Chem 110 Fall 2009 Exam III Whelan
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Some Useful Formulae and Constants:

pH = pKq + logio{[A)/[HAT}

K, = 1x10°* @ 25°C
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Question1  Consider the following system at equilibrium at 298 K:
5 Points 2 CHClx(g) < CHa(g) + CCla(g)

When some CCl4(g) is removed from the equilibrium system at constant temperature:
(No partial credit)

The reaction must: and  The concentration of CH4 will:
o Remain the same.

0 Run in the reverse direction.

o Remain the same. o Decrease.

Question 2  Consider the following system at equilibrium at 298 K:
5 Points N2(g) + Ozx(g) + 43.2 kcal & 2 NO(g)

If the temperature is suddenly decreased:
(No partial credit)

The reaction must: and  The concentration of O, will:
a Run in the forward direction. 0 Remain the same.
o Remain the same. o Decrease.

Question 3  Consider the following system at equilibrium at 500 K:
3 Points  PCls(g) & PCl3(g) + Cla(g)

If the pressure is suddenly decreased:
(No partial credit)

The reaction must: and  The concentration of Cl, will:
o Remain the same.

o Run in the reverse direction.

o Remain the same. o Decrease.

Question 4  Consider the following system at equilibrium at 1150 K:
10 Points 2 SOs(g) & 2 SO,(g) + O2(g) + 47.3 kel
The production of SO2(g) is favored by
Indicate True (T) or False (F) for each of the following:

a. Decreasing the temperature. d. Adding SO3
b. Decreasing the pressure. e. Adding O..

c. Increasing the volume.



Question 5 a. HCOOH 1. Strong Acid

8 Points
b. NH;s 2. Weak Acid
c. CsHiiN 3. Strong Base
d. HBr 4. Weak Base
Question 6 Circle the appropriate answers 1. The acid with the greatest [H30°]
6 Points in a 0.10 M aqueous solutionis: A c
Acid Ka
A 7 9x107 2. The acid with the smallest pKa: A c
B 1.8x107 -
c 4.2%107 3. The acid with the smallest pOH

ina 0.10 M aqueous solutionis: A B

Question 7 The pKa for HCN is 9.39 while the Ka for HCIO is 3.5x10°8,
6 Points

a. What is the pKa for HCIO?
b. Which is the stronger acid?

Question 8 The hydroxide concentration in an aqueous solution is 4.5x102 M @ 25°C
9 Points

a. The hydronium ion concentration is: M
b. The pH of this solution is:
c. The pOH is:

Question 9 In the following net ionic equation, identify each reactant as either a Bronsted-Lowry
12 Points  qcid or a Bronsted-Lowry base.
C5H5NH* +0OH & C5H5N(C(Q) + HzO(l)

a. CsHsNH* Bronsted- Lowry
b. OH" Bronsted- Lowry

Give the formula for:
c. Conjugate acid of HPO,*

d. Conjugate base of HPO4?*

Question 10 A buffer solution is 0.225 M in H2C,04 and 0.499 M in NaHC:0,. If pKa for HzC:04 is
4 Points 1.29, what is the pH of this buffer solution?

You must show work to obtain credit.

pH = | 1.64




Question 11 A small amount of strong acid is added to a buffer made from HNO; and NaNO,. What

8 Points changes if any will occur to the solution?
- Circle the appropriate answer
a. pH Increase Unchanged
b. [NO:’] Increase Unchanged
c. [HNO:] Decrease Unchanged
d. [OH7] Increase Unchanged

Question 12  Calcium hydroxide is standardized by titration with 0.320 M solution of nitric acid. If
6 Points 38.5 mL of base are required to neutralize 23.4 mL of acid, what is the molarity of the
calcium hydroxide solution?

CG(OH)Z +2 HNO3 = CG(NO3)2 +2 Hzo

7.48x10" mol HNO; | 1 Ca(OH),
2 HNOs

= 3.74x107 mol Ca(OH),

M = 3.74x10°%/0.0385

0.0972| M

Question 13 How many grams of solid barium hydroxide are needed to exactly neutralize 25.4 mL of
5 Points a 1.49 M hydrochloric acid solution?
Assume that the volume remains constant.

Ba(OH), + 2 HCl = BaCl, + 2 H»0

3.78x10"% mol HCl | 1Ba(OH),
| 2Hcl

= 1.89x102 mol Ba(OH),

1.89x10°% mol Ba(OH), | 171.35g
1 mol

324 g




Question 14 How many grams of chloric acid will be formed upon the complete reaction of 29.0 grams
6 Points of water with excess chlorine gas?
Chlorine (g) + water (I) = hydrochloric acid (aq) + chloric acid (HCIOs)

3 Clz + 3 Hgo =B HCl + HCIO3

1.61 mol H.0 | 1HCIO;
| 3H.0

= 0.536 mol HCIO3

0.536 mol HCIO; | 84.46 g
1 mol

453| g

Question 15 What mass of iron in grams would produce 27.7 L of hydrogengas (P = 1 atm, T = 25°C)
Rl when it reacts completely with excess hydrochloric acid?
Iron (s) + hydrochloric acid (aq) = iron(II) chloride (aq) + hydrogen (g)
R = 0.08205 L.atm.K'.mol™’

Fe + 2 HCI = FeCl, + H»

11 1
3mol He_| Fe 113 mol Fe
| 1H,

113 mol Fe | 55.85¢
‘ 1 mol

63.3| ¢
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