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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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Question 1 begins on page 4.
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Answer all the questions.

Section A – Module B3

1 (a) Look at the diagram of a cheek cell.

  On the diagram, label the nucleus. [1]

 (b) Look at the list.

  Put a ring  around the part of the cell where most chemical reactions take place.

cell membrane

cytoplasm

nucleus
 [1]

 (c) Chromosomes are found in the nucleus.

  Chromosomes are made from a chemical.

  Write down the name of this chemical.

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

 (d) Cells divide so that organisms can grow bigger.

  Write down one other reason why cells divide.

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

 .............................................................................................................................................  [1]
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 (e) Look at the diagram of a sperm cell.

acrosome

  (i) The acrosome contains a type of chemical.

   Write down the name of this type of chemical.

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

  (ii) Describe the job of this chemical in sexual reproduction.

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

[Total: 6]
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2 Gary and Peter are twins.

 They both came from the same fertilised egg.

 (a) Finish the sentences about Gary and Peter.

  Choose the best words from this list.

clones

different

identical

similar

zygotes

  Gary and Peter have ………………………… genes.

  This makes them naturally occurring …………………………… . [2]

 (b) Like all infants Gary and Peter are monitored by a health visitor to make sure they are growing 
normally.

  Their masses are measured every three months.

  The table shows their masses.

age in months 0 3 6 9 12 15 18 21 24

Gary’s mass in kg 2.8 5.2 6.8 8.0  9.0  9.6 10.0 10.3 10.3

Peter’s mass in kg 3.0 6.0 8.0 9.6 10.4 11.2 11.8 12.2 12.6

© iStockphoto. com / Galina Barskaya
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  Peter’s mass has been plotted on a graph.

  (i) Finish the graph by plotting the mass for Gary.

   The first three points have been done for you. [2]

  (ii) Draw the best curve for Gary. [1]
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 (c) The health visitor is concerned about Gary.

  Suggest why.

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

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

[Total: 6]
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3 Look at the photograph of a human foetus.

 (a) The foetus is attached to the mother by the placenta.

  Look at the statements.

  Which one best describes the job of the placenta?

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

   to pass oxygen from the foetus to the mother 

   to pass carbon dioxide from the mother to the foetus 

   to pass oxygen from the mother to the foetus 

   to pass waste from the mother to the foetus 
[1]

 (b) During pregnancy a midwife will check the heart of the foetus.

  Write down the job of the heart.

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

 (c) Arteries are a type of blood vessel.

  (i) Write down the name of one other type of blood vessel.

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

  (ii) One artery takes blood from the heart to the lungs.

   A gas leaves the blood in the lungs.

   Put a ring  around the gas that leaves the blood in the lungs.

    carbon dioxide        carbon monoxide        nitrogen        oxygen [1]

[Total: 4]

© Dr M.A. Ansary / Science Photo Library
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4 Jennifer has a plant growing by the window.

 Look at the picture.

 Jennifer thinks the plant is growing towards light.

 She investigates whether plants do grow towards light.

 Here is a list of apparatus Jennifer could use.

 • two plants

 • two boxes

 • scissors

 (a) Describe how Jennifer could use the apparatus to prove the plants grow towards light.

  You may use a labelled diagram to help you.

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

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

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

 .............................................................................................................................................  [3]
[Turn over for remainder of question 4
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 (b) Jennifer finds out more about the growth of plants.

  She finds out that chemicals called hormones control growth.

  Plant hormones control other processes in the plants.

  Write down one other process plant hormones control.

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

[Total: 4]
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Section B – Module C3

5 Fred and Liz heat copper carbonate.

 Look at the diagram. It shows the apparatus they use.

copper carbonate

solution X

HEAT

 (a) This reaction shows thermal decomposition.

  Complete the sentence about the thermal decomposition of copper carbonate.

  Choose phrases or words from the list.

  broken down built up electricity

  heat light unchanged

  Thermal decomposition is a reaction where copper carbonate

  is ……………………………… into two different substances

  by ……………………………… . [2]

 (b) In this reaction the copper carbonate is changed into copper oxide and carbon dioxide.

  Write a word equation for this reaction.

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

 (c) Solution X is limewater.

  What happens to limewater when carbon dioxide is bubbled through it?

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

[Total: 4]
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6 This question is about carbon dioxide.

 (a) The bonds in carbon dioxide are made up of shared electrons.

  What type of bonding is this?

  Choose from the list.

covalent

ionic

metallic

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

 (b) What is the state of carbon dioxide at room temperature?

  Choose from the list.

gas

liquid

solid

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

 (c) Carbon dioxide has a low melting point.

  This is a physical property.

  Write down one other physical property of carbon dioxide.

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

[Total: 3]
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7 John and Leah do some flame tests.

 They test the chemicals in three bottles.

 One bottle contains sodium chloride, another potassium chloride and a third lithium chloride.

 The labels are missing from the bottles.

 John and Leah want to find out which chemical each bottle contains.

 (a) Describe how they do a flame test.

  You should include

  • what they do

  • the results they would get for each chemical.

  You may wish to draw a labelled diagram to help your answer.

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

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

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

 .............................................................................................................................................  [3]

[Turn over for remainder of question 7
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 (b) Lithium, sodium and potassium are Group 1 elements.

  What is the common name for the Group 1 elements?

  Choose from the list.

alkali metals

halogens

noble gases

transition elements

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

[Total: 4]
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8 Look at the table. It shows some properties of the Group 7 elements.

element molecular 
formula

colour state at room 
temperature

fluorine F2 pale yellow gas

chlorine Cl 2 …………………………… gas

bromine Br2 red / brown ……………………………

iodine I2 dark grey solid

astatine At2 black solid

 (a) Complete the table to show the colour of chlorine and the state of bromine at room 
temperature. [2]

 (b) Which is the most reactive Group 7 element?

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

 (c) Draw a straight line between each substance and its use.

  You should draw only three lines.

substance use

chlorine to flavour food

iodine to make pesticides and plastics

sodium chloride to sterilise wounds

[2]

[Total: 5]
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9 This question is about the elements in the Periodic Table.

 Use the Periodic Table on the back page to help you to answer these questions.

 (a) Find sodium, Na, on the Periodic Table.

  What is the atomic number of sodium?

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

 (b) Which element has an atomic number of 17?

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

 (c) Look at the formula.

KBr

  Write down the names of the elements in the formula.

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

[Total: 4]
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Section C – Module P3

10 This question is about road safety.

 (a) There is a speed camera on the road.

  There are lines painted on the road near the camera.

  Look at the diagram.

camera

car car

  The camera flashes twice.

  Two photographs are taken of a speeding car.

  The photographs show the places where the car was.

  (i) Why are lines painted on the road?

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

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

  (ii) Why does the camera take two photographs?

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

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

 (b) Look at the diagram about the stopping distance for a car.

12 m 24 m

thinking distance braking distance

  (i) What does thinking distance mean?

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

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

[Turn over for remainder of question 10
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  (ii) Higher speed increases the thinking distance.

   What else will increase the thinking distance?

   Write down two other examples.

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

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

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

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

[Total: 6]
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11 Cars have safety features.

 (a) How do air bags reduce injuries in a crash?

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

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

 (b) Seatbelts have to be replaced after a crash.

  Explain why.

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

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

 (c) Electrically operated windows can be a passive safety feature.

  Write down one other passive safety feature.

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

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

[Total: 3]

[Turn over
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12 This question is about energy.

 Look at the diagrams.

A
books on a shelf

B
climbing steadily

up a mountain

C
brick on floor

D
parachute falling steadily

E
ball rolling downhill

 (a) (i) One of these has only potential energy.

   Which one?

   Choose from: A      B      C      D      E

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

  (ii) Two of these have zero kinetic energy.

   Which two?

   Choose from: A      B      C      D      E

 .............................................................. and  ..............................................................  [2]
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  (iii) One of these is gaining kinetic energy.

   Which one?

   Choose from: A      B      C      D      E

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

  (iv) One of these transfers potential energy into kinetic energy.

   Which one?

   Choose from: A      B      C      D      E

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

 (b) The mountain climber does work when he climbs the mountain.

  The mountain climber does 4 000 J of work in 100 seconds.

   Calculate the power of the mountain climber.

   Use the equations on page 2 to help you.

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

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

answer .................................................... W [2]

 (c) Look at the diagram of the books on the shelf.

  No work is being done on the books.

  Explain why.

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

[Total: 8]
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13 This question is about air resistance or drag.

 These two objects can be hit with a racquet.

 Look at the diagrams.

shuttlecock tennis ball

 (a) Sally hits the two objects with the same racquet.

  She hits them as hard as she can.

  They both leave the racquet at the same speed.

  Look at the graph of how their speeds change.

speed

time

tennis ball

shuttlecock
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  (i) The shuttlecock travels slower.

   Suggest why.

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

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

  (ii) Sally cannot hit the shuttlecock any harder.

   Suggest what Sally could change to make it move more quickly through the air.

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

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

 (b) There is no atmosphere in outer space.

  This means that the shuttlecock would move further in outer space.

  Suggest why.

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

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

[Total: 3]

END OF QUESTION PAPER
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