Chem 110 Exam III Fall 2003
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Solubility Guidelines:
Soluble Lonic Compounds
1. | All sodium, potassium and ammonium salts are soluble.
2. | All nitrate, acetate, chlorate and perchlorate salts are soluble
3. | All chloride, bromide and 1odide salts are soluble.
Except those that contain: lead, silver or mercury(T) (Haa®*).
4. | All fluoride salts are soluble.
Except those that contain: magnesium, calcium, strontium, barium or lead.
5. | All sulfate salts are soluble,
Except those that contain: calcium, silver, mercury(1), strontium, barium or lead.
Soluble Tonic Compounds
I. | All hydroxide and oxide salts are not soluble.
Except those that contain: sodium, potassium or barium,
2. | All sulfide salts are not soluble.
___ Except those that contain: sodium, potassium ammonium or barium.
3. | All cerbonate and phosphate salts are not soluble.
Except those that contain: sodium, potassium or ammanium.
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Some Information For Your Use:

Formula:

[HJ[OH] = 1x10™* at 25°C
[H'] = [Acidinitial 1

[H'] = {Ko[AcidIinitial}®

[H'] = K{[Acid]/[Base]}
pH = —|0910[H+]

pH + pOH = 14 at 25°C

K, Values For Some Weak Acids at 25°C:

HF 7.2x10™*
HCN 4.0x107%°
HNO, 4.5x10™
Hclo  3.5x10°®



Question 1
12 Points

Question 2
12 Points

Question 3
6 Points

Question 4
8 Points

Question 5
6 Points

Are the following salts expected to be soluble or insoluble in water?

1.

2.

3.

FeF; Soluble Insoluble 4. Ba(NOs). Soluble
NazPO4 Soluble Insoluble 5. FeCO; Soluble
NH4OH Soluble Insoluble 6. BaS Soluble

Classify each of the following substances:

1.

2.

oo > w0

HF A) Strong Acid
NaI B) Weak Acid
NH; C) Strong Base
HCcl D) Weak Base
NaOH E) Soluble Salt
CI"3(PO4)2 F) Insoluble Salt

The formula for the conjugate base of HCN:

The formula for the conjugate acid of CO3*

The [H'] in an aqueous solution is found to be 5.43x102M.

1.
2.
3.
4.

The pH of this solution is:

The [OH] of this solution is:

The pOH of this solution is:

The solution is (circle one) Basic Acidic Neutral

Insoluble

Insoluble

Insoluble

What is the expected pH of an aqueous solution of 0.302M hydrocyanic acid (HCN) at 25°C?

pH:



Question 6
4 Points

Question 7
6 Points

Question 8

6 Points

Question 9
14 Points

How would the pH of a 0.302M aqueous hydrochloric acid solution compare to the 0.302M aqueous
HCN solution at the same temperature.

1. pH HCl(aq) > pH HCN(aq)
2. pH HCl(aq) < pH HCN(aq)
3. pH HCl(aq) = pH HCN(aq)

Give the net ionic equation for the following reactions:

1. NaOH(aq) + HNO,(aq)
2. NHs(aq) + HCl(aq)

3. HI(aq) + LiOH(aq)

A 1L buffer solution contains 0.112M KF and 0.396M HF. Calculate the expected pH of this solution?

pH:

The addition of 0.012 moles of HBr to the buffer described in question 8 would result in:

1 pH Increase
2. [H507] Increase
3. [OH] Increase
4. [F] Increase
5. [HF] Increase

6. [HFY/[F] Increase

7. The maximum amount of NaOH that this buffer could withstand?

Decrease

Decrease

Decrease

Decrease

Decrease

Decrease

No Change
No Change
No Change
No Change
No Change

No Change

moles




Question 10  The reaction Ha(g) + T2(g) < 2HI(g) has a K. = 55.6 and a DH®=-10 kJ/mol at 696K.
10 Points The production of HI(g) is favor by:

1. Decreasing the temperature. True False
2. Increasing the pressure by changing the volume. True False
3. Decreasing the volume. True False
4. Adding Br; True False
5. Removing NOBr True False

Question 11 An aqueous solution of potassium hydroxide is standardized by titration with a 0.369 M solution of
8 Points hydrobromic acid.
If 30.5 mL of base are required to neutralize 13.4 mL of the acid, what is the molarity of the
potassium hydroxide solution?

M

Question 12 How many grams of solid calcium hydroxide are needed to exactly neutralize 27.6 mL of a 1.68 M
8 Points hydrochloric acid solution ? Assume that the volume remains constant.




