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1 Most of the elements in the Periodic Table can be classified as either metals or non-metals. 
 
 Fig. 1.1 shows the elements in Group 4 of the Periodic Table. 
 

silicon

germanium

carbon

tin

lead
 

 
Fig. 1.1 

 
 (a) (i) Use the classification of metal or non-metal to describe how the Group 4 elements 

differ from both Group 1 (alkali metals) and Group 7 (halogens). 

 

 

 [2] 

 
 (ii) Francium and astatine are rare elements which are placed respectively in Group 1 

and Group 7 of the Periodic Table. 
 
   Predict how the melting points of francium and astatine differ from the other 

elements in their respective groups. 
 
   Explain your predictions briefly. 

 

 

 

 [2] 
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 (b) Fig. 1.2 shows apparatus used to carry out a redox reaction to extract lead from lead 
oxide, PbO. 

 

hydrogen
gas

heat

lead oxide U-tube

excess hydrogen
being burnt

cold waterwater condensing
inside U-tube  

 
Fig. 1.2 

 
 
 (i) Describe a chemical test and its result which would confirm that the liquid 

condensing inside the U-tube is water. 

 

 

 [2] 

 
 (ii) Construct a balanced symbolic equation for the reaction between hydrogen and 

lead oxide. 

 [2] 

 
 (iii) Suggest why the method shown in Fig. 1.2 could not be used to extract calcium 

from calcium oxide. 

 

 

 [2] 
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2 (a) An elephant of mass 5000 kg exerts a constant force of 1400 N to push a tree trunk 
along at a steady speed of 1.5 m / s. 

 

 
 
 (i) Calculate the work done by the elephant when the tree trunk moves 10 m. 
 
   State the formula that you use and show your working. 
 
    formula  
 
 
    working 
 
 
 
 
 

    [2] 

 
 (ii) Calculate the kinetic energy of the elephant when it is moving at 1.5 m / s. 
 
   State the formula that you use and show your working. 
 
    formula  
 
 
    working 
 
 
 
 
 

    [2] 
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 (b) The volume of the elephant is 5 m3. Its mass is 5000 kg. 
 
  Calculate the density of the elephant. 
 
  State the formula that you use and show your working. 
 
   formula 
 
 
   working 
 
 
 
 
 

    [2] 

 
 
 (c) An elephant can communicate with other elephants using infrasound. This is a very low 

frequency vibration which it is usually impossible for a human to hear. 
 
 (i) Suggest a possible frequency for this vibration and explain why you chose your 

answer. 

frequency   Hz 

explanation  

 [2] 

 
 (ii) State the meaning of the term frequency. 

 

 [1] 

 
 (iii) Other animals can communicate using ultrasound.  
 
   Suggest how ultrasound differs from infrasound. 

 

 [1] 
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3 A pea seed was planted in a pot. When the seed had grown into a young plant, the pot was 
placed on its side, in a room where light was coming from all sides. 

 
 Fig. 3.1 shows the young pea plant three days after the pot had been placed on its side. 
 

 
 

Fig. 3.1 
 
 (a) (i) Name the response shown by the pea plant in Fig. 3.1. 

 [1] 

 
 (ii) Suggest how this response will help the plant to reproduce sexually when it has 

grown to maturity. 

 

 

 [2] 
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 (b) On one of the days when the pot was placed on its side, a scientist measured 

• the increase in length of the upper surface and the lower surface of the stem of the 
pea plant, 

• the concentration of auxin in the cells on the upper surface and lower surface of 
the stem of the pea plant. 

 
His results are shown in Fig. 3.2. 
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Fig. 3.2 
 
  Use the results in Fig. 3.2 to explain what has caused the stem of the pea plant to grow 

upwards. 

 

 

 

 

 

 [3] 
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4 Fig. 4.1 shows a microwave oven.  
 

 
 

Fig. 4.1 
 
 (a) (i) Microwaves cook food by transferring energy to the food. 
 
   Choose words from the list to complete the sentences below. You may use each 

word once, more than once, or not at all. 
 

chemical  conduction  convection 

potential  radiation  thermal 

 

Microwaves are absorbed by the outer layers of food. 

The microwave energy is transferred to water and fat molecules in these layers, 

increasing the   energy of these layers. 

  energy is mostly transferred to the  

centre of solid food by   . [2] 

 
 (ii) State one use for microwaves other than cooking. 

 [1] 
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 (b) The following label is found on a cooker that combines a microwave oven and a grill. 
 

voltage 220 V 

microwave oven power 0.60 kW 

grill power 1.20 kW 

 
 
  Some meat is cooked using both the microwave oven and the grill. Both are switched 

on at full power for 30 minutes. 
 
  Calculate the total energy transferred by the cooker. 
 
  Show your working. 
 
 
 
 
 

    [3] 

 
 (c) Electrical lighting is now being designed so that it is more efficient and can operate 

using less electrical energy. 
 
  Explain why reducing the amount of energy used by electrical lighting could reduce the 

amount of carbon dioxide emitted into the atmosphere. 

 

 

 

 [2] 
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5 (a) When sodium is burned in air, a mixture of solid products, which contains the ionic 
compound sodium oxide, is produced. 

 
  Fig. 5.1 shows diagrams of a sodium atom and an oxygen atom as they exist just 

before sodium oxide starts to form. 
 

Na O

 
 

Fig. 5.1 
 
  Describe how sodium and oxygen atoms become bonded together. Your answer 

should explain why the formula of sodium oxide is Na2O. 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 [3] 
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 (b) Fig. 5.2 shows apparatus a student used to investigate the electrolysis of dilute sulfuric 
acid. 

 

gas P
hydrogen

dilute sulfuric
acid

A
variable
resistor

d.c. power
supply

+ –

 
 

Fig. 5.2 
 
  The variable resistor was included in the electrolysis circuit so that the student could 

alter the current. 
 
  Table 5.1 shows some of the measurements the student made in his investigation. 
 

Table 5.1 
 

experiment 
number 

current / A 
time current was 
passed / seconds 

volume of hydrogen 
collected / cm3 

1  0.48  400  24 

2  0.24  400  12 

 
 
 (i) The student thought that gas P could be oxygen. 
 
   Describe the test that the student should use to find out whether or not gas P is 

oxygen. 

 

 [1] 
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 (ii) Calculate the rate at which hydrogen was produced in experiment 1. 
 
   Show your working and state the units. 
 
 
 
 
 
 
 
 
 
 

  [2] 

 
 
 (iii) All dilute solutions of acids contain hydrogen ions, H+. 
 
   Describe, in terms of electrons, ions and atoms, what happens when hydrogen 

ions collide with the surface of the negative electrode. 

 

 

 [2] 

 
 (iv) Use your knowledge of electric current to suggest an explanation for the difference 

in the results for experiments 1 and 2. 

 

 

 

 [2] 
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6 Fig. 6.1 shows a food chain. The arrows show how energy flows from one organism to 
another, along the chain. 

 

mansheepgrass  
 

Fig. 6.1 
 
 (a) The grass is the producer in this food chain. 
 
  Explain how plants produce a supply of chemical energy at the start of the food chain. 

 

 

 

 

 

 [4] 

 
 
 (b) Energy is lost between the trophic levels in a food chain. 
 
  Describe one way in which energy is lost from this food chain. 

 

 

 [2] 

 
 
 (c) (i) The cells in the man's body use respiration to release useful energy from nutrients 

that he has absorbed. 
 
   State the balanced equation for aerobic respiration. 

 [2] 
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 (ii) A person living in a very cold climate generally needs to eat more than a person 
living in a hot climate. 

 
   Explain why. 

 

 

 

 [3] 
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7 (a) A circuit for a torch (flashlight) contains two cells, a lamp and a switch. 
 
  Using the correct symbols, draw a circuit diagram for the torch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    [2] 
 
 
 (b) Torches are usually powered by electrical cells. They can also be powered by energy 

from the Sun (solar energy).  
 
  Solar energy is a renewable energy resource. 
 
  Name one other renewable energy resource and one non-renewable energy resource. 

renewable energy resource  

non-renewable energy resource  [1] 

 
 

 (c) (i) A resistor of 1200 Ω is connected in series with another resistor of 2400 Ω. 
 
   Calculate the combined resistance of these two resistors. 
 
   State the formula that you use and show your working. 
 
    formula 
 
 
    working 
 
 
 
 
 

    [2] 
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 (ii) If the two resistors had been connected in parallel, which of the values below could 
be the combined resistance of the two resistors? 

 
   Explain your answer. 
 

800 Ω  1200 Ω  1600 Ω  2400 Ω  3600 Ω

 

combined resistance   

explanation  

 [2] 
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8 (a) A student added a solution of the same dilute acid to each of the test-tubes P to T 
shown in Fig. 8.1. 

 
P

magnesium

Q

magnesium
carbonate

R

copper
carbonate

S

copper
oxide

T

alkaline solution
containing litmus 

 
Fig. 8.1 

 
 
  Complete Table 8.1 by matching the test-tubes, P, Q, R, S and T, with the observations 

which are made when the dilute acid reacts with the contents. 
 
  Some of the observations apply to more than one of the test-tubes. You may use each 

letter once, more than once or not at all. 
 

Table 8.1 
 

observations test-tube(s) 

The mixture turns red when excess acid has been added.  

A colourless gas is given off.  

A blue solution is formed.  

A colourless gas which pops when ignited is given off.  

 
    [4] 
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 (b) The student used the apparatus shown in Fig. 8.2 to investigate neutralisation 
reactions involving two acids, A and B. 

 

sodium hydroxide
solution

pH sensor

acid

 
 

Fig. 8.2 
 
  In each experiment, 25.0 cm3 of the same solution of sodium hydroxide were placed 

into a beaker. The acid was added at a constant rate until it was in excess. 
 
  The measurements were displayed on the computer screen as a graph of pH of the 

reaction mixture against volume of acid that had been added. 
 
  The results for the two acids are shown in Fig. 8.3. 
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Fig. 8.3 
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 (i) Describe how the pH of the mixture in the beaker changes as the volume of acid A 
increases. 

 

 

 [2] 

 
 (ii) The student found that 12.5 cm3 of acid A and 62.5  cm3 of acid B were needed to 

neutralise the sodium hydroxide in the beaker. 
 
   Explain how the student obtains these results from the graph shown in Fig. 8.3. 

 

 [1] 

 
 (iii) State and explain briefly which acid, A or B, was the more concentrated. 

acid   

explanation  

 [1] 
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9 Fig. 9.1 shows a section through a small blood vessel. 
 

cell A cell B  
 

Fig. 9.1 
 
 (a) Cell A is a red blood cell. 
 
 (i) Outline two ways in which this cell differs from a liver cell. 

1  

2  [2] 

 
 (ii) Describe the function of a red blood cell. 

 

 

 [2] 

 
 
 (b) Describe the function of cell B. 

 

 

 [2] 

 
 
 (c) As people get older, their risk of developing coronary heart disease increases. 
 
 (i) Explain what is meant by coronary heart disease. 

 

 

 [2] 

 
 (ii) List two factors, other than getting older, that increase the risk of developing 

coronary heart disease. 

1  2  [2] 
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