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Exam 2 Practice Sheet
CHM 1046 - Sp 2002
Dr. Palmer Graves, Instructor

MULTIPLE CHOICE

1. The reaction below is first order in [H304]-
2Hz 0z (1) *+ 2H;0(1) + 0:(9)

A solution originally at 0.600 M Hy;O0, is found to be 0.075 M after 54 min. The
half-life for this reaction is __ min.

a) 6.8

b) 18

c) 14

d) 28

e) 54

2. The activation energy of a first-order reaction that has a rate constant of 4.41 =«
10-*¥s-1 at 351K and rate constant of 9.79 = 10-%*s-! 588K is kJ/mol.
a) 2.67
b) 2.90
c) 0.0589
d) 22.4
e) 0.450

3. A reaction with activation energy of 123 kJ/mol has a rate constant of 0.200 s-! at
311 K. At a temperature of __ K, the rate constant will be double that at 311 K.
a) 304
b) 316
c) 622
d) 349
e) 246

4. Consider the following data at a given temperature:

Equilibrium Ko
N2Og (@) * 2 NOz (@) 0.37
2N2Sg! +502S9!*2N205Sg! 3.9 = 1071
Na(a) + 2 05(9) * 2 NO;(Q) 4.1 = 10°1
What is the value of K. for 2 NO;(g) * N;04(g) at the same temperature?
a) 1.6
b) 2.7
c) 9.0 = 10%
d) 18

e) 3.2 = 10%
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The stoichiometric equation for a reaction is:
2A + 2B +* C

The mechanism for this reaction is:

(1) A+B=*D (slow)

(2 D+ B+ E (fast)

(3) A+ E=*C (fast)

Of the following rate laws, __ is the correct rate law for this mechanism.
a) Rate = k4 [A]L[B]

b) Rate = kz:[A]LE]

c) Rate = k4 [A]*[B]®

d) Rate = k3 [D][B]

e) Rate = kyks:[A]1[B1LD]

The reaction

X +Y = 2M

has K. = 0.89 at 672 K. At equilibrium,
a) products predominate substantially

b) reactants predominate substantially
c) roughly equal molar amounts of products and reactants are present
d) only products exist

e) only reactants exist

The equilibrium constant for reaction (1) below is 4.22 = 10-%. The value of the
equilibrium constant for reaction (2) is
3A + 2B =2 2D + E (€D
2D + E = 3A + 2B (2)

a) 5.78 = 10-*%

b) 4.22 = 10-*%

c) 1.78 = 10-F%

d) 237

e) The value of K; cannot be determined from the data given.

For the following reaction at 25°C, K, = 3.0 = 10%. What is K,?

2H;S(g) + 30:(9) = 2H:0(g) + 2S0:(9)

a) 1.2 = 107
b) 8.2 = 10-F%
c) 3.3 = 10-F
d) 3.0 = 10F%
e) 7.3 = 10F

The expression for K. for the reaction below is
NiCOz (s) + 2H*(aq) = Ni**(ag) + COz(g) + HzO(l)

a) [Ni**]/[NiCO:]

b) [NiCO:1/[Ni**]

c) [Ni#*][COs]1/[H"]*
d) [Ni**][H*]*

e) [CO;]
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The following reaction was carried out at 25*"C with the initial concentration of NO4
being 0.70 mol/L and no NO(g) or O;(g) initially present. At equilibrium the NOj;
concentration was found to be 0.28 mol/L. Calculate K. for the reaction.

2NOs (g) = 2NO(g) + 0z (@)

a) 1.9
b) 0.94
c) 0.47
d) 0.14
e) 2.1

Consider the reaction below:

CO(g) + Hz0(g) = COz(g) + Hz(9)

In an experiment, CO(g) and H;0(g) are mixed together in such a way that their
initial concentrations were 0.35 mol/L and 0.40 mol/L, respectively (there is no COj
or Hsy initially present). At equilibrium it was found that the concentration of
CO(g) was 0.19 mol/L. The value of the equilibrium constant for this reaction is

a) 1.0
b) 0.90
c) 0.56
d) 0.34
e) 1.8

For which one of the following reactions are K. and K, the same?
a) Hz(g) + Cl;(g) = 2HCI(9)

b) 2S0;(g) = 2S0:(9) + 02(9)

c) N304 (g) & 2NO:z(9)

d) C(s) + COz(g) = 2C0(Q)

e) 2C0(g) = C(s) + COz(9)

For the gas-phase reaction

Hg + Xg = 2HX

the equilibrium constant at 501 K is __ when the equilibrium concentrations
of H; = 0.0025 M, Xz = 0.0050 M, and [HX] = 0.0075 M.

a) 0.22

b) 60

c) 1200

d) 18

e) 4.5

The value of K. for the following reaction is 1.6:

C(s) + COs(g) = 2C0(®)

The equilibrium concentration of CO for an equilibrium concentration of CO; of 0.50

M 1s M.
a) 0.80
b) 0.75
c) 0.89
d) 0.31

e) 1.12
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CeHe (@) + 3Hz(9) = CegHiz(9)
When 1.00 mol CgH; and 3.00 mol H; were placed in a 200.0 L container and allowed to
reach equilibrium over a catalyst at an elevated temperature, the resulting mixture

contained 0.137 mol CgH;s. The equilibrium amount (mol) of Hy is ___ . The
initial amount of CgH,;; was zero.

a) 0.137

b) 0.411

c) 0.0457

d) 2.59

e) 2.86

The equilibrium partial pressure of PCIl: in a 3.00 L vessel that was charged with
0.123 atm of PClg, if K, = 0.0121, is atm.

PCIz (g) = PCl:(9) + Cl:(9®)

a) 0.078
b) 0.0450
c) 0.0900
d) 0.0330

The value of K. for the following reaction is 0.070. What is the equilibrium
concentration (M) of CyHys 1F the equilibrium concentrations of CyHg and CiHy are
both 0.035 M?

CaHia (@) & CyHg (@) + CyHi (@)

a) 0.018
b) 57
c) 0.50
d) 2.0
e) 0.10

The value of K. for the reaction below is 0.016. Under a set of equilibrium
conditions, [HI] = 0.10 M and [Hz] = [I:]- Calculate the concentration of I; (M).

2HI(Q) = Hx (@) + 12(9)

a) 1.3 = 10-*
b) 4.0 = 10-¢%
c) 3.1 = 10-%
d) 1.3 M
e) 0.31

For the vapor-phase reaction
2AZ 2 Ay + Zy
K. = 16 at 523 K. If 0.030 mol AZ is introduced into an evacuated 1.00 L vessel at

523 K, then at equilibrium [Z;] 1is M.
a) 0.003

b) 0.013

c) 0.017

d) 0.24

e) 0.0052
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Consider the following reaction at equilibrium:
2NH: (9) = N:(9) + 3H:(9) iH* = +92.4 KkJ

Adding Ni(g) to the system at equilibrium will

a) decrease
b) decrease

the concentration of NHz(g) at equilibrium
the concentration of Hi;(g) at equilibrium

c) increase the value of the equilibrium constant
d) cause the reaction to shift to the right
e) remove all of the Hi(9g)

Consider the following reaction at equilibrium:
2NHz (g) = N2 (@) + 3H:(9) iH* = +92.4 kJ

This reaction will shift to the right with
a) increasing both temperature and pressure
b) increasing temperature and decreasing pressure
c) decreasing both temperature and pressure

d) decreasing temperature and increasing pressure
e) the addition of extra N; to the container

What is the conjugate acid of NHz?
a) NH3

b) NHs*

c) NH3+

d) NHg*

e) NH4OH

What is the pH of a solution in which the molar concentration of HCI is 1.3 = 107®1?
a) 1.00
b) 10.89
c) 3.11
d) 6.00
e) 7.00

What is the pH of a 0.015 M solution of barium hydroxide?
a) 12.48

b) 12.18

c) 1.82

d) 10.35

e) 1.52

What is the pOH of a 0.015 M solution of barium hydroxide?
a) 12.18
b) 12.48
c) 1.52
d) 1.82
e) 10.35

In basic solution, __
a) [Hz0"]1 = [OH"]

b) [Hz0"] > [OH™]

c) [Hz0"] < [OH]

d) [Hz0*] = 0 M

e) [OH"] > 7.00
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What is the pH of an aqueous solution at 25%*C in which [H*] is 0.0025 M?
a) +3.40
b) +2.60
c) -2.60
d) -3.40
e) +2.25

What is the pH of an aqueous solution at 25*C in which [OH™] is 0.0025 M?
a) +2.60
b) -2.60
c) +11.40
d) -11.40
e) -2.25

What is the pH of a solution that contains 3.98 = 10™* M hydronium ion at 25"C?
a) 8.400
b) 5.600
c) 9.000
d) 3.980
e) 7.000

~N W © U1

Calculate the pOH of a solution at 25*"C that contains 1.94 = 10™'" M hydronium ions.
a) 1.940
b) 4.288
c) 7.000
d) 14.000
e) 9.712

Which solution below has the highest concentration of hydroxide ions?

a) pH = 3.21

b) pH = 12.59

c) pH = 7.93

d) pH = 9.82

e) pH = 7.00

The [H*] in an aqueous solution at 25*C whose pH is 8.11 is __ M.
a) 7.76 = 10~%

b) 1.31 = 10%

c) 7.76 = 10%

d) 1.31 = 10°%

e) 8.12 = 107%

The [H*] in a solution at 25%C with a pH of 4.39 is __ M.

a) 3.9 = 10-1

b) 0.64

c) 0.012

d) 4.1 = 107F

e) 2.5 = 107

The H* concentration in a solution at 25%*C with a pH of 3.75 is M.

a) 5.6 = 10%
b) 7.5 = 107%
c) 5.6 x 10-%1
d) 1.8 x 109
e) 10.25
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The [OH™] and pH of a 0.0012 M Ba(OH)s solution at 25%*C are

, respectively.

a) 0.00060, -2.62
b) 0.0012, +2.92
c) 0.0024, +11.38
d) 0.0024, +2.62
e) 0.0012, -2.92
The pH of a 0.011 M NaOH solution at 25"C is
a) 1.96

b) 4.51

c) 12.04

d) 12.90

e) -1.96

What is the pH of a 0.053 M solution of KOH?
a) 6.91

b) 12.72

c) 7.33

d) 1.28

e) -1.28

(c) 2000 Prentice-Hall, Inc.
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