ANSWER KEY | Putting it all Together (Dilutions as

Advanced Acid- Base Calculations)
Answer Key

1. (a) pOH = —log[OH™ (aq)] = —1log(0.7983) = 0.0978
(b) pH = 14.00 — pOH = 13.9022
(c)CV1 = CyuV2
(0.7983 mol/L)(0.050 L) = C,(1.50 L)
C, =0.027 mol/L NaOH(aq)
(d) pOH = —log[OH™ (aq)] = —log (0.027) = 1.57
(e) pH =14.00 — pOH =12.43

(F) Yes. As the concentration of the base decreases, pH decreases.

2. (a) [H30"(agq)] =107"" =1073*° = 3.5x10™* mol/L H30" (aq)
(b) CVi=C,V,
(0.0250 L)(3.5 x 10~* mol/L) = C,(2.00 L)
C, = 4.4%x107° mol/L H30" (aq)
(c) pH = —log[H30" (aq)] = —log(4.4 x107°) = 5.36
(d) Yes, as an acid is diluted, pH increases.
3. [H30"(aq)] =10~P" = 10727 = 0.00212 mol/L H30" (aq)
CV1 = C\V2
(0.00212 mollL )(0.0350 L) = C»(8.00 L)
Cz = 9.28 x107% mol/L

pH = —log[H30" (aq)] = —log(9.28 x 107°) = 5.032

4. concentrated [H3O%(aq)] =107PH =1073?* = 5.8x10* mollL H30" (aq)
dilute [H30" (agq)] =107"" =1075%% = 2.9 x 10" molL H;0™" (aq)
CVi = C\,

(5.8 x107™* mol/L)V; = (2.9 x10~" mol/L)(20 L)
Vi =0.010 L
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ANSWERKEY | Putting it all Together (Dilutions as
Advanced Acid-Base Calculations)
Answer Key (continued)

5. (a) pOH =14.00 — pH =14.00 — 8.729 = 5.271
(b) [OH(aq)] =107P°" =107 = 5,36 x 10° mol/L OH" (aq)
(c) CVp = CyuV,
(5.36 x107° mol/L )(0.0150 L) = C, (0.500 L)
C, =1.61x107" mol/L
(d) pOH = —log [OH™ (aq)] = —log (1.61x107")
pOH = 6.793
(e) pH =7.207

(f) Yes, since pH should decrease as the concentration of OH™ (aq) decreases.

6. pOH =14.00 - pH =14.00 —11.35 = 2.65
[OH™ (aq)] =107°H =107%% = 2.2 107 mol/L
CMV1 = Co\sy
(2.2 1073 mol/L)(0.0200 L) = C,(12.00 L)
C, =3.7%x107° mol/L OH™ (aq)
pOH = —log[OH™(aq)] = —l0g(3.7 x107°) = 5.43
pH =14.00 — pOH = 8.57

7. concentrated pOH = 14.00 - pH = 1.68
[OH™(ag)] =107P°H =1071%8 = 0.021 mol/L OH™ (aq)
CM1 = CoVs
(0.021 mol/L)V; = (3.7 x10~* mol/L)(8.00 L)
Vi =0.14L
dilute pOH =14.00 — pH = 3.43
[OH™(ag)] =107P°H =10734 = 3.7 x10™* mol/L OH" (aq)
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