Metals extra 1

Metals Progress test 1

· Attempt all questions.

· Answer on the paper provided.

· Do not mark the question paper in any way.

Q1
Which of the following chemicals are metals?


Aluminium, Sodium, Silicon, Copper, Lead, Chlorine and Oxygen.

(4 marks)

Q2
Look at the list below. Which are properties of metals?
(3 marks)

Have a low melting point. 
Are good electrical conductors

Are malleable.


Are shiny when cut.

Are brittle


Are poor conductors of heat.

Q3
Look at the table below, showing the properties of some elements.

	Element
	Melting point
	Properties

	A
	119
	Does not conduct electricity.

Breaks when hammered. Is a yellow colour

	B
	-219
	Does not conduct electricity.

	C
	1083
	Is shiny if scratched. Conducts heat and electricity.

	D
	659
	Can be hammered into new shapes. Conducts heat and electricity

	E
	Unknown
	Conducts electricity. Breaks easily when bent or hammered

	F
	-39
	Shiny silver colour. Conducts electricity.


(a) Which three elements are metals?



(3 marks)

(b) Which element is carbon?




(1 mark)

(c) Which element is mercury?




(1 mark)
(d) Which elements are solids at 500 oC?


(2 marks)
Q4 Look at the list of words below:

Ductile, Malleable, Brittle, Alloy, Sonorous

Choose the word from the list that matches each of the descriptions below:

(i) Can be hammered into new shapes.

(ii) Is a mixture of metals

(iii) Breaks easily when hit.

(iv) Makes a ringing sound when hit.


(4 marks)
Q5
Look at the list of metals below and their properties. 

	Metal
	Properties

	Copper
	Good electrical conductor, bends easily.

	Aluminium
	Strong, Light metal.

	Lead
	Does not react with water, bends easily.

	Iron
	Cheap, strong.

	Mercury
	Liquid at room temperature. Expands on heating.


Refer to the properties of each metal to answer the following questions.

(i) Which metal could be used to make aircraft?

(ii) Which would be the best metal to make cars from?

(iii) Which metal is used in thermometers?

(iv) Which metal could be used to waterproof roofs and windowsills?

(v) Which metal would be used for household wiring?



(5 marks)
Q6
Magnesium burns in air to produce a bright white flame. A white ash remains at the end of the reaction.

(i) What has the magnesium reacted with?

(ii) What is the name of the product of this reaction?

(iii) What is the formula of this product?

(iv) Write the word equation for this reaction.



(6 marks)
Q7
Copper becomes coated with a black powder when heated strongly.

(i) What has happened to the copper?




(2 marks)
(ii) What are the reactants of this reaction?



(2 marks)
(iii) Write a word equation to represent the reaction


(3 marks)
(iv) Write the formula equation for this reaction.



(4 marks)


(v)
What do we call this type of reaction?




(1 mark)
Total 41 marks
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Metals Extra 2

Metals Progress Test 2 – The reactivity series

· Answer all questions on the paper provided.

· Do not write on the question paper. 

Q1
Here is some information about four metals

	Metal
	Properties

	A
	Is stored in oil. Reacts quickly to produce a gas and an alkaline solution

	B
	Does not react with water.

	C
	Reacts slowly with water. Very fast reaction with steam.

	D
	Slow reaction with steam.


(a) List the metals in order of reactivity, from the most to the least reactive.
(4 marks)
(b) Metal A reacts with water to produce two products. What are these products? Choose from the list below:








(2 marks)
Hydrogen
Oxygen
an Oxide
a Hydroxide
carbon dioxide

(c) Why is metal A stored in oil?






(1 mark)
Q2
A metal X reacts with dilute acid.

(a) Which two of the following may be the products of this reaction?
(2 marks)
A salt

a metal hydroxide
hydrogen

oxygen
water

(b) Look at the list of metals below: Choose two metals that could not be the metal X

Sodium
Magnesium

Gold

Copper
Zinc

(2 marks)
Q3
Some Magnesium was reacted with dilute hydrochloric acid. Bubbles of gas were produced. The gas was lit with a splint and found to produce a squeaky pop.

(a) What gas was produced in this reaction




(1 mark)
(b) What was the other product of this reaction? Choose from the list below:

Magnesium sulphate

Magnesium chloride

Magnesium oxide 

Zinc oxide

Carbon dioxide





(1 mark)
(c) Write the word equation for the reaction of magnesium with hydrochloric acid.

(2 marks)

Q4
Here is some information about 4 metals

· Lead displaces silver from silver nitrate solution

· Zinc displaces lead from lead nitrate solution

· Zinc reacts fairly quickly with dilute acid

· Sodium reacts very quickly with dilute acid

(i) List the metals in order of reactivity, from most to least reactive


(4 marks)
(ii) Write the word equation for the reaction between lead and silver nitrate.
(2 marks)
(iii) What would you see happening in this reaction?




(1 mark)
(iv) What would happen if lead were placed in sodium chloride solution?

(1 mark)
Q5
If a strip of zinc is placed in copper(II) sulphate solution, the blue solution becomes paler and a pinky/brown solid forms on the surface of the zinc.

(i) What kind of reaction has occurred? Choose from the list below:

(1 mark)
Reduction

Thermal decomposition

Oxidation

Displacement Combustion

(ii) What is the pinky/brown solid?







(1 mark)
(iii) Write the word equation for this reaction.





(2 marks)
(iv) What can you say about the reactivity of copper compared with that of zinc?
(1 mark)
Q6
Copper was heated in a Bunsen flame. It became coated in a black solid.

(i) What is the name of the black solid?






(1 mark)
(ii) What type of reaction has occurred?






(1 mark)
(iii) What is the word equation for this reaction?





(3 marks)
Q7
Here is the order of reactivity of some metals:


Potassium




Most reactive


Magnesium


Lead


Copper




Least reactive

Use this information to either complete the word equations below or write “no reaction” if the chemicals would not react with each other.

(i) Potassium + Magnesium chloride (
(ii) Lead + Copper(II) sulphate (
(iii) Copper + Potassium hydroxide (
(iv) Copper(II) sulphate + Potassium (
(v) Magnesium chloride + lead (





(8 marks)
Q8
Iron can corrode in the air. It can be protected by painting it. Blocks of magnesium are attached to the hulls of ships in order to prevent the iron corroding. These blocks of magnesium need to be replaced from time to time. 

(i) How does painting protect the iron from corrosion?


(2 marks)
(ii) How do the blocks of magnesium protect the ship’s hull from corrosion?
(2 marks)

Total 45 marks.
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Metals extra 3

Metals progress test 3 – the extraction of metals

· Attempt all questions 

· Answer on the paper provided

· Do not write on the question sheets
Q1
Look at the list of metals below:


Gold, Iron, Sodium, Aluminium, Lead and Copper

Choose the metal from the list that:

(i) Is the rarest 

(ii) Is the most common

(iii) Is the most reactive

(iv) Is the least reactive

(v) Is found native







(5 marks)
Q2
Iron is found as iron ore in the earth’s crust. For iron to be useful it must be extracted from the ore in a blast furnace. 

(i) Which three of the following are the raw materials for this process?

Bauxite, Haematite, Limestone, Cryolite, Coke, Slag.

(3 marks)
(ii) The iron ore reacts with a gas X to produce molten iron and another gas Y.

Iron oxide + gas X ( iron + gas Y

(a) What is gas X?

(b) What is gas Y?







(2 marks)
(iii) Name one waste product of this process



(1 mark)
Q3
Look at the diagram



Q4
Sodium chloride solution was placed into a beaker and a current was passed through it. A gas was produced at each electrode. Gas A bleached damp litmus paper. Gas B made a squeaky pop when lit with a splint.

(i) What four ions does sodium chloride solution contain?


(4 marks)
(ii) What was gas A?








(1 mark)
(iii) What was gas B?








(1 mark)
(iv) Which electrode did gas C form at? Explain your answer. 

(2 marks)
Q5
Copper sulphate solution contains these ions:


Copper (Cu2+), Hydrogen (H+), Hydroxide (OH-) and Sulphate (SO42-).

(i) Name two anions.








(2 marks)
(ii) Name two cations. 







(2 marks)
(iii) During the electrolysis of copper sulphate solution, using copper electrodes, what would happen to the mass of :

(a) The positive electrode?

(b)  The negative electrode? 






(2 marks)
(iv) What best describes what happens at the positive electrode?

A. Copper atoms lose electrons and become ions

B. Copper atoms gain electrons and become ions

C. Copper ions lose electrons and become atoms

D. Copper ions gain electrons and become atoms



(1 mark)
(v) What best describes what happens at the negative electrode?

A. Copper ions lose electrons and become atoms on the electrode

B. Copper ions gain electrons and become atoms on the electrode

C. Copper ions pass into solution from the electrode

D. Copper atoms become copper ions





(1 mark)
Q6
Aluminium is extracted from Aluminium oxide by electrolysis. The Aluminium oxide is dissolved in cryolite in a steel tank. A current is passed through the solution using carbon electrodes. A gas is produced at the anode.

(i) Why is cryolite used to dissolve the Aluminium? 



(1 mark)
(ii) What are the two products of this process?




(2 marks)
(iii) The gas that is produced reacts with the anode. Write the word equation for the reaction that occurs. 







(2 marks)
(iv) Why must electrolysis be used to extract Aluminium? 


(1 mark)
(v) Iron is extracted in a blast furnace. Why is iron not extracted by electrolysis?

(1 mark)
Q7
(i)
What is meant by reduction? 





(1 mark)

(ii)
What is meant by oxidation? 





(1 mark)
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Total 40 marks 

Metals extra 4

Metals progress test 4 - Acids and alkalis

· Attempt all questions.

· Write your answers on the paper provided.

· Do not write on the question paper.

Q1
(i)
Name 3 strong acids

(ii) Name two strong alkalis





(5 marks)
Q2
(i)
What colour do alkalis turn litmus?

(ii) What is the pH of an acidic solution?

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



(3 marks)
Q3
Look at the information shown in the diagram

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



Q4
50cm3 of Potassium hydroxide solution was reacted with exactly 50cm3 of hydrochloric acid. The resulting solution was found to have a pH of 7.

(i) What kind of reaction has occurred?




(1 mark)
(ii) What must have been formed? Choose the best answer from the list below.

A) a salt

B) a salt plus carbon dioxide

C) a salt plus water

D) a salt plus hydrogen





(1 mark)
(iii)
Write the word equation for the reaction that occurred.

(2 marks)
Q5 
Write the name of the salt produced by each reaction below
(i) Sodium + Hydrochloric acid

(ii) Magnesium oxide + sulphuric acid

(iii) Zinc + Nitric acid

(iv) Lead + concentrated sulphuric acid




(4 marks)
Q6
Copy and complete the table below by writing if the oxide will be acidic or 

alkaline:

	Element
	produces an acidic or an alkaline oxide?

	Sodium
	

	Carbon
	

	Potassium
	

	Nitrogen
	













(4 marks)
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Total 25 marks
+   -





Which letter(s) best represent the





Electrolyte?


Electrodes?


Anode?


Cathode?





(4 marks)





B





C





A





(i) What colour would sodium hydroxide turn	(a) Methyl orange?


								(b) Phenolphthalein?





(ii) At pH 4, what would be the colour of methyl orange?





(iii) Indicators were added to a solution X and the colour change noted. 


Methyl orange and methyl red both turned a yellow colour. 


Phenolphthalein remained colourless. 


Bromothymol blue turned green.





What is the pH of solution X?


Which of these substances could be X? 				(5 marks)


Hydrochloric acid, Citric acid, water, Sodium hydroxide





= Intermediate colour





Methyl orange





Methyl red





Bromothymol blue





Phenolphthalein





	Red						Yellow





		Yellow						Blue





		Colourless						Red





Red					Yellow








