Chem 110 Fall 2014 Exam III Whelan
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Some Useful Formulae and Constants:

[Base]

H=pkia + logy ——
M M H10 Acid]

25°C = 298K

K, = 1x10"* @ 25°C
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Question 1 a) Write a net ionic equation to show that hydrocyanic acid, behaves as an acid in
7 Points water.
HCN(aq) + H20(1) +
(=or®)

b) Write a net ionic equation to show how barium hydroxide behaves as a base in water.

(=or®)

Question 2 | Assign each species on the left to a category on the right.
8 Points

a) HF - 1. Strong Acid
b) Ba(OH): I 2. Weak Acid
c) (CH3)NH 3. Strong Base
d) HNOs; - 4. Weak Base

Question 3 | An aqueous solution has a hydroxide ion concentration of 1.0 X 102 M.
6 Points

a) What is the hydronium ion concentration in this solution?

b) Is this solution acidic, basic or neutral?

Question 4 | An aqueous solution has a pH of 8.30
6 Points

a) What is the pOH of this solution?

b) What is the hydronium ion concentration in this solution?

c) What is the hydroxide ion concentration in this solution?

Question 5 | Arrange the following solutions in order of increasing acidity:
6 Points 1 = least acidic ; 3 = most acidic

a) Solution with a pOH = 8

b) Solution with a hydroxide ion concentration = 1x1071° M

c) Solution with a hydronium ion concentration = 1x10™13 M

Question 6 | Hydrocyanic acid (HCN) has a Ka = 4.0x107° @ 25°C. Which of the following amino acids

& bz has an acid strength closest to that of HCN?

O Arginine pKa =12.0 O Cysteine pKa = 8.3
O Lysine pKa =9.0 0 Histidine pKa = 6.1




Question 7

In the following net ionic equation:

9 Points CH3NHz(aq) + H.0(l) == CHsNH;" + OH"
a) CH3NH; is a Bronsted-Lowry
b) H.0 is a Bronsted-Lowry
c) The formula of the product that acts as a proton acceptor:
Qu::;:‘:] £ a) The formula for the conjugate acid of HSO;" is:
b) The formula for the conjugate base of HSO;™ is:
Question 9 | Which of the following aqueous solutions are buffer solutions?
e 0O 0.2IMHI+0.17M KT O 0.31IM HCIO + 0.28M KCIO
O 0.13M NaOH + 0.24M NaCl O 0.26M NH4NO; + 0.37M KNO3
O 0.16M CH3;COOH + 0.21M CH3COOK
Question 10 A buffer solution is made that is 0.432M in H,S and 0.432M in NaHS
2 ;Z:::‘-S‘) a) If Kafor H,S is 1.0x107, what is the pH of the buffer solution?
(4 Points) b) Write the net ionic equation for the reaction that occurs when 0.088mol HBr is
added to 1.00 L of the buffer solution.
+ = +
(2 Fomts) c) The Buffer capacity for removal of added OH" is: M
Question 11 | A buffer solution is 0.398M in HCN and 0.324M in NaCN. If Ka for HCN is 4.0x10°, what
5 Points

is the pH of this buffer solution?

For full credit you must show work

o
X
n




Question 12

The pKa value for HNO: is 3.35.

6 Points
et a) Would a buffer prepared from HNO, and KNO, with a pH of 3.00 be considered to
be an effective buffer? (Yes or No)
(3 Points) b) A buffer in which the mole ratio of KNO; to HNO; is 0.46.
Would this buffer solution have a greater capacity for added acid (H;O") or added
base (OH")?
Question 13 | A small amount of strong base is added to a buffer made from HCN and NaCN. What
S changes if any will occur to the following.
Choose from the following choices:
Increase significantly Increase Increase slightly
Decrease significantly Decrease Decrease slightly
a) pOH
b) [HCN]
Question 14 | Whether or not the process is observed in nature, which of the following could account for
6 Points the following transformations: (Choose all that apply)
a) @4 230}, 0 alpha decay 00 beta decay
O electron capture [] positron emission
b) 2%, 210p; 00 alpha decay [0 beta decay
0 electron capture [1 positron emission
&) Sicr 51/ O alpha decay O beta decay
O electron capture O positron emission

Question 15  You need to make an aqueous solution of 0.145M iron(III) sulfate for an experiment in lab,

4 Points

using a 500mL volumetric flask. How many grams of iron(IIT) sulfate should you add?:
For full credit you must show work.




Question 16 | An aqueous solution of barium hydroxide is standardized by titration with a 0.199M
6 Points solution of hydrochloric acid.
If 21.0mL of base are required to neutralize 18.9mL of the acid, what is the molarity of
the barium hydroxide solution?
For full credit you must show work and give a balanced chemical equation.
M
Question 17 | According to the following reaction, how many grams of water will be formed upon the
6 Points

complete reaction of 29.0 grams of oxygen gas with excess hydrochloric acid?

hydrochloric acid (aq) + oxygen (g) —* water (I) + chlorine (g)
For full credit you must show work and give a balanced chemical equation.

Do Not Write Below This
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