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SECTION ONE:     ATOMIC STRUCTURE AND BONDING    

1. Study Figure 1 below to answer the questions that follow. 

 

Figure 1 

 
 

a.  Define the following terms:  

 

i. Proton 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

ii. Electron 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

b. Determine the mass number of the atom in Figure 1.  

 

 

 

 

 

 

c. Name the atom in Figure 1.   

____________________________________________________________________ 

____________________________________________________________________ 

 

 

d. Determine the number of valence electrons of the atom in Figure 1.  

____________________________________________________________________ 

____________________________________________________________________ 
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2. Describe how covalent bond forms using Lewis Structure in Oxygen, O2. 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

3. a.      Draw the shape of HOCl molecule.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b.      Name the shape of HOCl.   

 

    _____________________________________________________________ 

 

4. Explain why OF2 and CO2 have different bonding angles. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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SECTION TWO:     SOLIDS AND RELATED PROPERTIES AND KINETIC  

CHEMISTRY    

1. Name the type of bonds that holds ice water particles together.   

_________________________________________________________________ 

_________________________________________________________________ 

 

2. Define the term ‘hydration’.  

_________________________________________________________________ 

_________________________________________________________________ 

 

3. Describe how Potassium Sulphate dissolves in water.  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

4. Explain the difference between the boiling point of Sodium Chloride and Ethanol.  

 

Substance Boiling point (0C) 

Sodium Chloride 1686 

Ethanol 78.37 

 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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5. Figure 2 shows an example of an energy diagram. 

 

Figure 2 

 
 

Use the letters from Figure 2 to determine the following: 

ENERGY DIAGRAM LETTER FROM THE GRAPH-

FIGURE 2 

i.     Ea 

 

 

ii.    ∑∆H reactant 

 

 

iii.   ∑∆H product 

 

 

 

6. Use Le Chatelier’s principle to explain the qualitative effects of changing the 

temperature to produce more methanol.                  

          2H2(g)   +   CO (g)    ↔     CH3OH (g)  the forward direction is exothermic. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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7. Apply Hess Law to calculate the energy change for the chemical reaction:  

Zn (s)   +   S(s)  →  ZnS(s)    ∆oH= 

By using the following information: 

Zn(s)  +  ½ O2(g) → ZnO(s)         ∆oH = -348 kJ/mol 

ZnS(s)  + 1 ½ O2(g)  →  ZnO(s)   +   SO2(g)    ∆oH = -441 kJ/mol 

S(s)  +  O2(g) → SO2(g)         ∆oH = -297 kJ/mol 
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SECTION THREE:   QUANTITATIVE, INORGANIC AND REDOX CHEMISTRY     

1. Define Avogadro’s number.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

2. 20mL of potassium hydroxide solution was neutralized by 24mL of 0.167mol/L solution of 

hydrochloric acid. 

 KOH  +  HCl  → KCl  + H2O 

 

Calculate the amount of neutralized potassium hydroxide in the solution.   

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Name the following complex ion:  

 

a. [Cu(NH3)4]
+2 

____________________________________________________________________ 

____________________________________________________________________ 

 

 

b. [Zn(OH)4]
-2 

____________________________________________________________________ 

____________________________________________________________________ 
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4. Relate the bonding in the oxides of Sodium and Sulfur to their position in the periodic 

table.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

5. Describe the type of bonds existing in Chlorides formed between chlorine and phosphorus.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

6. Explain oxidation and reduction reactions in terms of oxidation number.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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7. Discuss the occurrence of oxidation and reduction in a breathalyzer test.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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SECTION FOUR:       ORGANIC CHEMISTRY     

1. C4H10O - butanol can form three different types of alcohols. Discuss a test to differentiate 

between the products of the oxidation of the three different types of alcohols in butanol 

C4H10O 

 

Study the flowchart below for the oxidation of three different types of butanol then: 

a. draw the structural formula and name the alcohol 

b. name the test reagent used and 

c. draw structural formula for products and name 

 

 
 

 



 

Page 11 of 15 

Skill level 2 

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  

 

2. Describe the physical properties of cis and trans isomers in but-2-ene.  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

3. Write the equation for the reactions in the test to differentiate the ketone from an aldehyde.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

4. Explain using structural formula the production of polythene and polyvinyl chloride.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 
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5. Explain the differences in structures of the two structural isomers of glucose: open and 

cyclic.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

6. Describe the conditions in which stereoisomerism can occur in alkenes.  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

7. Draw the structure of the triglycerides given the structure of the constituent fatty acids.  
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8. Identify by circling the functional group of the carboxylic acid.   

 

 
9. Name the structure shown below.       

 

 
 

________________________________________________________________________ 

 

10. Describe Markovnikov’s rule in the reaction of 1-butene with hydrogen chloride.  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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