MULTIPLE CHOICE (2 pts each): Write the letter corresponding to the correct answer on the line next
to each question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER MUST BE
WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

1) In which of the following solutions would aspirin (acetyl salicylic acid) be most 1)
soluble?
a) Pure water b) A pH 7 bufter
¢) 0.05M NaOH d) 1.0M HCl
2) In which of the following solutions would CuSO4 be most soluble? 2)

a) Pure water
b) 1.0M solution of NH3 K¢ Cu(NH3)42+ = 5.0x1013

c) 1.0M HCl
d) 1.0M K»SOy4

3) Which of the following salts would produce a basic solution in water? 3)
a) NHyCl b) NaNO3 c) KCH3COO d) FeBry

4) Which of the following is the strongest acid? 4)
a) HCI1 b) NaOH c) HF d) HBr

5) Which of the following choices would make the most effective high capacity buffer 5)

with a pH close to 4.5?7 K, values are 1.8x105 (CH3COOH) and 7.1x10-4 (HF).
a) 1.4AM CH3COOH with 1.5M NaCH3COO

b) 1.4M HF with 1.5M NaF
¢) 0.05M CH3COOH with 0.04M NaCH3COO

d) 0.05M HF with 0.04M NaF

6) How many equivalence points would you expect for the titration of HyCO3? 6)
a)2 b)3 c)l d)o

7) Which of the following combinations of solutions would form a precipitate? KSp of 7)

PbF, = 4.1x10-8
a) 50 mL of 0.3M Pb(NO3), with 100 mL of 0.001M NaF
b) 30 mL of 0.5M Pb(NO3), with 70 mL of 0.0002M NaF
¢) 200 mL of 0.04M Pb(NO3)7 with 10 mL of 0.01M NaF
d) 20 mL of 0.002M Pb(NO3)7 with 20 mL of 0.002M NaF

8) Which of the following cations would produce the most acidic solution? 8)
a) Fe3+ b) Cr3t c) Ni3+ d) Mn3+
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SHORT ANSWER (14 pts each): Completely answer all of the following questions. Read all questions
carefully!!! Show all work. Make sure to include units and report all mathematical answers to the correct
number of significant figures. Write final answers in designated locations when indicated.

1) The Ksp value for lead chloride (PbCly) is 2.4x10-4

a.) What is the molar solubility of PbCly in water? Answer a:

b.) What is the molar solubility of PbCly in a 0.500 M solution of NaCl?

Answer b:

c.) What is the molar solubility of PbCly in a 0.500 M solution of Pb(NO3)>?

Answer c:
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2) A 1.0L buffer solution is prepared containing 0.200M acetic acid (K4 = 1.8x10-3) and 0.250M

sodium acetate.

a.) What is pH of the buffer? Answer a:
b.) What is the pH after adding 0.070 mol KOH? Answer b:
c.) What is the pH after adding 0.040 mol HNO3? Answer c:

3) 50.0 mL of 0.620M HCI was titrated with 0.150M NaOH.
a.) What was the pH of the acid solution before the titration began?

Answer a:
b.) What is the pH at the equivlance point? Answer b:
c.) Briefly explain how you arrived at your answer to part b.
Answer c:
d.) What is the pH after 20.0 mL of NaOH has been added?

Answer d:
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4) 100.0 mL of 0.25M NH3 (Kp, = 1.8x10-3) was titrated with 0.25M HCI.

a.) What was the pH of the solution before the titration began?

Answer a:
b.) What is pH after addition of 100.0mL HCI? Answer b:
c.) What controls the pH at the equivalence point? Answer c:

d.) Does your answer to part b support your answer to part ¢? Briefly explain.

Answer d:

5) You have a 0.67 M solution of NaCgH5COO. The K, of CqH5COOH is 6.5x10-3.

a.) Write a balanced chemical equation showing the reaction with water that causes this solution to
have a non-neutral pH.

Answer a:
b.) Calculate the [OH"] concentration Answer b:
c.) Calculate the pH of this solution Answer c:
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6) The Ksp value for copper bromide (CuBr) is 4.2x10-8. Ky for Cu(CN)42‘ is 5.0x1013.

a.) What is the solubility of CuBr in water? Answer a:

b.) What is the solubility of CuBr in a 1.5M solution of NaCN? Answer b:

c.) What is the K, value for the formation of Cu(CN)42' from solid CuBr and aqueous NaCN?

Answer c:
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[PLE CHOICE (2 pts each): Write the letter corresponding to the correct answer on the line next

question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER MUST BE
WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

1) In which of the following solutions would aspirin (acetyl salicylic acid) be most
soluble?
a) Pure water b) A pH 7 buffer
@0.0SM NaOH d) 1.0M HC1

2) In which of the following solutions would CuSO4 be most soluble?
a) Pure water
(B) 1.0M solution of NH3 K¢ Cu(NH3)42+ = 5.0x1013

¢) 1.0M HCl
d) 1.0M K»SO4

3) Which of the following salts would produce a basic solution in water?
a) NH4Cl b) NaNO3 @ KCH3COO d) FeBrp

4) Which of the following is the strongest acid?
a) HCI b) NaOH ¢)HF (d) HBr

5) Which of the following choices would make the most effective high capacity buffer
with a pH close to 4.5 K values are 1.8x10-2 (CH3COOH) and 7.1x10-4 (HF).
("a)1.4M CH3COOH with 1.5M NaCH3COO

b) 1.4M HF with 1.5M NaF
¢) 0.05M CH3COOH with 0.04M NaCH3CO0

d) 0.05M HF with 0.04M NaF

6) How many equivalence points would you expect for the titration of HyCO3?
()2 b) 3 o)1 d) 0

7) Which of the following combinations of solutions would form a precipitate? Kgp of
PbFy = 4.1x10-8
("2) 50 mL of 0.3M Pb(NO3), with 100 mL of 0.001M NaF
b) 30 mL of 0.5M Pb(NO3) with 70 mL of 0.0002M NaF
¢) 200 mL of 0.04M Pb(NO3)7 with 10 mL of 0.01M NaF
d) 20 mL of 0.002M Pb(NO3)y with 20 mL of 0.002M NaF

8) Which of the following cations would produce the most acidic solution?
a) Fe3+ b) Cr3+ QNi3* d) Mn3+
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SHORT ANSWER (14 pts each): Completely answer all of the following questions. Read all questions
carefully!!! Show all work. Make sure to include units and report all mathematical answers to the correct
number of significant figures. Write final answers in designated locations when indicated.

1) The Kgp value for lead chloride (PbCly) is 2.4x10-4
Ph\,d = Pp*" + acL”
a.) What is the molar solubility of PbCly in water? Answera: 3.9 XI107* M
24 x10™ = OGN X3= LOXIO™Y
2.4 x107™= g3 X =3.9/s X0 M

b.) What is the molar solubility of PbCl in a 0.500 M solution of NaCl?

2.4 X0 = (0 (0.906y> Answerb: 9. X 10T M
2.4 %167 = ©,a5
X396 M

c.) What is the molar solubility of PbCly in a 0.500 M solution of Pb(NO3)7?
AUX0™ = (0.500) @)
2.4 X167 = Ay
X2z haxlp™
Y= LoYs X0t

Answerc: [-] X IO7= M

2) A 1.0L buffer solution is prepared containing 0.200M acetic acid (K4 = 1.8x10-%) and 0.250M
sodium acetate.

a.) What is pH of the buffer? Answera: 442

Q. 250
plt=4.14s + fc%( 0.6

pH =4 ust 0.09u41 =4.8Y4)9

b.) What is the pH after adding 0.070 mol KOH? Answerb; 913l
Acid 0200 mel — 0.0N0 mol= 0.3 mol L

Covny BRone - O0.350mol y+o.0nomil = o.3amel | (L

0.3 M
- ( \ M5+ 0.391a= 5,13l
pH y,nus + 6%( o.M 4
¢.) What is the pH after adding 0.040 mol HNO3? Answerc: _ Y.L8"

A.(}l.'(,‘\ 0« 200 mol 004G ol = 0.4 0 ol “L
Cony Buse O-330mol — 0040l OOl [IL

= anus + log (f‘z“?\

=9.nus — 0.0599¢ = Hb¥M)
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Sty Shrong,
3) 50.0 mL of 0.620M HCI was titrated with 0.150M NaOH.

a.) What was the pH of the acid solution before the titration began?
Answera;  O.208&
~log (0.268) = 0. 20N

b.) What is the pH at the equivlance point? Answer b: 1.0

c.) Briefly explain how you arrived at your answer to part b.

Answer ¢: A aoid neute\zed, no extess [haso | sﬁon% SO O eQu !.;_lmgjm

d.) What is the pH after 20.0 mL of NaOH has been added?
0.1950 WD.L;:L. ¢ 0.0pL = 0.0025mo) base Answer d:

_ (o,uoM = 0. 340Y
<

0.540

0.LA0mol . qes5L = .08l mol acd
L

0.0\ wnpl - O, COADM = 0.0355 mol atid remanine
o.0NL = QHONYM KHeL= O.LONM 1O

4) 100.0 mL of 0.25M NH3 (K}, = 1.8x10-) was titrated with 0.25M HCL.

a.) What was the pH of the solution before the titration began?

. < . Answer a: [1.33
L& X107 = O—i‘% pOlt= —108(0.0039\) Al
xg‘z LIIS XIO~U < - R
= 0Lonan  PHHH-R@= 1123
= LoD
b.) What is pH after addition of 100.0mL HCI1? Answer b: 5.0%

cauwtlance yot

*
OaomelHEL o | - 0.085me| Hel Imol Nty
- " .

5 : 0.035mol Pyt produced

ol HeL L
AL 2 0.435M Nt
g ] Slgnlp P 22 4
Ko= s - oL O™ i%iﬂu q?! Xl ph=-1 "%( BERXIO) = 5.07035
X = B 33 o = CH:',O{)
c.) What controls the pH at the equivalence point? Answer ¢:_Contontrecfienr ('*[g' ff\ﬂ

}‘g‘\;\ug{m{ﬁ ( acud tih Hun COBL

d.) Does your answer to part b support your answer to part c? Briefly explain.

Answer d:
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5) You have a 0.67 M solution of NaCgH5COOQ. The K, of CgH5COOH is 6.5x10-2.
- ot o5 w1710

; . . : e e XIOT . :
a.) Write a balanced chemical equation showing the gactmn%vﬁh l\Qa’cer that causes this solution to
have a non-neutral pH.

Answera: _(,HeCOO ™ (4 + 00 = ( HsCOO0 Hgt Ol (o)

b.) Calculate the [OH-] concentration Answerb: .0 XI107% M

g
10 =
lnf)q KlO l D‘&V‘x

Y h= 1.OB X |70
K= L0153 %IO™S
c.) Calculate the pH of this solution Answerc: 9,0
LoD = 1,OIDBXIO™S
POt = —log (LOIS3X167F) = 4443

plt=1d-4aq3 = 9,60b
6) The Kp value for copper bromide (CuBr) is 4.2x10-8. K¢ for Cu(CN)42- is 5.0x1013

a.) What is the solubility of CuBr in water? Answera:  As 0D XIO™
CuRr (s = Cutawy + Re (agy
HAR107F = (D ()

%= 2.09 xl0™M
b.) What is the solubility of CuBr in a 1.5M solution of NaCN? Answerb: 3200 M

CuRrcd +UCN™ = CulCNW2T +By~ b GO0
oM 0 0 2.1 xlpk = %)
+ X L)
U gt EX : W 3 —
To-u X X R AXIOM = = K= 33O oM
ea = Kp ke = (14,2.x10-8) (5,0x10%)= 2.1 X108 X 3= |, 63107
c.) What is the K, value for the formation of Cu(CN)42- from solid CuBr and aqueous NaCN?
c
Ke = K‘op x Ke Answerc: __ A. | x 10
T4, 2x10°F w5.6%x10"
= alx\pY
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