of [HF] = 1.29 M.

solution with initial concentrations
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| ; éﬂ ﬂ" w solubility of carbon monoxide at 0.0 °C and 1.0 atm CO pressure is 0.0354 mg CO per mL of
o Je mm_ L “M miﬂ be the molarity of CO in water at 0.0 °C and the observed partial pressure of CO in

g Py - ¥ % i |_'.
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- 4) The aqueous solubility of carbon monoxide at 0.0 °C and 1.0 atm

solution. What would be the molarity of CO in water at 0.0 °C and the observed partial pressure of COan

~ air (0.00036 atm)?

AN 18 - 10°3 M 5
- B)4s =107 M . f.

0 D)szs103m

e B2« 104M

L
Sl i L
SRR
E ._' I-:Il-' L & " {: x|
¥y = e 3
i II"I.."I-‘-"I i - F

-
5

% _J'
=‘_.

.‘.'l"“il ? ) .-.4':.

() pressure is 00354 mg CO per mi. of

L+
e

il 3 Which of the following ionic compounds should have the highest melting point?
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~ B)Forafirst order reaction with a half-life of 1.25 hours, what is the value of K

- A)1.54 x10-4 min-1
ShE Uk E}Zsﬁ? *x 10~2 min-1 !‘a (. {-"
o €©)924x10-3 min-1 s e oy
D) 1.33 x10-2 min-1 |

i

1: 2A(g) — 2B(g) + (i(g})ﬁmmﬂtim - time data are:
| InfA] 1.
(A]

.300 500
166 682
032
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15} What is the rate hﬁf for the following mechanism?

koS mamoczm* - CH3COOH R C2H5+ (Very Fast)
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18) When a liquid is in equilibrium with its vapor in a closed container:

~ A) the rate at which molecules from the liquid phase enter the gas phase exactly equals the rate at
~ which molecules from the gas phase pass into the liquid phase

B) the amount of gas in the container must exactly equal the amount of liquid —
C) a change in temperature will not change the pressure in the container

D) molecules cannot go from the liquid phase to the gas phase because the amount of liquid in the -
container 1s constant

E) the vapor will gradually change back to

o -i'l_' E M I‘l:\'-\!'-\.-\. 3

=

the liquid state, that is, no vapor will be left

19) Which of the following is longest?

g_ A}Bﬂxlﬁ'm%-w — - 1 H P

o ﬂ_“‘—-"‘*—-B) m Pm i ' Hh g .t:# "}% v/ ' - e
- - C)30x10-Mm ‘
v 10 < D)3.0nm

E) All values are the same length

20) 0.750 mol of N2 and 1.200 mol of H? are placed in a 3.00 liter container. When the reaction: @
N2(g) + 3Ha(g) = 2 NH3(g) reaches equilibrium, [H2] = 0.100 M. Which of the following is M ’
A) [NH3] = 0.150 M [ . ¢5 wol 1a8 & :
B) INH3] = 0.200 M e ST 2
C) [N2] =0.250 M 2 mo b i
D) IN2] = 0.650 M T e
E) none of these
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22) Given that: *
Ag*lag) + e~ — Ag(s) E° = 0800V ; g

Mg2+(aq) + 2 e~ — Mg(s) E°=-235V ; I ™ o

s the following reaction spontaneous and why?

Mg(s) + 2 AgNO3(aq) - 2 Ag(s) + Mg(NO3)z(aq) s 2

A) no, E° is a positive value ol I
B) yes, E° is a negative value |
C) no, E° is a negative value

D) yes, E° is a positive value

E) no, Mg(s) does not react with Ag*

B)O.Sl-lz(g)...c]z(s) HO(S)
= S, G Hﬂw D :;-.
E) none of these

wr 3
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25) Calculate AG for the reaction Cu(s) + H20(g) ~ CuO(s) + H%(;) at 500K

Cu(s)
HoOAg)
CuOXs)
Ha(g)

/A) 1106 k)
B) -58.6 k
C) -135.4 kJ
D) 2318k}
E) 86.74 kJ

A) 28 x 102 M-1 &1 :

B) 1.7 » 103 M &1 B e
C) 28 x10-2 M -1 Gl
E) 1.7 x 10-3 M~1 ¢-1 A A

AH ¢ (k] /mol) S (J/mol K)

-241.8 188.7
~155.2 43.5 ’
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28) To precipitate Ag* from solution one could add:

C) NaNOs(aq) A A | e
D) HNO3tag) | B

E . E e i
: y o A T 1] o
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29) For COfg) + Halg) = H2COAg), AH® = -5.36 kj/mol and AS® = ~109.8 J/(mol'K). Assuming thatthe
values of AH® and AS® do not vary with temperature, what is the temperature at which Keq 510102

A) 25 °C | _ L
B) -237 «C .
i T v
D) -198 °C | ik R
E) 218 °C
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32) A solution of potassium permanganate was standardized by titration of a solution mma hy i
0.268 g of pure sodium oxalate in approximately 25 mL of distilled water. A 31.4 mL volume of H188C w
required to reach the endpoint. The reaction is: . " E_ “ﬁ: i

o’

2 MnOy4~ + 5 C9042~ + 16 H* — 2 Mn%* + 10 CO3 + 8 HyO. S
What is the initial molarity of MnO4~ in solution? |

A) 00174 M i
B) 0.0255 M Ui
C) 0.0348 M e
D) 0.159 M R N
E) 0.0637 M i

33) A 500.0 mL sample of O2(g) is at 780 mmHg and 30 ﬂWhthhﬁmeﬁmﬁ
pressure and amount of gas, the temperature is decreased to -15 °C? e oy

A) 437 mL [r: NE e w5

C) 250 mL TRpeho it
E) 426 mL Bl oo -
Trl =
34) How long would it take to deposit 15 .0 g of copper metal from a co
electrolysis cell running with a current of 150 mA 2 (1 A = 1 "/ sec)

C) 127 h |



2MnOy +5C2047" + 16H® — 2Me* + 1000 + §H0. S
What is the initial molarity of MnOg~ in solution?

A) 00174 M
B) 0.0255 M
C) 00348 M
D)0.159M o i
E)0.0637 M e

33) A 500.0 mL sample of O2(g) is at 780 mmHg and 30 °C. What willl be the new
pressure and amount of gas, the temperature is decreased to -15 °C?

L

electrolysis cell running with a current of 150 mA ? (1 A = 1 C/se
A)1950h
B)a22h

C) 127k
D)anh

th,;.lr'i'b | i A AR o

MIMMAN: i o
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35) Which one of the four following compounds has the highest viscosity:
CH3CHYOH ; CH3CHCHCH3 ;s HOCHCHR0H ; CH30CHCH3 ?

A) CHaCHCHpCH3
B) k“ﬁ(rlizt My )
C) HOCHyCHyOH
D) CHyCHyYOH

E) There is not enough information to determine relative viscosities.

36) The reaction A + B — C + D is second order in A and zero order in B. The value of k is 0.012 M~1 m'l
What is the rate of this reaction when [A] = 0.125 M and [B] = 0.435 M?

A) 1.3 M min-1
B)19x104Mmin-1 ., / :
C) 15103 M min-1 * D0V 2.1 8. Mok

D) 5.0 x 104 M min-1
E) 3.4 x 10-3 M min-1

......
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39) The density of N2O at 1.53 atm and 45.2°C is g/L.

39 % : ;i

1.76 o il o

182 . '
E)o3ss | i r A h e

Sud

L3

AH- AS+
B) A+, AS+
A AS-

B T

D) aii+, as-

,._—-l-—"'-"-l ; : ;. A

————
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The next question are based on the diagram below:

250

* ol

150

—4
-
e Rk T,

LY
e e i .
;
4
a

100

Temperature (C)
4+
]
.,
e ' e s

i, e

-m - —— i P — s s
B

42) What phase of the material is
‘A) Supercritical Fluid |
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44) A 31.4 mL sample of Ny gas was collected over water at 23.7 °C and a barometric pressure of 706 mmHg.
What mass of No was collected? [Vapor pressure of water at 23.7 °C is 22 mmHg].

A) 34.6 mg

B) 33.4 mg | ey ey
C) 37.7 mg PR e ™ oA
D) 325 mg | i
E) 393 mg e

i

45) Given the table below predict the numerical value of the standard cell potential for the reaction: '_ % "*’;

2 Cr(s) + 3 Cu2*(aq) — 2 Cr3+(aq) + 3 Cu(s) bl "' o

Half Reaction Table . by .l o
E° (volts) SRR
(RER 247 = Cods -0.41 g T
(3) Cro072- + 14 H+* + 6 e~ = 2Cr3+ + 7 HoO 1.33 | P > _;:.,_:: i
R 08 o LT
(5) Cu2+ + 2~ ~+ Cu oAt TG
(6) Cu2+ + e~ — Cu+ 0f6 " T i R

A) =0:40 volts | P
B) 2.50 volts
C) 1.08 volts g
05 ads S eSOl

P
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47) What is the value for K¢ if [COJ = 0.025, [Hp] = 0.013 and [CH3OH] = 0.0028 at equilibrium for the
following reaction:
CH30H(g) == CO(g) + 2 Ha(g) ?

A)15 x10-3

B) 8.6 2
C) 9.1 x 10-7 i
D) 6.6 x 102 PR
E) 0.12 s

48) Which of the following would NOT be considered a buffer solution? el E 5 :

A) 0.1 M NH3/0.1 M NH4Cl L
B) 0.1 M HNO3/0.1 M NaNO3 i R

X " i T e ?’.;'
SO AN s MR
C) 0.1 M HC2H302/0.1 M NaCoH302 R e

D)01MHzS03/01MNaHSO3 G e
E) 0.1 M H3PO4/0.1 M NaFhPOg ey R e

=
i
A

A
“u\“
“y
T
G
i

y iy . a B, !
' i [ 3 o x
i 5 £ ) ) r "y om T
;

49) Lead, water, sulfur, and arsenic have specific heats of 0.128, 4.18, 0706, and 0329 ] g = &C

Which of the following would need the smallest quantity of heat fo change the temper:

A) They all absorb the same amount of heat to change the
B) lead

D) arsenic
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