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INFORMATION TO CANDIDATES:


1.
This paper consists of Section A, Section B and Section C.

2.
A copy of the Periodic Table of Elements is attached on page 21 of the Exam paper.
3.
The marks allocated for each question or parts of a question are given in the brackets [ ].
INSTRUCTIONS TO CANDIDATES:

Do not turn over the pages until you are told to do so.

1. 
Section A consists of 30 Multiple Choice Questions.

Answer all the questions in this section in the OMR Answer Sheet by shading the appropriate oval with a 2B pencil.

2.
Section B consists of 7 Structured Questions.


Answer all the questions in the spaces provided in the question paper.

3.
Section C consists of 3 Free-Response Questions.
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Answer all the questions in the writing paper provided.

4.
Hand in the OMR Answer Sheet, Question paper 

and writing papers separately.

__________________________________________________________________________

This paper consists of 22 printed pages including this cover page.

Section A : Multiple Choice Questions (30 marks)

Choose the correct answers and shade it in the spaces provided on the OMR.

A1
A gas, X, is less dense than air and insoluble in water. 


Which method cannot be used to collect the gas?

	A. 
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	B. 
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	C. 
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A2
Which piece of apparatus is used to measure exactly 22.0 cm3 of a liquid?
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A3
Trichloroethane is a solvent used to remove grease from clothing. 


How, after use, is the solvent separated from the grease?

A
By chromatography

B
By crystallization

C
By distillation

D
By filtration
A4
The apparatus below consists of a porous pot containing a gas Q which is then 

surrounded by a gas P in a beaker. Which one of the following pairs of gases 


would cause an upward movement of the liquid at Y?
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Gas P

Gas Q

A
H2

O2

B
NH3

H2

C
CO2

NH3

D
CO2

O2
A5
Which of the following is likely to be a pure compound?

A
Green crystals which melt at 58oC

B
A white powder which dissolves in water

C
A liquid which gives two fractions when distilled

D
Blue crystals which melt over the range 55oC to 60oC
A6
E102 and E110 are two permitted artificial food colourings.  E166 is a recently discovered colouring that is banned by the authorities for its harmful effects on health.  Four brands of packet drinks, W, X, Y and Z are analysed using chromatography together with these three colourings.  

The resulting chromatogram is shown below.


Which brand(s) will definitely not be approved for sale?


A
W and Z only


B
X and Y only


C
X and Z only


D
X, Y and Z only

A7
From which mixture can the underlined substance be obtained by adding water, stirring and filtering?

A
Magnesium carbonate and sodium chloride

B
Copper(II) sulfate and sodium chloride

C
Ethanoic acid and ethanol

D
Iron and zinc
A8
An element K has two isotopes, which may be represented as 238K and 235K.


How does 238K differ from 235K?



A
It has 3 more protons and 3 more electrons

B
It has 3 more protons, but same number of electrons

C
It has 3 more neutrons and 3 more electrons

D
It has 3 more neutrons, but same number of electrons
A9
Element Z may be represented as 
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Z.  What is the structure of the ions Z2-?



Protons
Neutrons
Electrons


A
     8

      8

     10


B
     8

     10

     10


C
    10

     10

      8


D
    10

     18

      8
A10
In which set do the three particles each have the same total number of electrons?


A
Cl-, Br -, I-

B
F-, Ne , Na+

C
K+, Ca2+, Br -

D
Li+, Na+, K+
A11
The atoms of an element R have the electronic configuration 2, 8, 6.

Which of the following statements about element R is correct?


A
It is a metal

B
It forms an ion of charge 2+

C
It only reacts with non-metals

D
It forms an ionic compound with sodium
A12
The diagram represents the physical changes between the three states of matter 


of water. In which conversions do H2O molecules lose speed?



A
3 and 5 only

B
4 and 6 only

C
1, 3 and 5 only

D
2, 4 and 6 only
A13
The electronic structures of the atoms W, X and Y are given below.

W: 2,1

X: 2, 6 
Y: 2,7


What are the formulae of the compounds formed between

(i) W and X

(ii) W and Y



W and X


W and Y

A
W2X



WY




B
WX2



WY

C
WX



W2Y

D
W2X



WY2
A14
Which statement about the noble gases is correct?


A
The number of protons in the atoms equals the number of neutrons

B
Their atoms each have a stable arrangement of electrons

C
Their atoms each have eight electrons in their outer shell

D
They exist as molecules containing two atoms
A15
Which feature of a metal’s structure is responsible for it conducting electricity?


A
It contains positive ions

B
It has a “sea of electrons”

C
Its ions are tightly packed together

D
Its positive ions attract electrons
A16
What is the maximum mass of chromium, Cr, that can be extracted from 76g of 


chromium(III) oxide, Cr2O3?


A
48.0 g


B
52.0 g


C
104 g


D
152 g

A17
Excess 2.0 mol/dm3 hydrochloric acid was added to 2.9g of iron. The hydrogen gas produced was collected under room conditions. The equation of the reaction was:
Fe(s) + 2HCl (aq)  → FeCl2 (aq) + H2 (g)

What volume of the hydrochloric acid reacted with the iron?

A
200 cm3


B
100 cm3


C
150 cm3


D
50 cm3
A18
What is the ionic equation for the reaction between zinc and aqueous copper(II) 

sulfate?


A
Zn2+(aq)  +  Cu(s)  ( Zn(s)  + Cu2+(aq)
B
Zn2+(aq)  +  SO42-(aq) ( ZnSO4(s)

C
Zn2+(s)  +  CuSO4(s)  ( ZnSO4(s)  + Cu2+(s)
D
Zn(s)  +  Cu2+(aq)  ( Zn2+(aq)  +  Cu(s)
A19
Aluminium forms an amphoteric oxide. 


What can be deduced about aluminium oxide from this statement?


A
It decomposes on heating

B
It is soluble in water

C
It reacts with hydrochloric acid to form a salt

D
It shows neither acidic nor basic properties
A20
The phosphate of praseodymium has the chemical formula Pr3(PO4)4. The formula of its oxide is ______________.


A
Pr3O4

B
Pr3O2

C
PrO2

D
Pr4O2

A21
Which of the following salts cannot be prepared by a reaction between a dilute 


acid and a metal?

A
Calcium chloride

B
Copper(II) chloride

C
Iron(II) chloride

D
Magnesium sulfate
A22
What gas is formed when ammonium chloride is warmed with aqueous potassium hydroxide?


A
Ammonia 


B
Chlorine 


C
Hydrogen


D
Nitrogen 

A23
The pH scale below shows the position of five aqueous solution P, Q, R, S and T, of equal concentrations.








What could the aqueous solutions be?



Ethanoic 
Sulphuric 
Ammonia
Sodium
Sodium



   acid

    acid


chloride
hydroxide



A
     P

      Q

       R

      S

      T




B
     Q

      P

       S

      R

      T

C
     Q

      P

       T

      S

      R


D 
     S

      T

       Q

      R

      P

A24
Soil acidity is indicated by a pH value.  

Most plants grow best within a narrow pH range.

The table below shows the optimum pH range for the growth of some common fruits and vegetables.

	pH 6.0 – 6.7


	pH 5.5 – 6.7


	pH 5.2 – 6.7


	pH 4.5 – 6.7



	Asparagus

Beetroot

Cauliflower

Citrus

Parsnips

Rock melon

Spinach

Strawberries 
	Beans

Broccoli

Cabbage

Celery

Cucumber

Lettuce

Onions

Peas 
	Carrots

Radishes

Sweet corn

Tomatoes

Turnip
	Potatoes 



From the information given, which of the following statements is true?


A
A soil with pH 5.5 can be used to grow parsnips, onions and potatoes

B
Potatoes will not grow in a soil pH range of 6.0 – 6.7

C
Soils must be more acidic than 6.0 to grow carrots and radishes

D
Potatoes grow in the widest range of acidic soils
A25
Oxides of elements may be classified as acidic or basic.  


Which set of oxides is correctly classified?



Acidic

Basic


 


A
Carbon dioxide
Copper (II) oxide



B
Carbon dioxide
Zinc oxide




C
Copper (II) oxide
Carbon monoxide



D
Zinc oxide

Carbon dioxide


A26
An aqueous solution has a pH value of 2.


What information does this fact give about the ions present in the solution?



Concentration of 


Concentration of 



  hydrogen ions
  

 hydroxide ions




A

High




None


B

High




Low



C

Low




Low


D

Low




High 
A27
The following shows some properties of four elements.


Element
 Density
     Melting point
       Electrical conductivity


      A

0.97 g/cm3
          97.8oC

                       Good


      B

2.34 g/cm3
          2300oC

             Poor


      C

3.12 g/cm3
          -7.2oC


             Poor


      D

8.96 g/cm3               1083oC

            Good


Which element could be nickel?

A28
The alloy brass is harder than either of its constituent elements, copper and zinc because the zinc atoms ______________________.

A
bond to the copper atoms making the alloy harder


B
raise the melting point of the copper


C
form a stable metallic lattice


D
prevents layers of copper atoms from sliding

A29
Caesium is a metal that is more reactive than aluminium.


Which reaction would produce caesium?


A
Filter caesium chloride


B
Electrolysing molten caesium chloride


C
Heating caesium carbonate


D
Heating caesium oxide with carbon

A30
What is a disadvantage of recycling metals?


A
Collection and transportation cost money

B
Metal ores are a finite resource

C
Most metals corrode slowly in the environment

D
Scrap metal melts when heated
08
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Section B: Structured Questions (40 marks)

Answer all questions in the spaces provided.

B1
The graph below represents the uniform cooling of a sample of lauric acid

starting as a liquid above freezing point.



(a)
Which line segment represents a change in state? 


……………………………………………………………………...……………[1]


(b)
What is the melting point of lauric acid? 


…………………………………………………………………………...………[1]
(c) At which point (A, B, C or D) do the particles of lauric acid have the 


highest average kinetic energy? 


………………………………………………………………………………...…[1]


(d)
Name the change in state that takes place during this 10-minute cooling time. 




………………………………………………………………………………...…[1]

B2
The following table gives some information about some substances A to H.      [5]
	Experiment


	Melting point

(oC)
	Boiling point

(oC)
	Electrical conductivity

	
	
	
	In solid
	In liquid
	In water

	A


	37
	344
	Poor
	Poor
	Insoluble

	B


	-114
	-85
	Poor
	Poor
	Good

	C


	614
	1382
	Poor
	Good
	Good

	D


	-60 to -40
	40 to 75
	Poor
	Poor
	Insoluble

	E


	-130
	36
	Poor
	Poor
	Insoluble

	F


	29
	685
	Good
	Good
	Good

	G


	1610
	2230
	Poor
	Poor
	Insoluble

	H


	110 to 135
	decomposes
	Poor
	Poor
	Insoluble



Answer the following questions using one of the letters A to H. 

Each letter can be used once, more than once or not at all.


Using the list, write the letter of a substance which at 200C is a 


(a)
gas;
………………………    

(b)

soluble ionic solid;
………………………
(c)

pure liquid containing simple molecules;
………………………
(d)

mixtures of liquid;
………………………
(e)
     explain your answer in 2(b).





…..………………………………………………………………………………......




…..………………………………………………………………………………......





…..………………………………………………………………………………......


B3
(a)
Three new elements Batlium, Woodium and Portium were found on 



another planet. The table below shows the electronic structure of these 




elements.

	Name of element
	Electronic configuration

	Batlium
	2.8.2

	Woodium
	2.8.8.2

	Portium
	2.8.18.8.2


(i)   Which group of the Periodic Table would you place these elements in? 

    

      ………………………………………………………........……………..….…[1]
(ii)   Which element would be most reactive?





  ………………………………………………………........……………..….…[1]
(iii)   Explain your answer to (a) (ii).





………………………………………………………………………...………….

         ………………………………………………………………………………...[2]
(iv)   What would be the electronic configuration for an element above     batlium in the group?





……………………………………………………………...……………….…[1]
(b)

The nucleon number and the atomic number of Batlium are 25 and 12 respectively. Show, by means of a diagram, the arrangement of electrons in an atom of Batlium. Include in your diagram the composition of the nucleus of the atom. 
                         [3]

(c)
Suggest the chemical formulae of the compounds which Batlium (Bt) forms      with chloride and sulfate respectively.




……………………………………………………………………..………...……[2]
B4
The table below shows the reaction of various metals with water. 
 
Metal         Reaction with steam 

Reaction with water 
   A 

      None 




   None 

   B

   Vigorous 




Moderate 

   C 

   Vigorous 




    Slow 

   D 

   Explosive                                                 Violent 
(a)   Place the metals in order of chemical reactivity, giving the most reactive  
     first.
                     ….………………………………………………………………..………...……[1]
(b)      Which metal has the least tendency to form ions? 

           .…...……………………………………………………………..………...……[1]
(c)   
Which of the metals listed above will form a carbonate that is least likely to 
           be decomposed by heat?  

                      ….………………………………………………………………..………...……[1]
(d)   
Which of the metals listed above can only be extracted from its ore by 
        
electrolysis of its molten salt?
        
….………………………………………………………………..………...……[1]
B5
The table below shows the melting and boiling points of some components of 

clean air.

	Component
	Melting point/ºC
	Boiling point/ºC

	Argon
	-189
	-186

	Carbon dioxide
	-78
	-78

	Nitrogen
	-249
	-196

	Oxygen
	-210
	-183

	Water vapour
	0
	100


Air is first cooled to a very low temperature and then heated to separate its 
components by fractional distillation in industry.

          Arrange the order in which the component of liquid is distilled over.                 [3]
Distilled over first 





_______________________






_______________________






_______________________






_______________________

                      Distilled over last
_______________________
B6
Germanium, Ge, is extracted from germanium(IV) oxide by heating with 

hydrogen. This is the unbalanced chemical equation for the reaction.

     …… GeO2   +   …… H2   (   …… Ge    +    ……H2O


(a)
Balance the above equation.



                         [1]

(b)
The following relative atomic masses should be used for these 

calculations.

[Relative atomic masses, Ar: O, 16; Ge, 73]

(i) Calculate the percentage by mass of germanium in germanium(IV) oxide.                                                                                           [3]
(ii) Calculate the smallest mass of germanium(IV) oxide needed to produce 300g of germanium by this reaction.


   [3]
B7
Diamond and graphite are allotropes of carbon.  
Their structures are shown below.




	
	melting point / oC

	Diamond
	3700

	Graphite
	3300


(a)        Explain the meaning of allotropes.


                 
   ………..……………………………………………………………………………

    ………………………………………………………………………………… [1]

(b)  
   The table shows the melting points of diamond and graphite.

	
	melting point / oC

	diamond
	3300

	graphite
	3000


   In terms of bonding and structures,

(i) 
    explain why both diamond and graphite have very high melting points;




        …..……………………………………………………………………………




        …..……………………………………………………………………………




         …..……………………………………………………………………………




        …..……………………………………………………………………….. [2]
(ii)     suggest why the melting point of graphite is lower than that of  

        diamond.




        …..……………………………………………………………………………




        …..……………………………………………………………………………




         …..……………………………………………………………………………




        …..………………………………………………………………………... [2]
(c) 
    Sand, also known as silica, contains the chemical substance silicon
           dioxide SiO2.  Silicon dioxide has a similar structure as diamond.

    State and explain two physical properties expected of silicon dioxide.




….……..……………………………………………………………………………





….……..……………………………………………………………………………
….……..……………………………………………………………………….. [2]
Section C: Free-Response Questions (30 marks)

Answer ALL the questions in the writing paper provided.

C1
(a) 
Describe in detail how you would prepare an aqueous sample of sodium 



nitrate.                                                                                                       [5]


(b) 
When crystals of hydrated copper(II) sulfate are heated, they undergo the 



following changes. 

	
	90(C
	
	250(C
	

	CuSO4.5H2O
	
	CuSO4.H2O
	
	CuSO4




A student accidentally spilled a little water into an evaporating dish containing hydrated copper(II) sulfate. He then suggested the following procedures to remove the water and leave behind pure dry sample of hydrated copper(II) sulfate, CuSO4.5H2O.

I. Heat the evaporating dish with a Bunsen flame.

II. Heat the evaporating dish over a boiling water bath.

III. Heat the evaporating dish to constant mass.

IV. Let the evaporating dish stand in direct sunlight.

(i) Comment on each of the procedures suggested by the student.     [3]

(ii) Which is the best procedure to achieve the desired result? 
Explain your answer.                                                                        [2]
C2
(a)
“Magnesium is a more reactive metal than copper.”


     
Describe carefully two reactions which you could carry out to confirm the 


      
statement above. Write one balanced equations for the reactions you 


describe.                   

                                                                                                                                       [6]


(b)
(i)
When a 13.5 g sample of a compound was analysed, it was found
to be an oxide of copper containing 12.0 g of copper. Calculate the 
empirical formula of this oxide.                                                     [2]

    
(ii) 
A compound that can be made from soap has the empirical formula 
                                CH2O. The compound has relative molecular mass, Mr of 90.

                    
          Calculate the molecular formula of the compound.                       [2]
C3
Swimming Pools: Pool Problems
         Read the following extract, which comes from an instruction manual for caretakers of swimming pools.

	Some Pool Problems

	Symptoms
	Cause

	Eyes red, water has an unpleasant odour, complaints of “too much chlorine”

Eyes red, skin itching

Cloudy water

Eye irritation

Water green and slippery feel to surfaces around pool. Spotty black patches on sides of pool.


	Insufficient chlorine!

As the chlorine cleans the water it combines with ammonia-type chemicals and is used up. New chemicals are made by this process. It is these chemicals (chloramines), not chlorine that produce the symptoms.

Chloramines (as above)

1. Early algae growth          Or

2. Poor filtration                   Or

3. High pH                           Or

4. Excessive use of alum

Excess chlorine

Insufficient chlorine




(a)       Describe the likely effects of too much chlorine in swimming pool water.  [1]        


(b)       The reaction between chlorine and ammonia could be written as:

Cl2   +   NH3   →   NH2Cl   +   NH4Cl

 (i)        Copy and balance the above equation.                                           [1]        


(ii)        Given that the formula of chloramine is NH2Cl, name the other product of this reaction.                                                                     [1] 

(iii)
Both NH2Cl and NH4Cl dissolve in water but only NH4Cl produces a solution which conducts electricity. Deduce the type of bonding in both NH2Cl and NH4Cl.                                                                           [1]

(iv)
Explain why NH4Cl conducts electricity in the solution. Name the particles present in the solution.                                                      [3]

(v)
Draw a “dot and cross” diagram to show the structure of chloramine, NH2Cl. Show only the outermost electrons.                                    [3]
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