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Answer all the questions.

1 Neil and Ranjit are identical twins.

 (a) Which of the statements explains how they were formed?

  Put a tick (✓) in the box next to the correct answer.

  Two different sperm fertilised the egg. 

  Two different eggs were fertilised. 

  The cells of the embryo separated into two groups. 

  The cells of the embryo all joined together.  [1]

 (b) Their teacher can tell them apart.

  Which of the statements explains why?

  Put a tick (✓) in the box next to the best answer.

  Neil and Ranjit are different sexes. 

  There are genetic differences between Neil and Ranjit. 

  Neil and Ranjit are different ages. 

  There are differences between Neil and Ranjit caused by their 
  environments.  [1]
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 (c) Before Neil and Ranjit were born, their mother had a genetic test during pregnancy to see if 
Neil and Ranjit had a genetic disorder.

  Which of the statements gives a reason for having the test?

  Put a tick (✓) in the box next to the best answer.

  discussing whether or not the pregnancy should be terminated 

  finding out if the twins would be good at sport 

  finding out if the twins would be friends 

  deciding which school the twins should go to  [1]

 [Total: 3]
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2 Look at the diagram of a cell.

instructions for how
an organism develops
are found here

 (a) Draw a label line to connect the label with the correct part of the cell. [1]

 (b) The instructions for how an organism develops are called alleles.
  The family tree shows the inheritance of a faulty allele that causes cystic fibrosis.

first generation

second generation

third generation

fourth generation

male without cystic fibrosis 

Mary

female without cystic fibrosis 

?

male with cystic fibrosis 

female with cystic fibrosis 

Key

  (i) Which of the words best describes the allele that causes this disorder?

   Put a ring  around the correct answer.

 dominant    mixed    recessive [1]

  (ii) The second generation of the family tree consists of six people.

   How many people in the second generation have cystic fibrosis?

 answer  .......................... [1]

  (iii) When Mary is born it is not known whether or not she has cystic fibrosis. 

   What is the chance that Mary is a carrier?

   Put a ring  around the correct answer.

 100%    50%    30%    25%    0% [1]

 [Total: 4]
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3 Embryos can be tested to find out if they have any genetic defects.
 Different people have different views about genetic testing.

Ali
Genetic testing enables
you to tell if your unborn

child has a genetic disorder.

Jane
I just do not like

the idea of genetic testing.

Peter
Genetic testing is against

my religion and goes
against nature.

It should never be used.

Stella
Genetic testing could help

lower the number of
people in society with

a genetic disorder.

 (a) Which two people are making a statement that could not be tested using a scientific 
approach?

  answer .................................................... and .................................................... [2]

 (b) Which person argues that genetic testing is never justified because it is unnatural and 
wrong?

 answer ............................................. [1]

 (c) Which person argues that the incidence of a genetic disorder could be reduced?

 answer ............................................. [1]

 [Total: 4]
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4 Humans are different from each other.
 These differences may have genetic causes.
 Sometimes they are caused by the environment.
 Often differences are caused by both genes and the environment.

 Put one tick in each row to show whether the feature or condition is caused by genes, the 
environment or both.

genes environment both

Huntington’s disorder

the sex of a person

heart disease
 [3]

 [Total: 3]
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5 Dave has a heart attack.

 (a) Which two of the following are most likely to have contributed to Dave’s heart attack?

  Put ticks (✓) in the boxes next to the two best answers.

  temperature 

  fatty diet 

  viruses 

  bacteria 

  smoking  [1]

 (b) Dave survives the heart attack.
  He wants to know what caused it.
  Draw one straight line linking a possible cause of the heart attack to its correct effect.

cause effect

Dave took regular 
exercise.

Dave’s heart muscle did 
not get enough carbon 
dioxide.

Dave ate less sweet 
foods.

Dave’s heart muscle got 
too much nitrogen.

Dave’s blood vessels built 
up fatty deposits.

Dave’s heart muscle got 
too much glucose.

Dave reduced the number 
of cigarettes he smoked.

Dave’s heart muscle did 
not get enough oxygen.  [2]

 (c) Heart disease is more common in countries like the UK than in non-industrialised countries.

  Put a tick (✓) in the box next to the best explanation for this.

  The UK has more …

  … countryside. 

  … sports centres. 

  … food. 

  …doctors.  [1]

 [Total: 4]
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6 Gina has a sore throat.
 Her doctor says it may be caused by bacteria or viruses.
 Gina wants some antibiotics.
 Her doctor says they may not work.

 (a) Which two statements explain why the antibiotics may not work?

  Put ticks (✓) in the boxes next to the two correct statements.

  Gina will get another sore throat in the future. 

  Antibiotics do not work against viruses. 

  Antibiotics do not work against bacteria. 

  The viruses may have become resistant to the antibiotics. 

  The bacteria are resistant to the antibiotics. 

  Gina will get better anyway.  [2]

 (b) The doctor tells Gina that a new drug is being developed to treat sore throats.

  These steps describe the development of the new drug.

  They are in the wrong order.

  A The new drug is tested on ill people for its effectiveness.

  B The new drug is tested on healthy volunteers for safety.

  C The new drug is passed for use on the general public.

  D The new drug is tested on human cells.

  E The new drug is tested on animals.

  Fill in the boxes to show the right order.
  Two have been done for you.

E A
 [2]

 [Total: 4]
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7 Steve has been vaccinated three times against polio.
 Two of the vaccinations were boosters.
 The graph shows what effect the vaccinations have on the amount of antibodies in Steve’s blood.

0 2 4 6 8

age in years

amount of
antibody

in the blood

booster
vaccination

booster
vaccination

antibody level
that provides
protection

antibody level
that does not
provide protection

10 12 14 16

 (a) At what age (in years) was Steve most likely to get polio?

 answer ............................................. [1]

 (b) At what age (in years) did Steve have his first vaccination?

 answer ............................................. [1]

 (c) At what ages (in years) did Steve have booster vaccinations?

  Put a ring  around the correct answer.

 2 and 6    0 and 4    4 and 15    3 and 6 [1]

 (d) The scientist Louis Pasteur developed a vaccine against rabies.
  It was injected into people after they had been bitten by a dog carrying the rabies virus.
  The vaccine was not completely successful in saving lives.

  Which statement explains why?

  Put a tick (✓) in the box next to the best statement.

  several injections were needed 

  vaccinations work best if given after getting an infection 

  the side effects of the vaccine lasted too long 

  people’s bodies did not have time to make enough antibodies  [1]
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 (e) The government has a measles, mumps and rubella (MMR) vaccination policy.
  It wants all children to be vaccinated with the MMR vaccine.
  Different people have different views about this policy.

Ranjit
The MMR vaccine may

cause autism.

Jane
I think the risk of catching measles

is greater than the risk of
developing autism.

But some people think the reverse.

Peter
The MMR vaccine protects
against measles, mumps

and rubella.

Stella
Parents should be

forced by law to have
their children vaccinated.

  (i) Which person is summarising two different views?

 answer  ............................................ [1]

  (ii) Which person is describing an action which is hard to justify?

 answer  ............................................ [1]

 [Total: 6]
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8 Life on Earth developed by the process of evolution.

 (a) How long ago did life begin on Earth?

  Put a ring  around the correct answer.

 3500 years   35 000 years   3500 million years   3500 billion years [1]

 (b) Which statement about how life began is true?

  Put a tick (✓) in the box next to the correct statement.

  Living things developed from molecules that …

  … could copy themselves. 

  … got bigger and bigger. 

  … dissolved in water. 

  … got smaller and smaller.  [1]

 (c) Which process describes how evolution happens?

  Put a tick (✓) in the box next to the correct process.

   cloning 

   gene therapy 

   homeostasis 

   natural selection 
 [1] 
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 (d) Conditions on other planets can be very different from conditions on Earth.

  Which statement about evolution is true if conditions on Earth had been very different?

  Put a tick (✓) in the box next to the correct statement.

  Evolution …

  … would not have taken place. 

  … would have produced the same result. 

  … could have produced a different result. 

  … always happens more quickly. 

  … always happens more slowly.  [1]

 [Total: 4]
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9 People have different ideas about how life evolved on Earth.

Ranjit
It took millions of years for

humans to evolve. How
come some people think that life

began 1000 years ago?

Jane
Scientists think life evolved

on Earth. Organisms that were
better adapted to their

environment had a better
chance of survival.

Peter
The Earth formed billions of

years ago, but we do not
have enough data to say
how or when life started.

Stella
Some people think

that God made the world
and everything in it.

 (a) Which two people make statements which include data?

  answer .................................................... and .................................................... [2]

 (b) Which person is making a statement which includes an agreed scientific explanation?

 answer ............................................. [1]

 (c) Which person is suggesting a reason why scientists disagree?

 answer ............................................. [1]

 [Total: 4]
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10 The nervous system is made up of neurons linking receptor cells to effector cells.

 (a) Look at the examples of types of cell.

  Put ticks (✓) in the boxes next to two examples of effector cells.

  cells that sense pressure in the skin 

  cells that react to light in the retina 

  cells that contract in muscles 

  cells in glands found in the body 

  cells that detect sound in the ear  [2]

 (b) Which two parts of the nervous system are responsible for coordination?

  Put ticks (✓) in the boxes next to the two correct answers.

  motor neuron 

  brain 

  receptor 

  effector 

  spinal cord 

  sensory neuron  [2]

 (c) A student produced this table to describe the differences between the nervous system and 
the hormonal system.

  Complete the table by putting these words into the correct column.

  chemical   electrical   fast   long-lasting   short-lasting   slow 

hormonal system nervous system

 
[2]

 [Total: 6]
END OF QUESTION PAPER
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