ni] / [Ni(CO)4]
Use the reaction coordinate diagram below to answer the next two questions regarding the
reaction: X-Y +Z = X+Y-Z. 2
10k3/mol
8 kI/mol
2k 3fmol s

reaction coordinate

24. Choose the value of AG and E,(forward).
A) AG=+2kJ, Exii=+10kd B) AG =+2 kJ, Eot= +8 kd C) AG =-6 kJ, Eat= +10 kJ
@AG = 6kJ, Eax=+2k] E) AG = -6 kJ, Eg= -2 kJ
25. Select the FALSE statement for the diagram above.

/ },“A) The forward reaction is preferred because Kromward > Kreverse-
'B) The diagram represents a reaction for which K > 1.

ond X-Y is stronger than bond Y-Z.

D) Heating the reaction will result in the formation of more X-Y.

Use the reaction for the formation of of stalagmites and stalactltes for the next two questions.
The reaction is at equilibrium. —

C82+ (aq) T 2HCO;" (aq) = Ca003 Ok C02 ) + H20 g ) AH >0

— /

26. What is the effect on Ca®* concentration when the reaction is heated?
mcreases B) decreases C) stays the same
27. What is the effect on Ca concentration when CO; () is added?
A) increases B) ecreases C) stays the same

28. Choose the sample with the LEAST masse——
A) 6 x 1023 Satoms B) 3x10°Na atoms&o 75 moI Cu atomég D) 1. 5 mol N atoms
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Answer Sheet ex3-2.dat 2009/10/29

Campus Spec Misc Total Score by Part
Name Number Code Data Score 1 2 3 4 5 Pct
IRedacted | e« « I8 C0S ; ; . 67.9
1-A 2-A (C) 3-E 4-D 5-D
6-A 7=B 8-A 9-D 10-C
11-E 12-D 13-B 14-D 15-C (&)
16-A 17-A (B) 18-C (&) LI9=E 20-D
21-C 22-A (B) 23-B (A)’ 24-D 25-C
26-A (B) 27-B (A) 28=C gH)Uh
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