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1	 The symbol shown below is found on a bottle of bleach. 

 © Getty Images

(a)	 What name is given to the symbols that are used to identify dangerous
substances?

Circle your answer.

warning hazard risk
[1]

(b)	 Name the symbol shown above.

		 [1]

(c) In the box below, draw the symbol for a toxic substance.

[1]
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2	 Elements, mixtures and compounds can be represented using particle diagrams. 

	 (a)	 Using lines, match each particle diagram to the substance it represents.

Diagram Substance

compound

mixture

element

		  			  [2]

	 (b)	 Name the smallest particle that makes up all chemical substances.

			   		  [1]

	 (c)	 What is meant by the term a pure substance?

			   		

			   		  [1]
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3	 (a)	 The diagram below shows the arrangement of particles in a liquid and in a gas.

Solid Liquid Gas

A

C

B

D

		  (i)	 Complete the diagram above to show the arrangement of particles in a 
solid. 	 [1]

		  The letters A, B, C and D show changes of state.

		  (ii)	 Which letter represents:

			   evaporation?	  	  

			   freezing?	  	  [2]

	 Some solids can change directly into a gas when heated.

	 (b)	 What is the name given to this change of state?

			   		  [1]
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4	 A class of 20 students recorded their fingerprint type.
	 The results are shown below.

Fingerprint type Number of students

loop 10

whorl 6

arch 4

	 (a)	 Calculate the percentage of students that have a loop fingerprint. 

		  (Show your working out.)

			   	  %	 [2]
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The fingerprint below belongs to the class teacher.

© Getty Images

(b) What type of fingerprint does the class teacher have?

		 [1]

(c)	 Describe how a fingerprint can be collected from a white surface.

		 [2]

(d)	 Why are fingerprints useful in helping to identify a person?

		 [1]
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5	 (a)	 An atom of fluorine has an atomic number of 9 and a mass number of 19.

		  (i)	 Complete the table below to show the number of protons and neutrons in a 
fluorine atom.

Particle Number

protons

neutrons

electrons 9

			   	
[2]

		  (ii)	 On the diagram below show how the electrons are arranged in a fluorine 
atom.

			 

nucleus

			   	
[1]

	 (b)	 Fluorine is in Group 7 and Period 2 of the Periodic Table.

		  (i)	 What name is given to Group 7 elements?

			   		  [1]

		  (ii)	 Explain, in terms of electrons, why Group 7 elements have similar chemical 
properties.

			   		

			   		  [1]

		  (iii)	Apart from fluorine, name one other element found in Period 2.

			   		  [1]
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	 The graph below shows the melting points for some Group 7 elements.
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	 (c)	 State the trend shown by this information.

			   		

			   		  [1]
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6	 Hydrochloric acid is a strong acid.

	 (a)	 Suggest a pH value for hydrochloric acid. 

			   	 pH 	 [1]

	 (b)	 Hydrochloric acid and sodium hydroxide react to form a salt and water.

		  (i)	 Complete the word equation below to name the salt produced in this 
reaction.

hydrochloric acid  +  sodium hydroxide    

 

 +  water 

			   	 [1]

		  (ii)	 What name is given to this type of chemical reaction?

			   		  [1]
	

	 (c)	 Hydrochloric acid also reacts with sodium hydrogencarbonate to produce a gas.
		  This gas turns limewater milky white.

		  (i)	 Name the gas that turns limewater milky white.

			   		  [1]

		  (ii)	 How many elements are in sodium hydrogencarbonate, NaHCO3?

			   	  	 [1]

		  (iii)	How many atoms are represented by the formula NaHCO3?

			   	  	 [1]
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7	 (a)	 The photograph below shows an outdoor patio heater that uses propane gas.
Propane is a compound containing carbon and hydrogen only.

© Getty Images

(i) What name is given to a compound that contains carbon and hydrogen
only?

		 [1]

(ii)	 What type of chemical bonding takes place between carbon and hydrogen
to form propane?

Circle your answer.

metallic covalent ionic
[1]

(b)	 When propane burns in oxygen it produces heat.

(i) What name is given to a chemical reaction that gives out heat energy?

		 [1]

(ii)	 Complete the word equation below for the combustion of propane.

propane   +   oxygen     +   

[2]
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	 Propane is an alkane and has the chemical formula C3H8. 
	
	 (c)	 Place a tick (3) in the table below beside the correct structure for propane.

Structure Tick (3)
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H

		  			  [1]
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	 (d)	 The table below shows the boiling points of some other alkanes.

Alkane Formula Boiling point/°C

hexane C6H14 70

heptane C7H16 98

octane C8H18 126

nonane C9H20 151

		  (i)	 The next alkane in the series is decane. It has 10 carbon atoms.  
Suggest the formula for decane.

			   		  [1]

		  (ii)	 Predict a value for the boiling point of decane.

			   	  °C	 [1]
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		  (iii)	On the grid below draw a bar graph to show the boiling points for the 
alkanes in the table opposite.
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8	 A student made a chemical indicator from a plant so that he could test different 
substances to find out if they were acid, alkali or neutral.

	 (a)	 Describe how an indicator can be made from a plant. 

		  Your answer should include:

		  •	 the name of a suitable plant;
		  •	 a description of the method; 
		  •	 how the indicator shows which substances are acids and alkalis; and
		  •	 two safety precautions that need to be taken.

		  In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		  [6]
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	 (b)	 Explain fully why universal indicator is one of the most useful chemical 
indicators.

			   		

			   		

			   		  [2]

	 (c)	 (i)	 Name a piece of apparatus the student could use if he wanted to measure 
the pH level of each substance.

			   		  [1]

		  (ii)	 Give one reason why this apparatus is more useful than universal indicator.

			   		  [1]
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9	 Many people enjoy cycling. The materials used to make bicycles and helmets have 
improved over the years.

© Getty Images

The table below gives information about four materials that could be used to make 
bicycle frames or helmets.

Material Strength Density/
g/cm3

Average
Bicycle Cost Other Information

aluminium medium 2.7 £900 Easily shaped, durable, 
corrosion resistant.

steel very high 7.9 £600 Easily shaped, durable, 
easily repaired, can corrode.

carbon-fibre high 1.6 £1500 Corrosion resistant,  
easily shaped, durable.

titanium high 4.5 £3000

Excellent corrosion 
resistance, difficult to 
manufacture, durable, 
virtually indestructible.
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	 Use information from the table opposite to answer the following questions.

	 (a)	 Give one reason why aluminium would be better than steel to make a bicycle 
frame. Explain your answer.

			   		

			   		  [2]

	 (b)	 Name the material that would be best to use to make cycle helmets.  
Give the two most important reasons why this material is most suitable.

			   		

			   		

			   		  [2]
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(c)	 Shown below is a cyclist wearing a lycra T-shirt and glasses containing
photochromic lenses.

© Getty Images

(i) Lycra is a synthetic material. What is meant by the term synthetic?

		 [1]

(ii)	 What is meant by the term photochromic material?

		 [2]

(d)	 Nanoparticles of titanium dioxide are used in sun creams.

(i) Give two reasons why nanoparticles are used in sun creams.

1.

2. 		 [2]

(ii)	 Give one reason why some people are concerned about the use of
nanoparticles in sun creams.

		 [1]
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

Positive ions
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