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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

 
voltage across primary coil

voltage across secondary coil  
=

 
number of turns in primary coil

number of turns in secondary coil

 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 Sue is a doctor.

 At different times of the year, she treats patients for either heat stroke or hypothermia.

 (a) Draw straight lines from each symptom to the correct condition.

  Draw straight lines from each treatment to the correct condition.  
 
 symptom condition treatment

rapid pulse rate wrap in wet towels

shivering
insulate the 

patient

slurred speech
keep the patient 

as still as possible

dry skin use a fan

hypothermia

heat stroke

 [4]

 (b) (i) Sue takes the temperature of a patient suffering from heat stroke.

   Put a ring  around the temperature she is most likely to find.

34 °C      37 °C      40 °C
  [1]

  (ii) Sue takes the temperature of a patient suffering from hypothermia.

   Put a ring  around the temperature she is most likely to find.

34 °C      36 °C      38 °C      40 °C      42 °C
[1]

[Total: 6]
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2 Barry sets up an experiment to investigate osmosis.

glass tube
with funnel

solution B
concentrated
glucose
solution

solution A
dilute
glucose
solution

beaker

membrane

 (a) What type of membrane should Barry use to investigate osmosis?

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

 (b) Barry sees that the level in the tube goes up.

  Put a tick (✔) in the box next to the correct reason.

   only water moves from solution A to solution B 

   only glucose moves from solution A to solution B 

   both water and glucose move from solution A to solution B 
 [1]

 (c) Barry repeats the experiment. He wants to change his experiment so that the level in the tube 
does not change.

  What should he do?

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

   add more water to solution A 

   add more glucose to solution A 

   warm up solution A  
 [1]

[Total: 3]
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3 Tina investigates the effect of temperature on enzymes.
 She uses the enzyme catalase to break down hydrogen peroxide.
 She collects the oxygen gas given off by the reaction.
 Here are some of her results.

temperature of catalase and
hydrogen peroxide in °C

volume of gas collected in 1 minute
in cm3

20 18

30 36

40 40

90

 (a)  Suggest and explain how much gas will be produced at 90 °C.

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

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

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

 (b) Tina tries to use a different enzyme to break down hydrogen peroxide. 

  Use the lock and key model to explain why this will not work.

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

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

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

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

[Total: 5]
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4 Atoms are made up of protons, neutrons and electrons.

 (a) The charge and the mass of protons, neutrons and electrons are not the same.

  Draw straight lines to join each type of particle to its charge.

  Draw straight lines to join each type of particle to its relative mass.

charge particle relative 
mass

0 proton

almost zero

–1 neutron

1

+1 electron

 [2]

 (b) Many chemical changes involve ions.

  Draw one line between the two boxes which best describe what an ion is.

A crystal lattice … … which has gained or lost electrons.

or or

A group of 
atoms …

… which has gained or lost protons.

or or

An atom or a 
group of atoms …

… which has gained or lost neutrons.

or or

An atom …
… which has moved from one group 

to another.
[2]

[Total: 4]



7

Turn over© OCR 2010

5 David’s teacher does an experiment using sodium.

 (a) The sodium is stored in a bottle of oil. 
  Why must it be stored in oil?   

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

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

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

 (b) Sodium is in group 1 of the Periodic Table.
  Here is an outline of the Periodic Table.
  The cross (X) shows one of the group 1 metals.

  Put crosses (X) in two more boxes that are group 1 metals.

X

 [1]

 (c) The teacher puts a small piece of sodium into a beaker of water.
 
  State two things you would see happen in the beaker.

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

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

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

 (d) David watches a firework display. He suspects that a firework contains sodium compounds. 
What is the clue that makes him suspect this?

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

   The firework burns rapidly. 

   The firework makes a strong smell. 

   The firework produces grey smoke. 

   The firework burns with a yellow flame. 

 [1]

[Total: 6]
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6 Bromine is a toxic and corrosive liquid.

 (a) Which two safety symbols should be on bottles of bromine?

  Put a ring  around each of the two correct labels.

 [1]

 (b) The symbol for a bromine molecule is Br2. 

  Which of these diagrams could be of a bromine molecule?

  Put a ring  around the correct answer.

[1]
  (c) Bromine reacts with sodium to make sodium bromide.

  Use the spaces to write a word equation for this reaction.

  

+

   

 [1]

 (d) Solid sodium bromide is ionic.

  Draw one line between the boxes to describe what happens to the ions when solid sodium 
bromide dissolves in water.

Ions are in the 
solid at the start.

Ions then spread 
through the liquid.

or or

Ions form 
when the solid 

dissolves.

Ions then sink to 
the bottom of the 

liquid.
[1]

[Total: 4]
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7 Joe drives a bus along a level road.

driving force

 (a) A driving force acts forwards on the bus when it is moving at a steady speed.

  Explain why the driving force does not increase the speed of the bus.

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

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

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

 (b) On the axes below, sketch a distance-time graph for the bus as it travels at a steady 
speed of 15 m / s.

  Start the graph at the point 0,0.

0
0

10

20

30

40

50

60

distance
in m

1 2 3 4 5
time in s

6

[2] 

[Total: 4]
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8 A small jet aircraft is speeding up along a runway.

 (a) The engines exert a force of 6000 N on the aircraft as it moves along the runway.
  Which calculation shows the change of momentum of the aircraft in 12 s?

  Put a ring  around the correct answer.

6000
12  

                              6000 × 12                              12
6000

[1]

 (b) Put a ring  around the correct choice in each sentence.

  The jet engines increase the forward speed of the aircraft.

  The engines do this by pushing gas      backwards   /   forwards.

  The force needed on the gas is in the      backwards   /   forwards   direction.

  This results in a force on the engines in the    same   /   opposite      direction.

  The force on the engines is    greater than   /   the same as   /   smaller than   
the force on the gas. 

 [2] 



11

Turn over© OCR 2010

 (c) Which of these velocity-time graphs shows a steadily increasing velocity?

A

velocity

velocity

time time

time time

velocity

velocity

B

C D

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

 (d) The aircraft takes off when it has a forward velocity of 48 m / s.

  Put a tick (✔) in the box next to the correct meaning of the word velocity.

  The velocity of an object is ...

.

... how fast its speed is changing. 

... its speed and direction of motion. 

... how fast its direction is changing. 

 [1] 

[Total: 5]
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9 Jim takes part in a high jump contest.

 (a) Complete the sentences.

  Choose words from this list.

gravitational potential                     kinetic                     momentum                     work

  Jim stands 10 m away from the high jump.

  He runs towards the high jump, gaining ………………………………………………… energy.

  He then jumps up to the bar, gaining ………………………………………………… energy.
[2] 
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 (b) Jim has a mass of 65 kg. His velocity is 10 m / s just before he jumps up.

  Who has the correct way of calculating his momentum?

Bess
65 x 10 x 10

Carlos
65 x 10

x 65 x 102
Alan

1
2

x 65 x 10
Davina

1
2

 answer ........................................................... [1]
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 (c) Jim clears the bar and falls back to the ground.

  Put a ring  around the correct velocity-time graph for Jim as he falls vertically to the ground.

velocity

time

velocity

time

velocity

time

[1] 

 (d) Jim stops moving when he lands.

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

   His kinetic energy is lost through heating. 

   He gains momentum through friction. 

   He loses weight through reaction. 

[1] 

[Total: 5]

END OF QUESTION PAPER
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