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1. Homeostasis and Control FT 

 
Topics covered: Homeostasis, Reflex arc, Human endocrine system, Control of blood glucose, 
Diabetes, Hormones in reproduction, Contraception. 
 

Q1.          The table below shows how the body loses water. 
  

HOW WATER IS LOST % (PERCENTAGE) 

Breathing 10 

Faeces 5 

Sweat 45 

Urine 40 

  
 
 

          Complete the diagram by showing the water loss for breathing, sweat and urine. 

 
(Total 3 marks) 
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Q2.This question is about the nervous system. 

(a)     Describe the function of receptors in the skin. 

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

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

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

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

 
 
 

(b)     A response is caused when information in the nervous system reaches an effector. 

(i)      There are two different types of effector. 

Complete the table to show: 

•        the two different types of effector 

•        the response each type of effector makes. 

 
(4) 

 
 
 

(ii)     Some effectors help to control body temperature. 

Give one reason why it is important to control body temperature. 

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

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

(Total 7 marks) 
 

Q3.          The diagram shows the structures involved in a reflex action. 



 

Page 4 

 

(a)     On the diagram, name the structures labelled W, X and Y. 
(3) 

 
 
 

(b)     The control of blood sugar level is an example of an action controlled by hormones. 

Give two ways in which a reflex action is different from an action controlled by 
hormones. 

1 ..................................................................................................................... 

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

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

2 ..................................................................................................................... 

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

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

(Total 5 marks) 

 Q4.          Our bodies control the concentration of glucose in the blood. 

Draw a ring around the correct answer to complete each sentence. 

(a)     The concentration of glucose in the blood is controlled by a 
  

  carbohydrase. 

hormone called insulin. 

  protease. 

 

(1) 
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    intestine. 

(b) This hormone is produced by the stomach. 

    pancreas. 

 

(1) 
 
 
 

(c)     If the body does not produce enough of this hormone, 
  

  diabetes. 

the person develops cystic fibrosis. 

  Huntington’s disease. 

 

(1) 
(Total 3 marks) 

  

 
 

  
 
 
 

Q5.          It is important that the concentration of glucose (sugar) in the blood is controlled. 

(a)     (i)      Which hormone controls the concentration of glucose in the blood? 

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

 
 
 

(ii)     Which organ produces this hormone? 

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

 
 
 

(b)     The concentration of glucose in the blood of two people, A and B, was measured 
every half an hour. 

One hour after the start, both people drank a solution containing 50 g of glucose. 

The graph shows the result. 



 

Page 6 

 

(i)      By how much did the blood glucose concentration in person B rise after 
drinking the glucose drink? 

                    .................................................. mg per 100 cm3 of blood 
(1) 

 
 
 

(ii)     A doctor suggests that person A has diabetes. 

Give two pieces of evidence from the graph to support this suggestion. 

1 ............................................................................................................ 

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

2 ............................................................................................................ 

............................................................................................................... 
(2) 
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(iii)     Give one reason for the fall in blood glucose concentration in person B, 
shown in the graph. 

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

(Total 6 marks) 

 Q6.The human body produces many hormones. 

(a)     (i)      What is a hormone? 

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

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

 
 
 

(ii)     Name an organ that produces a hormone. 

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

 
 
 

(iii)    How are hormones transported to their target organs? 

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

 
 
 

(b)     Describe how the hormones FSH, oestrogen and LH are involved in the control of 
the menstrual cycle. 

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

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

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

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

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

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

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

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

(Total 6 marks) 
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Q7.          (a)     List A gives the names of three hormones. 

List B gives information about the three hormones. 

Draw a line from each substance in List A to the correct information in List B. 

List A 
Hormone 

  List B 
Information 

    Used in some contraceptive pills 
to stop eggs maturing 

FSH     

    Used as a fertility drug to make 
eggs mature 

LH     

    Causes the lining of the womb 
to break down 

Oestrogen     

    Stimulates the release of eggs 
in IVF 

 

(3) 
 
 
 

(b)     The table gives information about three methods of giving hormones to stop a 
woman becoming pregnant. 

  The ‘pill’ The ‘patch’ The ‘implant’ 

How the 
hormone 
is given 

Swallowed each 
day for 21 days out 
of every 28 days. 

Stuck onto the skin. 
Each patch lasts three 
weeks. 
There is a one week gap 
between each patch. 

Needs an operation to 
put it under the skin. 
Lasts for up to 5 years. 

 

Use the information in the table to answer these questions. 

(i)     Which of the three methods is likely to be the most reliable? 

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

 

(ii)     Explain why you chose this method. 

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

............................................................................................................... 
(1) 
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(iii)     Give one disadvantage of the method you have chosen. 

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

(Total 6 marks) 

  

Q8.Hormones can be used to control human fertility. 

Many women take the oral contraceptive pill so they do not become pregnant. 

  

 
 
 

(a)     Name two hormones used in contraceptive pills. 

1 ...................................................................................................................... 

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

 
 
 

(b)     Explain how these hormones stop a woman from becoming pregnant. 

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

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

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

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

(Total 4 marks) 
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 2. Genetics FT 
 

Topics covered: Sexual and asexual reproduction, Meiosis, DNA and the genome, inheritance, 
Punnet squares and probability, inherited disorders, Sex determination, Variation. 
 

Q1.          The diagram shows a strawberry plant. 

The parent plant grows side shoots. 

New plants grow on the side shoots. 

 

                                                                                                                                                                    © D.G. 
Mackean 

The new plants will all have the same inherited characteristics as the original parent plant. 

Complete the sentences to explain why. 

Use words from the box. 

asexual differentiation embryos fertilisation 

gametes genes mitosis sexual 

 

(a)     The new plant is produced by ..................................................................... 
reproduction. 

(1) 
 
 
 

(b)     In this type of reproduction, body cells divide by 
............................................................. 

(1) 
 
 
 

(c)     The new plant has the same ............................................................. as the parent 
plant. 

(1) 
(Total 3 marks) 
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Q2.          The bean aphid is a type of black-fly which lives on broad bean plants in summer. 
In the autumn, males and females mate and produce eggs. 

 

 
 
 

(a)     Name the type of reproduction which produces the eggs.  

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

 
 
 

(b)     In spring these eggs hatch. The young aphids are all female. 
Explain why they are all similar but not identical to each other. 

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

 
 
 

(c)     These females are then able to produce offspring without needing any males. 

(i)      Name the type of reproduction where females do not need males to produce 
offspring. 

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

 
 
 

(ii)     How will the offspring from one of these females:  

A  compare with each other 

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

B  compare with the offspring from other females? 

........................................................................................................................... 
(2) 
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(d)     Some scientists investigated mutations in these aphids. They exposed the 
aphids to X-rays. 
They plotted their results. 

 

 
 
 

(i)      What was the connection between the dose of X-rays and the percentage of 
mutations? 

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

(ii)     Name one other possible cause of mutations. 

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

(Total 7 marks) 
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Q3.          The diagram shows three types of cells in a life history of a simple animal. 

 

 
 
 

(a)     How do the chromosomes of the body cells compare with the chromosomes in 
the fertilised egg from which they came? 

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

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

 
 
 

(b)     Describe what happens to chromosomes in the nucleus of a body cell when it forms 
reproductive cells. 

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

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

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

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

.................................................................................................................................... 
(4) 

(Total 5 marks) 
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          These are all dogs. They are in the same species. 

 

(a)     What does it mean to be in the same species? 

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

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

 
 

(b)     Complete the following sentences. 

•        When dogs reproduce the .................................................. produces sperm in 
the 

         ..................................... and the female produces eggs in the 
.................................... 

•        Sperm and eggs are also called .................................... 

•        During mating, the sperm and eggs fuse together. This is known as 

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

•        Once this has happened the .................................... starts to develop in the 
uterus of the mother. 

(6) 
 
 
 

(c)     Explain why puppies have some of the characteristics of both parents. 

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

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

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

(Total 10 marks) 
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Q5.DNA is the genetic material of human cells. 

Figure 1 shows the structure of part of a DNA molecule. 

 

(a)     (i)      Describe where DNA is found in a human cell. 

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

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

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

(ii)     When a cell divides by mitosis the new cells are genetically identical. 

What causes the cells to be genetically identical? 

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

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

 
 
 

(b)     Many genes have different forms called alleles. 

(i)      A person has polydactyly (extra fingers or toes). Polydactyly is caused by a 
dominant allele. 
What is the smallest number of copies of the dominant allele for polydactyly 
that could be found in a body cell of this person? 

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

(ii)     Another person has cystic fibrosis. Cystic fibrosis (CF) is caused by a 
recessive allele. 
How many copies of the recessive CF allele are there in a body cell of this 
person? 

............................ 
(1) 
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(c)     A burglar broke into a house. The burglar cut his hand on some broken glass. 
Scientists extracted DNA from the blood on the broken glass. 

The scientists analysed the DNA from the glass and DNA from three suspects, A, B 
and C. The scientists used a method called DNA fingerprinting. 

Figure 2 shows the scientists’ results. 

 

Which suspect, A, B or C, is most likely to have been the burglar? 

Tick ( ) one box. 
  

  A 

 

  B 

 

  C 

 

 

(1) 
(Total 6 marks) 

 
 



 

Page 17 

Q6.         People have different shaped ear lobes, either ‘hanging’ or ‘attached’. 

The diagrams show the two shapes of ear lobe. 

 

A gene controls the shape of a person’s ear lobes. 

The diagram shows a family tree. 

Parents A and B both have hanging ear lobes. 

 

(a)     The key does not show the symbol for a female with attached ear lobes. 

Draw the symbol for the key to show a female with attached ear lobes. 

Use information in the family tree and the key. 

Symbol = ............................................................ 
(1) 

 
 
 

(b)     Look at the family tree. 

What does the information in the family tree tell you about the allele for hanging ear 
lobes? 

Draw a ring around the correct word to complete the sentence. 
  

  dominant. 

The allele for hanging ear lobes is weak. 

  recessive. 

 

(1) 
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(c)     (i)     Parents A and B have three children, C, D and E. 
All three children are boys. 

What are the chances that the next child of parents A and B will be a girl? 

Draw a ring around one answer. 
  

no chance (0 %) a half (50 %) certain (100 %) 

 

(1) 
 
 
 

(ii)     Which statement explains your answer to part (c)(i)? 

Tick ( ) one box. 
  

Some of B’s sperm cells have an X chromosome. 
 

Some of A’s egg cells have a Y chromosome. 
 

All of B’s sperm cells have an X chromosome. 
 

 

(1) 
(Total 4 marks) 
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Q7.Genetic disorder E is a condition caused by a change in the chromosomes. 

(a)     Figure 1 shows the chromosomes from one cell of a person with genetic disorder E. 

 

(i)      How do you know this person is female? 

Use information from Figure 1. 

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

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

(ii)     Describe how the chromosomes shown in Figure 1 are different from the 
chromosomes from a person who does not have genetic disorder E. 

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

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

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

............................................................................................................... 
(2) 
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(b)     As a woman gets older, the chance of her having a baby with genetic disorder E 
increases. 

Figure 2 shows this. 

 

(i)      The chance of a 35-year-old woman having a baby with genetic disorder E is 2 
per 1000 births. 

What is the chance of a 40-year-old woman having a baby with genetic 
disorder E? 

.......................... per 1000 births 
(1) 

(ii)     A 40-year-old woman is more likely than a 35-year-old woman to have a baby 
with genetic disorder E. 

How many times more likely? 

.......................................... times 
(1) 
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(c)     A 41-year-old woman wants to have a baby. A 41-year-old woman has an increased 
chance of having a baby with genetic disorder E. 

Doctors can screen embryos for genetic disorder E. 

The table gives some information about two methods of embryo screening. 
  

  Method 1 Method 2 

  

1. The woman is given hormones to 
    cause the release of a few eggs. 
    The eggs are taken from her body in 
    a minor operation. 
    The eggs are fertilised in a glass 
    dish. 

1. The woman gets pregnant in the 
    normal way. 

  
2. One cell is taken from each embryo 
    when the embryo is 3 days old. 

2. Cells are taken when the embryo is 
    10 weeks old. 

  
3. Cells are screened for genetic 
    disorder E. 

3. Cells are screened for genetic 
    disorder E. 

  

4. An unaffected embryo is placed in 
    the woman’s uterus. 
    Embryos that are not used are 
    destroyed or used in medical 
    research. 

4. An unaffected fetus is allowed to 
    develop. 
    If the fetus has genetic disorder 
    E, the woman can choose to have 
    an abortion. 

  5. This method costs about £6000. 5. This method costs about £600. 

  
 
 

Use information from the table to give two advantages and one disadvantage of 
Method 1 compared with Method 2 for detecting genetic disorder E. 

Advantages of Method 1: 

1...................................................................................................................... 

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

2...................................................................................................................... 

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

Disadvantage of Method 1: 

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

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

(Total 8 marks) 
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Q8.          Complete each sentence by choosing the correct terms from the box. 
  

   23          46       ADH           DNA       XX    XY     YY 

dominant     female     male     recessive     strong     weak 

  
 
 

          A gene is made up of a substance called ............................. . Genes are found on 
chromosomes 

and most human cells contain ................................. pairs of chromosomes. In females the 
two 

sex chromosomes are ........................, but in males the two sex chromosomes are 
.................. . 

Alleles are alternative forms of a gene. Two healthy parents can sometimes have a child 
with a 

genetic disorder such as cystic fibrosis. This is because cystic fibrosis is caused by a 

..................................... allele. The two parents are healthy because they also have the 

..................................... allele. 
(Total 6 marks) 
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3. Evolution and Extinction FT 
 

Topics covered: Evolution, Fossils, Extinction, Resistant bacteria. 
 

Q1.          Soay sheep live wild on an island off the north coast of Scotland. No people live on 
the island. 

 

       By Owen Jones = Jonesor [CC-BY-SA-2.5], via Wikimedia Commons 

Over the last 25 years, the average height and mass of the wild Soay sheep have 
decreased. 

The scientists think that climate change might have affected the size of the sheep. 

(a)     More Soay sheep are now able to survive winter than 25 years ago. 

What change in the climate may have helped more Soay sheep to survive winters? 

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

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

 
 
 

(b)     Complete the sentences. 

(i)      Soay sheep show variation in size because of differences in their 

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

 
 
 

(ii)     The change in the size of the Soay sheep over 25 years can be explained by 
Darwin’s 

theory of ............................................................ 
(1) 

(Total 3 marks) 
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Q2.          The photographs show two varieties of moths, Xand Y. The moths belong to the same 
species. 
The moths are resting on a tree trunk in open countryside. 

 
Moth X                                                            Moth Y 

 

(a)     Which variety of moth, X or Y, is more likely to be killed by insect-eating birds? Give 
a reason for your answer. 

Variety of moth: ......................................................................................................... 

Reason ........................................................................................................................ 

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

 

(b)     In an experiment, large numbers of each variety of moth were caught in a trap. 

•        They were marked with a spot of paint on the underside of one wing and then 
released. 

•        A few days later, moths were again trapped and the number of marked moths 
was counted. 

•        The experiment was carried out in a woodland polluted by smoke and soot, 
and also in an unpolluted woodland. 

          The results are shown in the bar graph. 
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(i)      When the moths were being marked, suggest why the paint was put on the 
underside of the wing and not on the top. 

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

 
 
 

(ii)     What percentage of moths of type X was recaptured in: 

the polluted woodland; ..................................................................................... 

the unpolluted woodland? ................................................................................ 
(2) 

 
 
 

(iii)     In each woodland, only a small number of marked moths of both varieties 
were recaptured. Suggest one reason for this. 

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

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

 
 
 

(c)     (i)      The colour of the moths is controlled by a gene. The dark form was first 
produced by a mutation in the gene. 

         What chemical, found in a gene, is changed by a mutation? Draw a ring 
around your answer. 

carbohydrate         DNA           fat             protein 
(1) 

 
 
 

(ii)     Some of the offspring from the original dark moth were also dark. What caused 
this? 

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

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

(Total 7 marks) 
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Q3.Fossils give us information about organisms from a long time ago. 

(a)     Amber is a solid, glass-like material. Amber is formed from a thick, sticky liquid 
which oozes out of pine trees. 

The image shows two fossil insects in amber. 

 
© fkienas/iStock/Thinkstock 

(i)      Suggest how the insects came to be preserved in the amber. 

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

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

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

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

(ii)     Give two other ways fossils are formed. 

1............................................................................................................. 

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

2............................................................................................................. 

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

 
 
 

(b)     The fossil record shows that many organisms, including the dinosaurs, became 
extinct 65 million years ago. 

One theory was that volcanic activity might have caused this mass extinction. Many 
scientists believe that this extinction was caused when an asteroid collided with the 
Earth. 



 

Page 27 

(i)      A new scientific theory may replace an old theory. 

Why might this happen? 

Tick ( ) one box. 
  

  Evidence from amber is unreliable. 

 

  
Internet evidence is more reliable than fossil 
evidence. 

 

  New technology provides more valid evidence. 

 

 

(1) 
 
 
 

(ii)     Give three reasons, other than volcanic activity and collision with an asteroid, 
why a species may become extinct. 

1............................................................................................................. 

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

2............................................................................................................. 

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

3............................................................................................................. 

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

(Total 8 marks) 
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Q4. Figure 1 shows a fossil of a sea animal called a Plesiosaur.  
The Plesiosaur was alive about 135 million years ago. 

Figure 1 

 

By Andy Dingley (Own work) [CC-BY-SA-3.0 (http://creativecommons.org/licenses/by-sa/3.0)], 
via Wikimedia Commons 

 
 
 

(a)     How can fossils give evidence for evolution? 

Tick ( ) one box. 

  Newer fossils are simpler than older fossils. 
  

  Fossils show change over time. 
  

  All fossils show the bones of animals. 
  

 

(1) 
 
 

(b)     Plesiosaurs lived in the sea. There was mud at the bottom of the sea. 

Suggest how the fossil shown in Figure 1 may have been formed after the animal 
died. 

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

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

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

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

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

........................................................................................................................ 
(3) 
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(c)     Figure 2 shows what scientists think a living Plesiosaur may have looked like. 

Figure 2 

 

© Andreas Meyer/Hemera/Thinkstock 

 
 
 

Scientists think that the Plesiosaur had smooth skin, with no scales. 

The scientists cannot be certain what the skin of a Plesiosaur was like.  
Suggest why. 

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

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

 
 
 

(d)     Plesiosaurs are now extinct. 

Give two possible reasons why. 

1 ..................................................................................................................... 

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

2 ..................................................................................................................... 

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

(Total 7 marks) 
 
 

 

Q5.(a)     Complete the sentences about evolution. 

Draw a ring around the correct answer to complete each sentence. 
  

      artificial   

  (i) Darwin suggested the theory of evolution by natural selection. 

      asexual   

  

(1) 



 

Page 30 

(ii)     Darwin’s theory of evolution says that all species of living things have 
  

    artificial   

  evolved from complex life forms. 

    simple   

 

(1) 
 
 
 

      three billion   

  (iii) 
Most scientists believe that life first developed 
about 

three million years ago. 

      three thousand   

 

(1) 
 
 
 

(b)     Darwin’s theory of evolution was only slowly accepted by other people. 

Give two reasons why. 

1...................................................................................................................... 

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

2...................................................................................................................... 

........................................................................................................................ 
(2) 
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(c)     Diagram 1 shows one model of the relationship between some animals. 

Diagram 1 

  

(i)       Complete the sentence. 

The model shown in Diagram 1 is an evolutionary .......................................... . 
(1) 

 

(ii)     Which two of the animals in Diagram 1 are most closely related? 

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

 
 

(iii)    Diagram 2 shows a more recent model of the relationship between the 
animals. 

Diagram 2 

 

 

Suggest one reason why scientists have changed the model of the 
relationships between the animals shown in the diagram. 

Draw a ring around the correct answer. 
  

  
more powerful 

computers 
new evidence 
from fossils 

new species 
discovered 

 

(1) 
(Total 8 marks) 



 

Page 32 

Q6.Evolution is the development of new species over time. 
Evidence for evolution comes from fossils. 

(a)     (i)      What is a fossil? 

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

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

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

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

 

(ii)     How can fossils give evidence for evolution? 

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

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

 

(b)     A species of snail lived 400 million years ago. 
Scientists measured the width of 49 fossil shells of this snail. 

The bar chart shows the scientists’ results. 

  

Width of fossil shell in mm 

(i)      What is the range of the values for the width of the fossil shells for this 
species? 

From ................................... to ................................... 

 
 
 

(1) 
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(ii)     The scientists cannot be sure that this is the full range of fossil shell widths for this species. 

Why? 

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

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

 
 
 

(c)     This species of snail became extinct 380 million years ago. 

Give one possible reason why species become extinct. 

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

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

(Total 6 marks) 
 
 
 
 
 

Q7.          Flightless birds called Rails once inhabited 20 islands in the Pacific Ocean. During the 
last two centuries they have disappeared from 15 of these islands.  The Aldabra Rail, 
shown below, is one of the few survivors. The island which it lives on is very remote. 

 
 
 

Suggest three reasons why Rails have disappeared from 15 of the 20 islands they 
once inhabited. 

1.  .......................................................................................................................................... 

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

2.  .......................................................................................................................................... 

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

3.  .......................................................................................................................................... 

............................................................................................................................................... 
(Total 3 marks) 
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Q8.          Doctors give antibiotics to patients to kill bacteria in their bodies. 

          Explain how the overuse of antibiotics has led to the evolution of antibiotic-resistant 
bacteria. 

          To gain full marks in this question you should write your ideas in good English.  
Put them into a sensible order and use the correct scientific words. 

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

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

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

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

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

............................................................................................................................................... 
(Total 3 marks) 

Q9.          Read the passage about antibiotics. 
  

People do not always agree about the use of antibiotics in food production. 

If we put low doses of antibiotics in feed for animals such as cattle and sheep, 
it helps to produce high-quality, low-cost food. Antibiotics help to keep animals 
disease-free. They also help animals to grow. Animals get fatter quicker 
because they do not waste energy trying to overcome illness. 

The use of antibiotics in livestock feed means that there is a higher risk of 
antibiotic-resistant bacteria developing. The rapid reproduction of bacteria 
means there is always a chance that a population of bacteria will develop 
which is antibiotic-resistant. These could be dangerous to human health. 

 

(a)     To gain full marks for this question you should write your ideas in good English. Put 
them into a sensible order and use the correct scientific words. 

          Explain how a population of antibiotic-resistant bacteria might develop from non-
resistant bacteria. 

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

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

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

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

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

.................................................................................................................................... 
(3) 
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(b)     Do you think that farmers should be allowed to put low doses of antibiotics in animal feed? 
Explain the reasons for your answer. 

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

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

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

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

(Total 5 marks) 
 
 
 
 

Q10.          A particular species of snail has a shell which may be pink, yellow or brown. It may 
also be plain or have bands running round it. 

The snails are eaten by song thrushes. 

Explain why snails with plain brown shells are the most common in hedgerows. 

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 
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5. Ecology FT 
 

Topics covered: Classification, Biotic and abiotic factors, Adaptations, Competition, Feeding 
relationships. 
 

Q1.Living things can be classified into groups. 

(a)     Scientists look at structures inside cells to classify living things. 

Suggest one structure found in cells that can be used to classify living things. 

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

 
 
 

(b)     The table below shows one system for classifying humans. 
  

  X Animalia 

  Phylum Chordata 

  Class Mammalia 

  Order Primates 

  Family Hominidae 

  Genus Homo 

  Species Sapiens 

 

Who devised this system of classification? 

Tick one box. 
  

  Darwin 
  

  Linnaeus 
  

  Wallace 
  

  Woese 
  

 

(1) 
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(c)     Look at the table above. 

X is the largest category in this classification. 

Name category X. 

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

 
 
 

(d)     Give the binomial name of humans. 

Use information in the table above. 

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

 
 
 

(e)     Suggest one way that classification systems are useful to scientists. 

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

(Total 5 marks) 
 

Q2.Feeding relationships can be shown using food chains. 

The figure below shows a food chain for organisms in a habitat. 

  

(a)     What is the producer in the food chain? 

Tick one box. 
  

  Beetle 
  

  Leaf 
  

  Mouse 
  

  Owl 
  

(1) 
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(b)     Name the primary consumer in the food chain. 

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

 

(c)     What is the group of leaves, beetles, mice and owls in a habitat called? 

Tick one box. 
  

  Community 
  

  Ecosystem 
  

  Population 
  

  Species 
  

 

(1) 
 

(d)     What are two abiotic factors that can affect the food chain? 

Tick two boxes. 
  

  Availability of food 
  

  Light intensity 
  

  New diseases 
  

  New predators 
  

  Wind direction 
  

 

(2) 
(Total 5 marks) 
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Q3.Moose are animals that eat grass. 

Figure 1 shows a moose. 

Figure 1 

  
© Wildnerdpix/iStock/Thinkstock 

Figure 2 shows a food chain. 

Figure 2 

Grass    Moose    Wolves 

(a)     What word describes the grass in Figure 2? 

Tick one box. 
  

  Consumer 
  

  Predator 
  

  Prey 
  

  Producer 
  

 

(1) 
 
 
 

(b)     What word describes the wolves in Figure 2? 

Tick one box. 
  

  Communities 
  

  Predators 
  

  Prey 
  

  Producers 
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(1) 

(c)     Figure 3 and Figure 4 show how the moose population and the wolf population 
changed in one area. 

Figure 3 

  

Figure 4 

  

Look at Figure 3. 

In this area the moose population reached its peak in 2002. 

What was the size of the moose population in 2002? 

........................................................................................................................ 
(1) 
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(d)     Look at Figure 4. 

How long after the moose population peak did the wolf population peak occur? 

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

 
 

(e)     When the moose population increases, the wolf population increases soon after. 

Why does the wolf population increase? 

Tick one box. 
  

  
There is more competition for 
moose   

  There is more food for wolves 
  

  Other animals prey on moose 
  

  
There are more predators of 
wolves   

 

(1) 
 

(f)     Abiotic factors and biotic factors can affect the size of the wolf population. 

Which of these are biotic factors? 

Tick two boxes. 
  

  Carbon dioxide levels 
  

  Humans hunting 
  

  Light intensity 
  

  Soil type 
  

  Viruses 
  

 

(2) 
(Total 7 marks) 

 

Q4.In this question you will be assessed on using good English, organising information clearly and 
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using specialist terms where appropriate. 

Plants and animals have become adapted in many different ways to reduce the risk of 
being eaten by predators. 

Describe these adaptations. 

 
 
 

Give examples of animals and plants adapted in the ways you describe. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

........................................................................................................................ 
(Total 6 marks) 
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Q5.          Coconut palms grow just above the tide line on beaches of tropical islands. 

 

 

Section through a coconut fruit 

 
 
 

          The sea carries the fruit to new parts of the beach. 
The embryo then puts out its first root. 
Fresh water and nutrients are very deep down under the sandy beach. 

          Explain three ways in which the coconut palm is adapted so that its embryo plants can 
spread and survive. 

1 ............................................................................................................................................ 

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

2 ............................................................................................................................................ 

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

3 ............................................................................................................................................ 

............................................................................................................................................... 
(Total 3 marks) 
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Q6.The table gives some information about the African elephant and the woolly mammoth. 
  

  African elephant Woolly mammoth 

  

 

 

 

 

  Mass of male: 6000 kg Mass of male: 8000 kg 

  Habitat: near the equator Habitat: northern Europe 

  An endangered species Extinct 

  
 
 

(a)     Use information from the table to help you to answer the following questions. 

(i)      The diagrams show that both animals have tusks. Tusks help animals to 
compete. 

Suggest two things animals may compete for. 

1 ............................................................................................................... 

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

 
 

(ii)     The woolly mammoth was adapted to survive during the ice age. 

Use information from the table to suggest two ways the woolly mammoth was 
adapted to survive in the cold. 

Adaptation 1: ......................................................................................... 

How this helped the woolly mammoth survive: ................................... 

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

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

Adaptation 2: ........................................................................................ 

How this helped the woolly mammoth survive: .................................... 

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

............................................................................................................... 
(4) 
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(b)     Darwin’s theory of evolution says that elephants developed a trunk because animals 
with a longer nose had an advantage over animals with a shorter nose. 

The elephants with a longer nose survived to breed and pass on the gene for a 
longer nose to their offspring. 

(i)      Name the process by which evolution happens. 

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

 
 
 

(ii)     Describe how Lamarck’s theory would explain how elephants developed a 
trunk. 

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

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

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

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

(Total 9 marks) 
 

Q7.There are areas in deep seas where there are hot water springs called hydrothermal vents. 

 
                                                                     Not to scale 

Volcanic activity creates an environment of very hot, acidic water. 

No light reaches the deep seabed. 

The environment is very extreme but many different organisms can live there. 

(a)     Complete the following sentence. 

Organisms that can survive in extreme conditions are called 

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

 



 

Page 46 

(b)     In the hydrothermal vents bacteria absorb toxic chemicals from the hot water. The bacteria use 
the chemicals to produce carbohydrates for the rest of the food chain. 

The bacteria are eaten by limpets, which are eaten by crabs. 

In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

The food chains show some organisms that live near a hydrothermal vent and some 
organisms that live near the surface of the sea. 

A food chain found near a hydrothermal vent: 

                                        bacteria    →    limpet    →    crab 

A food chain found near the surface of the sea: 

                              green seaweed    →    limpet    →    crab 

•        Give a difference between the food chain found near a hydrothermal vent and 
the food chain found near the surface of the sea. 

•        Use information given in this question and your own knowledge to suggest 
reasons for the difference. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................. 
(6) 

(Total 7 marks) 
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Q8.Squirrels live mainly in woodland. There are two types of woodland in Great Britain: 
coniferous woodland containing trees such as Scots pine and Norway spruce, and broad-
leaved woodland containing trees such as Hazel, Beech, Oak, Sycamore and Sweet 
chestnut. 

The red squirrel is a native species, the grey squirrel was introduced at the beginning of 
this century. Since the introduction of the grey squirrel, the red squirrel has largely 
disappeared from broad-leaved forests in England. 

 
 
 

(a)     Suggest two factors which might have caused the fall in the population of red 
squirrels. 

1 ................................................................................................................................. 

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

 
 
 

(b)     The drawing gives information about the two types of squirrel. 
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Using only information given above, suggest two reasons why the population of 
grey squirrels has risen whereas the population of red squirrels has fallen. 

1 ................................................................................................................................. 

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

2 ................................................................................................................................. 

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

(Total 4 marks) 

  

 
 
 
 

Q9.           In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

The drawing shows the shapes of trees growing on their own and inside a forest. 
The trees are of the same species. 

 

Describe the differences between the tree growing on its own and the trees inside the 
forest. 

Suggest reasons for the differences you have described. 

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

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

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

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

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

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

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

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

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

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

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

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

  
  
 
 
 

Q10.          Copepods are tiny animals which live in the sea. 

 

 
 
 

          During the day they live deep down near the sea bed. 
At night they move up to the surface where they feed on tiny plants. 
When the sun rises they move down to the bottom again. 

 
 

(a)     Suggest why the tiny plants live near the surface of the sea. 

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

..................................................................................................................................... 
(2) 
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(b)     Herring feed on copepods. 

          Where will herring be found during the day? Give a reason for your answer.  

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

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

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

(Total 4 marks) 

 Q11.          The table shows the results of a ten-year study of the owls and voles in a forest. 

 

          The data for years 1 - 7 have been plotted on the grid below. 

 
 

(a)     Complete the graph by plotting the data for years 8 - 10. 

 
(2) 
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(b)     (i)      What is the main factor which limits the size of the owl population? 

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

 
 
 

(ii)     Suggest two reasons other than owl predation, for the large fall in the numbers 
of voles between years 5 and 6. 

1 ........................................................................................................................ 

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

2 ........................................................................................................................ 

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

(Total 5 marks) 

6. Human Impact FT 
 

Topics included: The carbon cycle, Biodiversity, Waste management, Land use and deforestation, 
Global warming. 
 

Q1.           The diagram shows the mass of carbon dioxide released into and removed from the 
air each year in billions of tonnes. 

 

(a)     Complete the following sentences. 

(i)      Plants remove carbon dioxide from the air by a process 

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

 
 
 

(ii)     All organisms produce carbon dioxide during a process 

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

(b)     Too much carbon dioxide in the atmosphere can harm the environment. 

Suggest two different ways of reducing the amount of carbon dioxide in the 
atmosphere. 

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

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

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

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

(Total 4 marks) 

  

Q2.In this question you will be assessed on using good English, organising information clearly 
and using specialist terms where appropriate. 

The diagram shows part of the carbon cycle. 

  

 
 
 

Describe how living things are involved in the constant cycling of carbon. 

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

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

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

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

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

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

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

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

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

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

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

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

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

Q3.Global warming may reduce biodiversity in some areas. 

(a)     What is biodiversity? 

Tick one box. 
  

  The different habitats in an ecosystem 
  

  The interaction of living and non-living factors in a habitat 
  

  The interdependence of organisms on Earth 
  

  The total number of organisms in an ecosystem 
  

  The variety of different species on Earth 
  

 

(1) 
 
 
 

(b)     What gases cause global warming? 

Tick two boxes. 
  

  Carbon dioxide 
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  Methane 
  

  Nitrogen 
  

  Oxygen 
  

  Water vapour 
  

 

(2) 
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(c)     Give two effects of global warming that could reduce biodiversity in an area. 

1 ..................................................................................................................... 

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

2 ..................................................................................................................... 

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

(Total 5 marks) 
 
 
 
 
 

Q4.Deforestation affects the environment in many ways. 

(a)     Deforestation increases the amount of carbon dioxide in the atmosphere. 

Give two reasons why. 

1 ..................................................................................................................... 

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

2 ..................................................................................................................... 

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

 
 
 

(b)     Deforestation also results in a loss of biodiversity. 

(i)      What is meant by biodiversity? 

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

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

 
 
 

(ii)     Give two reasons why it is important to prevent organisms becoming extinct. 

1 ............................................................................................................ 

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

2 ............................................................................................................ 

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

(Total 5 marks) 
 

Q5.In this question you will be assessed on using good English, organising information 



 

Page 56 

clearly and using specialist terms where appropriate. 

Deforestation affects the environment. 

Deforestation is causing a change in the amounts of different gases in the atmosphere. 
This change causes global warming and climate change. 

 
 
 

The image below shows an area of deforestation. 

 

                             © Nivellen77/iStock/Thinkstock 

 
 
 

Give the reasons why deforestation is taking place. 

Describe how deforestation is causing the change in the amounts of different gases in the 
atmosphere. 

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

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

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

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

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

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

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

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

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

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

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

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

Extra space ............................................................................................................. 
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................................................................................................................................. 

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

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

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

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

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

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

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

 
 

Q6.Human activities have many effects on our ecosystem. 

The graph shows the volume of peat compost and peat-free compost used in gardening 
from 1999 to 2009. 

 

(a)     Describe the trends shown in the graph. 

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

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

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

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

 

(b)     What effect does the destruction of peat bogs have on the gases in the atmosphere? 
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........................................................................................................................ 

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

 
 
 

(c)     Deforestation is also damaging ecosystems. 

Describe one effect of deforestation on ecosystems. 
(1) 

(Total 4 marks) 
 
 
 
 
 

Q7.          The photographs show some ways in which humans affect the environment. 

(a)     Coal-burning power stations give off smoke. The smoke contains many different 
gases. 

 

    By Norbert Kaiser (English: own work.) [CC-BY-SA-3.0], via Wikimedia Commons 

Draw a ring around the correct answer to complete each sentence. 
  

    carbon dioxide. 

(i) The gas which causes global warming is oxygen. 
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    sulfur dioxide. 

 

(1) 
 
 
 

  

    methane. 

(ii) The gas which causes acid rain is oxygen. 

    sulfur dioxide. 

 

(1) 
 
 
 

(b)     The photograph shows a quarry. 

 

            By Thomas Bjørkan (Own work) [CC-BY-SA-3.0], via Wikimedia Commons   

Draw a ring around the correct answer to complete each sentence. 
  

    releases methane into the atmosphere. 

(i) Quarrying increases biodiversity. 

    reduces land available for animals and plants. 

 

(1) 
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    metals. 

(ii) Quarrying can be reduced by recycling paper. 

    plastic 

 

(1) 
 
 
 

(c)     The photograph shows a farmer spraying fruit trees. 

 

                                                               Photograph supplied by Hemera/Thinkstock 

Chemicals in the spray kill insects on the trees. 

Draw a ring around the correct answer to complete each sentence. 
  

    fertiliser. 

(i) The spray contains herbicide. 

    pesticide. 

 

(1) 
 
 
 

  

    kill other animals. 

(ii) The chemical in the spray might also kill plants. 

    increase biodiversity. 

 

(1) 
(Total 6 marks) 
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Q8.Coastal grazing marshes provide grazing for cattle and sheep.  They also support huge 
numbers of birds and a wide range of water plant and animal communities.  Some of 
these communities include nationally rare species. 

There has been a dramatic reduction in the extent of the grazing marshes in the estuary of 
the river Thames in recent years.  These grazing marshes are downstream from the 
capital city, London. 

The table below shows what some of the grazing marshes have been converted into. 
  

CONVERTED TO 

MEAN ANNUAL RATE OF CONVERTION TO OTHER 
LAND-USED (Hectares/Year) 

1935-68 1968-72 1972-81 1981-89 

Roads and buildings 83 186 142 45 

Formal open spaces (parks) 11 30 12 27 

Arable (crop-growing) 49 188 90 102 

Open water 9 9 7 4 

Woodland 3 1 3 2 

  
 
 

(a)     Explain, as fully as you can,  why you think it has been necessary to convert these 
marshes to other uses. 

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

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

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

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

 

(b)     Explain, as fully as you can, the possible further effects that these changes in land-
use might have on the environment and on the organisms which live in the 
environment. 

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

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

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

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

..................................................................................................................................... 
(4) 

(Total 7 marks) 

 Q9.          The population of humans is rising. The diagram shows ways in which this affects the 
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environment. 

 

 
 
 

          Humans reduce the amount of land available for other animals and plants. Use 
information from the diagram to state three ways in which this happens. 

1 ............................................................................................................................................ 

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

2 ............................................................................................................................................ 

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

3 ............................................................................................................................................ 

............................................................................................................................................... 
(Total 3 marks) 
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Q10.          Coal is used in many power stations. 

 

          To gain full marks in this question you should write your ideas in good English. Put them 
into a sensible order and use the correct scientific words. 

          Use information from the diagram to describe, in as much detail as you can, how using 
coal in power stations can damage the environment. 

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 
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Q11.          The following statement appeared in a popular journal. “Removal of tropical rainforests, 
more rice fields and greater industrialisation may be causing an increase in the ‘greenhouse effect’.” 

          Explain this statement as fully as you can. 

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

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

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

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

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

............................................................................................................................................... 
(Total 5 marks) 
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1. Rates of Reaction FT 
 

Topics covered: Factors affecting rates, Collision theory and activation energy, Catalysts, 
Reversible reactions. 
 

Q1.          Hydrogen peroxide (H2O2) contains the same elements as water (H2O). 

(a)           Name the hazard symbol shown by using the correct word from the box. 

  

corrosive         flammable       oxidising       toxic 

 

 
(1) 

 
 
 

(b)     Hydrogen peroxide decomposes in the presence of a catalyst. 

2H2O2(aq)  →  2H2O(l)  +  O2(g) 

(i)      Complete the word equation for this chemical reaction. 

hydrogen peroxide  →  water  +  ................................ 
(1) 

 
 
 

(ii)     What does a catalyst do to a chemical reaction? 

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

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

(Total 3 marks) 
 
 
 

Q2.A student investigated the rate of reaction between calcium carbonate (marble chips) and 
hydrochloric acid. 

The student used the apparatus shown in Figure 1. 
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The student: 
•        recorded the volume of gas collected every 5 seconds 
•        repeated the experiment using hydrochloric acid at different temperatures. 

The equation for the reaction is: 

CaCO3(s)   +   2 HCl(aq)      CaCl2(aq)   +   H2O(l)   +   CO2(g) 

 
 
 

(a)     The student plotted results for the hydrochloric acid at 20 °C and 40 °C on a graph. 

Figure 2 shows the student’s graph. 

 

Use information from Figure 2 to answer these questions. 

(i)      State one conclusion the student could make about the effect of temperature 
on the rate of the reaction. 

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

............................................................................................................... 
(1) 
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(ii)     Give one reason why the student could make this conclusion. 

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

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

(iii)    For the hydrochloric acid at 60 °C the student had collected 30 cm3 after 15 
seconds. 

Calculate the average rate of reaction from 0 to 15 seconds. 

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

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

Rate of reaction = ........................................ cm3 per second 
(1) 

 
 
 

(b)     The student then investigated how the surface area of marble chips affected the rate 
of reaction. 

(i)      Which two variables should the student keep constant? 
  

  Tick ( ) two boxes. 

  Amount of water in the trough 

 

  Concentration of acid 

 

  Mass of marble chips 

 

  Size of marble chips 

 

  Volume of measuring cylinder 

 

 

(2) 
 
 
 

(ii)     Explain, in terms of particles and collisions, the effect that increasing the 
surface area of the marble chips has on the rate of reaction. 

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

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

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

 
 
 

(c)     Calcium carbonate is a catalyst for the industrial production of biodiesel. 

Give one reason why using a catalyst reduces costs. 

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

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

(Total 8 marks) 
 
 
 
 
 

Q3.A student investigated the rate of reaction between sodium thiosulfate solution and dilute 
hydrochloric acid, as shown in Figure 1. 

 

The reaction produced a precipitate, which made the mixture turn cloudy. 

The student timed how long it took until she could no longer see the cross. 

She calculated the rate of the reaction. 
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(a)     The equation for the reaction is: 

    Na2S2O3(aq) + 2 HCl(aq)    2 NaCl(aq) + S(s) + SO2(g) + H2O(l) 

Name the product that made the mixture go cloudy. 

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

 
 
 

(b)     The student investigated the effect of changing the temperature of the sodium 
thiosulfate solution on the rate of reaction. 

She plotted her results on a graph, as shown in Figure 2. 

 

Describe the trends shown in the student’s results. 

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

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

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

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

........................................................................................................................ 
(2) 
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(c)     The student then investigated the effect of changing the concentration of sodium 
thiosulfate solution on the rate of the reaction. 

(i)      Suggest two variables the student would need to control to make sure that her 
results were valid. 

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

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

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

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

 
 
 

(ii)     From this investigation the student correctly concluded: 

‘As the concentration of sodium thiosulfate solution doubles, the rate of 
reaction doubles.’ 

Explain the student’s conclusion in terms of particles. 

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

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

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

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

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

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

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

(Total 8 marks) 
 
 
 
 
 

Q4.A student investigates how the concentration of an acid affects the rate of a reaction. 

This is the method used. 

1.       Put a 3 cm piece of magnesium ribbon into a conical flask. 

2.       Add 50 cm3 of 0.5 mol / dm3 hydrochloric acid to the flask. 

3.       Collect and measure the volume of gas produced at 10 second intervals. 
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4.       Repeat with different concentrations of hydrochloric acid using the same length of 
magnesium ribbon and volume of acid. 

The student’s results are shown in the figure below. 

  

(a)     How do the results show that increasing the concentration of acid increases the rate 
of reaction? 

You must use data from the graph in your answer. 

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

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

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

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

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

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

 
 
 

(b)     Explain why the rate of reaction changes as the concentration of the acid increases. 

You should answer in terms of particles. 
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........................................................................................................................ 

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

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

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

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

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

 
 
 

(c)     Student A said that the final volume of gas collected was lower for a concentration 
of 0.5 mol dm3 because the reaction had not finished. 

Student B said it was because all the acid had reacted. 

Describe further experimental work the students could do to find out which student 
was correct. 

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

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

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

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

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

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

(Total 7 marks) 
 
 
 
 
 

Q5.          A student studied the reaction between dilute hydrochloric acid and an excess of 
calcium carbonate. 

calcium carbonate + hydrochloric acid → calcium chloride + water + carbon dioxide 

          The student measured the volume of carbon dioxide produced in the experiment. The 
results are shown on the graph. 
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(a)     After how many minutes had all the acid been used up? 

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

 
 
 

(b)     The student wrote this conclusion for the experiment: 

‘The reaction gets slower and slower as the time increases.’ 

          Explain why the reaction gets slower. Your answer should be in terms of particles. 

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

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

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

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

 
 
 

(c)     A second experiment was carried out at a higher temperature. All other factors were 
the same. 

          Draw a line on the graph above to show the results that you would expect. 
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(2) 
(Total 5 marks) 

 
 
 

Q6.          (a)     Indigestion tablets called antacids can be taken to react with excess 
hydrochloric acid in the stomach. A student investigated two different antacid tablets 
labelled X and Y. 

(i)      Both tablets, X and Y, contained calcium carbonate. Give the chemical symbol 
for each of the three elements in calcium carbonate. 

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

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

 
 
 

(ii)     Name the gas formed when calcium carbonate reacts with hydrochloric acid. 

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

 
 
 

(b)     The student first reacted tablet X and then tablet Y, with 100 cm3 of a hydrochloric 
acid solution. The student measured the volume of gas produced during the first five 
minutes. The results are shown in the table. 

Time in minutes 0 1 2 3 4 5 

Volume of gas in cm3 

Tablet X 
 
0 

 
38 

 
48 

 
48 

 
48 

 
48 

Volume of gas in cm3 

Tablet Y 
 
0 

 
31 

 
54 

 
67 

 
72 

 
72 

  
 
 

(i)      Draw a graph of the results for tablet Y. (A graph of the results for tablet X has 
been drawn for you.) 
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(3) 

 
 
 

(ii)     Tablet X contains less calcium carbonate than tablet Y. How do the results 
show this? 

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

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

 
 
 

(iii)     Explain why the rate of reaction slows down for both tablets. 

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

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

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

(Total 10 marks) 
 
 
 

Q7.Some students were investigating the rate at which carbon dioxide gas is produced when 
metal carbonates react with an acid. 

One student reacted 1.00 g of calcium carbonate with 50 cm3, an excess, of dilute 
hydrochloric acid. 

The apparatus used is shown in Diagram 1. 
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Diagram 1 

 
Dilute hydrochloric acid 

 
 
 

(a)     Complete the two labels for the apparatus on the diagram. 
(2) 

 
 
 

(b)     The student measured the volume of gas collected every 30 seconds. 

The table shows the student’s results. 
  

  
Time in 

seconds 

Volume of carbon 
dioxide 

collected in cm3 

    30 104 

    60   

    90 198 

  120 221 

  150 232 

  180 238 

  210 240 

  240 240 

  
 
 

(i)      Diagram 2 shows what the student saw at 60 seconds. 

Diagram 2 
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What is the volume of gas collected? 

Volume of gas = .................... cm3 

(1) 
 
 
 

(ii)     Why did the volume of gas stop changing after 210 seconds? 

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

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

 
 
 

(c)     Another student placed a conical flask containing 1.00 g of a Group 1 carbonate 
(M2CO3) on a balance. 

He then added 50 cm3, an excess, of dilute hydrochloric acid to the flask and 
measured the mass of carbon dioxide given off. 

The equation for the reaction is: 

M2CO3 + 2HCl    2MCl + H2O + CO2 

The final mass of carbon dioxide given off was 0.32 g. 

(i)      Calculate the amount, in moles, of carbon dioxide in 0.32 g carbon dioxide. 

Relative atomic masses (Ar): C = 12; O = 16 

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

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

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

Moles of carbon dioxide = .................... moles 
(2) 
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(ii)     How many moles of the metal carbonate are needed to make this number of 
moles of carbon dioxide? 

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

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

Moles of metal carbonate = .................... moles 
(1) 

 
 
 

(iii)    The mass of metal carbonate used was 1.00 g. 

Use this information, and your answer to part (c) (ii), to calculate the relative 
formula mass (Mr) of the metal carbonate. 

If you could not answer part (c) (ii), use 0.00943 as the number of moles of 
metal carbonate. This is not the answer to part (c) (ii). 

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

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

Relative formula mass (Mr) of metal carbonate = .................... 
(1) 

 
 
 

(iv)    Use your answer to part (c) (iii) to calculate the relative atomic mass (Ar) of 
the metal in the metal carbonate (M2CO3) and so identify the Group 1 metal in 
the metal carbonate. 

If you could not answer part (c) (iii), use 230 as the relative formula mass of 
the metal carbonate. This is not the answer to part (c) (iii). 

To gain full marks, you must show your working. 

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

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

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

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

Relative atomic mass of metal is ......................................................... 

Identity of metal ..................................................................................... 
(3) 

 
 
 

(d)     Two other students repeated the experiment in part (c). 

(i)      When the first student did the experiment some acid sprayed out of the flask 
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as the metal carbonate reacted. 

Explain the effect this mistake would have on the calculated relative atomic 
mass of the metal. 

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

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

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

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

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

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

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

 
 
 

(ii)     The second student used 100 cm3 of dilute hydrochloric acid instead of 50 
cm3. 

Explain the effect, if any, this mistake would have on the calculated relative 
atomic mass of the metal. 

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

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

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

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

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

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

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

(Total 17 marks) 
 
 
 

Q8.         The diagram shows how anhydrous copper sulfate can be used to test for water. 
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(a)     What colour change will you see when water is added to the CuSO4? 

Colour changes from ............................................... to 
...................................................... 

(1) 
 
 
 

(b)     Draw a ring around the meaning of the symbol    

endothermic exothermic reversible 

 
(1) 

(Total 2 marks) 
 
 
 

Q9.Hydrogen gas is produced by the reaction of methane and steam. 

(a)     The diagram represents a molecule of hydrogen. 

 

 
 
 

(i)      What type of bond joins the atoms of hydrogen? 
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Tick (✔) one box. 

  Covalent 
 

  Metallic 
 

  Ionic 
 

 
(1) 

 
 
 

(ii)     A catalyst is used in the reaction. 

Draw a ring around the correct answer to complete the sentence. 
  

  A catalyst 

increases the rate of reaction. 

increases the temperature. 

increases the yield of a reaction. 

 
(1) 

 
 
 

(b)     The equation for the reaction of methane and steam is: 

CH4(g)    +    H2O(g)    CO(g)    +    3H2(g) 

(i)      What is meant by the symbol  ? 

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

 
 
 

(ii)     Lowering the pressure reduces the rate of reaction. 

Explain why, in terms of particles. 

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

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

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

............................................................................................................... 
(2) 
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(iii)    The graph shows the yield of hydrogen at different temperatures. 

 
 
 

 
      Temperature in °C 

 
 
 

The forward reaction is endothermic. 

How does the graph show that the forward reaction is endothermic? 

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

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

 
 
 

(iv)    Why is a higher yield produced if the reaction is repeated at a lower pressure? 

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

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

 
 
 

(c)     In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

Car engines are being developed that use hydrogen gas as a fuel instead of petrol. 
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The table compares the two fuels. 

 
 
 

  

    Hydrogen Petrol 

  Energy 5700 kJ per litre 34 000 kJ per litre 

  State Gas Liquid 

  
Equation for 
combustion 

2H2 + O2 → 2H2O 2C8H18 + 25O2 → 16CO2 + 
18H2O 

  

How the fuel is 
obtained 

Most hydrogen is produced 
from coal, oil or natural gas. 
Hydrogen can be produced 
by the electrolysis of water 
or the solar decomposition 
of water. 

Fractional distillation of crude 
oil. 

  
 
 

Use the information in the table and your knowledge of fuels to evaluate the use of 
hydrogen instead of petrol as a fuel. 

You should describe the advantages and disadvantages of using hydrogen instead 
of petrol. 

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

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

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

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

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

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

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

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

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

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

Extra space .................................................................................................... 

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

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

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

......................................................................................................................... 
(6) 

(Total 13 marks) 
 
 
 
 
 

Q10.          Transition metals are useful as catalysts. Iron is used as a catalyst in the 
manufacture of ammonia. 

N2(g)  +  3 H2(g)    2 NH3(g) 

(i)      What is meant by  in the chemical equation? 

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

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

 
 
 

(ii)      What would be the effect on the yield of ammonia if the pressure was increased? 

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

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

 
 
 

(iii)     Draw a diagram to show the arrangement of the electrons in a molecule of 
ammonia. The electron arrangement of each atom is shown. 
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(1) 

(Total 3 marks) 
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2. Crude Oil FT 

Topics covered: Hydrocarbons, Crude oil, Fractional distillation, Alkanes, Alkenes, Cracking. 

Q1. 
There are several different forms of carbon and many different carbon compounds. 

(a)     Figure 1 shows a 3D model of a molecule of methane (CH4). 

Figure 1 

  

Draw the 2D structure of a methane molecule. 

(1) 

(b)     Different forms of carbon have different bonding and structure. 

Draw one line from the form of carbon to the bonding and structure. 

    Form of carbon                                               Bonding and structure 
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(3) 

(c)     Crude oil is a mixture of many different carbon compounds. 

Crude oil can be separated into useful fractions by fractional distillation. 

Figure 2 shows a column used to separate crude oil. 

Figure 2 
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Complete the sentences. 

Use words from the box. 
  

condense evaporate freeze 

Crude oil is heated so that most of the compounds ____________________ 

At different temperatures the compounds cool and ____________________ 

(2) 

(d)     Which fraction is the most viscous? 

Tick one box. 
  

Engine oil 
 

Diesel oil 
 

Kerosene 
 

Petrol 
 

(1) 

(e)     Which fraction is the most flammable? 

Tick one box. 
  

Diesel oil 
 

Kerosene 
 

Petrol 
 

Refinery gas 
 

(1) 

(f)     Why does kerosene separate out of the mixture before diesel oil? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 9 marks) 
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Q2. 
The diagrams represent two compounds, A and B. 

Compound A                                 Compound B 

  

(a)     (i)      Compound B is an alcohol. 

Name compound B. 

______________________________________________________________ 

(1) 

(ii)     Use the correct answer from the box to complete the sentence. 
  

burned decomposed oxidised 

To form compound A, 

compound B is ___________________________________ 

(1) 

(iii)    Compounds A and B are both colourless liquids. 

A test tube contains a colourless liquid, which could be either compound A or 
compound B. 

Describe a simple chemical test to show which compound, A or B, is in the 
test tube. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     Compounds A and B react to produce compound C and compound D. 

Compound A               Compound B               Compound C 
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(i)      What is the formula of compound D? 

______________________________________________________________ 

(1) 

(ii)     Compound C is an ester. 

Name compound C. 

______________________________________________________________ 

(1) 

(iii)    State one use of esters. 

______________________________________________________________ 

(1) 

(Total 7 marks) 

Q3. 
This question is about oil reserves. 

(a)     Diesel is separated from crude oil by fractional distillation. 

Describe the steps involved in the fractional distillation of crude oil. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     Diesel is a mixture of lots of different alkanes. 

What are alkanes? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(c)     In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

Petroleum products, such as petrol, are produced from crude oil. 
The graph shows the possible future production of petroleum products from crude oil 
and the expected demand for petroleum products. 

  

Canada’s oil sands hold about 20% of the world’s known crude oil reserves. 

The oil sands contain between 10 to 15% of crude oil. This crude oil is mainly 
bitumen. 

In Canada the oil sands are found in the ground underneath a very large area of 
forest. The trees are removed. Then large diggers and trucks remove 30 metres 
depth of soil and rock to reach the oil sands. The oil sands are quarried. Boiling 
water is mixed with the quarried oil sands to separate the bitumen from the sand. 
Methane (natural gas) is burned to heat the water. 

The mixture can be separated because bitumen floats on water and the sand sinks 
to the bottom of the water. The bitumen is cracked and the products are separated 
by fractional distillation. 

Use the information given and your knowledge and understanding to suggest the 
advantages and disadvantages of extracting petroleum products from oil sands. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

(Total 11 marks) 

Q4. 
Alkanes are hydrocarbons found in crude oil. 

(a)     (i)      Complete the sentence. 

Hydrocarbons contain the elements _____________ and _____________ 
only. 

(1) 

(ii)     Ethane is an alkane with the formula C2H6 

Draw a ring around the correct answer to complete the sentence. 
  

Alkanes are hydrocarbons with the general formula 

CnHn 

CnH2n 

CnH2n+2 

(1) 

(b)     Crude oil is separated into useful fractions by fractional distillation. 
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Describe and explain how crude oil is separated into fractions by fractional 
distillation. 

Use the diagram to help you answer the question. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(c)     Dodecane (C12H26) from crude oil is cracked to produce ethene (C2H4). 

(i)      Complete the equation for this reaction. 

C12H26        2 C2H4  +  ______________ 

(1) 

(ii)     Give two conditions needed for cracking. 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

(2) 

(Total 9 marks) 

Q5. 
A mixture of petrol and air is burned in a car engine. 
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Petrol is a mixture of alkanes. Air is a mixture of gases. 

The tables give information about the composition of petrol and the composition of air. 
  

  Petrol  Air 

  Alkane Formula   Gas Percentage (%) 

  hexane C6H14   nitrogen 78 

  heptane     oxygen 21 

  octane C8H18   carbon dioxide 0.035 

  nonane C9H20   Small amounts of other gases and 
water vapour   decane C10H22   

(a)      Use the information above to answer these questions. 

(i)     Give the formula for heptane 

______________________________________________________________ 

(1) 

(ii)     Complete the general formula of alkanes. 
n = number of carbon atoms 

CnH 
(1) 

(b)      Alkanes in petrol burn in air. 
The equations represent two reactions of hexane burning in air. 

Reaction 1 2C6H14 + 19O2 → 12CO2 + 14H2O 

Reaction 2 2C6H14 + 13O2 → 12CO + 14H2O 

Reaction 2 produces a different carbon compound to Reaction 1. 

(i)      Name the carbon compound produced in Reaction 2. 

______________________________________________________________ 

(1) 

(ii)     Give a reason why the carbon compounds produced are different. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(c)     The table shows the percentages of some gases in the exhaust from a petrol 
engine. 

  

Name of gas  Percentage (%) 
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nitrogen  68  

carbon dioxide 15  

carbon monoxide 1.0  

oxygen 0.75 

nitrogen oxides 0.24 

hydrocarbons 0.005 

sulfur dioxide 0.005 

other gases   

(i)      What is the percentage of the other gases in the table? 

______________________________________________________________ 

(1) 

(ii)      What is the name of the compound that makes up most of the other gases? 

______________________________________________________________ 

(1) 

(iii)     Give a reason why sulfur dioxide is produced in a petrol engine. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iv)     State how nitrogen oxides are produced in a petrol engine. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(d)     Many scientists are concerned about the carbon dioxide released from burning fossil 
fuels such as petrol. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(2) 

(Total 11 marks) 

Q6. 
Ethene is an alkene. 

(a)     The general formula of alkenes is CnH2n 

An ethene molecule has two carbon atoms. 

What is the molecular formula of ethene? 

___________________________________________________________________ 

(1) 

(b)     Ethene is produced in industry from hydrocarbons. 

(i)      Use words from the box to complete the sentence. 
  

bromine catalyst fuel polymer steam 

Hydrocarbons are obtained from the fractional distillation of crude oil. 

To produce ethene, the hydrocarbons are vaporised. 

The vapours are then passed over a hot __________________________ 

or mixed with __________________________ and heated to a very high 

temperature. 

(2) 

(ii)     Complete the following sentence. 

The industrial process used to make ethene is called ___________________ . 

(1) 

(c)     8 billion plastic bags are used each year in the UK. 

Most plastic bags are made from poly(ethene), but some modern plastic bags are 
made from polylactic acid (PLA). 
PLA is a polymer made from cornstarch. 
Cornstarch comes from maize, a plant crop. 

(i)      PLA causes fewer problems with waste disposal compared with poly(ethene). 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
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(2) 

(ii)     PLA and poly(ethene) are made from different raw materials. 

Besides waste disposal, suggest one other environmental advantage of using 
PLA rather than poly(ethene) to make plastic bags. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iii)    Suggest one disadvantage of using cornstarch to make PLA. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 8 marks) 
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3. Pure Substances and Mixtures FT 

Topics covered: Pure substances, Formulations, Chromatography 

Q1. 
A student used paper chromatography to investigate the colours in different inks. 

Figure 1 shows the apparatus the student used. 

Figure 1 

  

(a)     The student made two mistakes in setting up the apparatus. 

Identify the two mistakes. 

Describe the problem each mistake would cause. 

Mistake 1  __________________________________________________________ 

Problem   __________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mistake 2  __________________________________________________________ 

Problem   __________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(b)     The student then set up the apparatus without making any mistakes. 

Figure 2 shows his results. 
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Figure 2 

  

What colours are in the black ink? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     Which of the inks is the most soluble in the solvent? 

Give a reason for your answer. 

Ink       _____________________________________________________________ 

Reason   ___________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     Use Figure 2 to complete the table below, then calculate the Rf value for red ink. 
  

  Distance in mm 

Distance moved by red ink ________________________ 

Distance from start line to solvent front ________________________ 

The Rf value for red ink is calculated using the equation. 

Rf =  

Give your answer to two significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

Rf value = _____________________________ 

(5) 



 

Page 100 

(e)     How can you tell from Figure 2 that the Rf value for the blue ink is greater than the 
Rf value for the red ink? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 13 marks) 

Q2. 
Colours are used to coat some chocolate sweets. 

Some of these colours are given E-numbers. 

  

Use the correct word from the box to complete the sentence. 
  

additive element fuel 

  

An E-number is used to identify a permitted food ____________________________ 

(1) 

(b)     Chromatography was used to compare three of the colours used to coat the 
chocolate sweets. 

  

What do these results tell you about these three colours? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(3) 

(Total 4 marks) 

Q3. 
Chromatography can be used to separate components of a mixture. 

(a)     A student used paper chromatography to analyse a black food colouring. 

The student placed spots of known food colours, A, B, C, D and E, and the black 
food colouring on a sheet of chromatography paper. 

The student set up the apparatus as shown in Diagram 1. 

                                    Diagram 1 

  

The student made two errors in setting up the apparatus. 
Identify the two errors and describe the problem each error would cause. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 
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(b)     A different student set up the apparatus without making any errors. 

The chromatogram in Diagram 2 shows the student’s results. 

                                Diagram 2 

  

(i)      What do the results tell you about the composition of the black food colouring? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Use Diagram 2 to complete Table 1. 

Table 1 
  

  Distance in mm 

Distance from start line to solvent front ______________ 

Distance moved by food colour C ______________ 

(2) 

(iii)    Use your answers in part (b) (ii) to calculate the Rf value for food colour C. 

______________________________________________________________ 

______________________________________________________________ 

Rf value = ____________________ 

(1) 

(c)     Table 2 gives the results of chromatography experiments that were carried out on 
some known food colours, using the same solvent as the students. 

Table 2 
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Name of food 
colour 

Distance from 
start line to 

solvent front in 
mm 

Distance moved 
by food colour in 

mm 
Rf value 

Ponceau 4R 62 59 0.95 

Carmoisine 74 45 0.61 

Fast red 67 27 0.40 

Erythrosine 58 17 0.29 

Which of the food colours in Table 2 could be food colour C from the 
chromatogram? 

Give the reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     Two types of chromatography are gas chromatography and paper chromatography. 

Give one advantage of gas chromatography compared with paper chromatography. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 12 marks) 

Q4. 
Read the article. 

  

Problem food colourings 

Scientists say they have evidence that some 
food colourings cause hyperactive behaviour in 
young children. 

These food colourings are added to some sweets. 

W, X, Y and Z are food colourings that may cause hyperactive behaviour in young 
children. 

A scientist used chromatography to see if these food colourings were used in two sweets, 
S and P. 

The results are shown on the chromatogram. 
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(a)     Food colourings, such as W, X, Y and Z, are added to some sweets. 

Suggest one reason why. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     In chromatography, the Rf value =   

Use the scale on the chromatogram to help you to answer this question. 
  

Which food colouring, W, X, Y or Z, has an Rf value of 0.7?  

(1) 

(c)     From the chromatogram, what conclusions can the scientist make about the 
colourings in sweets S and P? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(3) 

(Total 5 marks) 

Q5. 
  The result of a process used to detect and identify the colours in two foods, A and B, is 
shown. 

  

(i)      Describe the differences between the colours used in food A and food B. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(ii)      Tick ( ) the name of the process used to detect and identify colours in food. 
  

Process ( ) 

chromatography   

extraction   

hardening   

(1) 

(Total 3 marks) 

Q6. 
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(a)     Suggest why it is important to be able to identify the colour additives in food. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     A brown colour used in sweets was analysed using chromatography. The results 
were compared with those from E104 and E133. 

  

What do the results tell you about the brown colour and its suitability for use in 
sweets? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(c)     Once all the unsuitable colours are removed, the company claims that its sweets are 
now ‘free from artificial colours’. 

Does this mean that the sweets contain no additives? Explain your answer. 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 6 marks) 

Q7. 
The label shows the ingredients in a drink called Cola. 

  

Cola 

Ingredients: 

Carbonated water  
Sugar  
Colouring  
Phosphoric acid  
Flavouring  
Caffeine 

(a)     (i)      The pH of carbonated water is 4.5. 

The pH of Cola is 2.9. 

Name the ingredient on the label that lowers the pH of Cola to 2.9. 

______________________________________________________________ 

(1) 

(ii)     Which ion causes the pH to be 2.9? 

______________________________________________________________ 

(1) 

(b)     A student investigated the food colouring in Cola and in a fruit drink using paper 
chromatography. 

The chromatogram in the figure below shows the student’s results. 
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                      Cola            Fruit drink 

(i)      Complete the sentence. 

The start line should be drawn with a ruler and ___________________ . 

Give a reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Suggest three conclusions you can make from the student’s results. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(c)     Caffeine can be separated from the other compounds in the drink by gas 
chromatography. 

Why do different compounds separate in a gas chromatography column? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     Caffeine is a stimulant. 

Large amounts of caffeine can be harmful. 

(i)      Only one of the questions in the table can be answered by science alone. 

Tick ( ) one question. 
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Question Tick ( ) 

Should caffeine be an ingredient in 
drinks? 

  

Is there caffeine in a certain brand of 
drink? 

  

How much caffeine should people drink?   

(1) 

(ii)     Give two reasons why the other questions cannot be answered by science 
alone. 

Reason 1 ______________________________________________________ 

______________________________________________________________ 

Reason 2 ______________________________________________________ 

______________________________________________________________ 

(2) 

(Total 11 marks) 
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4. The Earth and Atmosphere FT 

Topics covered: Earth’s atmosphere and its development, Greenhouse gases, Human impact, 
Greenhouse gases and climate change, Fuels as atmospheric pollutants. 

Q1. 
This question is about gases in the Earth’s atmosphere. 

(a)     The amount of carbon dioxide in the Earth’s atmosphere decreased during the first 
billion years of the Earth’s existence. 

Complete the sentences. Use words from the box. 
  

carbonates dissolved evaporated melted nitrates sulfates 

The amount of carbon dioxide in the Earth’s atmosphere decreased because 

the carbon dioxide__________________________________ in the oceans. 

Sediments were formed when ___________________________ were produced. 

Algae and plants use carbon dioxide and water to produce oxygen. 

(2) 

(b)     What is the name of this process? 

Tick one box. 
  

Carbon capture 
 

Combustion 
 

Photosynthesis 
 

Polymerisation 
 

(1) 

(c)     Complete the word equation for this process. 

carbon dioxide   +   _________________   →   glucose   +   ___________________ 

(1) 

(d)     Draw one line from each gas to the approximate percentage of the gas in the 
Earth’s atmosphere today. 

  

Gas   
Approximate percentage of 

gas in the Earth's 
atmosphere today 
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    <1 

      

    5 

Carbon 
dioxide 

    

    10 

      

Nitrogen   20 

      

    50 

Oxygen     

    80 

      

    >90 

(3) 

(e)     Carbon dioxide is a greenhouse gas. 

Why does increasing the amount of carbon dioxide change the global climate? 

___________________________________________________________________ 

(1) 

(f)     How can countries reduce carbon dioxide emissions? 

Tick one box. 
  

only burn methane 
 

use renewable energy 
supplies  

use waste plastic bags as fuel 
 

(1) 

(g)     Give one reason why it is difficult for countries to reduce emissions of carbon 
dioxide. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(Total 10 marks) 

Q2. 
A student investigated the substances produced when fuels burn. 

The figure below shows the apparatus the student used. 

  

(a)     The complete combustion of a hydrocarbon produces carbon dioxide and one other 
substance. 

Look at the figure above. What would the student see in tube A? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     When the student burned the fuel she saw soot in the funnel. 

Explain why soot forms. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     The student burned another fuel which contained impurities. 

The substance in tube B is water containing universal indicator. 

The indicator turned red. 

Which gas made the indicator turn red? 

Tick one box. 
  

Ammonia 
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Carbon monoxide 
 

Nitrogen 
 

Sulfur dioxide 
 

(1) 

(Total 4 marks) 

Q3. 
There is less carbon dioxide in the Earth’s atmosphere now than there was in the Earth’s 
early atmosphere. 

(a)     The amount of carbon dioxide in the Earth’s early atmosphere decreased because it 
was used by plants and algae for photosynthesis, dissolved in the oceans and 
formed fossil fuels. 

Give one other way that the amount of carbon dioxide in the Earth’s early 
atmosphere decreased. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Carbon dioxide is a greenhouse gas. 

Describe the greenhouse effect. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(c)     The graphs in Figure 1 show the concentration of carbon dioxide in the atmosphere 
and global average surface temperature since 1900. 

Figure 1 
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Calculate the percentage increase in the concentration of carbon dioxide from 1975 
to 2000. 

_____________________________ % 

(1) 

(d)     What was the global average surface temperature in 1980? 

Global average surface temperature = _____________ °C 

(1) 

(e)     A student stated: ‘The graphs show that increasing the concentration of carbon 
dioxide in the atmosphere causes global temperature increases.’ 

Discuss why this statement is only partially true. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 11 marks) 

Q4. 
Oxides of nitrogen are produced when fuels are burnt. 

(a)     Write a balanced symbol equation for the production of nitrogen dioxide (NO2) from 
nitrogen and oxygen. 

___________________________________________________________________ 

(2) 

(b)     The figure below gives information about emissions of oxides of nitrogen in the UK. 

  

Calculate the percentage decrease in emissions of oxides of nitrogen from 1990 to 
2014. 

Give your answer to three significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage decrease = __________________ % 

(3) 

(c)     Give one advantage of reducing the emissions of oxides of nitrogen. 
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___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 6 marks) 

Q5. 
This question is about life, the Earth and its atmosphere. 

(a)     There are many theories about how life was formed on Earth. 

Suggest one reason why there are many theories. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     In this question you will be assessed on using good English, organising 
information clearly and using specialist terms where appropriate. 

This Earth and its atmosphere today are not like the early Earth and its atmosphere. 

  

Describe and explain how the surface of the early Earth and its atmosphere have 
changed to form the surface of the Earth and its atmosphere today. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

(Total 7 marks) 

Q6. 
Millions of years ago the Earth’s atmosphere was probably like the atmosphere of Mars 
today. 

(a)     The table below shows percentages of the main gases in the atmospheres of Earth 
and Mars today. 

  

Gas 
Percentage in 
atmosphere 

of Mars today 

Percentage in 
atmosphere 

of Earth today 

Carbon 
dioxide 

95.00    0.04 

Nitrogen    3.50 78.00 

Oxygen    0.50 21.00 

For each gas in the table, suggest a reason for the change in the percentage of the 
gas in Earth’s atmosphere. 

Carbon dioxide ______________________________________________________ 

___________________________________________________________________ 

Nitrogen ___________________________________________________________ 

___________________________________________________________________ 

Oxygen ____________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     The figure below shows how the concentration of carbon dioxide in the Earth’s 
atmosphere changed between 1900 and 2000. 
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One of the causes of the increase in carbon dioxide between 1900 and 2000 is 
increased use of fossil fuels. 

Suggest when use of fossil fuels began to increase. 

Use data from the figure above to explain your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     What is the percentage increase in carbon dioxide levels between 1970 and 2000? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Increase = _______________ % 

(3) 

(d)     Explain how the changes shown in the figure above can have harmful effects on the 
environment. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 12 marks) 

Q7. 
Many human activities result in carbon dioxide emissions. 
Our carbon footprint is a measure of how much carbon dioxide we each cause to be 
produced. 

(a)     Why should we be concerned about our carbon footprint? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Most power stations in the UK burn coal. 
Coal was formed from tree-like plants over millions of years. 

Suggest why burning wood instead of coal would help to reduce our carbon 
footprint. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 4 marks) 

Q8. 
Global warming is thought to be happening because of the increased burning of fossil 
fuels. The concentration of carbon dioxide in the air from 1905 to 2005 has been 
calculated. 
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(a)     Draw a line of best fit for these points. 

(1) 

(b)     (i)      What was the concentration of carbon dioxide in 1955? 

_________________________________________________________ ppm 

(1) 

(ii)     In what year did the concentration of carbon dioxide reach 350 ppm? 

______________________________________________________________ 

(1) 

(c)     Use the graph to describe, in as much detail as you can, what happened to the 
concentration of carbon dioxide from 1905 to 2005. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 5 marks) 

Q9. 
A cement works changes the fuel it uses. 

Local residents are concerned because more children are suffering asthma attacks. 
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Residents have also noticed that parked cars are becoming dirty because of smoke 
particles from the chimney. 

The table shows the possible medical risk from smoke particles. 
  

Particle size in mm Medical effect 

Larger than 0.4 No medical risks known 

0.3 and smaller Causes asthma attacks 

0.2 and smaller May cause cancer 

It is also recommended that to avoid damage to health, the concentration of any particles 
should be no higher than 2 parts per million (ppm). 

Scientists were brought in to monitor the emissions from the cement work’s chimney. 
They positioned four sensors around the cement works to monitor airborne smoke 
particles. 

  

These four sensors only detect particle sizes larger than 0.5 mm and measure the 
concentration of particles in ppm. The scientists reported that the particle sensors showed 
that the average concentration of particles was 1.8 ppm. The scientists concluded that 
there was no risk to health. 

(a)     Suggest why the local residents objected to the positions of the four sensors. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     What evidence did the scientists use to conclude that there was no risk to health? 

___________________________________________________________________ 
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___________________________________________________________________ 

(1) 

(c)     The local residents were still concerned that there was a risk to health, even though 
the average concentration of particles was 1.8 ppm. 

Suggest why they may still be concerned. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 
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5. Resources and Sustainability HT 

Topics included: The Earth’s resources and sustainability, Potable water, Waste water treatment, 
Alternative methods of extracting methods, Life cycle assessment, Reducing the use of resources. 

Q1. 
Good quality water is needed for a healthy life. 

          In the United Kingdom, obtaining safe water for drinking is as simple as turning on a tap. 
The water is made safe to drink by water companies. 

          However, in many parts of Africa and Asia, water used for drinking is contaminated and 
untreated. It is estimated that 2.2 million people die each year as a result of drinking 
contaminated water. 

  

DADA DANESHANANDA, Man with filtered water from the 
Mafi-Zongo water project. www.amurt.net/africa/ghana/2005 

          Efforts are being made to solve this problem and more water is being treated. 

          Describe how water in the United Kingdom is treated. 

          Explain how this makes it safe to drink. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 3 marks) 

Q2. 
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Rainwater is collected from the roofs of houses as shown in Figure 1. 

Figure 1 

  

(a)     The water in the storage tank is not potable. 

What does potable mean? 

Tick one box. 
  

Contains dissolved 
substances  

Pure 
 

Safe to drink 
 

Tastes nice 
 

(1) 

(b)     Why should the water in the tank be filtered to make it potable? 

Tick one box. 
  

To kill microbes 
 

To remove dissolved gases 
 

To remove dissolved solids 
 

To remove undissolved solids 
 

(1) 
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(c)     A gas which bleaches litmus paper can be added to the water to make it potable. 

Name this gas and explain why it is added. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     The storage tank is made from concrete reinforced with steel wire, as shown in 
Figure 2. 

Figure 2. 

  

Figure 3 shows how the distance between the steel wires affects the relative 
strength of the concrete. 

Figure 3 

  

Use values from Figure 3 to describe the relationship shown by the graph. 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 6 marks) 

Q3. 
Water in Britain is taken from reservoirs to use as drinking water. 

  

                                         © KatieJonesPhotography/iStock/Thinkstock 

(a)     What are the two main steps used to treat water from reservoirs? 

Give one reason for each step. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(b)     Some people use water filters to treat water before drinking it. 

(i)      Water filters remove hardness from hard water. 

What is in water filters that removes hardness from water? 
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______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Suggest why water filters used in the home contain particles of silver. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(c)     Pure water can be produced by distillation. 

Why is distillation not usually an economic method of treating water for drinking? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     Drinking hard water has health benefits. 

State one health benefit of drinking hard water. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 8 marks) 

Q4. 
(a)     The hydrocarbon C16H34 can be cracked. 

Balance the equation for cracking C16H34 

C16H34     →  ________________  C2H4  +  C8H18 

(1) 

(b)     Describe the differences between cracking and distillation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     What type of reaction is cracking? 

Tick one box. 
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Combustion 
 

Decomposition 
 

Neutralisation 
 

Precipitation 
 

(1) 

(d)     Ethene is used to make poly(ethene). 

Poly(ethene) is used to make plastic bags. 

the table below shows data from a Life Cycle Assessment (LCA) for a plastic bag 
and a paper bag. 

  

  Plastic bag Paper bag 

Raw materials Crude oil or natural gas Wood 

Energy used in MJ 1.5 1.7 

Mass of solid waste in g 14 50 

Mass of CO2 produced in kg 0.23 0.53 

Volume of fresh water used in 
dm3 

255 4 520 

A company stated: ‘A Life Cycle Assessment shows that using plastic bags has less 
environmental impact than using paper bags’. 

Evaluate this statement. Use your knowledge and the information from above the 
table above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(6) 

(Total 10 marks) 

Q5. 
In this question you will be assessed on using good English, organising information clearly 
and using specialist terms where appropriate. 

Aluminium is used to make many items. 

 
                                                                                        Window © Sergei Popov/iStock   Airplane © Luminis/iStock 
                                                                                                        Pylon © afj1977/iStock   Can © fotofermer/iStock 
                                                                                                                                                     Car © tridland/iStock 

Aluminium is extracted from aluminium ore. Aluminium ore is called bauxite, which is 
impure aluminium oxide. 

The flow chart shows the main steps in the extraction of aluminium from aluminium ore. 

  

Most aluminium is recycled. 

Aluminium is recycled by melting scrap aluminium at 700 °C. 
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Use your own knowledge and the information given to answer the question. 

Suggest why most aluminium is recycled. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 6 marks) 

Q6. 
In this question you will be assessed on using good English, organising information clearly 
and using specialist terms where appropriate. 

There are millions of plastic bags in use. After use most of these plastic bags are buried in 
landfill sites. The amount sent to landfill could be reduced if the plastic bags: 

•    could be reused 

•    could be recycled by melting and making them into new plastic products 

•    could be burned to release energy. 

Use the information above and your knowledge and understanding to give the positive 
and negative environmental impacts of using these methods to reduce the amount of 
plastic bags sent to landfill. 

_______________________________________________________________________ 

_______________________________________________________________________ 



 

Page 131 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 6 marks) 

Q7. 
Read the information about production of copper. 

•        World demand for copper in 2014 was about 22 million tonnes. 

•        World reserves of copper are about 700 million tonnes. 

•        Most of the copper today is obtained from copper ores. The ores are mined. 

•        Copper ore is heated in a furnace to produce copper sulfide. The furnace is heated 
by burning fossil fuels. Air is blown through the hot copper sulfide to produce copper 
and sulfur dioxide. 

•        Some copper is extracted from low-grade ores by phytomining. Phytomining uses 
plants to absorb copper compounds. The plants are burned and copper is extracted 
from the ashes. 

A scientist stated: 

          ‘more copper should be extracted by phytomining.’ 

Use the information to justify the scientist’s statement. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 6 marks) 

Q8. 
Read the article and then answer the questions. 

  

Supermarkets launch eco-friendly plastic milk bags. 
Could this be the end of the milk bottle? 

 

Milk bottles are made from glass or from plastic. 

Glass milk bottles contain 0.5 litres of milk. When the milk is used up the empty 
bottles are returned to be re-used. Glass milk bottles are re-used 24 times on 
average. The glass to make new milk bottles is produced when a mixture of sand, 
limestone, soda and recycled glass is heated to about 1600 °C in a furnace. There 
are almost unlimited amounts of the raw materials needed to produce this glass. 
About 35% of used glass is recycled. 

The most common plastic milk bottles contain 2 litres of milk. When the milk is 
used up the empty bottles are discarded as waste. The plastic used to make these 
milk bottles is poly(ethene). Poly(ethene) is produced from crude oil by first using 
fractional distillation, then cracking the naphtha fraction and finally polymerising the 
ethene. About 5% of used poly(ethene) is recycled. 

The new plastic milk bags contain 2 litres of milk. The milk bags are also made 
from poly(ethene). A milk bag uses 75% less poly(ethene) than is used to make the 
poly(ethene) milk bottles. When the milk is used up the empty bags are discarded as 
waste. 

(a)     Describe what happens in fractional distillation so that fractions, such as naphtha, 
are separated from crude oil. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     Supermarkets claim that using milk bags instead of milk bottles would have less 
environmental impact. 

Do you agree with this claim? 

Use the information in the article and your knowledge and understanding to make 
appropriate comparisons to justify your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 7 marks) 
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Contact, non-contact, and resultant forces (foundation) 

Q1. 
This question is about forces. 

(a)     Force is a vector quantity. 

Which is a correct statement about a vector quantity? 

Tick one box. 
  

Has direction only 
 

Has direction and magnitude 
 

Has magnitude only 
 

Has neither magnitude nor 
direction  

(1) 

(b)     A newtonmeter measures the weight of an object. 

Look at the figure below. 

  

What is the weight of the object in the figure above? 

Weight = _________________ N 

(1) 

(c)     An object has a weight of 6.4 N. 

Calculate the mass of the object. 
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Use the equation 

                    mass = weight ÷ gravitational field strength (g) 

gravitational field strength = 9.8 N / kg 

___________________________________________________________________ 

___________________________________________________________________ 

Mass = __________________ kg 

(1) 

(d)     The mass of a bag of sugar is 1 kg. 

•        On Earth the weight of this bag of sugar is 10 N. 

•        On Mars the weight of this bag of sugar is 4 N. 

Suggest why the weight of the bag of sugar is different on Earth and on Mars. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 4 marks) 

Q2. 
An actor is attached to a wire so that she can hang above the stage. 

Look at the figure below. 

  

(a)     On The figure above draw two arrows to show the forces acting on the actor. 

(2) 

(b)     Which two forces are acting on the actor? 

Tick two boxes. 
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Air resistance force 
 

Electrostatic force 
 

Gravitational force 
 

Magnetic force 
 

Tension force 
 

(2) 

(c)     The actor hangs above the stage in a stationary position. 

What is the resultant force on the actor? 

Resultant force = __________________ N 

(1) 

(d)     The actor has a mass of 70 kg. 

Gravitational field strength = 9.8 N / kg 

Use the following equation to calculate the weight of the actor. 

Weight = mass × gravitational field strength 

Give your answer to 2 significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Weight of actor = __________________ N 

(2) 

(e)     A motor pulls vertically upwards on the wire with a force of 720 N. 

Calculate the resultant force on the actor. 

___________________________________________________________________ 

Resultant force = __________________ N 

(1) 

(f)     Another actor has a mass of 65 kg. 

This actor is attached to the wire and the motor pulls her vertically upwards. 

The resultant force on the actor is 25 N. 
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Write down the equation that links acceleration, mass and resultant force. 

Equation ___________________________________________________________ 

(1) 

(g)     Calculate the acceleration of the actor. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Acceleration of actor = __________________ m / s2 

(3) 

(Total 12 marks) 

Q3. 
The diagram shows the forces on a small, radio-controlled, flying toy. 

  

(a)     (i)      The mass of the toy is 0.06 kg. 
Gravitational field strength = 10 N/kg 

Calculate the weight of the toy. 

Show clearly how you work out your answer and give the unit. 

______________________________________________________________ 

______________________________________________________________ 

Weight = _________________________ 

(3) 

(ii)     Complete the following sentence by drawing a ring around the correct line in 
the box. 

When the toy is hovering stationary in mid-air, the lift force is 

bigger than 

the same as 
the weight of the toy. 
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smaller than 

(1) 

(b)     When the motor inside the toy is switched off, the toy starts to accelerate 
downwards. 

(i)      What does the word accelerate mean? 

______________________________________________________________ 

(1) 

(ii)     What is the direction of the resultant force on the falling toy? 

______________________________________________________________ 

(1) 

(Total 6 marks) 

Q4. 
(a)     The diagrams below show pairs of forces acting on different objects. In each case 

describe what happens when the forces are increased. Then describe what happens 
when the forces are removed. 

(i)       

  

When the forces are increased  

______________________________________________________________ 

______________________________________________________________ 

When the forces are removed  

______________________________________________________________ 

______________________________________________________________ 

(ii) 

  

When the forces are increased  

______________________________________________________________ 
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______________________________________________________________ 

When the forces are removed  

______________________________________________________________ 

______________________________________________________________ 

(iii) 

  

When the forces are increased  

______________________________________________________________ 

______________________________________________________________ 

When the forces are removed  

______________________________________________________________ 

______________________________________________________________ 

(6) 

(b)     The graph shows the increase in length of a spring against load (force). 
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The length of the spring with no load was 15 cm. 

Use the graph to find: 

(i)      The load needed to produce an increase in length of 2 cm. 

______________________________________________________________ 

(ii)     The increase in length produced by a load of 2.3 N. 

______________________________________________________________ 

(iii)     The length of the spring when the load was 2.3 N. 

______________________________________________________________ 

(3) 

(Total 9 marks) 

Q5. 
Choose words from this list to complete the sentences below. 

balanced                electricity                   gravity 

joules                    magnetism                 newtons 

When you drop something it falls. 

This is because it is pulled to the Earth by _________________________________ 

We measure forces in units called _______________________________________ 

When a falling object reaches the ground, it stops moving. 

This means that the forces acting on it are now _____________________________ 

(Total 3 marks) 

Q6. 
The diagram shows a boat pulling a water skier. 

  

(a)     The arrow represents the force on the water produced by the engine propeller. 
This force causes the boat to move. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(2) 

(b)     The boat accelerates at a constant rate in a straight line. This causes the velocity of 
the water skier to increase from 4.0 m/s to 16.0 m/s in 8.0 seconds. 

(i)      Calculate the acceleration of the water skier and give the unit. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Acceleration = _________________________ 

(3) 

(ii)     The water skier has a mass of 68 kg. 

Calculate the resultant force acting on the water skier while accelerating. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Resultant force = _________________________ N 

(2) 

(iii)    Draw a ring around the correct answer to complete the sentence. 

The force from the boat pulling the water skier forwards 
  

  less than   

will be the same as the answer to part (b)(ii). 

  greater than   

Give the reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 9 marks) 

Q7. 
(a)     The diagram shows the horizontal forces acting on a swimmer. 
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(i)      The swimmer is moving at constant speed. 
Force T is 120 N. 

What is the size of force D? 

_________________________ N 

(1) 

(ii)     By increasing force T to 140 N, the swimmer accelerates to a higher speed. 

Calculate the size of the initial resultant force acting on the swimmer. 

______________________________________________________________ 

______________________________________________________________ 

Initial resultant force = _________________________ N 

(1) 

(iii)    Even though the swimmer keeps the force T constant at 140 N, the resultant 
force on the swimmer decreases to zero. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(b)     A sports scientist investigated how the force exerted by a swimmer’s hands against 
the water affects the swimmer’s speed. 
The investigation involved 20 males and 20 females swimming a fixed distance. 
Sensors placed on each swimmer’s hands measured the force 85 times every 
second over the last 10 metres of the swim. 
The measurements were used to calculate an average force. 
The average speed of each swimmer over the last 10 metres of the swim was also 
measured. 

The data from the investigation is displayed in the graph. 
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(i)      What was the dependent variable in this investigation? 

______________________________________________________________ 

(1) 

(ii)     Explain one advantage of measuring the force 85 times every second rather 
than just once or twice every second. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(iii)    Give one way in which the data for the male swimmers is different from the 
data for the female swimmers. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iv)     Considering only the data from this investigation, what advice should a 
swimming coach give to swimmers who want to increase their average speed? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 10 marks) 
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Elasticity and work done (foundation) 

Q1. 
The diagram shows a climber part way up a cliff. 

  

(a)     Complete the sentence. 

When the climber moves up the cliff, the climber 

gains gravitational ______________________ energy. 

(1) 

(b)     The climber weighs 660 N. 

(i)      Calculate the work the climber must do against gravity, to climb to the top of 
the cliff. 

______________________________________________________________ 

______________________________________________________________ 

Work done = _________________________ J 

(2) 

(ii)     It takes the climber 800 seconds to climb to the top of the cliff. 
During this time the energy transferred to the climber equals the work done by 
the climber. 

Calculate the power of the climber during the climb. 

______________________________________________________________ 

______________________________________________________________ 

Power = _________________________ W 

(2) 
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(Total 5 marks) 

Q2. 
A powerlifter lifts a 180 kg bar from the floor to above his head. 

  

(a)     Use the equation in the box to calculate the weight of the bar. 
  

weight    =    mass    ×    gravitational field strength 

gravitational field strength = 10 N/kg 

Show clearly how you work out your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

Weight = _______________________ N 

(2) 

(b)     The powerlifter uses a constant force to lift the bar a distance of 2.1 m. 

Use the equation in the box to calculate the work done by the powerlifter. 
  

work done    =    force applied    ×    distance moved in direction of force 

Show clearly how you work out your answer and give the unit. 

Choose the unit from the list below. 
  

joule newton watt 

___________________________________________________________________ 

___________________________________________________________________ 

Work done = _______________________ 

(3) 
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(c)     At the end of the lift, the powerlifter holds the bar stationary, above his head, for two 
seconds. 

How much work does the powerlifter do on the bar during these two seconds? 

Draw a ring around your answer. 
  

0 90 360 900 

Give a reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 7 marks) 

Q3. 
(a)     The pictures show four objects. Each object has had its shape changed. 

  

Which of the objects are storing elastic potential energy? 

___________________________________________________________________ 

Explain the reason for your choice or choices. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     A student makes a simple spring balance. To make a scale, the student uses a 
range of weights. Each weight is put onto the spring and the position of the pointer 
marked 

  

The graph below shows how increasing the weight made the pointer move further. 

  

(i)      Which one of the following is the unit of weight?. 

Draw a ring around your answer. 

joule           kilogram             newton                  watt 

(1) 
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(ii)     What range of weights did the student use? 

______________________________________________________________ 

(1) 

(iii)     How far does the pointer move when 4 units of weight are on the spring? 

______________________________________________________________ 

(1) 

(iv)    The student ties a stone to the spring. The spring stretches 10 cm. 

What is the weight of the stone? 

______________________________________________________________ 

(1) 

(Total 7 marks) 

Q4. 
The diagram shows a worker using a constant force of 60 N to push a crate across the 
floor. 

  

My Revision Notes AQA GCSE Physics for A* – C,  
Steve Witney, © Philip Allan UK 

(a)     The crate moves at a constant speed in a straight line 

(i)      Draw an arrow on the diagram to show the direction of the friction force  
acting on the moving crate. 

(1) 

(ii)     State the size of the friction force acting on the moving crate. 

_________________________ N 

Give the reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     Calculate the work done by the worker to push the crate 28 metres. 

Show clearly how you work out your answer and give the unit. 
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Choose the unit from the list below. 
  

joule newton watt 

___________________________________________________________________ 

___________________________________________________________________ 

Work done = _________________________ 

(3) 

(Total 6 marks) 

Q5. 
A newtonmeter measures the weight of objects. 

Look at Figure 1. 

Figure 1 

  

(a)     What is the weight of the object in Figure 1? 

Weight = __________________ N 

(1) 

(b)     The spring inside the newtonmeter behaves elastically. 

What happens to the length of the spring when the object is removed from the 
newtonmeter? 

Tick one box. 
  

The spring gets longer 
 

The spring gets shorter 
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The spring stays the same 
length  

(1) 

(c)     A student carried out a practical to investigate the extension of a spring. 

Write a method the student could have used. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(d)     What could be done to improve the accuracy in this investigation? 

Tick two boxes. 
  

Use a pointer from the spring to measure the length. 
 

Use a stronger spring in the practical. 
 

Use a new spring between each reading. 
 

Make sure the spring is stationary before measuring 
length.  

Use a longer rule when measuring length. 
 

(2) 

(e)     The student added weights to a spring and measured the extension of the spring. 

Figure 2 shows his results. 

Figure 2 
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What is the relationship between force applied and extension? 

Tick one box. 
  

Extension is inversely proportional to force 
 

Extension increases by smaller values as force increases 
 

Extension is directly proportional to force 
 

(1) 

(f)     Use Figure 2 to determine the additional force needed to increase the extension in 
the spring from 5.0 cm to 7.0 cm. 

Force needed = __________________ N 

(1) 

(g)     The table below shows some results with a different spring. 
  

Force applied in N Extension in m 

0.0 0.000 

0.5 0.025 

1.0 0.050 

1.5 0.075 

What would the extension be with a force of 2.0 N? 

Tick one box. 
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0.080 m 
 

0.080 m 
 

0.095 m 
 

0.100 m 
 

(1) 

(h)     The spring constant for the spring in above Table is 20 N / m. 

Calculate the work done in stretching the spring until the extension of the spring is 
0.050m 

Use the correct equation from the Physics Equation Sheet. 

___________________________________________________________________ 

___________________________________________________________________ 

Work done = __________________ J 

(2) 

(Total 13 marks) 

Q6. 
A student investigated how the extension of a spring depends on the force applied to the 
spring. 

The diagram shows the spring before and after a force had been applied. 
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(a)      (i)     Complete the following sentence using letters, A, B, C or D, from the diagram. 

The extension of the spring is the distance between the positions labelled 

___________and ___________ on the metre rule. 

(1) 

(ii)     What form of energy is stored in the stretched spring? 

______________________________________________________________ 

(1) 

(b)     The results from the investigation are plotted on the following graph. 

  

(i)     The graph shows that the student has made an error throughout the 
investigation. 

What error has the student made? 

______________________________________________________________ 

______________________________________________________________ 

Give the reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 
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(2) 

(ii)     The student has loaded the spring beyond its limit of proportionality. 

Mark on the graph line the limit of proportionality of the spring. Label the point 
P. 

Give the reason for choosing your point P. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(c)     The student uses a different spring as a spring balance. When the student hangs a 
stone from this spring, its extension is 72 mm. 

The spring does not go past the limit of proportionality. 

Calculate the force exerted by the stone on the spring. 
  

spring constant = 25 N/m 

Show clearly how you work out your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

Force = _________________________ N 

(2) 

(Total 8 marks) 

Q7. 
Forces can be classed as contact or non-contact forces. 

(a)     Look at the table below. 

Tick one box for each type of force to say whether it is a contact force or a non-
contact force. 

  

Type of force Contact force 
Non-contact 

force 

Electrostatic     

Friction     

Gravity     

(3) 

(b)     Force is a vector quantity. 
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What are two other vector quantities? 

Tick two boxes. 
  

Mass 
 

Time 
 

Velocity 
 

Speed 
 

Displacement 
 

(2) 

(c)     A student does a practical to investigate the relationship between force and 
extension for a spring. 

Figure 1 shows how he set up his experiment. 

Figure 1 

  

What could the student do to improve the accuracy of his investigation? 

Tick one box. 
  

Use a longer ruler to measure the length 
 

Use a pointer from the spring to measure 
the length  
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Use a new spring between each reading 
 

Use a stronger spring in the investigation 
 

(1) 

(d)     The weight on the spring is the force applied to the spring. 

The student puts a mass of 25 g on the spring. 

Gravitational field strength = 9.8 N / kg 

Calculate the weight on the spring. 

Use the equation: 

                    weight = mass × gravitational field strength 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Weight on spring = _________________ N 

(3) 

(e)     The student plotted a graph of force applied and extension of the spring. 

Figure 2 shows his graph. 

Figure 2 

  

What is the relationship between force applied and extension? 
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Tick one box. 
  

Extension is directly proportional to force 
 

Extension increases by smaller values as 
force increases  

Extension is inversely proportional to force 
 

(1) 

(f)     Use Figure 2 to determine the force needed to give an extension of 4.5 cm. 

Force needed = _________________ N 

(1) 

(g)     A different spring has a spring constant of 13.5 N / m. 

Calculate the elastic potential energy stored in the spring when its extension is 12 
cm. 

Use the correct equation from the Physics equation sheet. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Elastic potential energy = _________________ J 

(2) 

(Total 13 marks) 
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Newton’s laws and stopping distances (foundation) 

Q1. 
(a)     The diagrams, A, B and C, show the horizontal forces acting on a moving car. 

Draw a line to link each diagram to the description of the car's motion at the moment 
when the forces act. 

Draw only three lines. 
  

    stationary 

 
A 

    

    constant speed 

 
B 

    

    slowing down 

 
C 

    

    accelerating forwards 

(3) 

(b)     The front crumple zone of a car is tested at a road traffic laboratory. This is done by 
using a remote control device to drive the car into a strong barrier. Electronic 
sensors are attached to a dummy inside the car. 

  

(i)      Draw an arrow in Box 1 to show the direction of the force that the car exerts 
on the barrier. 

(1) 

(ii)     Draw an arrow in Box 2 to show the direction of the force that the barrier 
exerts on the car. 
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(1) 

(iii)    Complete the following by drawing a ring around the correct line in the box. 

The car exerts a force of 5000 N on the barrier. The barrier does not move. 
The force 

  

  more than   

exerted by the barrier on the car will be equal to 5000 N. 

  less than   

(1) 

(iv)     Which one of the following gives the most likely reason for attaching 
electronic sensors to the dummy? 

Put a tick ( ) in the box next to your answer. 
  

To measure the speed of the car just before the impact. 
 

To measure the forces exerted on the dummy during the impact. 
 

To measure the distance the car travels during the impact. 
 

(1) 

(Total 7 marks) 

Q2. 
(a)     When a car is driven efficiently the engine gives a constant forward pull on the car 

as the car accelerates to its maximum speed. During this time frictional forces and 
air resistance oppose the forward motion of the car. The sketch graphs below show 
how the car’s speed increases when only the driver is in the car, and when the 
driver has a passenger in the car. 
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(i)      How does the acceleration of the car change with time? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     What conclusion can be made about the resultant (net) forward force on the 
car as its speed increases? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     On the graph, draw a line to show how you would expect the car’s speed to 
vary if it carried three passengers. 

(1) 

(b)     The manufacturer of a family car gave the following information. 

Mass of car 950g 

The car will accelerate from 0 to 33 m/s in 11 seconds. 

(i)      Calculate the acceleration of the car during the 11 seconds. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Answer ___________________________ 
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(2) 

(ii)     Calculate the force needed to produce this acceleration. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Answer _________________ N 

 (2) 

(iii)     The manufacturer of the car claims a top speed of 110 miles per hour. Explain 
why there must be a top speed for any car. 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 9 marks) 

Q3. 

  

Five forces, A, B, C, D and E act on the van. 

(a)     Complete the following sentences by choosing the correct forces from A to E. 

Force ________ is the forward force from the engine. 

Force ________ is the force resisting the van’s motion. 

(1) 

(b)     The size of forces A and E can change. 
Complete the table to show how big force A is compared to force E for each motion 
of the van. 
Do this by placing a tick in the correct box. 
The first one has been done for you. 

  

MOTION OF VAN FORCE A SMALLER 
THAN FORCE E 

FORCE A EQUAL 
TO FORCE E 

FORCE A BIGGER 
THAN FORCE E 
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Not moving       

Speeding up       

Constant speed       

Slowing down       

(3) 

(c)     When is force E zero? 

___________________________________________________________________ 

(1) 

(d)     The van has a fault and leaks one drop of oil every second. 
The diagram below shows the oil drops left on the road as the van moves from W to 
Z. 

  

Describe the motion of the van as it moves from: 

W to X _________________________________________________________ 

X to Y _________________________________________________________ 

Y to Z _________________________________________________________ 

(3) 

(e)     The driver and passengers wear seatbelts. 
Seatbelts reduce the risk of injury if the van stops suddenly. 

backwards      downwards        force           forwards       mass      weight 

Complete the following sentences, using words from the list above, to explain why 
the risk of injury is reduced if the van stops suddenly. 

A large ____________________ is needed to stop the van suddenly. 

The driver and passengers would continue to move ____________________ . 

The seatbelts supply a ____________________ force to keep the driver and 
passengers 

in their seats. 

(3) 

(Total 11 marks) 

Q4. 
(a)     A shopping trolley is being pushed at a constant speed. The arrows represent the 

horizontal forces on the trolley. 
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(i)      How big is force P compared to force F?  

______________________________________________________________ 

(1) 

(ii)     Which one of the distance-time graphs, K, L or M, shows the motion of the 
trolley? Draw a circle around your answer. 

  

(1) 

(b)     Complete the sentence by crossing out the two words in the box that are wrong.  

          Acceleration is the rate of change of  

(1) 

(c)     Three trolleys, A, B and C, are pushed using the same size force. The force causes 
each trolley to accelerate. 

  

Which trolley will have the smallest acceleration? 
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___________________________________________________________________ 

Give a reason for your answer. 

___________________________________________________________________ 

(2) 

(Total 5 marks) 

Q5. 
The diagram shows a boat pulling a water skier. 

  

(a)     The arrow represents the force on the water produced by the engine propeller. 
This force causes the boat to move. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     The boat accelerates at a constant rate in a straight line. This causes the velocity of 
the water skier to increase from 4.0 m/s to 16.0 m/s in 8.0 seconds. 

(i)      Calculate the acceleration of the water skier and give the unit. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Acceleration = _________________________ 

(3) 

(ii)     The water skier has a mass of 68 kg. 

Calculate the resultant force acting on the water skier while accelerating. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Resultant force = _________________________ N 

(2) 
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(iii)    Draw a ring around the correct answer to complete the sentence. 

The force from the boat pulling the water skier forwards 
  

  less than   

will be the same as the answer to part (b)(ii). 

  greater than   

Give the reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 9 marks) 

Q6. 
The diagram shows the forces acting on a car. The car is being driven along a straight, 
level road at a constant speed of 12 m/s. 

  

(a)     The driver then accelerates the car to 23 m/s in 4 seconds. 

Use the equation in the box to calculate the acceleration of the car. 

  

Show clearly how you work out your answer and give the unit. 

___________________________________________________________________ 

___________________________________________________________________ 

Acceleration = __________________________________________ 

(3) 

(b)     Describe how the horizontal forces acting on the car change during the first two 
seconds of the acceleration. 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 

Q7. 
The apparatus shown is used to compare the motion of a coin with the motion of a piece 
of paper as they both fall. 

  

(a)     When the tube is filled with air the coin falls faster than the piece of paper. Why? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     The air in the tube is removed by the vacuum pump. The tube is turned upside 
down. 
State two ways in which the motion of the coin and piece of paper will change 
compared to when there was air in the tube. 

1. _________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 3 marks) 



 

Page 167 

Q8. 
(a)     The arrows in the diagram represent the size and direction of the forces on a space 

shuttle, fuel tank and booster rockets one second after launch. The longer the arrow 
the bigger the force. 

Thrust force 

  

Weight of shuttle, fuel tanks and 
booster rockets plus air resistance 

(i)      Describe the upward motion of the space shuttle one second after launch. 

______________________________________________________________ 

(1) 

(ii)     By the time it moves out of the Earth’s atmosphere, the total weight of the 
space shuttle, fuel tank and booster rockets has decreased and so has the air 
resistance. 

How does this change the motion of the space shuttle? (Assume the thrust 
force does not change). 

______________________________________________________________ 

(1) 

(b)     The space shuttle takes 9 minutes to reach its orbital velocity of 8100 m/s. 

(i)      Write down the equation that links acceleration, change in velocity and time 
taken. 

______________________________________________________________ 

(1) 

(ii)     Calculate, in m/s2, the average acceleration of the space shuttle during the first 
9 minutes of its flight. Show clearly how you work out your answer. 

______________________________________________________________ 

______________________________________________________________ 

average acceleration = _______________________ m/s2 

(2) 

(iii)     How is the velocity of an object different from the speed of an object? 
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______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 6 marks) 

Q9. 
The diagram shows the horizontal forces acting on a car travelling along a straight road. 

  

(a)     Complete the following sentences by drawing a ring around the correct word in each 
box. 

  

(i)  When the driving force equals the drag force, the speed ofthe car is 

decreasing 

constant 

increasing 

(1) 

  

(ii)  Putting the brakes on transforms the car’s kinetic energy mainly into 

heat 

light 

sound 

(1) 

(b)     The charts, A, B and C give the thinking distance and the braking distance for a car 
driven under different conditions. 

(i)      Draw straight lines to match each chart to the correct conditions. 

Draw only three lines. 
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(2) 

(ii)     The three charts above all apply to dry road conditions. 

How would the braking distances be different if the road were wet? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 5 marks) 
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Velocity and acceleration incl DT and VT graphs (foundation) 

Q1. 
Figure 1 shows the forces acting on a car moving at a constant speed. 

Figure 1 

  

(a)     Which force would have to increase to make the car accelerate? 

Tick one box. 
  

A 
 

B 
 

C 
 

D 
 

(1) 

(b)     The car travels a distance of 2040 metres in 2 minutes. 

Use the following equation to calculate the mean speed of the car. 

  

___________________________________________________________________ 

___________________________________________________________________ 

Mean speed = __________________ m / s 

(2) 

(c)     The car makes an emergency stop. 
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Figure 2 shows the thinking distance and braking distance of the car. 

Figure 2 

  

What is the stopping distance? 

___________________________________________________________________ 

(1) 

(d)     The person driving the car is tired. 

What effect will this have on the thinking distance and braking distance? 

Tick one box for thinking distance. 

Tick one box for braking distance. 
  

  decreases increases 
stays the 

same 

thinking distance 
   

braking distance 
   

(2) 

(Total 6 marks) 

Q2. 
On 14 October 2012, a skydiver set a world record for the highest free fall from an aircraft. 

After falling from the aircraft, he reached a maximum steady velocity of 373 m / s after 632 
seconds. 

(a)     Draw a ring around the correct answer to complete the sentence. 
  

This maximum steady velocity is called the 

frictional 

initial 

terminal 

velocity. 

(1) 

(b)     The skydiver wore a chest pack containing monitoring and tracking equipment. 
The weight of the chest pack was 54 N. 

The gravitational field strength is 10 N / kg. 

Calculate the mass of the chest pack. 
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___________________________________________________________________ 

___________________________________________________________________ 

Mass of chest pack = ____________________ kg 

(2) 

(c)     During his fall, the skydiver’s acceleration was not uniform. 

Immediately after leaving the aircraft, the skydiver’s acceleration was 10 m / s2. 

(i)      Without any calculation, estimate his acceleration a few seconds after leaving 
the aircraft. 

Explain your value of acceleration in terms of forces. 

Estimate ______________________________________________________ 

Explanation ____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(ii)     Without any calculation, estimate his acceleration 632 seconds after leaving 
the aircraft. 

Explain your value of acceleration in terms of forces. 

Estimate ______________________________________________________ 

Explanation ____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 9 marks) 

Q3. 
(a)     A person takes their dog for a walk. 

The graph shows how the distance from their home changes with time. 



 

Page 173 

  

Which part of the graph, A, B, C or D, shows them walking the fastest? 
  

Write your answer in the box. 

  

Give the reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     During the walk, both the speed and the velocity of the person and the dog change. 

How is velocity different from speed? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 3 marks) 

Q4. 
A cyclist travelling along a straight level road accelerates at 1.2 m/s2 for 5 seconds. 
The mass of the cyclist and the bicycle is 80 kg. 

(a)     Calculate the resultant force needed to produce this acceleration. 

Show clearly how you work out your answer and give the unit. 

___________________________________________________________________ 

___________________________________________________________________ 

Resultant force = ______________________ 

(3) 

(b)     The graph shows how the velocity of the cyclist changes with time. 
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(i)      Complete the following sentence. 

The velocity includes both the speed and the _____________ of the cyclist. 

(1) 

(ii)     Why has the data for the cyclist been shown as a line graph instead of a bar 
chart? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iii)    The diagrams show the horizontal forces acting on the cyclist at three different 
speeds. The length of an arrow represents the size of the force. 

A 

  

B 

  

C 
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Which one of the diagrams, A, B or C, represents the forces acting when the 
cyclist is travelling at a constant 9 m/s? 

______________________________________________________________ 

Explain the reason for your choice. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 8 marks) 

Q5. 
(a)     Figure 1 shows the horizontal forces acting on a moving bicycle and cyclist. 

Figure 1 

  

(i)      What causes force A? 

Draw a ring around the correct answer. 

friction                gravity                weight 

(1) 

(ii)     What causes force B? 

______________________________________________________________ 

(1) 

(iii)    In this question you will be assessed on using good English, organising 
information clearly and using specialist terms where appropriate. 

Figure 2 shows how the velocity of the cyclist changes during the first part of a 
journey along a straight and level road. During this part of the journey the 
force applied by the cyclist to the bicycle pedals is constant. 

Figure 2 
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        Time 

Describe how and explain, in terms of the forces A and B, why the velocity of 
the cyclist changes: 

•        between the points X and Y 

•        and between the points Y and Z, marked on the graph in Figure 2. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Extra space ____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 



 

Page 177 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(6) 

(b)     (i)      The cyclist used the brakes to slow down and stop the bicycle. 

A constant braking force of 140 N stopped the bicycle in a distance of 24 m. 

Calculate the work done by the braking force to stop the bicycle. Give the unit. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Work done = ______________________________ 

(3) 

(ii)     Complete the following sentences. 

When the brakes are used, the bicycle slows down. The kinetic energy of the 

bicycle ______________________________ . 

At the same time, the ______________________________ of the brakes 

increases. 

(2) 

(Total 13 marks) 

Q6. 
(a)    The diagram shows the forces acting on a parachutist in free fall. 

  

The parachutist has a mass of 75 kg. 

Calculate the weight of the parachutist. 
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gravitational field strength = 10 N/kg 

Show clearly how you work out your answer and give the unit. 

___________________________________________________________________ 

___________________________________________________________________ 

Weight = __________________________ 

(3) 

(b)     In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

The graph shows how the vertical velocity of a parachutist changes from the 
moment the parachutist jumps from the aircraft until landing on the ground. 

  

Using the idea of forces, explain why the parachutist reaches a terminal velocity and 
why opening the parachute reduces the terminal velocity. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

(c)     A student wrote the following hypothesis. 

‘The larger the area of a parachute, the slower a parachutist falls.’ 

To test this hypothesis the student made three model parachutes, A, B and C, from 
one large plastic bag. The student dropped each parachute from the same height 
and timed how long each parachute took to fall to the ground. 

  

(i)      The height that the student dropped the parachute from was a control variable. 

Name one other control variable in this experiment. 

______________________________________________________________ 

(1) 

(ii)     Use the student’s hypothesis to predict which parachute, A, B or C, will hit the 
ground first. 

  

Write your answer in the box. 
 

Give a reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 12 marks) 
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Q7. 
A car has an oil leak. Every 5 seconds an oil drop falls from the bottom of the car onto the 
road. 

(a)     What force causes the oil drop to fall towards the road? 

___________________________________________________________________ 

(1) 

(b)     The diagram shows the spacing of the oil drops left on the road during part of a 
journey 

  

Describe the motion of the car as it moves from A to B. 

___________________________________________________________________ 

Explain the reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(c)     When the brakes are applied, a braking force slows down and stops the car. 

(i)      The size of the braking force affects the braking distance of the car. 

State one other factor that affects the braking distance of the car. 

______________________________________________________________ 

(1) 

(ii)     A braking force of 3 kN is used to slow down and stop the car in a distance of 
25 m. 

Calculate the work done by the brakes to stop the car and give the unit. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Work done =_________________________ 

(3) 

(Total 8 marks) 
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Science Revision Websites 

Primrose kitten 

https://www.youtube.com/channel/UCBgvmal8AR4QIK2e0E

fJwaA 

Combined science AQA GCSE 

https://padlet.com/jenny_piercy16/15bmc22on3n4 

 

Chemistry 

https://padlet.com/mrholness/chemrevision 

 

Physics 

https://padlet.com/FHSPHYSICS/HOME 

 

Free Science Lessons 

https://www.youtube.com/channel/UCqbOeHaAUXw9Il7sB

VG3_bw 

 

Save my exams 

https://www.savemyexams.co.uk/ 

 

Maths and physics tutors 

https://www.physicsandmathstutor.com/ 

 

BBC Bitesize 

https://www.bbc.co.uk/bitesize/examspecs/z8r997h 

Maths made easy 

https://mathsmadeeasy.co.uk/gcse-science-revision/ 
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