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Section A

Answer all the questions in this section in the spaces provided
A1
State one suitable method by which each of the following may be separated from 

the stated mixture.

(a)
Diesel oil from petroleum.
……………………………………………………………………………………

(b)
Oil from a mixture of oil contaminated with vinegar.
…………………………………………………………………………………….

(c)
Amino acids from a mixture obtained by the hydrolysis of a protein.


……………………………………………………………………………………

(d) The liquid, chloroform ( b.p. 610C), from a liquid mixture containing 

tetrachloromethane (b.p 77o C)  and chloroform.






……………………………………………………………………………………

(e)
Sodium chloride from a mixture of common salt contaminated with iodine

……………………………………………………………………………………

(f)
Pure water from drain water.



………………………………………………………………………………….. [3]



A2
Choose from the following substances to answer the questions below.

	MgSO4(aq)
	K2CrO4(aq)
	ZnSO4(aq) 
	KOH(aq)

	NaCl (aq)
	MgSO4(aq)
	KI(aq)
	Cu(NO3)2 (aq)

	Ba(NO3)2 (aq)
	KMnO4 (aq)
	AgCl(s)
	HNO3 (aq)

	Fe2(SO4)3 (aq) 
	Pb(NO3)2(aq)
	H2SO4(aq)
	ZnCO3(s)



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


Write the formula of a substance which

(a)
contains an element with an oxidation state of +6.
…………………………………………………………………………….

(b) produces an alkaline gas when warm with aqueous sodium hydroxide and aluminium foil.
…………………………………………………………………………….

(c)
produces a colourless solution with an excess of aqueous ammonia.
………………………………………………………………………………

(d)
reacts with aqueous sodium hydroxide to form a red-brown precipitate,


……………………………………………………………………………….

(e)
neutralizes the solution formed by the reaction of potassium with water.

……………………………………………………………………………….


(f)
forms a yellow precipitate with aqueous sodium iodide.

……………………………………………………………………………….

(g) 
reacts with an element in Group II to produce a gas which extinguishes 

a lighted splint with a ‘pop’ sound.


……………………………………………………………………………….
[7]
A3
Use the information in the table to answer the questions concerning the
 
element Q, R, S, T and X.

	Element
	Atomic Number
	Mass Number
	Electronic Structure

	Q
	3
	7
	2,1

	R
	20
	40
	2,8,8,2

	S
	18
	40
	2,8,8

	T
	8
	18
	2,6

	X
	19
	39
	2,8,8,1



(a)
Which element has 22 neutrons in its atoms?





…………………………………………………………………………..
[1]


(b)
Which 2 elements form ions with the same electron structure as argon?


…………………………………………………………………………..
[1]


(c)
Which is the most reactive metal element shown in the table?



…………………………………………………………………………..
[1]


(d)
Which 2 elements are in the same group of the Periodic Table ?


……………………………………………………………………………….[1]

(e)
Write the formula of the ionic compound form when X reacts with T.


……………………………………………………………………………….[1]

A4
(a)
Name the element in Group V and Period 2.


……….…………………………………………………………………….
[1]


(b)
(i) 
Draw a ‘dot and cross’ diagram for the compound formed by 



this element with hydrogen. 




















[2]


(ii)
Name the type of bonding found in the compound formed 

in (b)(i) 
………………………………………………………………………[1]
(c)
The table gives information about some substances.

	Substance
	Melting point
	Boiling point
	 Electrical conductivity when solid
	Solubility in water

	sodium fluoride
	high
	high
	poor
	Soluble

	Iron
	high
	very high
	good
	Insoluble

	A
	high
	very high
	good
	Insoluble

	B
	low
	low
	poor
	very soluble

	C
	low
	low
	poor
	Insoluble

	D
	Very high
	very high
	good
	Insoluble

	E
	high
	high
	poor
	Insoluble

	F
	very high
	very high
	poor
	Insoluble




Explain, in terms of its structure, 


(i)
how iron conducts electricity.




………………………………………………………………………………..




………………………………………………………………………………..




………………………………………………………………………………..




…………………………………………………………………………………






…..……………………………………………………………………………





………………………………………………………………………………[2]


(iI)
why sodium fluoride has a high melting point.








………………………………………………………………………………..




………………………………………………………………………………..




………………………………………………………………………………..




…………………………………………………………………………………






…..……………………………………………………………………………





………………………………………………………………………………[2]

(d) 
Which substance A, B, C, D or E could be the compound formed in (b)(i)?



……………………………………………………………………………

[1]

A5
(a)
The following are methods of preparation of a salt.
· Acid + metal

· Acid + insoluble base

· Titration

· Preparation



Complete the following table using the above methods of salt preparation.



Each method may be used once, more than once or not at all.

	


	Method of preparation
	Salt to be prepared
	Two reactants required for the preparation

	(i)
	
	Caesium nitrate
	

	(ii)
	
	Iron(II) sulphate
	

	(iii)
	
	Lead(II) iodide
	














[6]


(b)
Write an ionic equation, with state symbols, for the reaction in (a) (ii)












[1]

A6









(a)
Identify the substances A to D.


………………………………………………………………………………….



………………………………………………………………………………..[4]


(b)
Name the red brown precipitate F and state the colour for solution E.



……………………………………………………………………………….



………………………………………………………………………………. [2]

(c)
Name the cations in solution E.


………………………………………………………………………………..[2]
A7      CFC’s are compounds that contain only carbon, chlorine and fluorine. 

They are atmospheric pollutants and destroy ozone in the upper atmosphere.



(a)
‘CFC11’ has the following composition by mass :
	C, 8.7% ;
	F, 13.8% ;
	Cl, 77.5%




Calculate the empirical formula of CFC11.


[2]


(b) 
‘CFC12’ has the molecular formula CF2Cl2. It can be made by the 


reaction of hydrogen fluoride, HF, with tetrachloromethane, CCl4.




CCl4.  +   2HF    

CF2Cl2   +   2 HCl           


25.0g of CF2Cl2 was produced by reacting excess of CCl4 with 10.0 g of 


hydrogen fluoride.


Calculate the percentage yield of CF2Cl2


[3]

A8
(a)
C3H8 (g)  +  5 O2 (g)  (  3 CO2 (g)  +  4 H2O (l)


In an experiment, 11.0 g of propane (C3H8) was burnt in oxygen,


according to the equation above.  Calculate
(i) the volume of oxygen used in the reaction; and


(ii) 
the volume of carbon dioxide produced.



All gas volumes were measured at room conditions.
















[4]

(b)
What is the mass of magnesium which completely reacts with 250 cm3 of 


1.0 mol/dm3 sulphuric acid ?












[2]

END OF SECTION A

Section B

Answer all three questions from this section.

The last question is in the form of either/or and only one of the alternatives should be attempted

Write your answers on any pages provided and/or a separate answer paper.

B9

Sandstone contains sand (mainly silicon dioxide) and calcium carbonate.



Excess sandstone was reacted with dilute hydrochloric acid . 



The rate of reaction was followed by measuring the mass lost during the 


reaction.











This is a table of the results.

	time t/minutes
	total mass lost/g

	0
	0.00

	4
	0.18

	8
	0.30

	12
	0.38

	16
	0.44

	20
	0.48

	24
	0.51


(a)

Write a balanced chemical equation for the reaction of dilute 


hydrochloric acid with calcium carbonate.



[1]


(b)

Use the information from the table to show that the rate of reaction 


decreased with time during the experiment.



[2]
(c) Using ideas of collisions between particles, explain why the rate of 


the reaction decreased with time.





[2]


(d)

Draw a labeled diagram to show a different method of following 



the rate of reaction between sandstone and hydrochloric acid.
[2]


(e)

In a second experiment, 15.0 g of sandstone was added to excess 



hydrochloric acid. The total mass lost was 1.76 g.


Calculate the percentage by mass of calcium carbonate in the 

sandstone.








[3]
B10

Aqueous hydrogen peroxide is used to sterilise contact lenses.



At room temperature, aqueous hydrogen peroxide decomposes very 


slowly to form water and oxygen.



The decomposition can be represented by the equation below.
 

2 H2O2


O2  +   2 H2O


ΔH = -206 kJ


(a)
Draw the structure of a molecule of 


(i)
hydrogen peroxide,


(ii)
oxygen, and


(iii)
water.








[2]


(b)
Explain why this reaction is exothermic in terms of the energy 


changes that take place during bond breaking and bond making.
[2]


(c) 
Draw the energy profile diagram for the decomposition of hydrogen 


peroxide.

Label on the diagram the activation energy and the enthalpy change.











[2]


(d) 
Calculate the energy released when 

(i) 51.0 g of hydrogen peroxide is decomposed , and

(ii) 
3.0 dm3 of oxygen is formed when a certain mass of



hydrogen peroxide is decomposed.



[4]
EITHER

B11
A toilet cleaner contains the acid salt, sodium dihydrogen phosphate, NaH2PO4.

(a)
Explain why sodium dihydrogen phosphate is both an ‘acid’ and a ‘salt’.   
[2]


(b)
Sodium dihydrogen phosphate can be made by reacting sodium hydroxide

with phosphoric acid, H3PO4 .

(i) Write an equation for the formation of sodium dihydrogen phosphate.
(ii) Suggest the formula of two other salts formed from sodium hydroxide

and phosphoric acid. 






[3]

(c)
The table shows information about other acidic compounds.

	name
	pH of a 0.5 mol/dm3 solution
	



	Sodium dihydrogen phosphate
	4.5
	

	Ethanoic acid
	3.8
	

	Sulphuric acid
	1.0
	


(i) Explain why sulphuric acid behaves as a strong acid but ethanoic acid 

behaves as a weak acid.
(ii) Describe an experiment, other than measuring pH, that you could carry out to show that sulphuric acid is a strong acid but ethanoic acid is a weak acid. 

State what measurements you would take and what results you would expect.








[5]

OR

B11
(a)
Potassium hydroxide is a typical alkali.  A solution of potassium carbonate



in water is alkaline.  How could you distinguish between potassium carbonate



and potassium hydroxide?







[2]


(b)
Tartaric acid and its salts are used in food. The molecular formula 



of tartaric acid is H6C4O6. One mole of tartaric acid is neutralised by two 



moles of sodium hydroxide.


(i) 
Write the formula of calcium tartarate.




[1]


(ii)
Write a balanced chemical equation for the above reaction.

[1]

(c)
Copper(II) tartarate is insoluble in water. It can be prepared by using 


tartaric acid as one of the starting reagents.



(i) 
Outline the main steps for preparing a pure and dry sample of this 




salt in the laboratory, starting from aqueous tartaric acid and another




named compound.







[4]



(ii) 
Write an ionic equation for the reaction in (c) (ii).


[2]

END OF PAPER

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

…………………………………………………………………………………………………………

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

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

Barium 


nitrate solution


+ nitric acid





aqueous hydrogen peroxide





Excess aqueous ammonia





Red brown precipitate F





For 


Examiner’s


Use





For 


Examiner’s


Use





solution E





Warm with sodium hydroxide solution 

















































































































For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





For 


Examiner’s


Use





Excess aqueous ammonia





Green precipitate B





increasing


acid strength








balance











sandstone





dilute hydrochloric acid





cotton wool








Colourless gas C


turns damp red litmus paper blue








Pale green solution A





White precipitate D








