Ch 4 Review                                                                                         Gupta


Review for Chapter 4                                   
AP Chemistry

Essential Questions: You should be able to answer the following essential learning questions at the end of Chapter 4.

· What are the different units of measuring the concentration of the solutions? Why are there multiple units for measuring solution concentration?

· What is titration and how is it used in Chemistry?

· How do you make a standard solution starting from a solid? From a liquid?

· What are net ionic equations? Why do we prefer to write net ionic equations instead of complete molecular equations?

· What is the relevance of  the solubility rules and of  naming compounds in the  reaction prediction?

· Your own question (s)….

Connections to the real-world and other Chemistry Units

· Give two examples of real-life situations where use knowing concentrations of a solution is important. What are some ways you measure solution concentration around your kitchen (instead of using molarity, molality or mole-fraction?)

· Reaction prediction and solubility rules provide the basis for qualitative analysis lab and Ksp. Can you think of any other lab situations where you might use titration or reaction prediction?
· Name two ailments (diseases in your body) that occur as a result of precipitation or lack there of.
· Where do you use the concept of solubility in real-life?


List and explain each type of reaction with an example. 
Explain your thought process for writing the net-ionic equation for the following reaction. (I am 

looking to see your actual “thought process” rather than just the answer!)

A solution of lead (II) nitrate is mixed with a solution of sodium sulfate.

Level 1,2, 3 Problems:
1. A solution is said to contain 28% phosphoric acid by mass.  What does this mean?

a) 1 ml of this solution contains 28g of phosphoric acid

b) 1 L of this solution has a mass of 28g

c) 100g of this solution contains 28g of phosphoric acid

d) 1L of this solution contains 28ml of phosphoric acid

e) the density of this solution is 2.8 g/ml

2. What is the concentration of chloride ion, in percent, in a solution that contains 35.0 ppm chloride?

a) 3.50 x 10-3 %

b) 3.50 x 102 %

c) 3.50 x 10-2 %

d) 3.50 x 10-6 %

3. Molality is

a) moles solute / moles solvent

b) moles solute / Liters solution

c) moles solute / kg solution

d) moles solute / kg  solvent

e) without units

4. The molality of lead nitrate in 0.726 M Pb(NO3)2 is:  (The density of the solution is 1.202 g/ml)

a) 0.476 m

b) 1.928 m

c) 0.755 m

d) 0.819 m

e) 0.650 m

5. A solution is prepared by dissolving 15.0g of NH3 in 250g of water. The density of the resulting solution is 0.974 g/ml.  Calculate the mole fraction of NH3 in the solution.

a) 0.064

b) 0.060

c) 0.94

d) 0.92

6. A solution is prepared by dissolving 15.0g of NH3 in 250g of water. The density of the resulting solution is 0.974 g/ml.  Calculate the molality of NH3 in the solution.

a) 0.00353 M

b) 0.882 M

c) 60.0 M

d) 3.53 M

7. Calculate the molality of urea (molar mass = 60g/mole)in a solution prepared by dissolving 16g of urea in 39g of water.

a) 96 m

b) 6.8 m

c) 0.68 m

d) 0.41 m

8. Which one of the following varies with temperature?

a) molarity

b) mass percent

c) mole fraction

d) molality

9. Which one of the following solutions is unstable?

a) unsaturated

b) saturated

c) supersaturated

d) kool-aid

10. Which one of the following should be immiscible (not mixable) with carbon tetrachloride, CCl4?

a) C6H14
b) Br2
c) CH3CH2OH

d) C3H8
11. Which of the following is most soluble in water?

a) CH3OH

b) CH3CH2CH2OH

c) CH3CH2CH2CH2CH2OH

d) CH3COCH3
e) CHCl3
12. Increasing the temperature of an aqueous solution of a gas will cause the _____ of the solution to _______.

a) molality, increase

b) molarity, decrease

c) mole fraction, increase

d) % by weight, increase

----------Key----------

1. (c) 

2. (a) 

3. (d) 

4. (c) 

5. (b) 

6. (d) 

7. (b) 

8. (a) 

9. (c) 

10. (c) 

11. (a) 

12. (b) 


Reaction Prediction: Write balanced, net ionic reactions for the following:

1. Sulfur trioxide gas is added to excess water.
2. Solid sodium oxide is added to water.

3. Solid calcium oxide is mixed with sulfer trioxide gas.

4. Carbon disulfide vapor is burned in excess oxygen.

5. Electric current is passed through water.

6. Ethanol(C2H5OH) is completely burned in air.

7. Solid zinc reacts with a solution of cupric nitrate.

8. Chlorine gas is passed through a solution of potassium bromide.

9. Solid Zinc reacts with aqueous solution of strontium chloride.
10. Dilute hydrochloric acid is added to a dilute solution of mercury (I) nitrate.
11. Hydrogen sulfide gas is added to a solution of cadmium nitrate.
12. Solutions of zinc sulfate and sodium phosphate are mixed.
13. Sodium carbonate solution is mixed with dilute hydrochloric acid solution.
14. The gases boron trifluoride and ammonia are mixed.

Answers:     
1.  SO3 + HOH ( H2SO4 ( H+ + HSO4-
2.  Na2O + HOH (2 Na+ +2 OH-
3. CaO + SO3 ( CaSO4
4. CS2 + 3 O2( CO2+ 2 SO2
5. 2 H2O (l)( 2H2(g) + O2(g)
6. 2 C2H5OH + 7 O2 ( 4 CO2 + 6 H2O
7. Pb(s) + Cu2+ (aq) ( Pb2+ (aq) + Cu(s)
8. Cl2 (aq) + 2 KBr (aq) ( 2 KCl(aq) + Br2 (aq)
9. Zn(s) + Sr2+(aq) (Zn2+(aq) + Sr(s)
10. Hg22+ + 2Cl- ( Hg2Cl2(s)
11. H2S(g) + Cd2+(aq) ( CdS(s)  + 2H+(aq)
12. 3 Zn2+(aq) + 2 PO43- ( Zn3(PO4)2(s)
13. CO32- (aq) + 2 H+ (aq)   (aq)  ( CO2(g) + H2O(l)
14. BF3(g) + NH3(g)( NH3BF3
Strong Acid-Strong Base Titration link  (read about the methodology and do the practice problems, as many as you need to feel comfortable.)
