
OXFORD CAMBRIDGE AND RSA EXAMINATIONS
GENERAL CERTIFICATE OF SECONDARY EDUCATION

B623/02
GATEWAY SCIENCE

ADDITIONAL SCIENCE B
Unit 1  Modules B3 C3 P3 (Higher Tier)

WEDNESDAY 19 JANUARY 2011: Morning
DURATION: 1 hour

SUITABLE FOR VISUALLY IMPAIRED CANDIDATES

Candidates answer on the question paper.
A calculator may be used for this paper.

OCR SUPPLIED MATERIALS:
None

OTHER MATERIALS REQUIRED:
Pencil
Ruler (cm/mm)

DC (LEO/SW) 11MEP01113 40125/1
© OCR 2011 [Y/103/4259]

READ INSTRUCTIONS OVERLEAF

Candidate
forename

Centre
number

Candidate
number

Candidate
surname



2

INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

• Use black ink. Pencil may be used for graphs and 
diagrams only.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your candidate number, 
centre number and question number(s).

• Answer ALL the questions.

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [ ] at the 
end of each question or part question.

• A list of physics equations is printed on page three.

• The Periodic Table is printed on the back page.

• The total number of marks for this paper is 60.
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EQUATIONS

speed = distance
time taken

acceleration = change in speed
time taken

force = mass × acceleration

work done = force × distance

power = work done
time

kinetic energy = 12 mv2

potential energy = mgh

weight = mass × gravitational field strength

resistance = voltage
current
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Answer ALL the questions.

SECTION A – MODULE B3

1 The diagram shows human lungs.

 Air passes down the windpipe to lots of small air 
sacs.

 The air sacs allow gases to pass into and out of the 
blood.

 

 (a) What is the name of the small air sacs in the 
lungs?

 ________________________________________ [1]

 (b) The air sacs are adapted to allow efficient 
movement of gases into and out of the blood.

  Write down ONE way in which they are adapted.

 ________________________________________ [1]
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 (c) Julie has difficulty getting air into her lungs.

  This is because her windpipe is damaged.

  Doctors repair her windpipe using stem cells.

  Suggest why they use stem cells.

 __________________________________________

 ________________________________________ [1]

 [Total: 3]
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2 The table shows some information about the three 
main types of blood vessel in the body.

type of 
blood 
vessel

diameter
in mm

average 
thickness of 
wall in mm

percentage of 
the body’s blood 
contained in the 

vessel

arteries 4 – 25 1

capillaries 0.01 0.001 5

veins 5 – 30 0.5 60

 (a) Capillaries carry blood from arteries to veins.

  (i) What is ANOTHER function of capillaries in the 
body?

 _______________________________________

 _____________________________________ [1]

  (ii) Explain how ONE adaptation of capillaries 
allows them to work efficiently.

   You must include information from the table in 
your answer.

adaptation  ______________________________

explanation _____________________________

 _____________________________________ [2]
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 (b) (i) The heart contains 12 % of the body’s blood.

   Calculate the percentage of the body’s blood 
contained in the arteries.

 _______________________________________

 _______________________________________

answer ___________________ % [1]

  (ii) The heart pumps blood out into two arteries.

   One of these is the pulmonary artery.

   Write down the name of the OTHER artery.

 _____________________________________ [1]

 [Total: 5]
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3 Read this newspaper article carefully.

SCIENTISTS CLONE A FROZEN MOUSE

Scientists have produced clones of a mouse that has 
been dead and frozen for 16 years.

This comes 11 years after the first living adult mammal 
was cloned.

Cloning dead, frozen animals was thought to be 
impossible due to cell damage.
Genetic material is destroyed when ice crystals form 
inside cells. 

The scientists used genetic material from brain cells 
because the high fat content protected the cells from 
ice damage.

This work may be used on humans in the future. This 
would raise many ethical issues.
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 (a) Finish the following sentences about the cloned 
mice.

  The cloned mice contain the same genetic 
material as the frozen mouse.

  The genetic code is determined by the sequence

  of _______________________ in DNA.

  Identical genetic material will code for the

  production of identical _______________________ 

  molecules. [2]

 (b) The mice were produced by a cloning process 
similar to the one used to produce Dolly the 
sheep.

  Write about how this cloning process is 
performed.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]
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 (c) The article claims that there are possible ethical 
issues if this technique were to be used on 
humans.

  ONE of these statements does NOT contain an 
ethical issue.

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

  In the future, humans could be frozen 
after death and cloned. 

  The technique took years to develop. 

  Many of the embryos produced by this 
technique die because they are abnormal. 

  Children produced by cloning may be 
expected to develop certain skills. 

 [1]

 [Total: 6]
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4 The diagram shows a soya plant growing in soil.

 

 (a) When a plant grows, new cells are made by cell 
division.

  Where in the plant does cell division occur?

 __________________________________________

 ________________________________________ [1]

 (b) The shoot of the soya plant is growing towards 
light.

  (i) What name is given to this growth response?

 _____________________________________ [1]

  (ii) The growth of the soya plant is controlled by 
plant hormones.

   Write down the name of ONE of these plant 
hormones.

 _____________________________________ [1]
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 (c) Scientists have used genetic engineering to 
produce soya plants that are resistant to herbicide 
(weed killer).

  (i) Suggest why some farmers want to grow these 
genetically engineered plants.

 _______________________________________

 _____________________________________ [1]

  (ii) Some people are against the use of such 
genetically engineered plants and some 
people think that they are useful.

   Suggest how people’s views on this subject 
may be affected by where they live in the 
world.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 [Total: 6]
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SECTION B – MODULE C3

5 This question is about the elements in the Periodic 
Table.

 Look at the list of elements.

aluminium

fluorine

hydrogen

phosphorus

bromine

gold

iron

sulfur

chlorine

helium

oxygen

zinc

 Answer the questions.

 Choose your answers from the list.

 Each element can be used ONCE, MORE THAN ONCE 
or NOT AT ALL.

 The Periodic Table on the back page may help you.

 (a) Which element is a green gas at room 
temperature?

 ________________________________________ [1]

 (b) Which element is an orange liquid at room 
temperature?

 ________________________________________ [1]
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 (c) Dilute sulfuric acid is electrolysed.

  Which element is made at the positive electrode 
(anode)?

 ________________________________________ [1]

 (d) Which element is used as a catalyst in the Haber 
process?

 ________________________________________ [1]

 [Total: 4]
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6 Iron and copper are typical metals.

 (a) Look at the picture of some electrical wires.

  

  Copper is used to make electrical wire even 
though it is expensive.

  This is because copper is a good conductor of 
electricity.

  Write down one OTHER reason why copper is 
used to make electrical wires.

 ________________________________________ [1]
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 (b) Look at the diagram. It shows the structure of a 
metal. 

  

e e e e e

e e e e
e

positive ion

electron

  (i) Copper conducts electricity.

   Explain why. Use ideas about the structure of 
metals.

 _______________________________________

 _____________________________________ [1]

  (ii) Iron has a very high melting point.

   Explain why. Use ideas about the structure of 
metals.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 [Total: 4]
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7 All elements are made up of atoms.

 Look at the diagram of an atom of an element.

X

X

X

X X

X
X

= proton

= neutron

= electron

nucleus

 (a) To which GROUP of the Periodic Table does the 
element belong?

  ______________________ [1]

 (b) This element is in period 2 of the Periodic Table.

  How can you tell from the diagram of the atom?

 ________________________________________ [1]
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 (c) The atom has a mass number of 12.

  How can you tell from the diagram of the atom?

 ________________________________________ [1]

 (d) Complete the table about the particles found in 
atoms.

particle relative electric 
charge relative mass

electron ____________ 0.0005

neutron 0 ____________

proton +1 1

 [2]

 (e) Explain why an atom of this element is neutral.

 __________________________________________

 ________________________________________ [1]

 [Total: 6]
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8 Fluorine, chlorine and bromine are halogens.

 Lithium, sodium and potassium are alkali metals.

 Lithium reacts with bromine to make lithium bromide. 

2Li  +  Br2    2LiBr

 In this reaction lithium ions are made.

 (a) Lithium atoms make lithium ions, Li+.

  Finish the sentence about how this happens.

Lithium atoms lose ______________________ to

make positive lithium ions. [1]

 (b) Potassium reacts with fluorine to make potassium 
fluoride.

  Write the BALANCED SYMBOL equation for this 
reaction.

 ________________________________________ [2]
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 (c) The reaction between potassium and fluorine is 
more violent than that of lithium and bromine.

  One reason is that fluorine is more reactive than 
bromine.

  Explain why fluorine is more reactive.

  Use ideas about gain of electrons.

 __________________________________________

 ________________________________________ [1]

 (d) Chlorine has the electronic structure 2.8.7.

  Draw a ‘dot and cross’ diagram to show the 
bonding in a chlorine molecule, Cl2.

  You only need to draw the electrons in the outer 
shells.

 [2]

 [Total: 6]
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SECTION C – MODULE P3

9 This question is about the energy and speed of a 
roller coaster.

 (a) An electric motor pulls the roller coaster car up 
the slope. 

pulling force = 1000 N

opposite force

  (i) The car moves 20 m. 

   The pulling force is 1000 N.

   Calculate the work done on the car.

   The equations on page 3 may help you.

 _______________________________________

 _______________________________________

answer ___________________ J [2]

  (ii) The car climbs the slope at a STEADY SPEED. 

   What is the size of the opposite force when the 
speed is steady?

answer___________________ N [1]
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 (b) Look at the diagram of the roller coaster.

A

B

C

  The car stops at point A.

  What type of energy does the car have when it 
stops here?

 _______________________________________  [1]

 (c) The car rolls down the slope.

  At point B its speed is 6 m/s.

  At point C its speed has doubled to 12 m/s.

  What happens to its KINETIC energy between 
point B and point C?

 __________________________________________

 _______________________________________  [2]

 [Total: 6]
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10 Look at the diagram.

 It shows the stopping distance of a car travelling at 
16 m/s.

thinking distance = 12 m braking distance = 24 m

 (a) Thinking distance AND braking distance both 
increase when cars go faster.

  (i) Write down two OTHER things that can 
increase the THINKING distance.

1  ______________________________________

2  ___________________________________  [2]

  (ii) Write down one OTHER thing that can increase 
BRAKING distance.

 ____________________________________  [1]
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 (b) Another car travels at 32 m/s. 

  This car brakes suddenly.

  Look at the speed – time graph of the car.

10 160

32

time in seconds

speed
in m/s

  The car brakes in 6 s.

  Use the graph to calculate the distance the car 
moves while BRAKING.

 __________________________________________

 __________________________________________

answer ___________________ m [2]

 [Total: 5]



26

11 This question is about the fuel consumption of 
different vehicles.

 Look at the information on fuel consumption.

type of vehicle fuel consumption in 
kilometres per litre

number of 
people carried 

by vehicle

bus 3 60

car 11 4

motorbike 23 2

tractor 4 1

 (a) The motorbike has the lowest fuel consumption. 

  How far can the motorbike travel on 5 litres of 
fuel?

 __________________________________________

answer ____________________ km [1]

 (b) The bus is better for the environment than the 
motorbike. 

  Use the information in the table to explain why.

 __________________________________________

 _______________________________________  [1]
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 (c) The average fuel consumption of the car is 
11 kilometres per litre but this consumption can 
vary from 7 to 13 kilometres per litre.

  Suggest TWO reasons for this variation.

1  _________________________________________

 __________________________________________

2  _________________________________________

 _______________________________________  [2]

 [Total: 4]
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12 Cars have crumple zones.

 

crumple zone

 Crumple zones absorb energy and help to reduce 
injuries in a crash.

 Explain why.

 In your answer use ideas about

  • force

  • time

  • acceleration.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 __________________________________________  [3]

 [Total: 3]
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13 A car has a maximum driving force of 2000 N. 

 It has a top speed of 140 km/h.

 Look at the diagram.

140 km/h

2000 N drag
force

2000 N driving
force

 A roof box is placed on top of the car. Look at the 
diagram.

2000 N driving
force

 Explain why the roof box affects the drag force.

 _____________________________________________

 _____________________________________________

 Explain why the top speed is lower with the roof box.

 _____________________________________________

 _____________________________________________

 __________________________________________  [2]

 [Total: 2]

END OF QUESTION PAPER
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