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Instructions to Candidates:

· Answer all 5 questions in the answer booklet provided.
· Show your working clearly.  Marks are given in brackets after each   
     question and all questions are marked out of 20.
· The question paper consists of 9 pages including this cover page and   
      the Periodic Table.  
· Please check that you have all the pages.
· Do not tear off any part of the answer booklet. 


 Time : 3 hours                                                                   Total Marks : 100

Question 1 [20 Marks]
1.1
Liquorice is composed of 46.66% carbon, 4.48% hydrogen,

          31.3% nitrogen and the remainder is oxygen.

a. 
What is the percentage composition of oxygen in Liquorice?
     (1)

b. 
Define the term empirical formula.



     (1)

c. 
Calculate the empirical formula of the compound.

     (6)

d. 
If the molecular mass of the compound is 180.17 g.mol-1, determine the molecular formula.




     (2)

1.2 
A common acid-base reaction is the reaction between sulfuric acid and 
      
sodium hydroxide. Answer the following questions based on this reaction :

H2SO4    +
  NaOH 
(
Na2SO4   + 
 H2O

a. 
Rewrite a balanced equation with the state symbol, of each compound, for the above reaction.  



     (2)

b.
Determine the mass of NaOH that would be required to produce 10.12 g of Na2SO4.






     (3)

c. 
Calculate the volume of a 0.75 mol.dm-3 H2SO4 solution that would react fully with 15.0 ml of a 25.0 g.dm-3 NaOH solution.             (5)

Question 2 [20 Marks]
Chalconite is rock containing the sulfide of copper, Cu2S, from which copper is isolated. The process takes two steps, and the overall reaction is as follows:
 

     2Cu2S(s)  +  3O2(g)  +  2C(s)    (    4Cu(s)  +  2CO(g)  +  2SO2(g)

2.1 
If the reaction mixture contained 275.4 g of Cu2S and 27.54 g of carbon  

calculate how much copper could be produced.

Note: Oxygen is present in more than adequate amounts, so does not affect the amount of product that can be produced.


     (7)


2.2  
Explain, without performing a calculation, which reactant(s) should be     

present in excess, and which should be limiting to ensure that the best yield of copper is obtained. Give reasons for your answer.

     (2)


2.3  
Calculate the mass of copper sulfide that must be reacted to produce        

      
1.000 kg of copper if the percentage yield of the process is 63.3%?      (5)


2.3.1 Both SO2 and CO are toxic gases in the environment!
Calculate the volume of toxic gases that is released into the environment for each 50.0 g of copper produced. 
(Assume that the reaction is carried out at 25oC and 1 atmosphere pressure.   

     
Molar gas volume at 250C is 24.45 L) 

                           
     (3)


2.3.2 Sulfur dioxide reacts with oxygen to form sulfur trioxide. The sulfur trioxide reacts with rain water to form sulfuric acid, resulting in acid rain. Write balanced equations for these two reactions.
                        (3)

Question 3 [20 Marks]
3.1 
Consider the following representations of the elements A to D, and answer the questions by writing the correct alternative. Some questions may have more than one correct answer.


              (10)
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a. 
Which of these elements is a halogen?

b. 
Which of these elements would have the lowest first ionization energy?

c. 
Which element(s) is an alkali metal?

d. 
Write a spectroscopic electronic configuration for element C.

e. 
Write down the period number to which element D belongs to. 
f.
Which element(s) will form a -1 anion?

g. 
Which element(s) are called p-block elements?

h. 
Write down the group number to which element C belongs to.
i. 
Which element(s) does not have a neon core structure?

j. 
Which element(s) is an inert gas?

3.2 
In terms of the number of fundamental particles, what do two isotopes of an element have in common and how do they differ?


     (2)

3.3  
The ground state electronic configuration of sodium can be represented    

       
using the s, p, d… notation.
a.
What is meant by ground state?



               (1)

b.
Write the ground state electron configuration, of the sodium atom and the sodium ion, using s, p, d notation. 


     (1)
c.
Write the abbreviated notation for the electronic configurations in              (b) above.                                                                             (1)

3.4  
Correct the following statements. 





     (5)
a.
The outer shell electron configuration of halogens is ns2np6 where n represent shell number greater than 1.

b.
Pauli’s exclusion principle states that for degenerate orbitals, pairing occurs after at least one orbital has one electron.

c.
The sharing of a pair of electrons produces a double bond

d.
Elements on the left side of the periodic table, non metals, are capable of donating electrons and react with metals to form formula units.

e.
Transition metals are collectively called p-block elements because their core electrons are in the s sublevel.




      
Question 4 [20 Marks]
4.1 
Consider the following ten substances and answer the questions a. to j.  

below:- 
 
 

NOTE:The names of the substances can be used more than once in answering questions a. to j.
Some questions have more than one answer and some may have no answer.
The mark shown will be assigned only if the complete answer is given.
	chromium(III) oxide
	ammonium hydroxide

	fluorine
	carbon

	potassium cyanide
	nitrogen

	calcium sulfate dihydrate
	hydrogen fluoride

	carbon monoxide
	calcium


a.  
Which substance(s) have only unpaired electrons in the p orbitals?            
(1)

b.
Which substance(s) form(s) monatomic anions? 



     (1)

c.  
Which substance(s) is/are made up of polar molecules? 


(1)

d.  
Which substance(s) is/are made up of non-polar molecules?

     
(1)

e.  
Which substance(s) has/have two different elements in their formula?
     
(1)                                                                                                                                                                             

f.  
Which substances, from the selection above, form compounds with the  formula XY4? 

                                                                        
(1)
g.  
Which substance(s) contain(s) elements which has/have a valency of 1?    


(1)
h.  
Which substance(s) contain(s) polyatomic cations? 


     
(1)
i.  
Which substance(s) contain(s) trivalent atoms? 
   
      
               
(1)
j.  
Which substance(s) form(s) +2 ions? 



      

    
(1)

4.2 
Study the following three statements. Indicate whether they are true of false.  

      
If false, write the correct statement. 



               (6)


a.
Mg(HCO3)2 is the formula for manganese (II) carbonate.
b.
Cr(NO3)3 is the formula for chromic (III) nitride.

c.
Ammonium sulfite has the formula NH4SO4.

 

4.3
Consider the IF3 molecule and answer the following questions.

a.  
Draw a Lewis structure for IF3.
                                           (2)
b.  
How many non-bonded pairs of electrons are present on the iodine atom in IF3?

                                                     
     (1)
c.  
Write a chemical name for IF3.



               (1)
Question 5 [20 Marks]
5.1  
Explain what is meant by the underlined terms in the following phrases.   

 
Use examples to assist you with your explanation.

a.
Obtaining concordant results when carrying out a titration.         (3)

b.
Reaching the end point of an acid – base titration.

     (2)

c.
Standardising a solution.



                  
     (3)

5.2  
A sample of 18.02 g of a metal hydroxide, MOH, where M is a group 1 
metal,  was dissolved in enough distilled water to make  250.0 ml of solution. Three  25. 00 ml samples of this solution were titrated with 2.100 M hydrochloric acid solution. The average titre was found to be 15.45 ml. 
a.
Which solution was transferred to the burette and which was transferred to   the conical flask?  

                            (1)
b.
How many moles of HCl were used up in the reaction with the metal hydroxide?




            
                   (2)
c.
How many moles of metal hydroxide were used up in the reaction with the hydrochloric acid solution?



               
(2)
d. 
Do a calculation to find the identity of the M in the metal hydroxide. 
                                                                                                         (4)
e.
Calculate the concentration of the metal hydroxide solution in 

mol.dm-3.         







(3)    
TOTAL: 100 MARKS
[image: image3.jpg]TABLE OF RELATIVE ATOMIC MASSES (Based on Carbon-12)

Actinium
Aluminium
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Helium
Holmium
Hydrogen
Indium
lodine
Iridium

Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium
Manganese
Mendelevium

A value given in brackets denotes the mass of the longest-lived or best-known isotope,

Symbol Atomic Atomic

Ac
Al
Am
Sb
Ar
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
cf
(o}
Ce
Cs
Cl
Cr

89
13
95

7
12
25
101

[227]
26.98
[243)
12175
39.95
74.92
[210]
137.34
[247]
9012
208.98
10.81
79.90
112.41
40.08
1251]
12.01
140.12
132.91
35.45
52.00
58.93
63.55
[247]
162,50
[252]
167.26
151.96
1257]
190.00
[223]
157.25
69.72
72.61
196.97
178.49
4.00
164.93
1.01
114.82
126.90
192.22
55.85
83.80
138.91
1260]
207 20
6.94
174.97
24.31
54.94
[258]

No.
Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Niobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

Symbol Atomic Atomic

No.

Pr

Pm
Pa
Ra
Rn
Re
Rh
Rb
Ru

Sc
Se
Si

Ag
Na
Sr

Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti

Xe
Yb

Zn
74d

Mass
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