Queen’s University at Kingston
Chem 112 Winter Midterm Exam

Practice Questions

Q1. Given the reaction: 2 NO(g) + Br,(g) 2 NOBr(g)
At equilibrium at a certain temperature, the concentrations of NO(g), Br,(g), and NOBr(g) are 0.24 M,
0.36 M, and 0.66 M, respectively. The value of K. for this reaction is

7.6
21
0.048
5.0
32
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Q2. A mixture consisting of 0.250 M N,(g) and 0.500 M H,(g) reaches equilibrium according to the
equation below:

N2(g) + 3 Hag)

2 NHs(g)

At equilibrium, the concentration of ammonia is 0.150 M. Calculate the concentration of H,(g) at
equilibrium.

0.0750 M
0.350 M
0.425 M
. 0.275 M
0.150 M
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Q3. The effect of a volume decrease on the reaction system at equilibrium is

C(s) + HO(g) CO(g) + Hafg)

that K decreases

more CO(g) and H,(g) are produced
no change

. more H,0(g) is produced

that K increases
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Q4. If the system CaCOs(s) CaO(s) + CO,(g) is at equilibrium at constant temperature,
and the number of moles of CaO(s) in the vessel is doubled, then

the equilibrium constant, K, is doubled

the equilibrium constant, K, is halved

the equilibrium constant, K, remains unchanged

. the number of moles of CaCOj3(s) in the vessel increases

the number of moles of CO,(g) present at equilibrium is halved
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Q5. Given the reaction: 4 NHs(g) + 5 O,(g) 4 NO(g) + 6 H,0(g) with an equilibrium
constant K (= K;). The equilibrium constant for the following reaction,

2 NO(g) + 3 H,0(g) 2 NHs(g) + 5/2 O(g)
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Q6. Consider the reaction

NO(g) + % Oa(g) NO»(g)

If AH® = -56.52 kJ and AS° = -72.60 J K" at 298 K, what is the equilibrium constant K for the reaction at
298 K?

A. 1.31x10°
B. 7.63x 107
C. 660
D. 1.22 x 10"
E. 8.08 x 10°



Q7. The equilibrium constant K for the dissociation of N,O4(g) to NO,(g) is 1.70 x 10° at 500 K. For this
reaction, AH° = 56.8 k) mol™. The value of K at 300 K is:

1.32x 10™
0.188
15.5
1.11x 10™
1.54 x 10’
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Q8. Of the following pairs of species, which is not a Bronsted-Lowrey conjugate acid-base pair?

NH,", NH;
HC,047, C,04%
OH", 0%
S0;%, S0,
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Q9. Which of the following produces the strongest conjugate base?

A. HCN (pK, = 9.21)

B. HCIO (pK, = 7.54)

C. HIO; (pK, = 0.80)

D. HNO, (pK, = 3.14)

. CH3COOH (pK, = 4.75)

m

Q10. Which of the following is the strongest acid?

. CH,FCOOH
. CH;0H

. CCIsCOOH

. CHCI,COOH
E. CF;COOH

A
B
C
D



Q11. What is the [H;0"] for a solution labeled “0.10 M H3POs(aq)” if pKa1 = 2.00 and pK,, = 6.59?

A. 0.027 M
B. 0.054 M
C. 0.20M
D. 0.015M
E. 0.15M

Q12. What is the pH of a 0.10 M solution of NaCN (K, for CN" = 4.9 x 10™)?

8.85
5.15
10.31
. 3.69
-9.31

mooOw®>

Q13. Calculate the equilibrium constant for the reaction,

HS (aq) + H,0(l) H,S(aq) + OH(aq)

given that K,; = 1.3 x 10”7 and K., = 7.1 x 10™ for H,S.

A. 9.2 x 10
B. 1.3x10’
C. 7.7x10°%
D. 5.5x10°%
E. 7.1x10™

Q14. What is the value of K, for the fluoride ion, F(aq), given that the K, of HF(aq) is 3.5 x 10%?

. 3.46
. 3.5x10"

. 29x10™
. 10.54

E. 1.2x10”

A
B
C
D



Q15. A buffer solution containing NHs(aq) and NH,Cl(aq) has a pH of 8.90. What is the [NH3]/[NH;']
ratio in this solution? (K, for NH; is 1.8 x 10”°)

0.44
1.0
0.36
-0.36
2.3
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Q16. A 1.00 L buffer solution contains 0.75 mol KH,PO4(aq) and 0.75 mol K;HPO4(aq). What is the pH
after 0.10 mol KOH(s) is added to this buffer solution (assume no change in the volume). The pKj of
H,PO,4 is 7.21.

A. 6.91
B. 7.16
C. 733
D. 7.26
E. 7.09

Q17. What is the pH at the stoichiometric (equivalence) point for the titration of 0.100 M
CH3COOH(aq) with 0.100 M Ca(OH),(aq)? The value of K, for acetic acid is 1.8 x 10°.

Q1s.

Q19.

A. 9.56
B. 8.88
C. 9.26
D. 7.00
E. 8.79

The molar solubility of Ca3(POy),(s) is 3.2 x 10° M. The Ksp for Caz(PO4)2(s) is:

1.3x107
3.6x107°
3.3x10"
3.4x10%
1.0x 10"
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The solubility product of BaF,(s) is 1.7 x 10°® at 25 °C. How many grams of BaF(g) will dissolve
in 1.00 L of water at 25 °C?

0.20 grams

19 grams

0.23 grams

. 2.1 grams
0.00030 grams
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Q20. Consider the following two equilibria:

Zn(OH)y(s)

Zn**(aq) + 2 OH(aq)

CaF,(s) =—— cCa**(aq) + 2 F(aq)

Which of the following statements is correct when acid is added?

mooO®m»

The Zn(OH),(s) and CaF,(s) equilibria both shift to the left
The Zn(OH),(s) and CaF,(s) equilibria both shift to the right
The Zn(OH),(s) equilibrium shifts to the left but the CaF,(s) equilibrium shifts to the right

. The Zn(OH),(s) equilibrium shifts to the right but the CaF,(s) equilibrium shifts to the left

Adding acid has not effect on either equilibrium.
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