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Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Below is a list of common laboratory apparatus.

	Beaker
	Stop watch
	Thermometer
	Electronic balance

	Burette
	Pipette
	Gas syringe
	Measuring cylinder


Choose from the list above, the most appropriate apparatus for

(a) delivering 22.0 cm3 of acid into a conical flask.

…………………………………………………………………………….…..


(b) measuring the boiling point of 75 cm3 of water.

…………………………………………………………………………….…..


(c) mixing 100 cm3 of water with 100 cm3 of ethanol.

…………………………………………………………………………….…..


(d) measuring the time taken to collect 25 cm3 of hydrogen gas.

…………………………………………………………………………….…..
[2]

2 Chlorine is an acidic gas with a density higher than that of air.  

Complete the following diagram to show the apparatus set-up that can be used to collect a pure, dry sample of chlorine gas.  

All reagents and apparatus used must be clearly labelled.
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[3]

3 [image: image8.bmp]A student used the following apparatus to separate a mixture of two compounds, octane and decane, which have the following properties.

	Name of compound
	Formula 
	Melting point / oC
	Boiling Point / oC

	Octane
	C8H18
	- 57
	126

	Decane
	C10H22
	- 30
	174
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(a) What feature must two liquids have to be separated by this method?

…………………………………………………………………………….…..


…………………………………………………………………………….…..
[1]

(b) What is the use of the piece of apparatus labelled X?

…………………………………………………………………………….…..


…………………………………………………………………………….…..
[1]

(c) Which compound would appear in the conical flask first?  


Explain your answer.

…………………………………………………………………………….…..


…………………………………………………………………………….…..
[2]

(d) Give one example where this method of separation is used on a large scale.

…………………………………………………………………………….…..


…………………………………………………………………………….…..
[1]

4 (a)
Jonathon found some solid calcium carbonate suspended in half a bottle of


 water.  The arrangement of the particles in water is as shown below.


Draw similar diagrams to show the arrangement of particles in

(i) air; and

(ii) calcium carbonate.


[2]

(iii) Why is it easier to compress air than water?

……………………………………………………………………….….


……………………………………………………………………….….
[1]

(b) The table shows the melting points and boiling points of some elements.

	Element
	Melting Point / oC
	Boiling Point / oC
	Element
	Melting Point / oC
	Boiling Point / oC

	Argon
	- 189 
	- 186
	Germanium
	937
	2830

	Bromine
	- 7
	59
	Gold
	1063
	2930

	Caesium
	29
	690
	Magnesium
	650
	1110

	Gallium
	30
	2400
	Oxygen
	- 218
	- 183


(i) Which element has the lowest boiling point?


……………………………………………………………………….….
(ii) Which element is a liquid at – 185oC?


……………………………………………………………………….….
(iii) Which element would melt if heated from 25oC to 37oC?


……………………………………………………………………….….
(iv) Which element is a liquid over the largest range of temperatures?

……………………………………………………………………….….
[2]

5 (a) 
The diagrams show the arrangement of particles in some substances.


Which one of the above diagrams (A-H) best represents:

(i) air;





…………………….………
(ii) an alloy;




…………………….………
(iii) chlorine gas;



…………………….………
(iv) a mixture of gases;


…………………….………
(v) a mixture of 2 compounds;

…………………….………
(vi) a pure gas made up of single atoms?
…………………….………
[3]

You may use any letter once, more than once, or not at all.

(b) The structural formula of a compound is shown below.

(i) How many types of atoms are there in the compound?

……………………………………………………………………….….


(ii) How many atoms are there in one molecule of the compound?

……………………………………………………………………….….


(iii) What is the molecular formula of the compound?

……………………………………………………………………….….


(iv) What is the empirical formula of the compound?

……………………………………………………………………….….
[2]


6 An element, symbol Q, forms an ion, Q2+.

(a) To which Group of the Periodic Table does Q belong?  Give your reasons.


…………………………………………………………………………….…..


…………………………………………………………………………….…..
[2]

(b) Given that Q is a magnesium-23 atom, predict the number of protons, 


electrons and neutrons present in the Q2+ ion.

…………………………………………………………………………….…..
[2]

(c) Predict the formula for the compound formed by element Q with chlorine.

…………………………………………………………………………….…..
[1]

7 The electronic structures of three elements are shown below.


(a) Draw ‘dot and cross’ diagrams to show the predicted electronic structures 


of the compounds formed between

(i) X and Z



(ii) 
Y and Z

[4]

(b) Predict one physical property of the compound formed between Y and Z.

…………………………………………………………………………….…..
[1]


Section B

Answer any two questions.

Write your answers on the lined pages provided and, if necessary, continue on separate answer paper

8 (a)
Camphor is a white solid used in some skin ointments.  

A natural sample of camphor, extracted from some trees, was found to be contaminated with iron metal, rust (iron (III) oxide), salt (sodium chloride) 

and charcoal (carbon).

The effect of three liquids on these substances is shown in the table.

	Substance
	Liquids

	
	Sulphuric Acid
	Ethanol
	Water

	Camphor
	No effect
	Dissolves to produce a colourless solution
	No effect

	Iron
	Reacts to give a colourless gas and a green solution
	No effect
	No effect

	Iron (III) oxide
	Reacts to give a brown solution


	No effect
	No effect

	Sodium chloride
	No effect


	No effect
	Dissolves to form a colourless solution

	Carbon
	No effect


	No effect


	No effect


(i) Describe how you would obtain a pure and dry sample of camphor 


from the impure sample of camphor. 
[5]

(ii) Another impure sample of camphor was accidentally dropped into 


a large beaker of water.


Describe how you would obtain pure water back from the mixture. 
[3]

(b) State the observation in each of the following experiments, which shows 


that a substance is a mixture and not a single pure substance.

(i) Analysis of a substance by chromatography.

(ii) Measurement of the boiling point of a substance.
[2]


9 (a) 
The diagram shows a method of finding the melting point of a solid that 

melts between 50oC and 80oC.


(i) Explain why the water must be stirred continuously.

(ii) 
What observation would be made about thermometer reading while 


the solid is melting? 

(iii) Explain why this experiment could not be used to measure the 


melting point of a solid that melts between 130oC and 140oC.  


Suggest how the experiment could be modified for this purpose.
[4]

(b) The temperature of a pure molten substance was measured every minute 


as it was allowed to cool down.  The results are given in the table below.

	Time (min)
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Temperature (oC)
	65
	49
	45
	45
	45
	45
	43
	40
	37


(i) Plot a graph of temperature against time.
[2]


(Use the grids provided on Page 9)

(ii) What is the melting point of the substance?
[1]

(c) Explain, in terms of particles, what happens when the substance is 


heated until it melts.
[3]

10 (a)
Two atoms of oxygen are 
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 and 
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.
(i) In what ways are these atoms different?
(ii)
Why do these atoms have the same chemical properties?

(iii) Explain how a 
[image: image4.wmf]O
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 atom forms an ion.

(iv) Draw the electron arrangement in the ion formed in (iii).
[4]

(b)
Elements X and Y have the electronic structures X: 2.8.6 and Y: 2.8.1.



X and Y react together to form a compound.



Predict, giving reasons,

(i) the type of bonds in the compound;

(ii) the formula of the compound; and

(iii) the conditions under which the compound would conduct electricity.
[6]

END OF PAPER

Use the grids below for Question 9 (b) (i).
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