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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

resistance = voltage
current
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Answer all the questions.

Section A – Module B3

1 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.

 (a) Ice crystals often destroy the genetic material (genes) in cells.

  (i) Which part of the cell contains the genetic material?

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

  (ii)  What chemical is the genetic material made of?

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

 (b) Write down the name of the first mammal that was cloned from an adult.

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



4

© OCR 2011

 (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: 4]
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2 The diagram shows a soya plant growing out of the soil.

 (a) The shoots and roots of the soya plant grow in different directions.

  Finish these sentences to explain the direction of their growth.

The shoots grow upwards in response to ................................................................................ .

The roots grow downwards in response to .......................................................................... .[2]

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

  (i) Write down the name of one of these plant hormones.

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

  (ii) Plant hormones control other features.

   Put a tick (✓) in the box next to the feature controlled by plant hormones.

    the colour of the flowers 

    the type of seed made 

    when the plant produces flowers  [1]

 (c) To grow, soya plants need to make new cells.

  Write down two other reasons why a plant needs to make new cells.

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

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

 .............................................................................................................................................. [2]
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 (d) The diagram shows a cell from the leaf of a soya plant.

cell membrane

cell wall

cytoplasm

chloroplast

vacuole

  Which two labelled parts of the plant cell help to support the plant?

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

 (e) Scientists have produced soya plants that are resistant to herbicides (weed killers).

  They have done this by genetic engineering.

  What is meant by genetic engineering?

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

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

 [Total: 9]
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3 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) Put ticks (✓) next to the two statements that describe where oxygen enters and leaves the 
blood.

   Oxygen enters the blood in the lungs. 

   Oxygen enters the blood in body tissues. 

   Oxygen leaves the blood in body tissues. 

   Oxygen leaves the blood in the lungs.  [1]

 (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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4 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

0.01 0.001 5

veins 5 – 30 0.5 60

 (a) The name of one of the three types of blood vessel is missing from the table.

  Write down the name of this type of blood vessel.

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

 (b) Which type of blood vessel contains blood at the highest pressure?

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

 (c) The heart contains 12 % of the body’s blood.

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

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

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

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

 (d) The heart pumps blood into two arteries.

  One of these is the pulmonary artery.

  Write down the name of the other artery.

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

 [Total: 4]
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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

chlorine

gold

hydrogen

oxygen

sulfur

bromine

fluorine

helium

iron

phosphorus

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 has an atomic number of 16?

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

 (b) Which element relights a glowing splint?

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

 (c) Which element burns with a squeaky pop when ignited with a burning splint?

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

 (d) Which metal element is usually extracted from its mineral using electrolysis?

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

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

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

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

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

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

 (a) Iron is used to make steel for bridges.

  Write down one other use for iron.

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

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

  Copper is used to make electrical wire.

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

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

 (c) Put a tick (✓) next to the correct statement about metals.

   Most metals have low melting points. 

   Most metals are good conductors of heat. 

   Most metals are weak. 

   Most metals have a low density. 

   Most metals are soft.  [1]
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 (d) Look at the diagram. It shows how the particles are arranged in a liquid metal.

  The particles are close together but not in a set pattern.

  Describe how the particles are arranged in a solid metal.

  A diagram may help you answer the question.

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

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

 .............................................................................................................................................. [2]

 [Total: 5]
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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) How many electrons are there in the outer shell?

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

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

  How can you tell from the diagram of the atom?

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

 (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 electric charge relative mass

electron ........................ 0.0005

neutron 0 ........................

proton positive 1

 [2]

 [Total: 5]
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8 Fluorine, chlorine and bromine are halogens.

 Lithium, sodium and potassium are alkali metals.

 Look at the diagram. It shows how the alkali metals are stored.

oil

alkali metal

 (a) Write down two reasons why alkali metals are stored under oil.

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

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

 .............................................................................................................................................. [2]

 (b) Lithium reacts with bromine to make lithium bromide.

  The reaction of potassium with bromine is much more violent than the reaction of lithium with 
bromine.

  Suggest why.

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

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

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

  Finish the sentence about how this happens.

Lithium atoms lose  ............................................. to make positive lithium ions. [1]

 [Total: 4]
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Section C – Module P3

9 Neil and Jill check the speeds of cars outside their school.

 They time how long the cars take to travel between two lamp posts.

 They use some equipment to take the measurements.

 (a) Complete the table. 

  Choose the best answers from the list.

30 cm rule

clock

micrometer

stopwatch

tape measure

watch

measurement equipment used units

distance m

time s

 [2]

 (b) Neil and Jill use the measurements to calculate the speed.

  What are the correct units for speed?

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



15

Turn over© OCR 2011

 (c) Look at their results.

type of car time taken to travel between 
lamp posts in seconds

Audi 3.2

BMW 3.4

Citroen 1.2

Mercedes 3.6

Skoda 1.8

Toyota 2.9

  Which car travels the fastest between the lamp posts?

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

 [Total: 4]
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10 Three students in a class run a race.

 The rest of the class measure their speeds during the race.

 The results are shown on a graph.

 Look at the graph.

speed

Rajwan

Jac

Bekky

time

 Complete the table. 

 Write each student’s name in the correct place.

name description of speed

decreasing speed

constant speed

increasing speed

 [2]

 [Total: 2]
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11  Look at the diagram.

 It shows information from the Highway Code.

thinking distance = 12 m braking distance = 24 m

 (a) What does thinking distance mean?

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

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

 .............................................................................................................................................  [2]

 (b) What does braking distance mean?

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

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

 (c) Use the information from the Highway Code to calculate the stopping distance.

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

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

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

 [Total: 4]
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12 This question is about fuels and road transport.

 Most cars use fuels made from fossil fuel.

 (a) (i) Write down the names of two of these fuels used to run cars.

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

  (ii) Look at the information on fuel consumption.

type of vehicle fuel consumption 
in kilometres per litre

bus 3

car 11

motorbike 23

tractor 4

  The motorbike has the best fuel consumption.

  Use the table to explain why.

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

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

 (b) Electricity can be used to power cars.

  What provides the electricity for these cars?

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

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

 [Total: 4]
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13 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 2 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]

END OF QUESTION PAPER
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