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Unit 7 Multiple Choice Practice

1. Nitrous acid, HNO;, has a pKa value of 3.3. If a solution of nitrous acid is found to have a pH of 4.2, what can be said
about the concentration of the conjugate acid/base pair found in solution?
pH > pKa

a. [HNO;] > [NOy7] c. [H2NO:;']1>[HNO;]

[NO,7] > [HNO,] d. [HNOZ]> [H:NO2"] SEANTEY
5 L CHNO,3, T TNO;

2. A buffer solution can be formed by dissolving equal moles of:

a. HFand NaOH ¢. CHsCOOH and NacCl

b. KBrand NasPO, HF and NaF

3. How many liters of distilled water must be added to 10. mL of an aqueous solution of HNO3z with a pH of 2 to create

a solution with a pH of 3? PH A2 9 THYD dilwte h‘j qu'b(op lo!
a. 10.mL b. 20.mL c. 40.mL 90. ml

4, Which of the following changes would affect the pH of a buffer solution?

X |.  Doubling the amount of acid and conjugate base used.] Same H—/q : A ~ rato

¥ il.  Doubling the amount of water in the solution.
J . Adding a small amount of strong acid or strong base.
@ Il only b. landllonly c. lland Il only d. LIlandll

5. The [OH7]in a solution with a pH of 3.00 is ‘
@ 1.0x 1011 M b. 1.0x10°M c. 1.0x10°M d. 1.0x103M
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6. Consider the following:

l. H250,

ﬁ Il.  HS04

. S0.%"
Which of the chemical species above are present in a reagent bottle labeled 1.0 M H,504(aq)?

a. lonly b. landllonly @ il and lll only d. | I,and Il

diluwte bjpadtr £ 10! -

7. The pHof amo1ution of 0.30 M NaOH if 9.0 mL of distilled water is added to the solution is closest to:

a. 3 b. 11 © 12 d. 13
[oH-) = ﬂq»oo’BM oy =1e-2 poH=2 2pH=12
lo

8. AO0.25 M solution of a weak monoprotic acid has a pH of 6. What is the value of Ka for the acid?

(@ 4x1072 b. 4x10 c. 25x10° d. 25x107

G “ & il 3
® CR*J=x= 10 M) = = . (1o J =S o ats
VLAl 025 Vg

9. Consider the following equilibrium: 2 H,0(l) + energy <> H30*(aq) + OH (aq)
Which of the following describes the result of decreasing the temperature?
[H30%] [OH7] Kw
a. Increases increases increases
b. decreases increases decreases
increases decreases no change
. decreases decreases decreases

10. The pH of a solution changes from 3.00 to 6.00. By what factor does the [H30*] change?

. a. 3 b. 30 c. 100 1000



Yay = WeaKesr,
c———

A 2 67 ¢B CA
HCIO»(aq) + C,H10,(aq) ¢ ClO2"(ag) + HC2H302(ag)

11. The equilibrium constant for the reaction represented by the equation above ( greater than 1@ Which of the
llowi i t relative st h of the acids and bases in the reaction?
following gives the correct relative strength of the acids an l' Q‘l\b {

Acids Bases
a. HC:Hs0; > HCIO; B0 5 CaHa 04
@ HCIO; > HC2H30: C2H30,™> €102~
c. HCIO; > HC2H30, Cl02™ > C2H302"
d. HCzH30; > HCIO, C2H30,"> ClOs"

diluty by fador o 2

12. When 10.0 mL of 0.10 M HCl is added to 10.0 mDof water, the concentration of H:O" in the final solution is:
a. 0010M 0.050 M c. 0.10M d 0.20M

13. A Q.50 M solution of a weak monoprotic acid has a pH of 4. Calculate the ionization constant, K., for the acid.

a. 5x107° @ 2x10°¢% oA, s 0 d. 5x107°
[H"3=lb'PH K = X 'lg__"_'f _ ok e
e Y IMY o3 V2

14. A bottle of water is placed in an ice bath to chill. What happens to the pH of the water as it cools?
@ It will increase because the auto-ionization of water is an endothermic process. T PH = ~l/ E'H +]
b. Nothing; the volume would have to change in order for any ion concentration to change.
c. Nothing; pure water always has a pH of 7.00.

d. It will decrease because the concentration of H" is decreasing.

= bhasic
15. Which of the following 1.0 M solutions would have a pH greater than 7.00?
a. HCN b. KNO; c. NH,C @ NaC,H30;
¢y
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16. In order to change the pH of a solution from 2.0 to 4.0 the [H30*] must

a. increase by a factor of 2 c. increase by a factor of 100

‘ oy b. decrease by a factor of 2 (d. ) decrease by a factor of 100

17. A buffer solution may contain equal moles of
@ a weak acid with its conjugate base ¢. aweak acid and a strong base

b. astrong acid with its conjugate base d. astrong acid and a strong base

18. What is the conjugate acid and the conjugate base of HPO,2?

Conjugate Acid Conjugate Base
a. PO, H2PO4~
. H,PO," PO,
c. HzPO4” HsPO4
d. HiPQO, PO43

19. When comparing 1.0 M solutions of bases, the base with the lowest [OH™] is the

a. weakest base and it has the largest Kp value.
b. strongest base and it has the largest K, value.
@ weakest base and it has the smallest Ky, value.

d. strongest base and it has the smallest Ky, value.

20. What is the concentration of Sr{(OH}2 in a solution with a pH = 11.00?

a. 2.0x10°UMm b. 1.0x10711Mm @ 5.0x1074M d. 1.0x103M

49 =
pOH = -1l =3 3 LOH-1=1S M QK | S¢(oH); o< xIG?

2 Off~

= 54

21. Which of the following pairs of substances would make a good buffer solution?
a. H:S04 and LiOH (c) HC2H30: and NaC:Hs0,

. b. HCl and KCI d. HF and NaHs
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22, Consider the neutralization reactions between the following acid-base pairs in dilute aqueous solutions:

WA + 59 (1) CH3COOH + NaOH —
SA+SB v (2) HNOs +KOH — /—-\
WA + 38 (3) HsPO; + Ba(OH), — .
A + 3B 7 (4) HCl + KOH —

A+ WS (5) H2504 + NHs —

For which of the reactions above is the net ionic equation H* + OH™ — H,0?

a. 1,3 b. 2,4,5 @ 2,4 d. 3,5




