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1. Consider titrating 100.0 mL of 0.200 M acetic acid (K = 1.8 x 10) with 0.100 M NaOH. Calculate the pH of the
resulting solution at the following points of the tutratuo !
A. 0.0 mL of NaOH have bez:added & ol il PaTRES
B. 50.0 mL of NaOH have been added H al B“—W" gone
) half-way point Q M= KA WY
D. equivalence point 18
r E. 250.0 mL of NaOH have been added 1 Qo | 0
F. Which of the following would be the best mdncator to use for this titration? Justify your answer.

k=10x10° P¥q =5 MQ&S
Ka=1.3x10" PKQ =8.81 m P\C QU’\)‘“’){‘
!

Alizarin yellow Ka=6.3 x 1012 Plﬁ .20 O/C’O w

2. If 25.0 mL of 0.10 M NH3(aq) (K» for NHs is 1.8 x 10" at 25 °C) and 60.0 mL of 0.20 M NHaCl(aq) are mixed, determine:

A. the pH of the resulting solution 8 o 5 8 5 L 1 fg\

B. the pH of the resulting solution after 10.0 mL of 0.20 M HCl(aq) is added C l L2M

15 ($4
“ —
3. Exactly 0.400 L of 0.50 M Pb* & 1.60 L of 2.5 x 10" Q{:I are mixed together to form 2.00L. Calculate Q and ¢ = Y0
predict if a ppt will occur. What if 2.5 beI was used? K;p = 1.17 x IOQs Ny Y NO VA ppY
4. What is the molar solubility of lead(ll) chloride in 1.0 L of solution that contains 2.0 x 102 mol of HCI? O O(C)D’BS:Q(
fOY = »

5. Consider zinc hydroxide, Zn(OH),, where K, = 3 x 10,
-l
A. Determine the solubility of zinc hydroxide in pure water. s > 1,36 0o M

B. How does the solubility.of zinc hydroxide in pure water compare with that in a solution buffeted at pH

6.00? Quantltatlvely demonstrate the difference (if any) in solubility. Is zmc hydroxlde more or less soluble at p
b

6.00?
2416°H Approt WO, tﬂ/\QSo\

C. If enough base is added, the OH" ligand can coordmately bind with the"Zn lon to form the soluble
zincate ion, [Zn(OH)as]%. The formation constant, K, of the full complex ion [Zn(OH)4] 2 can be calculated from the

following successive equilibrium expressions shown:
KT’; K‘ ‘FKZ J‘ﬂ\(a{'K\(

Zn*(aq) + OH" €> ZnOH* (aq) K = 2.5 x 10°

ZnOH* (aq) + OH(aq) €> Zn(OH).(s) Kz = 8.0 x10°

Zn(OH)z(s) + OH(aq) €>Zn(OH)s(aq) Ki=70 (O
Zn(OH)s(aq) + OH(aq) €> Zn(OH)4*(aq) Ks=33

Determine the value of K; for the zincate ion. LL‘ JWax 1o 4 K‘r

6. Calculate the free ion concentration of Cr** when 0.01 moles of chromium(lll) nitrate is dissolved in 2.00 liters of

a pH 10 buffer. 4 Gt
CHYIZVN0Y codT = oM
7. Calculate the pH required to precipitate out ZnS from a solution mixture containing 0.010 M Zn? and 0.01M

Cu?. Will CuS precipitate out under these conditions? Zr\% = QWO Cie’s s L2} YO 36

8. Will a precipitate of silver carbonate form (K, = 8.46 x 10") when 100.0 mL of 1.00 x 10* M AgNOs(aq) and
200.0 mL of 3.00 x 10 M Na,COs(aq) are mixed? What will be the remalning concentration of ions present in
solution? @SP < K%:) No Jdg
« 0oc0! ol Ag¥ (@ =Ch¥es] i)
— QRS B, zma"l (‘“0 T 2> pate
L R Y 2
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1. Consider titrating 100.0 mL of 0.200 M acetic acid (Ka = 1.8 x 10°5) with 0.100 M NaOH. Calculate the pH of the
resulting solution at the following points of the tntratno '
A. 0.0 mL of NaOH have bez:added & ol il —
B. 50.0 mL of NaOH have been added H al BV-HD" goné
G half-way point QN = PrA  H 1Y
D. equivalence point e
r E. 250.0 mL of NaOH have been added ) Ao S
F. Which of the following would be the best mdicator to use for this titration? Justlfy your answer.

K=10x10° P¥q =5 |
|

Alizarin yellow Ka=6.3x10" Pb\ = ll.2o Q/C'Dw
2, If 25.0 mL of 0.10 M NHs(aq) (K» for NHs is 1.8 x 10°° at 25 °C) and 60.0 mL of 0.20 M NHaCl(aq) are mixed, determine:
A. the pH of the resulting solution 8 o 5 8 -l %\
B. the pH of the resulting solution after 10.0 mL of 0.20 M HCl(aq) is added 5 o l é M
\ 2 -
3. Exactly 0.400 L of 0.50 M Pb?* & 1.60 L of 2.5 x 10'@6 are mixed together to form 2.00L. Calculate Qand ¢) - Yo~
predict if a ppt will occur. What if 2.5 x@CI was used? Ky, = 1.17 x 106;’ MNyg't NO SV ppY
(O, C0BSM

4. What is the molar solubility of lead(ll) chloride in 1.0 L of solution that contains 2.0 x 10 mol of HCI?

5. Consider zinc hydroxide, Zn(OH),, where K, =3 x 107,
~-b
A. Determine the solubility of zinc hydroxide in pure water. S 2z \ oq ‘” *O M

B. How does the solubility.of zinc hydroxide in pure water compare with that in a solution buffeFed at pH
6.00? Quantltatnvely demonstrate the difference (|f any) in solublllty Is zinc hydroxide more or less soluble at p

6.00? 50) Y unM
3410 H Aot SEEE G2 s e earseed dag ok

C. If enough base is added, the OH" ligand can coordmately bind with the n 2 ion to form the soluble @
zincate ion, [Zn(OH)s]2. The formation constant, Ky, of the full complex ion [Zn(OH)s]? can be calculated from the

following successive equilibrium expressions shown:
K‘,"K, Y'Kz er\&* K

Zn*(aq) + OH" &> ZnOH* (aq) K:=2.5x10*

ZnOH* (aq) + OH(aq) €> Zn(OH)(s) K2 = 8.0 x10°

Zn(OH)z(s) + OH(aq) €>Zn(OH)s'(aq) K3=70 » [OH
Zn(OH);(aq) + OH (aq) € Zn(OH).*(aq) Ks=33

Determine the value of K; for the zincate ion. lﬂ | la X 10 4 Kr

6. Calculate the free ion concentration of Cr** when 0.01 moles of chromium(lll) nitrate is dissolved in 2.00 liters of
a pH 10 buffer. g Cyot m
CHYIZINGY cor T =Iwo™4 M

7. Calculate the pH required to precipitate out ZnS from a solution mixture containing 0.010 M Zn?* and 0.01M
Cu?. Will Cu$ precipitate out under these conditions? 2)'\% = QRO CM.S 3.2} YO el

8. Will a precipitate of silver carbonate form (Ksp = 8.46 x 10"*2) when 100.0 mL of 1.00 x 10** M AgNOs(aq) and
200.0 mL of 3.00 x 10 M Na,COs(aq) are mixed? What will be the remamlng concentration of ions present in

solution? @5‘) l K‘ip No P
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