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INSTRUCTIONS TO CANDIDATES

• Write your name in capital letters, your Centre Number and Candidate Number in the boxes above.
• Use blue or black ink. Pencil may be used for graphs and diagrams only.
• Read each question carefully and make sure that you know what you 

have to do before starting your answer.
• Answer all the questions.
• Do not write in the bar codes.
• Write your answer to each question in the space provided.

INFORMATION FOR CANDIDATES

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

• The total number of marks for this paper is 42.
• A list of physics equations is printed on page two.
• The Periodic Table is printed on the back page.
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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

speed  =
  

distance travelled
time taken

momentum  =  mass  ×  velocity

change of momentum  =  resultant force  ×  time for which it acts

work done by a force  =  force  ×  distance moved by the force

change in energy  =  work done

change in GPE  =  weight  ×  vertical height difference

kinetic energy = 1
2   ×  mass  ×  [velocity]2

Electric Circuits

resistance  =
  

voltage
current

Vp

Vs
 = 

Np

Ns

energy transferred  =  power  ×  time

power  =  potential difference  ×  current

efficiency  =  
  

energy usefully transferred
total energy supplied

   ×  100%

The Wave Model of Radiation

wave speed  =  frequency  ×  wavelength
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Answer all the questions.

1 (a) Some bottles of chemicals have hazard symbols on them.

  Draw a straight line from each hazard symbol to its meaning.

 hazard symbol meaning

  

corrosive

  

toxic

  

highly 
flammable

[2]

 (b) We often need to know whether a chemical is a solid, liquid or gas at room temperature.

  Fill in the boxes to show if these chemicals are solid, liquid or gas at room temperature.

chemical melting point 
in °C

boiling point 
in °C

solid, liquid 
or gas

A 114 184

B  42 713

C  –7  58

[2]

[Total: 4]
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2 The Periodic Table lists all the chemical elements.

 (a) The elements are all arranged in order. What is this order?

  A alphabetical order

  B order of mass

  C order of proton number

  D order of boiling point

  E order of reactivity

  F order of size

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

 (b) Use the Periodic Table at the back of this paper to find the element with atomic number = 3.

  Write down its name, symbol and relative atomic mass.

 name  ...............................................................

 symbol  ...............................................................

 relative atomic mass  .........................................................  [3]

 (c) The electron arrangement of one element in the Periodic Table is 2.8.7.

  Put a ring  around the group number for this element.

2        3        7        8
[1]

[Total: 5]
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3 In 1859 Robert Bunsen discovered line spectra.

 Mary asks her friends why line spectra are useful.

To help
design the Bunsen

burner

To help
discover new

elements

To help
explain the Periodic

Table

To make
narrow beams

of light

Ann

Boyle

Charles

Sam

 Who gives the best answer?

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

[Total: 1]
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4 A doctor tells Johnny that he should use ‘low-salt’ instead of normal salt.

 (a) In ‘low-salt’, some of the sodium chloride is replaced with potassium chloride.

  Why is it possible to replace sodium chloride with potassium chloride in salt?

  Choose the statement which is the most likely explanation.

  A Sodium is more reactive than potassium.

  B When salt dissolves, its ions split apart.

  C Potassium chloride flows more easily than sodium chloride.

  D Sodium and potassium are both in Group I.

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

 (b) Johnny checks the amount of salt in different tins of baked beans.

  The labels have different amounts of useful information.

Ed’s
beans

Alice’s
beans

Pete’s
beans

Ben’s
beans

Wanda’s
beans

  Fill in the boxes below to show the order of increasing useful information in the labels.

  The first one has been done for you.

  order 

Alice

[3]

[Total: 4]
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5 Jake drives his car past a speed camera.

 (a) The camera takes a photograph of the car.

  It takes another photograph 0.50 s later.

  The photographs show that the car moves a distance of 9.0 m between the two photographs.

  What is the average speed of the car?

  Put a ring  around the correct answer.

0.056 m / s        4.5 m / s        18 m / s        450 m / s
[1]

 (b) The car is speeding up as the photographs are being taken.

  (i) Complete the table with true or false for a car which is speeding up.

The counter force on the car is … true or false

… equal to the driving force.

… less than the driving force.

… getting smaller all the time.

… greater than the driving force.

… in the same direction as the driving force.

… in the opposite direction to the driving force.

[2]
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  (ii) Which of these velocity-time graphs, A, B, C or D, shows the motion of the car as it 
passes the speed camera?

velocity velocity velocity

velocity

time time time

time

A B C

D

0 0 0

0

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

[Total: 4]
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6 Sally plays football.

 (a) When she kicks the ball, she exerts a force on it.

  The direction of the force is shown in the diagram above.

  One of the diagrams below shows the direction of the force on Sally’s foot from the ball.

  Draw a ring  around the correct diagram.

[1]

 (b) Sally exerts a force of 100 N on the ball for 0.25 s.

  How should she calculate the change of momentum of the ball?

  Put a ring  around the correct calculation.

    100
0.25

        100 × 0.25        0.25
100

  [1]
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 (c) The diagram shows the path followed by the ball once it has left Sally’s foot.

  Complete the sentences. Choose words from this list.

mass        motion        weight

kinetic        momentum        gravitational

  (i) As the ball rises into the air it gains ……………………………… potential energy. [1]

  (ii) This is because of the work the ball does against its ……………………………… . [1]

  (iii) At the same time, the ball loses ……………………………… energy. [1]

[Total: 5]
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7 Byron goes for a walk in the park.

 (a) The ground under Byron’s feet exerts two forces on him.

  Complete the table. Choose words from this list.

  You may not use the same word twice.

friction        mass        reaction        weight

direction of force from the ground name of force

vertical

horizontal
[2]

 (b) Byron moves forwards at a steady speed.

  Complete the sentences. Choose words from this list.

  You may not use the same word twice.

weight        friction        upwards        forwards        backwards

  To move forwards, Byron’s foot has to exert a ……………………… force on the ground.

  The foot does not slip because of ……………………… .

  The friction exerts a ……………………… force on Byron’s foot.
[3]

[Total: 5]
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8 Dan is carrying out vigorous exercise.

 He is using equipment in a gym.

 (a) What happens to Dan’s core body temperature to cause him to sweat?

  Put a ring  around the correct answer.

decreases        increases        stays the same
[1]

 (b) Sweating is one aspect of homeostasis.

  What is homeostasis?

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

   the decrease in activity within the internal environment 

   the increase in activity within the internal environment 

   the maintenance of a constant internal environment 

   the maintenance of a constant external environment 
[1]
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 (c) Any changes in Dan’s core body temperature are detected and processed.

  Different parts of the body are involved.

  Complete the sentences. Choose the best words from this list.

  Each word may be used once, more than once or not at all.

blood        brain        heart        liver        skin

  Changes in the external temperature are detected by temperature receptors 

in the ……………………………… .

  Changes in the temperature of the blood are detected by temperature receptors 

in the ……………………………… .

  Information received from the temperature receptors is processed 

by the ……………………………… . [2]

 (d) Dan loses water as he sweats.

  How else can Dan lose water?

  Put a ring  around each of the two correct answers.

breathing        digesting        eating        excreting        respiring
[1]

[Total: 5]
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9 Bacteria are able to break down and digest food.

 The bacteria secrete enzymes onto the food to speed up the process.

 (a) What are enzymes made of?

  Put a tick (✓) in the correct box.

    carbohydrates 

    fats 

    proteins 
[1]

 (b) Fresh food is often stored in a refrigerator at 4 °C to keep it fresh for longer.

  Why does this work?

  Put a tick (✓) in the correct box.

   Bacteria die at 4 °C. 

   Enzymes work much more slowly at 4 °C. 

   Bacteria reproduce more rapidly at 4 °C. 
[1]
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 (c) Food cooked at high temperatures can last longer than fresh food.

  Five people were asked to give a reason for this.

Bacterial enzymes
are denatured and cannot

break down the food.

The shape of
the bacterial enzymes
is changed so that they

no longer fit the food
molecules.

The collision rate
between the bacterial enzymes

and the food molecules
is reduced.

The rate of reaction
between the bacterial enzymes

and the food molecules
is increased.

Jane

Ed

Mike

Sarah

Enzymes need
a high temperature

to work at their
best.

Ricky

  Which two people gave the best answers?

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

[Total: 4]
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10 Liz uses an experiment to show the effect of different solutions on potato tissue.

 She cuts up pieces of potato, measures their length, and puts them in different beakers.

 After an hour, Liz measures the length of the potato pieces again.

A
dilute
sugar

solution

C
highly

concentrated
sugar

solution

B
pure
water

 (a) What will happen to the length of the potato pieces in beaker B?

  Put a ring  around the correct answer.

length decreases        length increases        length stays the same
[1]

 (b) Which process is Liz studying in her experiment?

  Put a ring  around the correct answer.

digestion        osmosis        respiration
[1]

[Total: 2]
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11 Kidneys keep the correct balance of water and salt in the body.

 They also carry out the process of excretion.

 (a) Which of the following is not reabsorbed into the blood in the kidneys?

  Put a ring  around the one correct answer.

salt        sugar        urea        water
[1]

 (b) The amount of water removed by the kidneys is affected by a number of factors.

  The kidneys can produce more dilute or more concentrated urine as a result.

  Put a tick (✓) in the correct box for each factor.

factors more dilute 
urine

more concentrated 
urine

An increased level of physical exercise is taking place.

There is a high external temperature.

Too much fluid is taken in to the body.

Too much salt is taken in to the body.

[2]

[Total: 3]

END OF QUESTION PAPER
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