Acid Base Equilibrium Study Guide — Multiple Choice

D 1. The pH of 0.1 molar sodium hydroxide is
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2. Intitrating 0.20 M hydrochloric acid, HCI, with 0.20 M NaOH at 25°C, the solution
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. Consider the following indicators and their pﬁ?&‘é@gy 2;%{ =
Methyl orange 3.2-4.4
Methyl red 4.8-6.0 ) Acidvc PH dbequivglévie
Bromothymol blue 6.0-7.6 Pdinf
Phenolphthalein 8.2-10.0
Alizarin yellow 10.1-12.0

Assume an indicator works best when the equivalence point of a titration comes

in the middle of the indicator range. For which of the following titrations would
methyl red be the best indicator?

~a. 0.100 M HNOs + 0.100M KOH ¢H =7] _
b. 0.100 M amiline (Kb = 3.8 x 10'°) + 0.100 M HCl PH <<7 ""fe?f; eq,w%ﬁi?b?’?
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4. A 0.20-molar solution of a weak monoprotic acid, HA, has a pH of 3.00. The

ionization constant of this acid is PH"‘ )
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5. In the titration of a weak acid of unknown concentration with a standard solution
of a strong base, a pH meter was used to follow the progress of the titration.
C Which of the following is true for this experiment?

\“a\The [H*] at the equivalence point equals the ionization constant of the
acid. ;

\The pH at the equivalence point depends on the indicator used.

@ The graph of the pH versus volume of base added rises gradually at first
then much more rapidly.

k. The graph of pH versus volume of base added shows no sharp rise.

Equal volumes of 0.10-molar H3PO4 and 0.20-molar KOH are mixed. After
equilibrium is established, the type of ion in solution in the largest concentration,
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7. The pH of a solution prepared by the addition of 10. mL of 0.002 M KOH(aq) to mx%{@
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8. Which of the following mixtures would make a buffer?

e+ NaCl stymy rcid +CB oy A
® H“NaF ‘wﬁag acid FCB weat- Acid + ch%@ﬁ:%

\u\\HH-NaI Sty deid  +cg




17 *;7%’:@"3’&

weay- acid =
9. What is the H* concentration in 0.05 M HCN? (Ka for HCN is 5.0 x 10719)
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10. A 1-molar solution of which of the following salts has the highest pH?
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HC:H302(aq) + CN(aq) €> HCN(aq) + C;H30:(aq)
11. The reaction represented above has an equilibrium constant equal to 3.7 x 10™.

Which of the following can be concluded from this information? @
; a. CN(aq) is a stronger base than C;H302'(aq). {
{% - i ; i 210z 1) Reactamy-faw(el Feq <1
@ HCN(aq) is a stronger acid than HC:H302(aq)."yipcin's ey s
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~e&~The conjugate base of CN*(aq) is C2H3027(aq). 02;*\26‘ Wﬁmk ;fi ng;:z;ffm
“d~The pH of a solution containing equimolar amounts O?CN aq) and

HC;H303(aq) is 7.0.

\)ﬁﬁjr’ ¥+ HyO0(l) + H20(l) > H30%(aq) + OH(aq)
12.The autoionization of water, as represented by the equation above, is known to
be endothermic. Which of the following correctly describes what occurs as the
temperature of water ns{rﬁ@ Sshiftk orward = mife Hzotr = Jower
@ a. [H3O'7increases, causmg pH to increase. PH
| [H30” mcreases causing pH to decrease.

\\{H30+] dec ases, causing pH to increase.
\d\H30" detxeases, causing pH to decrease.




Chemical Formula Dissociation Constant
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13.A buffer solution is prepared by mixing equal volumes of 0.50 M weak acid with
1.0 M of its conjugate base. Based on the data given in the table above, which of
% the following should be used to prepare the buffer solution with a pH between 4
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Questions 14-15: The graph to the right 4.0
shows the titration curve that results when 20 , .
100. mL of 0.0250 M acetic acid is titrated 0.0 55770 15 20 25 30 35 20 a5
with 0.100 M NaOH. L of 0.100 Af NaOH Added

14.Which of the following indicators is the best choice for this titration?

Indicator pH Range of Color Change
D a. Methyl orange 3.2-44
b. Methyl red 4.8-6.0
¢. Bromothymol blue 6.1;;7.6

Phenolphthalein 2-10.0

15.What part of the curve corresponds to the optimum buffer action for the
acidic/acetate ion pair? rerfect bubber = KA Equw. p

e Point V
X @

b. PointZ
c. Along all of section WY
d. Along all of section YZ



