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Instructions:
1. The complete examination consists of 24 multiple choice questions worth one
mark each.
2. All questions are to be answered. Only ONE answer is correct for each
question.
3. Answer each question by filling in the corresponding bubble on the TRS form

using pencil only.

4. There are 4 different versions of this test. Fill in the corresponding version
in question # 100 on the TRS form. The TRS form will not be marked

unless the test version is identified in question # 100.

5. Fill in your answers on your TRS form (which appropriately indicates your
name, student number and course section) as you do the test. You will not be

given additional time to fill in answers.

6. At the conclusion of the test hand in the TRS form. Failure to submit the TRS

form will result in a grade of zero (0) for the test.
7. Answers recorded on the TRS form are considered final.

8. A periodic table and data is supplied on the back page of the exam.
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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the

question.

1) In which of the following reactions will Ko = Kp,?
Alez(g) +I(g) = 2 HI(g)
"B) NyOy(g) = 2NOo(g)
C) Ny(g) + 3 Hy(g) = 2 NH3(g)
D) CO(g) + 2 Hy(g) = CH30H(g)
E) CHy(g) + HyO(g) = CO(g) + 3 Hy(g)

2) Consider the following reaction and its equilibrium constant:

SOy(g) + NOp(g) == SO3(g) + NO(g) ~ K=0.33

A reaction mixture contains 0.39 M SO, 0.14 M NOj, 0.11 M SO3 and 0.14 M NO. Which of the following

statements is TRUE concerning this system?
iiA)}The reaction will shift in the direction of products. QL =
B) The equilibrium constant will decrease.
C) The reaction quotient will decrease.
p D) The reaction will shift in the direction of reactants.
E) The system is at equilibrium.

3) Determine the pH of a 0.116 M Ba(OH), solution at 25°C.
A)12.56 3

B) 0.63
@13.06

D) 8.62

? @13.37

4)‘\‘Whi£h of the following statements is TRUE?
A Energy is given off when the attraction between two molecules is broken.
B) Intermolecular forces are generally stronger than bonding forces.
he potential energy of molecules always decreases as they get closer together.

D) Increasing the pressure on a solid usually causes it to become a liquid.
E) None of the above are true.
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@An aqueous solution is prepared by dissolving 1.05 grams of hemoglobin in 100.0 ml of solution. The

solii n has an osmotic pressure of 2.85 mmHg at 25°C. What is the molar mass of hemoglobm’

68,400 g/ mol oz PV | 55275 % 19 “5 ol
B) 622 g/mol F
C) 5740 g/ mol I~ 3 L "
D)90.0g/mol M s - £%, 5 ol - 2h g/ .
E) 68.4 g/mol M-

etermine the normal boiling point of a substance whose vapor pressure is 55.1 mm Hg at 35°C and has a

‘ AHvap of 32.1 kJ/mol. m , N
I A € T
390. K \ o |- —= T +
C) 368 K \ \ ‘; "“{« \ e R
D) 412K o tea e X
E) 255K ¢, &8 =815

7) Consider the following reaction:

NO(g) +503(g) = NOz(g) + SOz(g)
- ? ) o-2{ )
‘A reaction mixture initially contains 0.86 atm NO and 0.86 atm SO3. Determine the equilibrium pressure of
NOg if Kp, for the reaction at this temperature is 0.0118.
— 2L — DL X o & Sl
A)078 atm Bl (0 8b-2T) o
084 atm -
C) 0.012 atm '¢ -
D) 0.048 atm Y
E) 0.85 atm

8) What is the pH of pure water at 40.0°C if the K,y at this temperature is 2.92 10-14

G =
g;;ﬁg n.a2 »\0 = G
@0.465 W o - M(_%\E
6.767 P
E)7.233 = b-T6T302
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9) Which of the following will cause the volume of an ideal gas to triple in value?
( é) owering the pressure by a factor of 3 while the temperature stays constant.
B) Raising the temperature from 25°C to 75°C at constant pressure.
C) Lowering the absolute temperature by a factor of 3 at constant pressure.
D) Lowering the absolute temperature by a factor of 3 while increasing the pressure by a factor of 3.
E) Raising the absolute temperature by a factor of 3 while increasing the pressure by a factor of 3.

N/
W
/
g B
\/
34.6°C 783°C | 100°C V o
800 )
760 v ;
Normal boiling /
" point /
600  Diethyl /

ether

d
Ethyl alcohol f

{ethanol) /‘ Water

&
=

Vapor pressure {torr)

200
Ethylenc
u - glycol
() b " S
0 20 40 64 80 1v0

Temperature (°C)
10) Based on the figure above, the boiling point of diethyl ether under an external pressure of 1.32 atm is
°C.

A)346
B) 30
C))40

10
E) 20

11) Which of the following is NOT a conjugate acid-base pair?
_A) NHg*/NHy
B)HyS03/HSO3"
(C)Hz0*/0H-
DY CoH30,7/HCGH30,
.EYAII of the above are conjugate acid-base pairs.

b 1
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¢ M = gg\gg 2‘

@Determine the volume of HjS (at 375 K and 1.20 atm) needed to produce 55.0 g of S. Assume that there is
excess 5Oy present.

2 HyS(g) + SO 35(s) + 2 HyO PV= BT
| 25(g) +SO5(g) (s) + 2 HyO(g) e Bl
A)27L P
B)293 L _ 550 . & yo0-0820 * 375
&4.0[, 31'06 3
D),66.0L J=
E)341L
= A3l

13) Consider the following reaction:

CHy(g) + 2 HpS(g) == CSy(g) + 4 Ho(g)
0-506 0-75 o o}

A reaction mixture initially contains 0.50 M CHy and 0.75 M HpS. If the equilibrium concentration of Hy is
0.44 M, find the equilibrium constant (K) for the reaction.

. — 2ok + 2 +hat 4
A)29 \< - (o.\\v(o-uu\}
B) 0.23 629 0-5% o) o Ll [ __._.____-\————-—wmv.—:\:
C) 10. R s [mfza {5-53)
034 ~x = O \i :
%}.038 - = m= B ETE

14) What volume will a balloon occupy at 1.0 atm, if the balloon has a volume of 7.6 L at 3.8 atm?

A)29L PN= mRT
B)50L T = PN
C)35L i P
D)17L N PN
E)20L B o 22
s ot K

V, = 28-38 L

@Determine the solubility of Ny in water exposed to air at 25°C if the atmospheric pressure is 1.2 atm.

Assume that the mole fraction of nitrogen is 0.78 in air and the Henry's law constant for nitrogen in water at

this temperature is 6.1 x 104 M/atm. N D
{ -4 - e \ at
(A7 <1074 M i NN gang % )e R a¥)
B)6.5x10"4M =( 6-\x\o M Y O |
C)1.8x10"4M b T
-4 -
D)15x10™4M _ 5.7 %10 M

E)36x10~4 M

A-4
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Determine the vapor pressure of a solution at 25°C that contains 76.6 g of glucose (C¢H12Og) in 250.0 g of

water. The vapor pressure of pure water at 25°C is 23. 8 torr.

A)729torr . = "16-4 ;‘ - 0-43 el
H B) 22.9 torr Cea O T120.0\ glwd K =243 - covo98
| @231 torr I ¥ - Y 12-88
= O- = .
D) 70.8 torr i %%lw‘\* k2
.29 torr o L7137t~

‘I

] M =
opov Pressuve C03048 x 58 o
—>> e B g koW — o0.7375 N = 23.06 towme = 23‘\Jow~.

17) The following reaction is used to generate hydrogen gas in the laboratory. If 243 mL of gas is collected at 25
°C and has a total pressure of 745 mm Hg, what mass of hydrogen is produced? A possibly useful table of

water vapor pressures is provided below. My ( o %1008 9
= ool i
Mg(s) + 2 HCl(aq) — MgCly(aq) + Hy(g) T (°C P (mm Hg)
20 17.55
= = 25 23.78
M 30 31.86
. _ 5 .
A)00449“I—‘Im St L4 /P = /Pu + rpvc
. T Ha T Ra
&2 5 Wa = 0-24L347 Fon
B)0.0144gH2 : /\3.‘%1 = T8N . R e Y04
C) 00717 g Hy T = ag K
.019OgH2 NI i
E) 0.0196 g Hy NP -
e = ;:M:{? - .42 2.5 % ‘D - f'““sl

18) Calculate the pH of a solution formed by mixing 250.0 mL of 0.15 M NH4Cl with 100.0 mL of 0.20 M NHs.

The Ky, for NHg is 1.8 x 1075. oo bobs
A)4.74 — 5.063775 mek 0 02 mal
B)9.53

8.98
D)o9.2s
E)9.13

K& = K\J

1
R
o

R
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19) Place the followi_g:g compounds in order of decreasing strength of intermolecular forces.

£,

o “‘*%2 o,

A)O, > COy > HF
BYHF > COy > Oy
C) COp > HF > Oy
D)CO, > Oy > HF
E) HF > O; > COy

20))Find the percent ionization of a 0.337 M HF solution. The K, for HF is 3.5x1074.

A4 wfF = BY + F°
q )3.5 x 1072 % 0 - 337 © o > 2¢ = O. o10 % g6M
C)11% = 5L ¢ >
32 % N - = °/° = Ao # |00
E)12x1072% \<a. = W*1LF 1 0-3%1T M

[‘H.F'x']z_ - 3‘\1 ‘/.

35 %) o . - S
To 2371~
21) A sample of gas initially has a volume of 859 mL at 565 K and 2.20 atm. What pressure will the sample
have if the volume changes to 268 mL while the temperature is increased to 815 K?

10.2 atm PN = m R
B) 6.53 atm ‘
C) 153 atm m = EL
D) 1.05 atm QY
E) 9.83 atm
(P \ N \ = Y 2 N s
iy X S
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22) Express the equilibrium constant for the following reaction.

P(g) + 3/2 Cly(g) = PCls(g)

_[PJ[CIpP/2
A K= [PCl3]
2
B) K= [PCl3]

[PRIC

_[pcp)t/2
[p]l /2[C12]1 /3

[PCl3]
[P][Cl,13/2

_ [PPICHP

E)K
[PCl3]?

23) Choose the solvent below that would show the greatest boiling point elevation when used to make a 0.10m
(m stands for molal) nonelectrolyte solution.
A) CHCl3, Kp =4.70°C/m
B) CH3CHyOH, Ky, = 1.99°C/m
C))CCly, Ky, =29.9°C/m
D) CH3CHyOCH,CH3, Kp = 1.79°C/m
E) CgHg, Kp =5.12°C/m

24) A solution is prepared by dissolving 98.6 g of NaCl in enough water to form 875 mL of solution. Calculate
the _u ass % of the solution if the density of the solution is 1.06 g/mL.

10.6% _
B) 9.4% a- I{NJ’L‘
C) 12.7%
D) 11.9% \-06 o0 = M-
E) 11.3% e 975 mi




