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Q1.This question is about recycling. 

The pie chart shows the different types of waste from an average household in England. 

  

(a)     In 2010, councils in England collected 23 million tonnes of waste from households.  
Most of the waste was put into landfill sites. 
Councils pay to use landfill sites. 

Organic kitchen waste can be put onto compost heaps. 

Calculate the mass of organic kitchen waste from households that could have been put 
onto compost heaps in 2010. 

........................................................................................................................ 

........................................................................................................................ 

Answer = ......................... million tonnes 
(2) 

(b)     Some householders put organic kitchen waste onto their compost heaps. 

(i)      Suggest one advantage of this to the council. 

............................................................................................................... 

............................................................................................................... 
(1) 

(ii)     Suggest one advantage of this to the householder. 

............................................................................................................... 

............................................................................................................... 
(1)(Total 4 marks) 

 

Section A – Biology    Name:     
   

 



Q2.(a)     Use words from the box to complete the equation for aerobic respiration. 
  

alcohol glucose lactic acid water 

................................ + oxygen   carbon dioxide + .............................. (+ energy) 
(2) 

(b)     Some students investigated the effect of temperature on the rate of aerobic respiration in 
earthworms. 

The diagram shows the apparatus the students used. 
When the tap is closed, the bead of liquid moves to the left as the earthworms take in 
oxygen. 

  

The students put the test tube into a water bath at 20°C for 10 minutes. 
They left the tap open during this time. 

Why did the students put the test tube in the water bath at 20°C for 10 minutes? 

Tick ( ) one box. 

Because the air contains more oxygen at 20°C.                                

Because the air contains less carbon dioxide at 20°C.                      

So the earthworms’ body temperature would change to 20°C.          
(1) 

 



(c)     The students then: 

•         closed the tap 

•         started a stopwatch 

•         recorded the position of the bead of liquid every 2 minutes for 10 minutes 

•         repeated the experiment at 10°C. 

The graph shows the students’ results. 

  

Time in minutes 

(i)      How much oxygen did the earthworms take in during the 10 minutes at 20°C? 

Use information from the graph to work out your answer. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

Volume of oxygen taken in = ..................................... mm3 
(2) 

 

 

 

 
 



(ii)     The earthworms took in this volume of oxygen in 10 minutes. 

Use your answer from part (c)(i) to calculate how much oxygen the earthworms took 
in each minute. 

............................................................................................................... 

............................................................................................................... 

Volume of oxygen taken in = ........................................ mm3 per minute 
(1) 

(iii)    The earthworms took in less oxygen each minute at 10°C than they took in at 20°C. 

Explain why. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(2) 

(d)     When drawing the line on the graph for the experiment at 10°C, the students ignored the 
reading at 8 minutes. 

(i)      Suggest why they ignored the reading at 8 minutes. 

............................................................................................................... 

............................................................................................................... 
(1) 

(ii)     One student suggested they should repeat the experiment twice more at each 
temperature. 

How would repeating the experiment improve the investigation? 

............................................................................................................... 

............................................................................................................... 
(1) 

(Total 10 marks) 

 
 

 

 

 

  



Q3.Some students wanted to find the number of thistle plants growing on a lawn. 
The students placed 10 quadrats at different positions on the lawn. 
Each quadrat measured 1 metre × 1 metre. 
The students counted the number of thistle plants in each quadrat. 

(a)     Which method should the students use to decide where to place the 10 quadrats? 

Tick ( ) one box. 

  Place the quadrats as evenly as possible around the lawn. 
 

  Place 5 quadrats in areas with many thistle plants and 5 
quadrats in areas with only a few thistle plants. 

 

  Place all the quadrats randomly on the lawn. 
 

(1) 

(b)     The diagram shows the lawn with the positions of the thistle plants and the students’ 10 
quadrats. 

  

 

 

 

 

 

 
 



(i)      Complete the table to show: 

•        how many thistle plants the students found in each of the first four quadrats 

•        the total number of thistle plants found in all 10 quadrats. 
  

  Quadratnumber 
Number of 

thistleplants in 
eachquadrat 

  1   
  2   
  3   
  4   
  5 1 
  6 3 
  7 0 
  8 0 
  9 2 
  10 1 
  Total   

(2) 

(ii)     Calculate the mean number of thistle plants in one quadrat. 

............................................................................................................... 

Mean = ...................................................................... 
(1) 

(iii)    The lawn measured 12 metres long and 10 metres wide. 

Use your answer from part (b)(ii) to estimate the number of thistle plants on the 
lawn. 

............................................................................................................... 

............................................................................................................... 

Estimated number of thistle plants = .............................. 
(2) 

(c)     How could the students make their estimate more accurate? 

........................................................................................................................ 

........................................................................................................................ 
(1) 

(Total 7 marks) 

END OF BIOLOGY SECTION 

TURN OVER FOR CHEMISTRY SECTION 

 



 

Q1.          In the carbon cycle the amounts of carbon dioxide and oxygen in the air are changed by several 
processes. 

 
 
 

                   The names of some processes are given in the box below. 

  

combustion               decomposition             neutralisation 

photosynthesis                                    respiration 
 

         Choose the correct process for each box in the diagram. The first one has been done for you. 
(1) 

 
 

(Total 1 mark) 
  

Section B – Chemistry    Name:     
   

 



Q2.The periodic table on the Data Sheet may help you to answer these questions. 

Part of the periodic table is shown below. 

  

The letters are not the symbols of these elements. 

Choose your answers only from the letters shown in the periodic table above. 

Which letter, A, B, C, D or E, represents: 

(a)     (i)      an alkali metal                  Letter      
(1) 

 
 
 

(ii)     a transition element          Letter      
(1) 

 
 
 

(iii)    a Group 4 element          Letter      
(1) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



(b)     A chemistry teacher demonstrated the reaction between sodium and water to a class of students. 
One of the students wrote the following notes: 

  

  The reaction between sodium and water 

  A piece of sodium was cut easily into smaller pieces with a 
knife. 

  The sodium was added to some water in a trough. 

  The sodium: 

  •    floated 

  •    melted quickly to give a silvery ball 

  •    moved on the surface of the water 

  •    fizzed. 
 

Use the information in the box to help you answer these questions. 

What evidence is there that: 

(i)      sodium has a low melting point 

..................................................................................................................................... 

...................................................................................................................................... 
(1) 

 
 

(ii)     sodium is soft 

........................................................................................................................................ 

......................................................................................................................................... 
(1) 

 
 

(iii)    a gas was produced? 

................................................................................................................................. 

.................................................................................................................................... 
(1) 

(Total 6 marks) 
 
 
 
  

 



Q3.          Some students slowly add solution Y to solution X. 

          The graph shows what happens to the pH of the solution in the beaker as they do this. 

      

 
 
 

(a)     Choose words from this list to complete the sentences below. 

acidic                   alkaline                   neutral 

          At point A on the graph the solution in the beaker is ............................................... 

          At point B on the graph the solution in the beaker is ............................................... 

          At point C on the graph the solution in the beaker is ............................................... 
(2) 

 
 

 

 

(b)     Describe, as fully as you can, what happens to the pH of the mixture as solution Y is 
slowly added. 

          ....................................................................................................................... 

          ....................................................................................................................... 

          ....................................................................................................................... 

          ....................................................................................................................... 

          ....................................................................................................................... 

          ....................................................................................................................... 
(4)  (Total 6 marks) 

 

 



Q4.          Petrol is a hydrocarbon fuel. 

(a)     Complete this sentence. 

          Hydrocarbons are compounds which are made from the elements ........................... 

          and ........................................ only. 
(1) 

 
 

(b)     This apparatus was used to study the combustion of a hydrocarbon fuel. 

 

 
(i)      Name the substance which changed the anhydrous copper sulphate from white to blue. 

.............................................................................................................. 
(1) 

 
 
 

(ii)     Carbon dioxide is also produced when the hydrocarbon fuel is burned. 
Name the solution, labelled X on the diagram, which tests for carbon dioxide. 

........................................................................................................................... 
(1) 

 
 

 

 

 

 

  



(c)     The graph shows how the concentration of carbon dioxide in the air has varied since the year 1000. 

 

 

(i)      Describe the changes in the concentration of carbon dioxide in the air since the year 1000. 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
(3) 

 
 
 

(ii)     Suggest why the concentration of carbon dioxide in the air has changed since the year 1800. 

........................................................................................................................... 

........................................................................................................................... 
(1) 

(Total 7 marks) 

  
 

END OF CHEMISTRY SECTION 

TURN OVER FOR PHYSICS SECTION 

 



 
 
Q1. Marbles inside a box can be used as a model for the particles in a solid, a liquid or a gas. 

 

 

 

Use words from the box to complete the following sentences. Each word can be used once, 
more than once or not at all. 

 

 

 

(a) The particles in a ............................................ vibrate about fixed positions.  

(1) 

 

(b) The particles in a .......................................... move at high speed in any direction.  

(1) 

 

(c) The particles in a ............................................ are arranged in a pattern.  

(1) 

(Total 3 marks) 

gas liquid solid 

Section C – Physics     Name:      
  

 



Q2.  The diagrams show what happens to each 100 joules of energy from burning coal on an 
open fire and in a stove. 

 

 
 

 

 

(a) Add the missing figures to the diagrams.  

(3) 

 

(b) Which is more efficient, the open fire or the stove? 
Give a reason for your answer. 

 

.................................................................................................................................... 
 

....................................................................................................................................  

(1) 

(Total 4 marks) 
 



Q3. (a) The diagram shows a ray of light being reflected by a plane mirror. 
 

 

 

Which of the angles, a, b, c or d, is: 

 

 

the angle of incidence; 
 

 

the angle of reflection?  

(2) 

 



(b) The diagram shows a road junction seen from above. 
 

 

 

A mirror placed at the side of the road allows the driver of car X to see car Y. 
 

Using the same mirror symbol given in part (a), draw a plane mirror to show how it should 
be placed so that the driver of car X can see car Y. 

 

 

(2) 

(Total 4 marks) 

Q4. The bar chart shows how the UK’s electricity demands in 2007 were met. 
 

 

 

(a) What proportion of electricity was generated using renewable energy sources? 

Show clearly how you work out your answer. 

..................................................................................................................................... 
 

..................................................................................................................................... 
 

.......................................................................................................................................(2) 
 



(b) By 2020, most of the UK’s nuclear reactors and one-third of coal-fired power stations are 
due to close, yet the demand for electricity is expected to increase. 

 

Four students, A, B, C and D, were asked how a demand of 380 billion kilowatt-hours 
could be met. They made the suggestions given in the table. 

 

 

 

Student 

 
Fossil 
fuels 

 

Nuclear 

 

Renewable 
Bought from 

other 
countries 

A 200 100 40 40 

B 80 240 40 20 

C 160 80 100 40 

D 280 0 100 0 

 

(i) Which student has made the suggestion most likely to result in the lowest carbon 
dioxide emissions? 

 

........................................................................................................................... 
 

Give a reason for your answer. 
 

........................................................................................................................... 
 

...........................................................................................................................  

(2) 

 

(ii) Suggest one realistic way in which a householder could help to reduce the annual 
electricity demand. 

 

........................................................................................................................... 
 

...........................................................................................................................  

(1) 

 



(c) To increase the amount of electricity generated using renewable energy resources would 
probably involve erecting many new wind turbines. 

 

The graph shows the power curve of a wind turbine. 
 

 

(i) Describe, in detail, how the power output of the turbine varies with the wind speed. 
 

........................................................................................................................... 
 

........................................................................................................................... 
 

........................................................................................................................... 
 

........................................................................................................................... 
 

...........................................................................................................................       (3) 
 

 

 

 

(ii) Give one disadvantage of using wind turbines to 
generate a high proportion of the electricity required 
in the UK. 

 

.......................................................................................................................... 
 

............................................................................................................................... 
 

END OF EXAM 
 

 

 

 

 

 

(1) (Total 9 marks)

 



 

 


