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1 Fig. 1.1 shows a 0.20 kg mass hanging on a spring. 
 

0.20 kg
 

 
Fig. 1.1 

 
 
 (a) (i) Calculate the weight of the mass. 
 (g =10 N / kg) 
 
 Show your working. 
 
 
 
 

weight =   

 
 
 (ii) Write down the force acting on the mass due to the spring. 

force =  [3] 

 
 
 (b) The mass is pulled down 1.5 cm and released. 
 
 Draw an arrow on the diagram and label it F, to show the direction of the resultant 

force on the mass immediately after it is released. [1] 
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 The graph in Fig. 1.2 shows the results of an experiment in which different loads were 
attached to the spring. 
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Fig. 1.2 
 
 
 (c) On the graph, mark the limit of proportionality and label it P. [1] 
 
 
 (d) (i) Use the graph to find the resultant force when the mass is pulled down by 1.5 cm. 

resultant force =   

 
 
 (ii) Calculate the initial acceleration of the mass when it is released. 
 
 

acceleration =  [3] 
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2 Metal greenhouse frames, as shown in Fig. 2.1, are usually made of steel or aluminium. 
 
 

 
 

Fig. 2.1 
 
 (a) A disadvantage of using steel for a greenhouse frame is that it rusts when in contact 

with water and air. 
 
 This problem can be overcome by galvanising the steel. 
 
 (i) Explain what is meant by the term galvanising. 

 

 [1] 

 
 
 (ii) Galvanising stops steel from rusting, even if the protective coating is scratched to 

expose the steel underneath. 
 
 Explain why. 

 

 

 

 [3] 

 
 
 (iii) Describe another method that could be used to prevent the steel frame rusting. 

 

 [1] 
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 (iv) Does this method protect the steel frame as well as galvanising? 
 
 Explain your answer. 

 

 [1] 

 
 
 (b) An aluminium greenhouse frame does not corrode as quickly as steel. 
 
 Explain why. 

 

 

 [2] 

 
 
 (c) Aluminium is also used to make aircraft bodies. 
 
 For this use aluminium is alloyed with other metals. 
 
 (i) What effect does alloying have on the properties of aluminium that make it more 

useful for aircraft construction? 

 

 [1] 

 
 
 (ii) Explain why alloying has this effect. 

 

 

 [2] 
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3 Fig. 3.1 shows a liquid-in-glass thermometer. 
 

0 10 20 30 40 50 60 70 80 90 100 110 °C
 

 
Fig. 3.1 

 
 
 (a) Explain what happens to the liquid when the thermometer is placed in a beaker of hot 

water. 

 

 

 [2] 

 
 
 (b) Fig. 3.2 shows another type of thermometer, known as a thermocouple. 
 

V

wire B

wire A

junction 1 junction 2

wire C

 
 

Fig. 3.2 
 
 (i) Name suitable materials for 

wire A   

wires B and C  [2] 

 
 
 (ii) Junction 1 is placed in melting ice. Junction 2 is placed in boiling water. The 

voltmeter reads 7.2 mV. 
 
  Junction 2 is then placed in a beaker of water. The voltmeter reading falls to       

4.8 mV. Calculate the temperature of the beaker of water.  
 
  Show your working. 
 
 
 
 
 
 

temperature  [2] 
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 (iii) State and explain one advantage that the thermocouple has over the liquid-in-
glass thermometer. 

 

 

 [2] 
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4 (a) Complete Table 4.1 to show the arrangement of electrons in atoms of these elements. 
 
 The first one has been done for you. 
 

Table 4.1 
 

element electron arrangement 

Mg 2 8 2  

K     

Ar     

N     

 
 [3] 
 
 
 (b) Describe the relationship between the electron arrangement of the atoms of an element 

and the position of that element in the Periodic Table. 

 

 

 [2] 

 
 
 (c) Elements in Group 7 are called halogens. Table 4.2 gives some information about the 

physical properties of three halogens. 
 

Table 4.2 
 

halogen 
proton 

number 
melting 

point / °C 
boiling 

point / °C 
colour 

chlorine 17 −101 −35 pale green 

bromine 35 −7 59 deep red 

iodine 53 114 184 dark grey 

 
 
 (i) Calcium forms ions with the formula Ca2+. Iodine forms ions with the formula I¯. 
 
 What is the formula of calcium iodide? 

 [1] 
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 (ii) The element below iodine in this Group is astatine. 
 
 Suggest the colour of astatine. 

 [1] 

 
 
 (d) Table 4.3 gives information about four elements in Group 0 of the Periodic Table, 

called the noble gases. 
 

Table 4.3 
 

element 
proton 

number 

melting 

point / °C 

boiling 

point / °C 

density of gas 

in kg / m3 

helium 2 −272 −269 0.17 

neon 10 −248 −246 0.84 

argon 18 −189 −186 1.67 

krypton 36 −157 −152 3.50 

 
 (i) Describe the trend in boiling point for elements in Group 0. 

 

 [2] 

 
 
 (ii) The density of air is 1.20 kg/m3. 
 
 Helium is used in airships and weather balloons. The other noble gases are not. 
 
 Use data from the table to suggest why. 
 

 

 

 

 [3] 
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5 (a) Fig. 5.1 shows a ripple tank with three wavefronts approaching an area of shallow 
water. 

 
 

shallow
water

 
 

Fig. 5.1 
 
 
 On Fig. 5.1, draw four more wavefronts to complete the diagram. [3] 
 
 
 (b) Fig. 5.2 shows a similar ripple tank, with three wavefronts approaching a gap in a 

barrier. 
 
 

 
 

Fig. 5.2 
 
 
 (i) On Fig. 5.2, draw four wavefronts after they pass through the gap. [3] 
 
 (ii) Name the process being demonstrated. 

 [1] 
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6 When petrol is burned in a car engine, pollutant gases are produced. 
 
 (a) In the car engine nitrogen and oxygen combine to form oxides of nitrogen, including 

nitrogen monoxide, NO. 
 
 (i) Describe the problems caused by release of oxides of nitrogen into the air. 

 

 

 [2] 

 
 
 (ii) To reduce the quantity of oxides of nitrogen released into the air, modern cars are 

fitted with catalytic converters. 
 
 Explain how a catalytic converter removes nitrogen oxide from car exhaust gases. 

 

 

 [2] 

 
 (b) Propane can be used as an alternative fuel to petrol. 
 
 Propane burns according to the following equation. 
 

C3H8  +  5O2  →  3CO2  +  4H2O 
 
 Calculate the mass and volume, at room temperature and pressure, of carbon dioxide 

produced by the complete combustion of 1.0 kg of propane. 
 
 Show your working. 
 
 [Ar : C, 12; H,1; O,16.] 
 [At room temperature and pressure 1 mole of any gas has a volume of 24 dm3.] 
 
 
 
 
 
 
 

mass of carbon dioxide =  kg  

 
 
 
 
 
 

volume of carbon dioxide =  dm3 [5] 
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 (c) Carbon dioxide is a covalent compound. 
 
 Draw a diagram to show the arrangement of outer electrons in a molecule of carbon 

dioxide. 
 
 
 
 
 
 
 
 
 
 
 
 [3] 
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7 Ethene is reacted with steam to make ethanol. 
 
 (a) Describe how ethene is obtained. 

 

 [2]

 
 
 (b) Write a balanced equation for the reaction between ethene and steam. 

 [2]

 
 
 (c) Complete this sentence to describe the conditions used for this reaction. 
 
 Ethene and steam are mixed at high pressure in the presence of 

 [1]
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8 A nuclear power station supplies 200 000 kW to the National Grid at 55 000 V. 
 
 (a) Calculate the current from the power station.  
 Show your working. 
 
 
 
 
 

current =  [3] 

 
 
 (b) The energy is transmitted across the country at this voltage. It is stepped down to 250 V 

for domestic use. 
 
 (i) Explain why the energy is transmitted at a very high voltage. 

 

 

 

 

 

(ii)  Name the device used to step down the voltage.  

 
 
 (iii) Calculate the turns ratio required to step the voltage down from 55 000 V to 250 V. 

Show your working. 
 
 
 
 
 

primary turns : secondary turns  

                      : [5] 

 
 
 (c) A transformer is described as 100% efficient. 
 Explain what is meant by this statement. 

 

 [1] 
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9 The iodine isotope, 
131

53
I, decays by emitting a β–particle. 

 
 
 (a) Explain what is meant by a β–particle. 

 

 [2] 

 
 
 (b) (i) Complete the equation which describes the decay. 
 

I  =131
53

.......

.......

.......

.......
X  +       β

 
 
 
 (ii) Use the Periodic Table, on page 16, to identify the element X and comment on its 

reactivity. 

 

 [4] 

 
 

(c) This isotope has a half-life of 8.1 days and is used in medical diagnosis and treatment. 
 
 Suggest why the isotope is suited for this purpose. 

 
 

 [2] 
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