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15.1. Which of the following is not part of the equilibrium constant expression, K.?
A) Solids B) Liquids C) Dissolved species D) AandB E) Band C

15.2. Which is the correct equilibrium constant expression for the following reaction?
FeO(s) + Ha(g) =7 Te(s) + 1L,0(g)

A) K= 0]/ [H] D) K, = [Fe][H,0]/ [Fe;03] [Hy]
B) K= [Fe] [I120]/ [Fe;05] E) K= [I]/[H0]
C)  Ke=[Fex05] [H2]/ [Fe][H0]

15.3. The equilibrium constant expression for the reaction

2BiCl(g) = Bryg) + 3Ch(g) is

A)  K.=[Brs] [Ch}/{B:Cl] D) K, =[B:CLY/[Br][CL]

B) K= [Bry] [CL}/[BrCl}* BE)  K¢=2[BrCl]?/([Bt:] x 3[CL]%)
) K= [Brs] [CLP/[BiCls}

15.4, Carbon tetrachloride reacts at high temperatures with oxygen to produce two toxic gases,
phosgene and chlorine.

CCly(g) + (1/2)0x(g) = COCL(g) + Ch(g), K= 4.4 x 10° at 1,000 K

Calculate K, for the reaction 2CCly(g) + Oafg) = 2COCIL(g) + 2Ch(g).
A) 44x10° B) 88x10° €) 1.9x10"° D) 1.9x 10 E) 23x107°

15.5. 1.75 moles of H,O, were placed in a 2.50 L reaction chamber at 307°C. After equilibrium
was reached, 1.20 moles of H,0; remained. Calculate the equilibrium constant, K, for

the reaction 2H;0x(g) = 2H,0(g) + Ox(g).
A) 2.0x 10 B) 23x102 C) 24x10° D) 55x107 E) 3.9x10™

15.6. Consider the reversible reaction: 2NOa{g) == NyOu(g)
If the concentrations of both NO, and N;O4 are 0.016 mol L'l, what is the value of ;7
A) 0016 B) 050 C) 1.0 D) 2.0 E) 63

15.7. A mixture 0.500 mole of carbon monoxide and 0.400 mole of bromine was placed into a
rigid 1.00-L container and the system was allowed to come to equilibrium, The
equilibrium concentration of COBr; was 0.233 M. What is the value of K for this
reaction?

CO(g) + Bra(g) == COBnag)

A) 523 B) 122 C) 1.165 D) 0.858 E) 0.191

15.8. At 25°C, the equilibrium constant X for the reaction
2A() == B(g) + C(g)
is 0.035. A mixture of 8.00 moles of B and 12.00 moles of C in a 20,0 L container is allowed to
come to equilibrium. What is the equilibrium concentration of A?
A) <0.100M B) 0.339M C) 0.678M D) 6.78M E) 1356 M



15.9. Consider the equilibrium reaction: NpOs(g) == 2NOy(g)
Which of the following correctly describes the relationship between K and K, for the

reaction?
A K=K D) K,=K/RT
B) K,=RTxK, E) K,=RT/K,

C) K,=RTxK)'

15.10. The equilibrium constant, K, , has a value of 6.5 x 10™ at 308 K for the reaction of
nitrogen monoxide with chlorine,
2NO(g) + Clx(g) == 2NOCKg)
What is the value of K7

A) 25x107 D) 1.7
B) 6.5x10" E)  None of these choices is cortect.
C) 1.6x107

15.11. The reaction of nitrogen with oxygen to form nitrogen monoxide can be represented by

the following equation.
Na(g) + Oa(g) == 2NO(g)
At 2000°C, the equilibrium constant, K, , has a value of 4.10 x 10™, What is the value of Ky?

A) 217x10% D)y 7.75
B) 4.10x 10 E)  None of these choices is correct.
C) 7.65x 107

15.12. At 850°C, the equilibrium constant X, for the reaction
C(s) + COxg) == 2CO(g)
has a value of 10.7. If the total pressure in the system at equilibrium is 1.000 atm, what is the
partial pressure of carbon monoxide?
A) 0.362atm B) 0.489atm C) 0.667atm D) 0.915atm E) 0.921 atm

15.13. Hydrogen iodide decomposes according to the equation 2HI(g) = Hy(g) + L(g), for
which K, = 0.0156 at 400°C. 0.550 mol HI was injected into a 2,00 L reaction vessel at.
400°C. Calculate the concentration of HI at equilibrium.

A) 0.138M B) 0220M C) 0.550M D) 0.275M E) 0.0275 M

15.14, For the following reaction at equilibrium, which choice gives a change that will shift the
position of equilibrium to favor formation of more products?

INOBr(g) =F 2NO(g) + Bia(g), A = 30 k¥/mol

A)  Increase the fotal pressure by decreasing the volume.
B) Add more NO.

C) Remove Bry.

D)  Lower the temperature.

E) Remove NOBr selectively.




15.15. For the following reaction at equilibrium, which one of the changes below would cause
the equilibrium to shift to the 7efi?

INOBi(g) = 2NO(g) + Brafg), AH . = 30 k¥/mol

A)  Increase the container volume, D)  Add more NOB;z.
B)  Remove some NO. E)  Decrease the temperature.
C) Remove some By,

14.1 Butadiene, C4H; (used to make synthetic rubber and latex paints) dimerizes to CgHj; with a
rate law of rate = 0.014 L/(mol's) [C4HgJ". What will be the concentration of C4Hj after
3.0 hours if the initial concentration is 0.025 M?
A) 0.0052M B) 0024 M C) 434 D) 190N E) 0.0000 M
14.2 What is the slope of a plot of In k vs. 1/T for the Arrhenius equation k=AgFVRT9
AYA B)-k C)-E,/R D)k E)E,

14.3 The following initial rate data apply to the reaction
Fa(g) + 2CLO(g) — 2FClO,(g) + Cla(g).
Expt. # [F2] (M} [CLO] (M) Initial rate (M/s)

1 0.05 0.010 50x 107"
2 0.05 0.040 2.0x10°
3 0.10 0.010 1.0x 107
Which of the following is the rate law (rate equation) for this reaction?
A)  rate =k[FH[CLO] D) rate = k[F2]{CLOY
B) rate =k[F,]}[CLO] E) rate=k[F][CLOT

C)  rate = k[F,][CLO]

14.4 The thermal decomposition of acetaldehyde, CH3CHO — CH; + CO, is a second-order
reaction, The following data were obtained at 518°C.

thme, s Pressure CH3CHO, mmHg
0 364
42 330
105 290
720 132
Calculate the rate constant for the decomposition of acetaldehyde from the above data.
A)  22x107s D) 6.7 x 10 %mmHg's
B) 0.70 mmHg/s E) 52x 10°/mmHg's

C) 22 x 107 /mmHgs




14.5 Nitric oxide gas (NO) reacts with chlorine gas according to the equation
NO + ¥ Cl, — NOCI.
The following initial rates of reaction have been measured for the given reagent concentrations.

Expt. # Rate (M/hr) NO (M) Cl, (M)
1 1.19 0.50 0.50
2 4,79 1.00 0.50
3 9.59 1.00 1.00
Which of the following is the rate law (rate equation) for this reaction?
A)  Rate=k[NOJ D) Rate=k[NOP[Cl]
B)  Rate =k[NO][Cl,}" E)  Rate=k[NOJ[CL]?

C) Rate = k[NOJ[CL]

14.6 A reaction has the following rate law:
Rate = k[A][B]*

In experiment 1, the concentrations of A and B are both 0.10 mol Lt in experiment 2, the
concentrations are both 0.30 mol L™, If the temperature stays constant, what is the value
of the ratio, Rate(2)/Rate(1)?

A) 3.0 B)6.0 C)9.0 D) 18 E)27

14.7 The activation energy for the following first-order reaction is 102 kJ/mol.
N20s(g) — 2NOx(g) + (1/2)0x(g)
The value of the rate constant (k) is 1.35 x 107 s at 35°C. What is the value of k at 0°C (R =

8.314 J/mol K)?
A) 82x107s D) 22x107%s?
B) 19x107°s! E) None of these

¢) 42x107g"!

14.8 The elementary reaction HBr(g) + Bi(g) — H(g) + Bra(g) is endothermic.
a. Would you expect the rate constant for the back reaction to be smaller or larger than
that for the forward reaction? Explain, briefly.
b. Draw a fully-labeled reaction energy diagram for this reaction, showing the locations
of the reactants, products and transition state.

Answers:
15.1. Ans: D 15,13, Ans: B
152, Ans: A 15.14. Ans: C
15.3. Ans: C 15,15, Ans: E
15.4. Ans: D 14.1. Ans: A
15.5. Ans: B

14.2. Ans: C
15.6. Ans: E

14.3. Ans: C
15.7, Ans: A

14.4, Ans: D
15.8. Ans: C

14.5. Ans: D
15.9. Ans: B

14.6. Ans: E
15.10. Ans: C

14.7. Ans: A
15.11. Ans: B 14.8 On vour own
15.12. Ans: E © yourow
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