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Question 1: Atomic Structure, Bonding & Related properties    10 Marks 

  

a) Name the following complex ions: 
 

 

 i [Zn(OH)4]2- 
 
 
 
_______________________________________________________________ 

 

 ii [Cu(NH3)4]2+ 
 
 
 
_______________________________________________________________ 

 

   
 
 

 

b) i 
 
 
 
 
 
 
 
 

ii 

Write the balanced chemical equation for the formation of the complex 
ion:         
[ Ag(NH3)2]+ 
 
 
 
____________________________________________________________ 
 

Name the complex ion [Ag(NH3)2]+ 
 
 
_____________________________________________________________ 
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Table 1: Trends in the sizes of some atoms and their ions.     

 

 

Use Table 1 above to: 

 

i  Explain the trend in size from Lithium atom (Li+) to the Oxide ion (O2-). 

  

 ________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

 

          ii        State the trend in the sizes of the ions of aluminium and explain this  

trend. 

 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 

________________________________________________________ 
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Question 2: Organic Chemistry       10 Marks   

a)          State the IUPAC name of the chloroalkane that has the following      

        structural formula.  

 
 
 
 
 
 
         IUPAC name: ______________________     
                             

 
 

b)  
 
i. 
 
 
 
 
 
ii. 

Propanone is a ketone.  
 
Write down the structural formula of a functional isomer of propanone. 
 
 
_________________________________________________________ 
  

Explain your answer in i) above. 

_________________________________________________________ 

_________________________________________________________ 

 

 
 

c)  
 
 
 
 
 
 

i. 
 
 
 
 
 
ii. 
 
 
 
 
 
iii. 
 
 
 

If a haloalkane such as 1-chloropropane is heated under reflux with a 
solution of sodium hydroxide, the chemical reaction shown below takes 
place: 
 

       1-chloropropane  + NaOH      substance A   +  NaCl 
 
What is the chemical formula for substance A? 

 

________________________________________________________  

 

What is the name given to the type of reaction happening above? 

 

________________________________________________________  

 
Describe how the reaction in (ii) takes place. 
 
________________________________________________________ 
 
________________________________________________________  
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d)  
 
 
 
 
 
 
 
 

i. 
 
 
 
 

ii. 
 
 
 
 

iii. 
 
 
 
 

iv. 

An important chemical reaction is shown below. 
 
 
 
 
 
 
 
 

Write the structural formula for Reactant B. 
 
_______________________________________ 
 
 

Name Reactant C. 
 
_______________________________________ 
 
 

What is the IUPAC name for the product CH3CH2CH2COOCH2CH3? 
 
  

 
 

Name the type of reaction that takes place here. 
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Question 3: Energy Changes in chemical and Physical processes     10 Marks 

a)  Define the following terms: 
 

 

 i Heat of fusion  

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

 

ii Standard heat of reaction  

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

 
 

b)  In terms of a chemical reaction being endothermic or exothermic, which 
one occurs during the process of bond formation? 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 
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c)  Use the bond enthalpies in Table 2  to calculate the enthalpy change of 
the following reaction: 
 

CH4 + 2O2     CO2  + 2H2O 
 

Table 2: Bond Enthalpies 
 

  
  
  
  
   

 
 

 

 

 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

 

Table of bond enthalpies / kJ mol-1 

C-C 348 

C-H 412 

C-O 360 

C=C 612 

C=O 743 

Cl-Cl 242 

O-H 463 

Cl-H 431 

C-Cl 338 

O=O 496 
Ref: CRC Handbook of chemistry and physics - 

Edition 44 

 
 
 

 

d)  Use the given values for standard enthalpy of formation to calculate the 
standard enthalpy change for the reaction: 
 

       NH3(g) + HCl (g)      →  NH4Cl (s) 
 

ΔHf (NH3 (g)) = -46.1 kJ mol-1  

ΔHf (HCl(g)) = -92.3 kJ mol-1  
ΔHf(NH4Cl(s)) = -314.4 kJ mol-1  
 

 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
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Question 4: Organic, Oxidation and Reduction Reactions  10 Marks 

 
a)  Use the IUPAC naming system to name the following organic isomers.  

 

 

  
 
 
 
 
 
 
 
 
 
 

       
  

 
 
 
 
 

 
 
 i   _________________________             ii    __________________________  

 
 

  
 
 

                                                 
               
 
 
 
iii  __________________________           iv ___________________________ 
 

 

b)  Polyethylene is a rubber-like substance, which is stretchable under force 
but returns to its original state upon release. Relate the structure and 
bonding of polyethylene to this property. 
 
_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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c)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i. 
 
 
 
 
 
 
 
 
 
 
 
 

 
ii. 

The diagram below demonstrates black tarnish on 
silver metal.  It is known that the black tarnish is 
primarily Ag2S. 

 

By using the right reducing agent, the black tarnish 
(Ag2S) can be removed as shown in the half-equation 
below: 

 

      Ag2S (s)  +  2e-      2Ag (s)  +  S 2- (aq) 

 
 

The standard reduction potentials for Zn and Ag2S are shown below: 

 

Half reaction E (V) 

Zn2+(aq)  +  2 e-               Zn (s) - 0.7681 

Ag2S (s) + 2 e-             2Ag (s) +  S2-  (aq) - 0.71 

 

 

Determine the overall redox reaction for the possible reduction of Ag2S 
by Zn metal. 
 

 

 

 

 

 

 
 

Use the E cell value to predict whether the above reaction is possible.  
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Question 5: Oxidation & Reduction       10 Marks 

a)  Figure 2: Redox  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 i. 
 
 
 
 

At which half-cell (D or E) does the oxidation reaction take place? 
 

_______________________________________________ 

 

 

 
 
 
 
 
 
 

ii. At which half-cell (D or E) does the reduction reaction take place? 

 
____________________________________________________ 

 

b)  Write the balanced half-equation for the reaction in half-cell E. 
 
 
 
 
_________________________________________________________ 
 
 

 

c)  Describe the difference between an electrochemical and an electrolytic 
cell. 
 
_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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d)  
The standard reduction potentials for selected half reactions are shown 
below: 

Half reaction E (V) 

Sn2+(aq)  +  2e-               Sn (s) - 0.14 

Be 2+ +   2e-               Be (s)    - 1.99 

 
Predict whether the reaction below will occur spontaneously: 

       Sn (s)  +  Be2+ (aq)                Sn2+ (aq)  + Be (s)  

 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Question 6: Equilibrium         10 Marks 

 

a)   What happens to the equilibrium constant (Kc) of a system 
when the pressure is increased? 

 
________________________________________________ 

 

 

b)  Explain how a buffer solution of CH3COONH4 works when a 
small amount of a strong acid is added to it. 

 

________________________________________________ 

________________________________________________ 

________________________________________________ 
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c)  Calculate the pH and the [H3O+] of a buffer that is made up of 
0.6M HNO2 and 0.75M of KNO2. Ka = 7.1 x 10 -4.  

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
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d)  What is the concentration of silver ions in 1 L of solution 
containing 0.02 mol of AgCl and 0.02 mol of Cl- ions in the 
following equilibrium? 

 

                 AgCl (s)             Ag+ (aq)  +  Cl– (aq)  

 

The equilibrium constant is 1.5 x 10 -10 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
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Question 7: Atomic Structure and Bonding     10 Marks 

 

a)  What does the high melting point of Ni suggests? 
 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

 

 

b)  Describe the differences between nuclear fusion and nuclear fission. 
 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

 

 

c)  Determine the shape of BF3 showing how you arrive at your answer. 
 
 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
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d) Figure 4: First Ionisation Energy of some elements from the 
periodic table. 
  
 
 
 
 
 
  
 
 
  
  
 
 
 
 
  
 
 
 
 
 
 
 

  Explain why the first ionization of He, Ne and Ar differs from those of Li, 
Na, K and Al. 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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Question 8: Organic Chemistry      10 Marks 

 

a) i Write down the structural formula of the missing product (F) of the 
following reaction. 
 
 
       
 

 

 ii What precaution that needs to be taken during this reaction? 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 
 

 

b)  Use the following reactions to identify the unknown compounds G and H. 
      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Write the structural formulae of G and H. 
 

 G: 
 
 
      __________________________________________________ 
  
 
            H: 
 
     ___________________________________________________ 
 

 

 

Skill level 1 

1  

0  

NR  

 

Skill level 2 

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  

 



18 
 

c)  You have been asked to review a chapter of an organic textbook. A 
sample of the structural formulae and names of the chemicals is 
presented below.  
 

  

 

Would you approve for the chapter to be printed? Justify your decision. 
Write your answer in the space below. 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

Skill level 4 

4  

3  

2  

1  

0  

NR  

 



19 
 

 

Question 9: Atomic Structure and Bonding     10 Marks 

a)  There are 6 fundamental nuclear decay reactions. 
 

 

 i) Name the nuclear decay that results in the emission of a helium atom. 
 

_______________________________________________________________ 

_______________________________________________________________ 

 

 

 ii) Name the nuclear decay that results in the conversion of a neutron to a 
proton and a high energy electron is emitted. 
 

_______________________________________________________________ 

_______________________________________________________________ 

 

 

 iii) Define enthalpy change. 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

 

b)  One of the characteristic properties of transition metals are the 
differences in colour of their compounds. 
Describe the colour differences of the following compounds of transition 
metals: 
     K2Cr2O7, NiCl2 and CuSO4 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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c)  Describe the relationship between a polar molecule such as water and 
hydrogen bonding. 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

 

d)  Radioactive Iodine-131 is used in the Hospitals in the treatment of 
cancerous thyroid tissues. Iodine-131 has a half-life of 8 days. If 20 mg 
of Iodine-131 is given to a patient how much of it is left after 32 days?   
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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Question 10:  Equilibrium       10 Marks 

a)  Define buffer solution. 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

 

b)  Consider the following reaction: 

PCl3(g) + Cl2(g) ⇌ PCl5(g) 

Describe how the equilibrium position will be affected by an increase in 
the PCl3 concentration. 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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c) What concentration of Ag+ ion will be in equilibrium with a saturated 
solution of AgCrO4 and CrO4

2- ion concentration of 0.4 molL-1. Ksp of 
AgCrO4 is 1.1 x 10-11. 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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d)  Compare the conductance and pH of KCl, NH3, and CH3COONa to those 
of the strong, intermediate and weak ones shown in Figure 4 below. In 
your answer, explain why KCl, NH3, and CH3COONa are considered as 
either a strong,  intermediate or weak electrolyte. 
 
Figure 4: Strength of Different Electrolytes. 

 
 
 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 
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25 
 

The periodic table: 
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