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Use 1 (a) (i) Complete the diagram in Fig. 1.1 for ethanol, C2H6O. 
 

H

C

H

H

CH

H  
[1] 

Fig. 1.1 
 
 (ii) Calculate the relative molecular mass, Mr, of ethanol, C2H6O. 
 
 Show your working. 

Mr =  [2] 

 
 (iii) Complete the diagram in Fig.1.2 for ethanoic acid, C2H4O2. 
 

C

H

CH

H  
 
 Fig. 1.2 [2] 
 
 
 
 (b) Ethanol, C2H6O, can be used as a fuel. 
 
 (i) Balance the following chemical equation for the products of the complete 

combustion of ethanol. 
 

C2H6O   +   3O2 .........CO2   +   .........H2O 
[1] 

 
 (ii) Describe a chemical test for the carbon dioxide produced. 

test  

result  [2] 

 
 
 (iii) Describe a chemical test for the water produced. 

test  

result  [2] 
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Use  (c) A student adds dilute aqueous sodium hydroxide in excess to an aqueous solution of 
ethanoic acid in a beaker. 

 
  Suggest how the pH number of the liquid in the beaker changes. 

 

 

 [2] 
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Use 2 (a) Look at the Periodic Table on page 16. 
 
 State the number of electrons in the outer shell of an atom of 

(i) the alkali metal caesium, Cs,  [1]

(ii) the halogen astatine, At.  [1]

 
 
 (b) Describe the formation of each of the ions in caesium astatide, CsAt, from the atoms of 

caesium and of astatine. 
 
 
 
 
 
 
 
 
 
 

[2] 
 
 
 (c) A molecule of chlorine, Cl2, has a single covalent bond between the two atoms. 

 A molecule of astatine, At2, has similar bonding. 
 
 Draw a diagram to show the bonding in a molecule of astatine, At2. 
 
 Show only the outer electrons. 
 
 
 
 
 
 
 
 
 
 

[2] 
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Use 3 Fig. 3. 1 shows part of a gas thermostat used in an oven. 
 

gas in

steel case
brass

burner

space

 
 

Fig. 3.1 
 
 (a) Explain why less gas enters the burner as the temperature in the oven gets higher. 

 

 

 [2] 

 
 
 
 (b) Fig. 3.2 shows a loaf of bread cooking in the oven. 
 

oven

burners

bread

 
 

Fig. 3.2 
 
 Thermal energy is transferred from the burning gas to the bread by conduction, 

convection and radiation. 
 
 Explain, with reference to this example, what is meant by 

(i) conduction,  

   

(ii) convection,  

   

(iii) radiation.  

 [4] 
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Use 4 A meteorite is a piece of rock which comes from the outer part of the solar system and 
enters the Earth’s atmosphere. 

 
 Fig. 4.1 shows the speed of the meteorite as it approaches and finally strikes the Earth. 
 

speed

time  
 

Fig. 4.1 
 
 (a) As the meteorite approaches the Earth it is travelling at a high speed and accelerates 

further. 
 

(i) Name the type of energy it has due to its motion.  [1] 

 
 
 (ii) Suggest why it accelerates as it approaches the Earth. 

 

 

 [2] 

 
 
 
 (b) When the meteorite enters the Earth’s atmosphere it slows down rapidly. 
 
 (i) Mark, with an X, the point on the graph at which the meteorite enters the Earth’s 

atmosphere. [1] 
 
 (ii) Using scientific terms explain why the meteorite slows down. 

 

 

 [2] 

 
 
 (iii) State into what form the energy is converted. 

 [1] 
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Use 5 A boy holds a long rope at one end and moves it sharply up and down to send waves along 
the rope.  Fig. 5.1 shows the waves moving along the rope. 

 

 
 

Fig. 5.1 
 
 (a) Mark on the diagram 
 

 (i) the wavelength of the wave and label it λ , 
 
 (ii) the amplitude of the wave and label it A. [2] 
 
 
 (b) Explain how the boy changes the movement of his hand to 
 
 (i) increase the amplitude of the wave, 

 

 

 
 (ii) increase the frequency of the wave. 

 

 [3] 

 
 
 (c) When a guitar string is plucked a sound is heard. 
 
 Explain how the sound is produced. 

 

 

 [2] 
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Use 6 (a) Balloons are used to lift radio equipment high in the atmosphere to measure pressure, 
temperature and ozone levels. 

 
 Explain why helium, not hydrogen, is used to fill these balloons. 

 

 

 [2] 

 
 
 (b) Filament lamps have a thin wire of tungsten that glows white hot when connected to the 

electrical supply. 
 
 Explain why argon, not air, is used to fill these lamps. 

 

 

 [2] 

 
 

(c)  An atom of helium has the notation He.4
2  

 

  An atom of argon has the notation Ar.40
18  

 

 Complete Fig. 6.1 for these atoms. 
 

notation of atom He4
2  

Ar40
18  

number of protons in nucleus 2  

number of neutrons in nucleus  22 

arrangement of electrons in 
shells in the atom 

2  

[3] 
Fig. 6.1 
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Use 7 Fig. 7.1 shows a circuit.  The e.m.f. of the battery is 12
 

V. 
 

iron core

A

 
 

Fig. 7.1 
 
 (a) What is the total resistance in the circuit when the ammeter reads 2 A? 
 
 Show your working and state the unit. 
 
 
 
 
 
 

resistance =  [3] 

 
 
 (b) Two soft iron nails are attracted to the core as shown in Fig. 7.2. 
 

S N
iron core

nails

 
 
 
 

Fig. 7.2 
 
 (i) Complete Fig. 7.2 to show the poles induced on the nails. [2] 
 
 
 (ii) Explain what happens to the nails when the current is gradually reduced to zero. 

 

 

 [3] 
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Use 8 (a) Iron, Fe, is described as a transition element. 
 
 State two properties of iron that are common to transition elements. 

1.  

2.  [2] 

 
 
 (b) Iron reacts with dilute hydrochloric acid. 
 

Fe(s)   +   2HCl(aq) FeCl2(aq)   +   H2(g) 
 
 State two ways of increasing the speed of this reaction. 

1.  

2.  [2] 

 
 
 (c) Iron goes rusty in damp air. 
 
 State two ways to prevent iron from rusting. 

1.  

2.  [2] 

 
 
 (d) Rust is a form of iron oxide. When this is heated in carbon monoxide, iron and carbon 

dioxide are formed. 
 
 Explain this reaction in terms of oxidation and reduction. 
 

oxidation  

 

reduction  

 [2] 
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Use 9 An experiment is done to measure the half-life of an isotope of neon. The results are shown 
in Fig. 9.1  

 

count rate/Bq 180 150 125 104 85 70 60 51 42 

time/s 0 10 20 30 40 50 60 70 80 

 
Fig. 9.1 

 
 (a) The first four points are already plotted on the grid in Fig. 9.2. 
 
 (i) Plot the remaining points. 
 
 (ii) Draw a smooth curve through the points. 
 

20 40

time / s

count rate / Bq

60 80

200

150

100

50

0

 
[3] 

Fig. 9.2 
 
 
 (b) Use the graph to find the half-life of the isotope.  

half-life =  s [2] 

 
 

 (c) The isotope decays by emission of a beta-particle (β-particle). Complete the equation 
to show the decay. 

 

Ne Na   +23
10

.......

....... β
.......
.......  

 [2] 
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Use 10 (a) Energy is needed to convert a boiling liquid, at constant temperature, into a gas. 
 

 Use the kinetic particle theory of matter to explain this fact. 

 

 

 

 [2] 

 
 (b) Explain why evaporation from the surface of a liquid causes the temperature of the 

remaining liquid to cool. 

 

 

 

 [2] 

 
 (c) (i) Fig. 10.1 shows two liquids being boiled for several minutes. 
 

xxxxxxxxxxxxxx

heat

liquid P

thermometer

xxxxxxxxxxxxxx

heat

liquid Q

thermometer

 
 

Fig. 10.1 
 
 Liquid P continues to boil at a constant temperature. 
 
 Liquid Q continues to boil at a temperature that increases with time. 
 
 Explain these observations. 

 

 

 [2] 

 
 (ii) Name one example of a liquid that behaves like liquid Q. 

 [1] 
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Use 11 (a) Describe how a polythene rod can be charged. 

 

 [1] 

 
 
 (b) Fig. 11.1 shows a negatively charged polythene rod suspended by an insulating thread. 
 

A

B

insulating thread

polythene rod
 

 
Fig. 11.1 

 
 State what happens when 
 
 (i) a negatively charged rod is brought up to end A, 

 

 
 (ii) a positively charged acetate rod is brought up to end A, 

 

 
 (iii) a positively charged acetate rod is brought up to end B, 

 

 
 (iv) an uncharged glass rod is brought up to end A. 

 

 
[4] 
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