Q1
Copy and complete 

All elements are either metals or non-metals.  Metals are usually solids at room 

temperature as they have a ________ melting point, with the exception of the 

liquid metal called ________.  Metals are _______ when they are freshly cut, but 

they may tarnish as they react with _________ in the air.  Metals are good 

conductors of both _______ and ________. Metals are usually tough, strong and 

can be hammered or bent into new shapes.  Non-metals break easily and are said 

to be ________.  They have _____ melting points.   Non-metals are poor 

conductors of _______ and __________.

(10 marks)

Q2
Look at the information in the table below.

	Element
	State
	Conducts electricity?
	Shiny when cut?
	Brittle or malleable?

	A
	Solid
	Yes
	Yes
	Malleable

	B
	Liquid
	No
	N/A
	N/A

	C
	Solid
	Yes
	No
	Brittle

	D
	Solid
	Yes
	Yes
	Malleable

	E
	Solid
	No
	No
	Brittle


(i) Which elements are metals? Explain your answer fully. 



(4 marks)
(ii) Which element is most likely to be bromine? Explain your answer fully.
(2 marks)
(iii) Which element is carbon? Explain your answer fully. 



(2 marks)
(iv) Which element is sulphur? Explain your answer fully. 



(2 marks)
Q3
Look carefully at the information in the table below.

	Element
	Melting Point (oc)
	Boiling point  (oc)
	Electrical conductor?

	W
	114
	183
	No

	X
	-39
	357
	Yes

	Y
	-7
	58
	No

	Z
	420
	908
	Yes


(i) Which elements are solids at room temperature? Assume that room temperature is 25oc

Which are liquids?







(4 marks)

(ii) Which elements are non-metals? Explain your answer fully. 
(4 marks)
(iii)
The elements are known to be Mercury, Zinc, Bromine and Iodine.

Use the information in the table to match the correct letter to each element. Make sure that you explain your reasoning.




(8 marks)

Q4
The table below contains information about the uses of different metals.

	Metal
	Properties



	Copper
	Good conductor of electricity. Can be bent and hammered

	Aluminium
	Strong and light. Layer of Aluminium oxide stops it corroding

	Tin
	Does not rust. Is non-toxic.

	Mercury
	Liquid at room temperature. Expands on heating

	Iron
	Good conductor of heat. Can rust on contact with the air.


(i)
Which metal is used to make aircraft? Explain why.


(2 marks)

(ii)
Which metal is used for wiring in houses? Explain why.


(2 marks)
(iii)
Why are food cans coated with tin?





(1 mark)
(iv)
Which metal is used to make some saucepans and car engine blocks?
(2 marks)
(v)
Explain why Aluminium is used to make greenhouses but iron is not.
(2 marks)
(vi)
Which metal is used in thermometers? Explain why


(1 mark)

Q5
The table below shows some alloys and their properties.

	Alloy
	Made from
	Special Properties

	Cupronickel
	75% copper

25% nickel
	Hard wearing. Attractive silver colour

	Stainless steel
	70% iron

20% chromium

10% nickel
	Strong. Does not rust

	Duralium
	96% aluminium

4% copper
	Light and stronger than aluminium

	Bronze
	95% copper

5% tin
	Hard, does not corrode. Is sonorous (makes a ringing sound when hit)


(i) Which alloy would be used to make coins? Explain your answer.

(2 marks)
(ii) Why is Duralium more suited to aircraft parts than Aluminium?

(2 marks)
(iii) Why is stainless steel used to make cutlery and kitchen sinks?

(2 marks)
(iv) Which metal is used to make church bells? Explain your answer.

(2 marks)
(v) Which metal would be used to make car parts? Explain your answer
(2 marks)

Q6
Here is the word equation for the reaction of magnesium with oxygen:

Magnesium + Oxygen (  Magnesium Oxide

(i)
What are the products of this reaction?

What are the reactants in this reaction?


(3 marks)

Write the word equation of each of the reactions described below.

(ii) Sodium reacts with oxygen in the air when it is heated to form sodium peroxide.          (2 marks)
(iii) When copper is heated, a black powder called copper oxide is formed. 
(2 marks)
(iv) Calcium hydroxide is formed when calcium is added to water. Bubbles of hydrogen gas are given off during the reaction.
(3 marks)
Q7
Lizzie carried out an experiment into the mass change when magnesium is burnt.  She placed some magnesium ribbon into a crucible with a lid. Lizzie heated the crucible, lifting the lid periodically.

Lizzie’s results are shown in the table below

	Experiment
	Change in mass of crucible, lid and contents

	1
	+0.5g

	2
	+0.7g

	3
	+0.8g

	4
	-0.1g

	5
	+0.5g


(i) Do any of Lizzie’s results look anomalous (out of place)? Which one(s)? 
(1 mark)
(ii) Suggest what she may have done to cause this.




(1 mark)
(iii) What was the mean change in mass of the crucible, lid and contents? Be sure that you calculate this using only the appropriate results and show your working out.
(4 marks)
(iv)
What happened to the mass of the magnesium? Explain why this happened using your knowledge of physical or chemical changes.




(4 marks)

Q8
The reactivity series of some metals is shown below. Use this information to help you to answer the questions.

Most reactive

Potassium





Sodium





Calcium





Magnesium





Aluminium





Zinc





Iron





Lead





Copper

Least reactive

Silver

(i)
Sodium and 
Magnesium both burn easily with a bright flame.

(a) Will calcium burn?

(b) Does potassium react with oxygen?

(2 marks)
(ii) Copper reacts slowly with oxygen when it is heated. Does zinc react with oxygen?
          

(2 marks)
(iii) Gold is less reactive than silver. Silver does not react with oxygen. Will gold tarnish? Explain your answer.




(2 marks)
Q9
Look at the results below

	Metal
	Observation on heating in oxygen

	W
	Catches fire after just a little heating. Burns fiercely with a bright yellow flame

	X
	Does not burn, but the hot metal glows brightly in oxygen and gives off yellow sparks.

	Y
	Catches fire after heating. Burns with a white flame.

	Z
	Does not react even if heated strongly.


(i) Arrange the metals in order of reactivity, from the most to the least reactive.
(4 marks)
(ii) Metal A does not burn on heating, but will become coated with a black substance. Suggest where this metal belongs in this order of reactivity.


(2 marks)
(iii) Which of the metals is most likely to be Gold? Explain your reasoning.
(2 marks)
(iv) Suggest what substance metal X could be. Explain your reasoning.

(2 marks)
Q10
An archaeologist finds a mask made of gold and an iron spearhead whilst on a dig. The mask is shiny and smooth but the spearhead is dull and rough around the edges. The archaeologist knows that these items are the same age. Use your scientific understanding to explain the difference in appearance of the two objects.


(4 marks)

Q11 
The table below shows the reactions of some metals with oxygen, water and dilute acid.

	Metal
	Reaction with oxygen
	Reaction with water
	Reaction with dilute acid

	A
	Does not react
	No reaction with water or steam.
	No reaction

	B
	Reacts slowly when heated
	No reaction with water or steam
	Only reacts with concentrated acid.

	C
	Reacts slowly when heated
	No reaction with water or steam
	No reaction

	D
	Burns easily with a bright flame.
	Reacts slowly in cold water
	Violent reaction



	E
	Burns easily with a bright flame.
	Reacts slowly in cold water, very fast in steam.
	Reasonable reaction


(i) Use the information in the table to put the metals in ascending order of reactivity.


(5 marks)

(ii) Metal F reacts vigorously with water. Predict how well the metal might react with oxygen and dilute acid. Where would metal F belong in your order of reactivity?

(3 marks)


Q12
Here is some information about lithium, a metal that has similar properties to sodium.


(a)
Lithium burns in air with a bright flame.

(b)
Lithium reacts with water, producing a gas and a solution that turns universal indicator a blue colour. The gas can be collected in a test tube and will make a popping noise when lit.

(c) Lithium reacts vigorously with hydrochloric acid, producing hydrogen gas and a salt.

(i) Write the word equation that describes the reaction of lithium with oxygen. 

(4 marks)

(ii) Which gas is produced by the reaction of lithium with water?
(1 mark)
(iii) Is the solution produced when lithium reacts with water acidic, alkaline or neutral?
(1 mark)
(iv) Write the correct word equation for the reaction of lithium and water.

(4 marks)

(v) What is the salt that is produced when lithium reacts with hydrochloric acid? 

(1 mark)

(vi) Write the word equation for the reaction between lithium and hydrochloric acid.

(4 marks)

Q13
Here is some information about the reactions of the metal zinc.


(a)
Zinc becomes coated with a black layer of powder when heated strongly.


(b)
Zinc reacts slowly with water, producing a gas and a dull solid. 

(c)
Zinc reacts quite slowly with hydrochloric acid, producing bubbles of gas and a salt.
(i) Write the word equation that describes the reaction of zinc with oxygen. 

(4 marks)
(ii) What is the name of the dull solid that is produced when zinc reacts with water? (1 mark)
(iii) Write the correct word equation for the reaction of zinc and water.

(4 marks)

(iv) What is the salt that is produced when zinc reacts with hydrochloric acid? 

(1 mark)

(v) Write the word equation for the reaction between zinc and hydrochloric acid.

(4 marks)

Q14
A strip of Aluminium was placed in copper(II) sulphate, a blue coloured solution. The Aluminium quickly became covered with a pink solid. After a time the blue solution became colourless.

(i)
What is the pink solid?








(1 mark)
(iii) Why did the blue colour of the solution disappear?




(2 marks)
(iv) What can you say about the reactivity of copper compared with that of 

Aluminium? 









(1 mark)
(v) Write the word equation for the reaction that happened.



(3 marks)
(vi) What type of reaction is this called?






(1 mark)
(vii) What would happen is a strip of copper was placed into a solution of Aluminium chloride? Explain your answer.







(2 marks)
Q15
A strip of lead was placed into a tube that contained a solution of silver nitrate.

(i) Which is more reactive, lead or silver?




(1 mark)

(ii) What would you see happening in the tube?




(2 marks)

(iii) Explain why this would happen.





(2 marks)

(iv) Write the word equation for this reaction.




(3 marks)
(v) What would happen if a strip of silver were placed into a tube that 

contained lead nitrate solution? Explain your answer.


(2 marks)

Q16
Look at the combinations below. Copy and complete the word equation if the combination would react. Write “ no reaction ” if the chemicals would not react with each other.

(i) Potassium + Copper(II) sulphate (
(ii) Sodium + Calcium nitrate (
(iii) Sodium + Potassium chloride (
(iv) Iron + Silver nitrate (
(v) Lead + Zinc chloride (
(vi) Zinc + Iron(II) sulphate (
(vii) Magnesium + sodium chloride (
(viii) Silver + copper(II) sulphate (
(ix) Calcium + Potassium hydroxide (
(x) Calcium + Iron(II) sulphate (





(10 marks)
Q17
Iron is extracted from it’s ores haematite and magnetite.  It is usually extracted from haematite, iron(II) oxide. The ore is mixed with limestone and coke and reduced to the metal in a blast furnace. The reactions that occur are shown below:
Coke + oxygen ( gas X

Gas X + coke ( gas Y

Iron(II) oxide + gas Y ( iron + gas X


(i)
What are the raw materials used in this process?

(3 marks)

(ii)
What are the gases X and Y?




(2 marks)
(iii)
Write formulae equations for the reactions above.

(6 marks)
(iv)
Which substance is the reducing agent?


(1 mark)
(v)
Why is limestone added?





(2 marks)

(vi)
What are the waste products of iron production?

(2 marks)

(vii)
These waste products can be useful. Explain how they are used











(2 marks)

(viii)
Why are blast furnaces usually found near to coal fields?
(1 mark)
Q18
Copper(II) oxide was mixed with carbon in a crucible. After strong heating the mixture was placed in water. A pinky/brown solid was found in the bottom of 

the liquid.


(i) 
What is the solid that is produced by this reaction?


(1 mark)


(ii)
Write the word equation for this reaction.



(3 marks)


(iii)
Write a balanced formula equation for this reaction.

(4 marks)

(iii)
What is the name of the kind of reaction that has occurred?
(1 mark)


(iv)
What is the reducing agent for this reaction?



(1 mark)
Q19
Electrolysis is a process that uses electricity to decompose ionic compounds. 

Ionic compounds break up to form anions and cations, when they are melted or dissolved. 

A solution of ions is called an electrolyte and is decomposed during electrolysis. 

Anions move towards the anode. 

Cations will be attracted to the cathode.
(i) What are ionic compounds?



(ii) 
What are cations?

(iii)
What is a cathode?


(iv) 
What is an electrolyte?

(v)
What are anions?





(vi) 
What is an anode?

(vi) What happens when ionic compounds decompose?


(vii) What is electrolysis?


Q20
Sodium chloride was melted. An electrical current was passed through the liquid. A green gas was produced at the anode and molten sodium was produced at the cathode.

(i) 
What was the green gas?








(1 mark)
(ii) Molten sodium chloride contains sodium ions (Na+) and chlorine (Cl-)ions.

Write the equation for what happens at 

(a) The anode

(b) The cathode









(4 marks)
(iii) What is the name of the process that is being used to decompose sodium chloride? 

(1 mark)

(iv) What is the equation for the decomposition of sodium chloride?


(2 marks)
(v) Write the balanced formula equation for the reaction.



(2 marks)
Q21
Sodium chloride was dissolved in water. An electrical current was passed through the solution and gas bubbles were produced at each electrode. The gases were collected and tested. The gas found at the anode was chlorine; hydrogen was produced at the cathode.
(i)
What four ions are present in the sodium chloride solution?

(4 marks)

(ii)
Which two ions are anions?






(2 marks)
(iii)
Which two ions are attracted to the cathode?




(2 marks)
(iv)
How do you test for the presence of chlorine gas?



(2 marks)
(v)
How do would you test for hydrogen gas?




(1 mark)
(vi)
The remaining solution was tested with indicator and found to be alkaline. What is the name of the solution that remains?





(1 mark)
(vii)
Write an equation to show what is happening at the cathode.

(2 marks)
(viii) Write the equation that shows what happens at the anode.

(2 marks)
Q22
The copper for electrical cables needs to be very pure. The diagram below shows a method for producing very pure copper.
[image: image1.bmp][image: image2.bmp][image: image3.bmp]

Q22 continued

(iv) Match the three correct statements to each electrode.

At the positive electrode:





Neutral copper atoms change into ions and go into solution.

Copper ions change to neutral atoms and go on to the electrode.

Copper atoms gain electrons.

Copper atoms lose electrons.

Oxidation occurs.

Reduction occurs.



(3 marks)
At the negative electrode:


Copper ions gain electrons.


Copper ions lose electrons.


Copper ions change into neutral atoms and go on to the electrode.


Copper atoms change into ions and go on to the electrode.


Oxidation occurs.


Reduction occurs.



(3 marks)

Q23
Aluminium is extracted from Aluminium ore by electrolysis. The ore is dissolved on cryolite in a steel tank. A current is passed through the solution using graphite electrodes. Aluminium is collected from the bottom of the tank.

(i) What ions are present formed from Aluminium oxide?


(2 marks)
(ii) What is released at the cathode?






(1 mark)
(iii) What is released at the anode?






(1 mark)
(iv) Why does the anode need to be replaced regularly?
Write an 

equation to show what happens






(3 mark)
(v) Why is the Aluminium oxide dissolved in cryolite?



(2 marks)
(vi) The process removes oxygen from Aluminium oxide. 

Is this kind of reaction called: Oxidation, displacement, reduction or neutralisation?










(1 mark)

Q24
The strength of an acid or alkali is measured on the pH scale.

(i) What is the pH of an alkali?

(ii) What is the pH of an acid?

(iii) What is the pH of a neutral substance?

(iv) What is the pH of a weak acid?

(v) What is the pH of a strong acid?

(vi) What is the pH of a strong alkali?

(vii) What is the pH of a weak alkali?

(viii) Name 3 strong acids

(ix) What is the pH of water?

(x) What type chemicals are hydroxides?



(10 marks)
Q25
An indicator is a chemical that has different colours depending on the pH of the  solution it is in. The diagram below provides information about four different indicators.

	pH
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14





Q26
Some pupils added an acid to an alkali, until the pH was 7, using the titration method, as shown below.


+











Pure copper





Impurities





Impure copper





Which electrode must the pure copper collect at, the anode or cathode? Why?	(2 marks)


What happens to the electrode made from impure copper? Explain why this happens. 


(2 marks)


(iii)	What must the solution contain in order for this method to work? What is the name of this type of solution?		(2 marks)





Methyl orange





Methyl red





Bromothymol blue





phenolphthalein





	Red						Yellow





	Red						Yellow





Questions:


(i)	Which indicators are red in strong acids?				(2 marks)


(ii)	Which indicator is red in alkalis?					(1 mark)


(iii)	Which indicator is blue in an alkaline solution?			(1 mark)


Using phenolphthalein can you tell the difference between…	(3 marks)


			any acidic solution and any alkali solution


a strongly alkali and a weakly alkaline solution


			a weakly acidic solution and a weakly alkaline solution


			a strongly acidic solution and a weakly acidic solution


Explain your answer fully.





(iv)	Using methyl orange can you tell the difference between…	(3 marks)


				a strongly acidic and a weakly acidic solution		


a strongly alkali and a weakly alkaline solution


				a weakly acidic solution and a weakly alkaline solution


a strongly acidic solution and a weakly acidic solution


Explain your answer fully.





= intermediate colour





Colourless					Red			





	Yellow						Blue





Q27	Write the name of the salt that is formed by each of the reactions below.





Sodium + Hydrochloric acid


Iron oxide + sulphuric acid


Aluminium carbonate + nitric acid


Calcium hydroxide + nitric acid


Calcium carbonate + sulphuric acid


Sodium hydroxide + hydrochloric acid


Zinc + nitric acid


Sodium carbonate + hydrochloric acid


Copper + hydrochloric acid


Lead + concentrated sulphuric acid





Q28	Which of the following elements are metals and which are non-metals?





Oxide of the element dissolves to produce an alkaline solution.


B. 	Oxide of the element is a soluble gas that forms an acidic solution.


 	The element burns in oxygen and forms a gas. The gas dissolves and turns litmus


 indicator red


D.	The element reacts with water to form a solution that turns litmus blue.





What substances are produced by this reaction?


(2 marks)





(ii)	What is this type of reaction called?			(1 mark)





Which two of these substances could have been the alkali that was used?





A solution of Sodium chloride, 


A solution of Carbon dioxide, 


A solution of potassium hydroxide, 


A solution of sulphur dioxide,


A solution of sodium hydroxide 


				(2 marks)





(iv)	The product of the reaction was potassium chloride solution. What must have been the alkali that was used?					(1 mark)





Alkali and a few drops of indicator





acid








