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- MULTIPLE CHOICE. Choose the one alternatwe that best completes the statement or answers the

question. _ - Y. W\/\i‘-:,(ﬁ'/ o molds
1) An aqueous solution is prepared by dissolving 1.05 grams of hemoglobin in 100.0 ml of solution.
The solution has an osmotic pressure of 2.85 mmHg at 25°C. What is the molar mass of

- b
hemoglobin? O
A) 5740 g/mol 0 600315 L’} 0% = _
@90.0 g/mol : a =1 /\AQT M= :ﬁ T T
D) 622 g/mol o 00015 3%

2) An unknown element cr);stallizes in a face-centered cubic unit cell with an edge length of 392.4
pm. The solid has a density of 21.09 g/cm3. What is the atomic weight of the solid?
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3) The K of water at S0°C is 5.47 x 10-14. What is the hydr_bxide concentration in pure water at
50°c? _ | R
_‘7 i x A . N
@) 2.34 x 10-7M o i 2
B)1.00 x 107M - 5
C) 5.45 x 10-7M |

D) 4.68 x 107 M

%

4) What types of gases do not obey Henry's law?
(K) Gases that do not follow the ideal gas law
B) Gases that react chemically with a solvent
C) Gases that have very low solubilities
D) Gases that are difficult to liquefy
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5) Which of these acid-conjugate base pairs would make a buffer with a pH of 7.50?
A) Acetic acid/sodium acetate (pKa = 4.75)
B) Ammonium chloride/ammonia (pKa = 9.25)
C) Carbonic acid/sodium bicarbonate (pK 5 = 6.38)
@ Hypochlorous acid/sodium hypochlorite (pKg = 7.42)

6) Carbon tetrachloride has a normal boiling point of 76.8°C and an enthalpy of vaporization of 29.8
kJ/mol. What is the vapor pressure of ca:bon tetrachlonde at 25°C?

A) 910 mmHg

@) 128 mmHg v ,

C) 690 mmHg MQ

D) 634 mmHg O : b-§

Use the diagram in Figure 1 for the question that follows.

Phase Diagram for a Hypothetical Substance

®~cwowo—~T

Temperature ——
Figure 1. A phase diagram for a hypothetical substance

7) What is represented by the point d on the diagram in Flgure 1?
@) Critical point - v
B) Triple point
C) Normal boiling point
D) Melting point
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8) A gas sample has the following partial pressures P(oxygen) = 234 mmHg, P(mtrogen) 579
mmHg, and P(water) = 36.3 mmHg. What is the mole fraction of water in the gas mixture?
@ 0.043 0. Wt L ‘
B) 0.063
C) 0.045
‘D) 0.059 v

a

9) An unknown gas has a density of 2.35 g/L at a pressure of 750.1 mmHg and 25°C. What is the
molecular weight of the gas?
A) 76.7 g/mol
B) 5.80 g/mol
€) 58.3 g/mol
D) 4.89 g/mol

10) A solution of lead from a battery plant has a concentration of 3.65 x 10-7 M. What is this
concentration in ppb? Assume the solution has a density of 1.000 g/ml.

A) 75.6 ppb
B) 1361 ppb
©) 365 ppb v
D) 6.57 ppb | , )

-_

A

11) How does the kinetic molecular theory of gases explain the relationship between pressure and

temperature?
%) At higher temperatures, the molecules have more energy and run into each other more often,
increasing the pressure. v

@ At a higher temperature, the molecules collide with the walls more often and with more

force, increasing the pressure.
3&/1 At higher temperatures, there are more collisions with the walls, but each collision transfers

less energy.
‘R) At higher ternperatures the molecules have more energy. When they run into the walls, they

transfer less of the energy to the walls.
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12) The statement "At constant temperature and pressure, the volume of a sample of gas is
proportional to the number of moles of gas" is

A) Avogadro's law.

B) Gay-Lussac's law. o
) Boyle's law. cy
D) Charles's law.

0 1438 2 66 |

13) What is'the freezing point of a solution of 14.6 grams of calcium chloride in 246 grams of water?
The freezing point depression constant for water is 1.86°C/m. _
A)298°C '
B) -2.98 °C

0.995 °C
-0.995 °C

14) What is the strbngest intermolecular force present in liquid bromine (Bry)?
A) London dispersion forces

- B) Hydrogen bonds
-C) Dipole-dipole attractions
' @Covalent bonds ,
~ T
(N0 DG Beo)
15) The equilibrium constant for the reaction 0 NObr D
‘ -
W
2NOBr(g) = 2NO(g) + Bro(g) - 6.1 ¥

is 6.2 x 10-3 at 300°C. A mixture of gases has the following composition: [NOBr] = 8.0 x 10-4
mol/L, [NO] = 4.5 x 10-2 mol/L, and [Br3] = 1.6 x 10-2. What is the value of Q?

@) 51 |

B) 1100

C) 6.2 x 1073

D) 0.90
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16) One possible way to convert seawater mto drmkmg water is through distillation. How much
~ energy is required to take 325 ml of water at 20°C and convert it to steam at 100°C? Remember:
specific heat of water = 4.184)/g°C, AHyap = 40.7 kJ/mol, and density of water at 20°C = 0.998

g/ml. ‘
A) 441K SRR
&)842kJ /
C)122k) I
D) 469 kJ

17) Consider the titration of 25.00 ml of 0.200 M benzoic acid (Ka= 6.3 x 10~5) with 0.100 M sodium
hydroxide. What is the pH of the solution when 35.00 ml of sodium hydroxide has been added?

A)3.83 | e dh g £
BY4.57 | &m { - S
C)) 4.50 PH * Ykm £ d\ s ol_\ 0.0v5

@390 2 [4,7/’ < .

18) Carbonyl bromide [COBr2(g)] decomposes to CO(g) and Br(g) with an equilibrium constant (K¢)

of 0.190 at 73°C: r)( Lo‘> AL ¥t g
- ‘% oBr ) T
COBr(g) == CO(g) + Br(g). (o

A 0.015 mol sample of COBr2(g) was heated ina 2.5 L ﬂask until equlhbrlum was attained. What
is the concentratlon of CO at equ111br1um'7

A)1.48x102M
B)6.07 x 10-3 M
C)5.82x103 M
©)3.38x 102 M s -
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19) The chemical system

2Noci) = 2o + Chee)

is at equilibrium at 300°C. What would the effect on the system be if an additional 1.0 mol of
NO(g) was added to the system?
) The reaction would proceed in reverse to use some of the NO that was added. ¥
5) The reaction would proceed in the forward reaction to increase the concentration of Ch.
(@) The system would not return to an equilibrium mixture.
17) There would be no additional reaction since only one product was added

20) Why does water have a very high surface tension?
/) The surface tension of water is hlgh because water molecules do not llke to interact with
other water molecules. :
{B) The surface tension of water is high because of the strong intermolecular forces present in
liquid water. v
Q)_ The surface tension of water is high because it has a high boiling point.

I} The surface tension of water is high because the molecular weight is low but the freezing
point is high.

21) How does an amorphous solid differ from a crystalline solid?
%A) An amorphous solid has a very small unit cell.
@ The forces holding the layers of the solid. together are very weak.
X C) The amorphous solid has an extended long-range order.
D) The components are not arranged in a regular array.

22) Trimethylamine has a Kp of 7.4 x 10-5. What is the pKg of the conjugate acid of trimethylamine?
A)4.93
®)9.87
C) 9.07
D)4.13
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23) For the reaction

PH3BCI3(s) = PH3(g) + BCI3(), b #tA s JL T
what is the correct equilibrium expression?
% =[773] [4073]

B) & = [243] [8c73] J
' T"/{:; 'BC'/3]

', 1
O e

| " PH 3 BCT
= ,f(: [L[f’” STBC; 3 ]

24) A lustrous solid with high electrical conductivity was prepared in the l.aboratory.v It has a melting

point of 186°C, and the liquid conducts electricity. What kind of solid is it?
A) Covalent

ByMetallic
C) Ionic
D) Molecular




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

1. The temperature of a gas in a sealed container changes from 40.0 to 80.0°C. If the volume
remains constant, the pressure will change from 750 mmHg to
[A] 375 mmHg.
[B] 665 mmHg.
[C] 846 mmHg.
[D] 893 mmHg.

@1500 mmHg.

2. Carbon monoxide is toxic because it can successfully compete with oxygen for hemoglobin
(Hb) sites according to the following equilibrium
Hb(0,), + 4CO = Hb(CO), + 40,
From LeChatalier’s Principle, how is CO poisoning reversed?
[A] by increasing the amount of Hb
{(BIby increasing the CO pressure Q__j/

="

y increasing the O, pressure
[D] by increasing the CO, pressure
[E] by decreasing the amount of Hb

3. A 25.00-mL sample of propionic acid, CH;CH,COOH (K, =1.3 x 10'5), of unknown

concentration was titrated with 0.104 M KOH. The equivalence point was reached when
35.31 mL of base had been added. What is the concentration of the propionate ion at the
equivalence point?

[A] 0.0531M = el Ko moldt s

B} 0.0609 M -

@ — SS» 2\ YO IL%O'\O\{W\«Q\

| 1C] 00914 M .
0.128 M - D006

(E] 0.147 M

t@eq pt

O:E)O(z‘;(i)j’p“' = rroles (\ *\Qa\q,(@\ oo




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

4. In which of the following reactions will the pressure increase after the reaction assuming
that no change in temperature was observed?

[A] ZNO(g) + OZ(g) - 2NO2(g)

: il
(s) * O2(g) - Coz(g) L~ {Pka-r-w e

5. If20 mL of 0.10 M NaOH are added to 30 mL of 0.20 M HOAc, what is the pH of the
resulting solution? (K, = 1.8 x 10-3 for HOAc.)
~ NeOWH= 00 02 ~~sf

4'4 N HOALE O 006 ~usl
[B] 4.7
[C] 8.7
[D] 5.0
[E] 2.7

6. For the equilibrium
PCls(g) == PCl;(g) + Clx(g)
K. =4.0 at 228°C. Pure PCly is added to the reaction system. At equilibrium there is 0.16 M

PCls. What is the concentration of PCl; in this system?

(A] 0.16 M Py == Py 4+ Ao e
[B] 0.20 M i
[C] 0.40 M C
0.80 M = o6
[E] 1.6 M
— T
D _emu-o
O\
et




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

~

7. The hydronium-ion concentration of a 0.050 M lactic acid solution is 2.62 x 10-3. The acid
dissociation constant is 1.37 x 104. The pH of this lactic acid solution is
[A] 0.42.
[B] 1.30.
1C])2.58.
i

D] 3.86.
[E] 5.94.

8. At standard conditions, 2.75 L of a gas weighed 5.39 g. The gas is

[A] NF3. — 40 5165 ot V= 2-FSL

[BI Ny — Q%32 gfme

[CINO. — 30 Ol g |oa) 224 L/ ot @ Sep
20. — HL«o'LD(Mﬁ_, =

[E]1 Fo- — 3398 5 Jonw

9. For the equilibrium system
COx(g) + Ha(g) == CO(g) + H,0(g) AH = +42 kl/mol

K equals 1.6 at 1260 K. If 0.15 mol each of CO,, H,, CO, and H,O (all at 1260 K) were

placed in a 1.0-L thermally insulated vessel that was also at 1260 K, then when the system
came to equilibrium, -

[A] the temperature would increase and the mass of CO would decrease.

[B] the temperature would decrease and the mass of CO would decrease.

[C] the temperature would remain constant and the mass of CO would increase.
the temperature would decrease and the mass of CO would increase.

[E] the temperature would increase and the mass of CO would increase.




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

10.

11.

12.

Which of the following reactions represent(s) the amphoteric behavior of aluminum?

1. 2Al(s) + 6H*(aq) —> 2AI**(aq) + 3H,(g)

2. 2Al(s) + Fey05(s) —— Al,05(s) + 2Fe(s) &= D1 splacernent icn |
3. 2Al(s) + 20H"(ag) + 6H,0()) — 2AI(OH),(aq) + 3H,(g)

[A] 1 only
[B] 2 only

[E] 1,2, and 3

A sample of hydrogen was collected by water displacement at 23.0°C and an atmospheric
pressure of 735 mmHg. Its volume is 568 mL. After water vapor is removed, what volume
would the hydrogen occupy at the same conditions of pressure and temperature? (The vapor
pressure of water at 23.0°C is 21 mmHg.)

ﬁk]\ BT T= 2,3"c;.\',‘7p- 2 U = DA D s
[BI'539 mL V=0 5680
[C] 552 mL N
[D] 568 mL »
[E] 585 mL

Which of the following can we predict from an equilibrium constant for a reaction?
1. The extent of a reaction

2. Whether the reaction is fast or slow

3. Whether a reaction is exothermic or endothermic «<~—— ©™ f) ‘3 ) Dl

([\-K])l only P
[B] 2 only
[C] 3 only

@1 and 2 only

[E] 1 and 3 only




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

13. Given that K, for HNO, is 5.0 x 1074, calculate the equilibrium constant for the reaction
NO, + H,0 = HNO, + OH |
[A] 5.0 x 104 'L SN
[B] 2.0 x 107!
C@] 2.0 x 104
[D] 5.0 x 100
[E] 5.0 x 1018

14. The ionization constant of water at 60°C is 9.2 x 10-14. What is the pH of pure water at this
temperature?
H,0 == H'(aq) + OH (aq)

[A] 5.5
[B] 6.0
@6.5
[D] 7.0
[E] 7.5

15. Ina0.10 M solution of sodium hydrogen sulfate, the HSO," ion is 29% dissociated. The
equilibrium constant for this acid is

[A] 8.4 x 1073,
[B] 1.0 x 102, B
[C] 1.2 x 1072,
[D] 2.0 x 102,
(E] 2.4 x 1071




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considcred Final.

The equilibrium constant at 1300 K for the reaction Hy(g) + Bry(g) == 2HBr(g) is
1.6x 10°. The value of K for HBr(g) == 1/2 H,(g) + 1/2 Bry(g) is

[A] 6.3 x 106,
[B] 2.5 x 10°3.
[C] -1.6 x 10°.
[D] 2.5 x 103.

@ 1.6 x 10°5,

17. Calcium nitrate will react with ammonium chloride at slightly elevated temperatures, as
represented in the equation

Ca(NO3),(s) + 2NH,Cl(s) —— 2N,0(g) + CaCl,(s) + 4H,0(g)
A 3.00-mol sample of each reactant will give what volume of N,O at STP?

1.2 L
[B] 2241
[C] 336 L
[D] 44.8 L
[E] 6721

18. The equilibrium constant for the reaction
Ha(g) + I(g) == 2HI(g)
1s 62.5 at 800 K. What is the equilibrium concentration of I, if [HI] = 0.20 M and
[H,] = 0.10 M? '

[A] 8.0 x 104 M

6.4 x 103 M
(C]

0.20 M
" [D] 0.10M
[E] 32x102M




Multiple Choice Questions: 1 mark each.

Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

19. For an acetic acid—sodium acetate buffer solution to have a pH of 4.97, what molar ratio of

CH;COOH to NaCH;COO is needed (K, for CH;COOH is 1.8 x 10-3)?

@.60 — C( AR = ’J"jo Extos) -+ ,(,03 C@;ﬁm
B] 0.8

[C]12 :'_7:5 “4Y-a% = “Y. 4 —-&—L)@C — )
[ T (e 1w = )

[E ] 2.0

20. In the reversible reaction
HCOO (aq) + H.0(/) == HCOOH(aq) + OH(aq)

which are the Brensted acids?
[A] H,0, HCOOH, and OH"
?@I O and OH"
@HzO and HCOOH &=—

[D] HCOO" and HCOOH
[E] HCOO" and OH"

21. Which of the following samples has the least moles of gas?
[A] 1.00 L of NH; at STP — 2D+ © U6

l.OOLofHClat20°Cand1.00atm — O-O0uLS- @—

[C] 1.00LofHyat0.0°Cand I.10atm — o - OY4A

[D] 1.00 L of Arat-10.0°Cand 1.00atm — o » ©.4 6%
[E) 1.00 L of CH, at STP — O+ Otk

e L
o\




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

22. Which salt, KCI, Na,CO5, NH,Cl, RbF, or Zn(NOj3),, is most likely to form an aqueous
solution having the pH shown in figure B?

7.00

pH Meter

[A] KCI
[B] Na,COj,
[C] NH,CI

@ RbF

[E] Zn(NO3 )2

23 For the reaction system 2C0O.(g) + Na(g) + heat === 2NO(g) + 2CO(g), the conditions that
favor maximum conversion of the reactants to products are

[A] low temperature and high pressure.
[B] low temperature and low pressure.
@high temperature and low pressure.
[D] high temperature and high pressure.

[E] high temperature, pressure being unimportant.




Multiple Choice Questions: 1 mark each.
Fill in all answers on the TRS form. Answers on the TRS form are considered Final.

24. Molecular speed distributions for a gas at two different temperatures are shown below.
Which of the following graphs correctly describes the distributions at the two temperatures,
where T, > T,? NOTE: the small vertical lines indicate average speed.
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[E] none of the above.




