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This print-out should have 8 questions.
Multiple-choice questions may continue on
the next column or page – find all choices
before answering. The due time is Central
time.

Msci 18 0724

18:08, general, multiple choice, > 1 min, fixed.
001

Which of the following mixtures will be a
buffer when dissolved in a liter of water?

1. 0.1 mol Ca(OH)2 and 0.3 mol HI

2. 0.3 mol NaCl and 0.3 mol HCl

3. 0.4 mol NH3 and 0.4 mol HCl

4. 0.2 mol HBr and 0.1 mol NaOH

5. 0.2 mol HF and 0.1 mol NaOH correct

Explanation:

Eliminate answers that are obviously incor-
rect. The choice with “0.2 mol HBr” and “0.1
mol Ca(OH)2” are strong acids and strong
bases respectively; therefore, NOT buffers.
The choice with “0.3 mol NaCl” is a combina-
tion of spectator ions and a strong acid; this
does not form a buffer. Remaining for cal-
culation are choices with “0.4 mol NH3” and
“0.2 mol HF”. Now perform the neutralizaton
calculations on the remaining possibilities:
Choice with 0.4 mol NH3

NH3 + H+ ⇀↽ NH4
+

Initial 0.4 0.4 0

Change −0.4 −0.4 0.4

Final 0 0 0.4

Choice with 0.2 mol HF
HF +OH− ⇀↽ F− +H2O

Initial 0.2 0.1 0 −

Change −0.1 −0.1 0.1 −

Final 0.1 0 0.1 −

The choice with 0.2 mol HF has both weak
acid and weak conjugate base left over, so it
is the buffer solution.

ChemPrin3e T10 14

18:99, basic, multiple choice, < 1 min, fixed.
002

Which of the following is the STRONGEST
base?

1. methylamine (pKb = 3.44) correct

2. morphine (pKb = 5.79)

3. urea (pKb = 13.90)

4. ammonia (pKb = 4.75)

5. pyridine (pKb = 8.75)

Explanation:

ChemPrin3e T10 39

18:99, basic, multiple choice, < 1 min, fixed.
003

Estimate the pH of 10−7 M HClO4(aq).

1. 6.8 correct

2. 8.0

3. 1.0

4. 5.0

5. 7.0

Explanation:

Msci 18 0882

18:08, general, multiple choice, > 1 min, fixed.
004

A solution is initially 0.0100 M in HClO and
0.0300 M in NaClO.
What is the pH after the addition of 0.0030

mol of solid NaOH to 1.00 L of this solution?
Assume no volume change.

1. 5.34

2. 5.33

3. 8.02
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4. 8.13 correct

5. 9.06

Explanation:

[HClO] = 0.01 M [ClO−] = 0.03 M

Ka = 3.5× 10−8 NaOH = 0.0030 mol

HClO + NaOH → Na+ + ClO−

+ H2O
ini 0.01 0.003 0.03 0.03
∆ −0.003 −0.003 0.003 0.003
fin 0.007 0 0.033 0.033

Na+ is a spectator ion. HClO and OCl−

produce a buffer system.

pH = pKa + log

(

[

ClO−
]

[HClO]

)

= − log
(

3.5× 10−8
)

+ log

(

0.033

0.007

)

= 8.12935

ChemPrin3e T10 52

18:99, basic, multiple choice, < 1 min, fixed.
005

Which equation representsKa2 for phosphoric
acid?

1. HPO2−
4 (aq) + H2O(`)→

PO3−
4 (aq) + H3O

+(aq)

2. H2PO
−
4 (aq) + H2O(`)→

HPO2−
4 (aq) + H3O

+(aq) correct

3. H3PO4(aq) + 2H2O(`)→
HPO2−

4 (aq) + 2H3O
+(aq)

4. HPO2−
4 (aq) + H2O(`)→

H2PO
−
4 (aq) + OH−(aq)

5. H3PO4(aq) + H2O(`)→
H2PO

−
4 (aq) + H3O

+(aq)

Explanation:

Msci 19 0751

18:10, general, multiple choice, > 1 min, fixed.
006

What is the pKa of the acid titrated in this
pH curve?

1

3

5

7

9

11

13

5 10 15 20 25 30 35 40

pH

mL of OH-

1. 4.7

2. 5.6 correct

3. 5.9

4. 6.8

5. 9.0

Explanation:

Msci 19 0618

18:10, general, multiple choice, > 1 min, fixed.
007

Calculate the pH of the solution resulting
from the addition of 30.0 mL of 0.200 M
HClO4 to 60.0 mL of 0.150 M NaOH.

1. 12.52 correct

2. 11.88

3. 7.00

4. 1.48

5. 13.06

Explanation:

Here it’s important to find out which of
these two species (HClO4 and NaOH) is in ex-
cess. The one that is in excess will determine
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the pH of this solution. From the formulas of
the two compounds, you can expect that they
will react in a one-to-one fashion.
So our first order of business will be to

determine how many moles of each compound
we have.

For HClO4, we have

30.0 mL
( 1 L

1000 mL

)(0.200 mol

1 L

)

= 0.006 mol HClO4

Likewise, for NaOH, we have

60.0 mL
( 1 L

1000 mL

)(0.150 mol

1 L

)

= 0.009 mol NaOH
So when HClO4 and NaOH react, all of

the HClO4 will be consumed (it’s the limiting
reagent) and

0.009 mol− 0.006 mol = 0.003 mol

will remain. This 0.00300 mol excess of NaOH
will determine the pH of this solution. The
solution now is

30.0 mL + 60.0 mL = 90 mL

and, since NaOH is a strong base (i.e., it’s
completely dissociated), it contains 0.003 mol
OH−. [OH−] is then

[OH−] =
0.003 mol

0.09 L
= 0.0333333 M

which means that the pOH of this solution is

pOH = −log[OH−] = −log(0.0333333)

= 1.47712

However, we wanted pH.We can use the equa-
tion that relates pH to pOH to get pH

pH + pOH = 14

pH + 1.47712 = 14

pH = 12.5229

Msci 19 0619

18:10, general, multiple choice, > 1 min, fixed.
008

What would be the pH if 0.030 moles of solid
NaOH were added to 200 mL of 0.200 M
acetic acid solution? Assume the volume of
the solution does not change when the solid is

added. The ionization constant of acetic acid
is 1.8× 10−5.

1. pH = 4.27

2. pH = 4.87

3. pH = 5.22 correct

4. pH = 5.35

5. None of these

Explanation:

[CH3COOH] = 0.2 M VCH3COOH = 200 mL

Ka = 1.8× 10−5

Initial condition (ini):
nNaOH = 0.03 mol
nCH3COOH = 0.200× 0.200 = 0.04 mol

NaOH + CH3COOH→ Na+ + CH3COO
−

+ H2O
0.03 0.04 0 0
−0.03 −0.03 0.03 0.03
0 0.01 0.03 0.03

Na+ is a spectator ion. Both CH3COOH
and CH3COO

− are present, so the solution is
a buffer.

pH = pKa + log

(

[CH3COO
−]

[CH3COOH]

)

= − log(1.8× 10−5)

+ log

(

0.03 mol/0.200 L

0.01 mol/0.200 L

)

= 5.22185


