CHE 116 PRACTICE EXAM 2

1) A Br@nsted-Lowry base is defined as a substance that
A) increases [H*] when placed in H,O

B) decreases [H*] when placed in Hy0

C) increases [OH"] when placed in H,O0

D) acts as a proton acceptor
E) acts as a proton donor

2) The magnitude of Kyy indicates that

A) water autoionizes very slowly

B) water autoionizes very quickly

C) water autoionizes only to a very small extent
D) the autoionization of water is exothermic

E) water is a weak acid

3) Of the acids in the table below, is the strongest acid.
A) HOAC il Ka

B) HCHO5 HOAc 1.8 x 10-5

C) HClo HCHO» | 1.8 x 104

D) HF HCIO [3.0x10-8

E) HOAc and HCHO, HE 6.8 x 10-4

4) Of the acids in the table below, has the strongest conjugate base.
A) HOAc Acid Ka

B) HCHO, HOAc | 18x10-5

C) HCIO HCHOp | 1.8 x 104

D) HF HCIO |[3.0x10-8

E) HOAc and HCHO» HF 6.8 x 104

5) A- is a weak base. Which equilibrium corresponds to the equilibrium constant K5 for HA?
A) HA (aq) + Hp0 (I) = HA* (ag) + OH" (aq)

B) A (aqg) + H30* (aq) = HA(aq) + Hy0())

C) HA (aq) + Hy0O (l) = H30%(aq) + A (aq)

D)A”(aq) + HO(l) == HA(aqg) + OH" (aq)

E) A (aq) + OH-(ag) = HOAZ" (aq)



6) Calculate the concentration of sodium hydroxide in a solution that has a pH of 11.00
A) 1.0 x 10-11

B) 1.0 x 10-3

C)6.0x 1075

D) 3.5 x 1074
E) none of the above

7) Which of the following aqueous solutions has the lowest [OH"]?
A) a solution with a pOH of 12.0

B) a 1 x 104 M solution of HNO3

C) a solution with a pH of 3.0
D) pure water

E) a 1 x 10°3 M solution of NH4Cl

8) A 0.0035 M aqueous solution of a particular compound has pH = 2.46. The compound is

A) a weak base
B) a weak acid
C) a salt

D) a strong base
E) a strong acid

9) What is the conjugate acid of CO32' ?
A) CO52-

B) HCO,2-

C) HCO3

D) HCO3"

E) none of the above



10) What is the pH of an aqueous solution at 25.0 °C that contains 3.98 x 109 ™M hydroxide ion?
A) 8.40
B) 5.60
C)9.00
D) 3.98
E) 7.00

11) The pH of a 0.25 M aqueous solution of hydrofluoric acid, HF, at 25.0 °C is 2.03. What is the
value of K3 for HF?

A) 2.0 x 1079

B) 1.1 x 10-9

C) 6.0 x 107>

D) 3.5 x 1074
E) none of the above

12) The K3 of acetic acid (HC2H302) is 1.8 x 10-2. What is the pH at 25.0 °C of an aqueous

solution that is 0.100 M in acetic acid?
A) +2.87

B) -2.87

C)-11.13

D) +11.13

E) +6.61

13) The pH of a 0.55 M aqueous solution ammonia, NH3, at 25.0 °Cis 11.50. What is the value
of Kp for NH3?

A) 2.0 x 1079

B) 1.1 x 1079

C) 6.0 x 10-5

D) 1.8 x 1072
E) none of the above



14) The base-dissociation constant, Kp, for pyridine, CsH5N, is 1.4 x 10-9. The acid-dissociation
constant, Ka, for the pyridinium ion, CsHgNH?, is

A) 1.0 x 10-7

B) 1.4 x 10-23

C)7.1x 104

D) 1.4 x 107>

E)7.1x 106

15) What change will be caused by addition of a small amount of HCI to a solution containing
fluoride ions and hydrogen fluoride?

A) The concentration of hydronium ions will increase significantly.

B) The concentration of fluoride ions will increase as will the concentration of hydronium ions.
C) The concentration of hydrogen fluoride will decrease and the concentration of fluoride ions
will increase.

D) The concentration of fluoride ion will decrease and the concentration of hydrogen fluoride
will increase.

E) The fluoride ions will precipitate out of solution as its acid salt.

16) Of the following solutions, which has the greatest buffering capacity?
A) 0.521 M HC2H302 and 0.217 M NaC2H302

B) 0.821 M HCpH302 and 0.713 M NaC2H307
C) 0.365M HC2H3072 and 0.497 M NaCyH307
D) 0.121 M HC2H3072 and 0.116 M NaC2H302

17) Which of the following could be added to a solution of acetic acid to prepare a buffer?
A) sodium acetate only

B) sodium acetate or sodium hydroxide

C) nitric acid only

D) hydrofluoric acid or nitric acid

E) sodium hydroxide only



18) Calculate the pH of a solution prepared by dissolving 0.150 mol of acetic acid and 0.300 mol
of sodium acetate in water sufficient to yield 1.00 L of solution. The K3 of acetic acid is 1.76 x
1073,

A) 2.516

B) 3.892

C) 4.502

D) 10.158

E) 5.056

19) The concentration of fluoride ions in a saturated solution of barium fluoride is M.
The solubility product constant of BaF2 is 1.7 x 10°6.

A)3.8x 104

B) 3.0 x 10-3

C) 1.5 x 1072

D) 7.5 x 10-3

E) 1.4 x 1074

20) What is the solubility of PbCl2 in a 0.15 M solution of HCI? The Ksp of PbCl is 1.6 x 10-2.
A) 2.0 x 10-3
B) 1.1 x 1074
C)1.8x 104
D) 7.1 x 1074
E) 1.6 x 1072

21) Calculate the percent ionization of formic acid (HCO2H) in a solution that is 0.322 M in

formic acid and 0.178 M in sodium formate (NaHCO>). The K of formic acid is 1.77 x 104,

A) 35.6

B) 0.101

C) 10.8

D) 1.03 x 10-3
E) 3.488



22) A solution is made by dissolving 0.23 mol of benzoic acid and 0.27 mol of sodium benzoate
in water to yield 1.00 L of solution. The addition of 0.05 mol of NaOH to this buffer solution
causes the pH to increase slightly. The pH does not increase drastically because the NaOH

reacts with the present in the buffer solution. The K5 of benzoic acid is 6.3 x 10-5.
A) H,O

B) H30"

C) benzoate

D) benzoic acid
E) This is a buffer solution: the pH does not change upon addition of acid or base.

23) The K of acetic acid is 1.76 x 10-2. The pH of a buffer prepared by combining 15.0 mL of

1.00 M potassium acetate and 50.0 mL of 1.00 M acetic acid is
A) 4.232
B) 0.851
C) 3.406
D) 1.705
E) 2.383

24) In which of the following aqueous solutions would you expect CuBr to have the highest
solubility?

A) 0.0100 M KBr

B) 0.040 M CuNO3

C) 0.030 M NaBr
D) 0.020 M LiBr
E) CuBr will have the same solubility in all solutions.

25) What is the molar solubility of silver carbonate (Ag2C0O3) in water? The solubility-product
constant for Ag2CO3 is 8.1 x 10-12 at 25 °C.

A) 1.4 x 106

B) 2.0 x 10-4

C) 4.0 x 10-6

D) 1.3 x 10-4

E) 2.7 x 10-12



26) Calculate the pH of a solution prepared by dissolving 0.850 mol of NH3 and 0.300 mol of

NH4Cl in water sufficient to yield 1.00 L of solution. The K, of ammonia is 1.77 x 10-3.

A) 5.204
B) 4.300
C) 9.700
D) 8.781
E) 8.796

27) For the following acid-base reaction, please identify the correct acid-conjugate base pair for
the forward reaction.

H3POs (aq) + HyO () =

A) Acid: H3POa (aq)
B) Acid: Hy0 (1)

C) Acid: H30% (aq)

D) Acid: HzPO4 (aq)
E) Acid: H3PO4 (aq)

. (aag)+__

(aq)

Conjugate Base: OH" (aq)

Conjugate Base: OH"-

Conjugate Base: OH" (aq)

Conjugate Base: H,PO;4 (aq)
Conjugate Base: H30% (aq)

28) Which of the following diagrams represents a solution of NaF.
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A) solution A

B) solution B
C) solution C

D) solution B and C
E) none of the above



Key Equations:

K, = [H;0%][0OH"] =1.0x 10~ *
pH = —log[H;07]
pOH = —log[OH™]
pH +pOH = 14

_ [H50*][47]
¢ [HA]
_ [BH*][0H]
* [B]
P ¢ lonization = [H;0% equilibrium
ercent lonization = HAJinitial
K. x Ky = K,
[Base]

H = pK
pH = pKq +log [Acid]
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x 100
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