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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.

This question is based on the article ‘Tufa towers at Mono Lake, California’.

1 (a) Salt crystals form around the edges of the lake.

  (i) Explain how the salt crystals form.

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

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

  (ii) The amount of salt crystals that form varies through the year.

   Give two reasons why.

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

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

  (iii) The lake water contains sodium, potassium, magnesium, sulfate, chloride and carbonate 
ions.

   One solid salt that forms is sodium chloride.

   Give the name of one other salt that forms.

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

 (b) The towers of tufa rock are formed when calcium ions from the hot springs react with carbonate 
ions in the lake water. Calcium carbonate forms.

  Complete the word equation for this reaction by filling in the boxes.

calcium ions +

[1]
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 (c) Calcium carbonate is an ionic solid.

  The table shows some information about ions dissolved in the lake water and ions in solid 
calcium carbonate.

  Complete the table.

ions dissolved in the lake water ions in solid calcium carbonate

movement of ions move freely around other ions and 
water molecules

arrangement of ions random arrangement

[2]

 (d) Joe visits the lake and carries out some experiments.

  (i) He finds that the water is a good electrical conductor.

   Explain how water that contains dissolved ionic compounds conducts electricity.

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

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

  (ii) Joe wants to check the pH of the water.

   Give two ways that Joe could do this.

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

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

  (iii) What would you expect the pH of the alkaline lake water to be?

   Put a ring  around the correct answer.

2      5      7      10
[1]

  (iv) Joe is worried about handling the lake water because he knows it is alkaline.

   Suggest a safety precaution that Joe should take when working with the lake water.

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

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

[Total: 14]
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This question is based on the article ‘Bendy lampposts save lives’.

2 (a) (i) Read the statements below about collision times at low speeds.

   They compare bendy lampposts with rigid steel lampposts.

   Which one of the statements is correct?

   Put a tick (✓) in the correct box.

    The collision time with a bendy lamppost is longer. 

    The collision time with a bendy lamppost is shorter. 

    The collision time is the same. 
[1]

  (ii) The graph shows how the force on the car changes with how long the collision lasts.

force on car

how long the collision lasts

   Describe how the force changes with how long the collision lasts.

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

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

  (iii) Suggest two safety features that are built into cars that also help to reduce injuries.

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

2  ..................................................................................................................................  [2]
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 (b) When the very first breakable lampposts were invented a reporter said:

‘The danger of a broken post hitting a pedestrian or another car
means they are unlikely to be used in towns.’

  Why is this less of a problem for the newer lampposts?

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

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

 (c) When a car hits a lamppost it has energy of motion.

  (i) What is the name for this energy of motion?

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

  (ii) During the collision, some of the energy goes to the lamppost and some to sound and 
heat.

   How does the total amount of energy before the collision compare to the total amount of 
energy after the collision?

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

 (d) The article says that the momentum of the car can be reduced by 30%.

  (i) What two measurements do scientists need to make to calculate momentum?

   How do you use the measurements to calculate momentum?

  One mark is for a clear, ordered answer.

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

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

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

 ................................................................................................................................. [3+1]

  (ii) Any collision involves two forces.

   One force changes the momentum of the car.

   What does the other force do?

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

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

[Total: 13]
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This question is based on the article ‘Cot deaths linked to brain abnormality’.

3 (a) Babies, like all living organisms, respond to many stimuli.

  (i) Which stimulus described in the article does the baby respond to?

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

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

  (ii) How does a normal baby respond to this stimulus?

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

 (b) The response by the baby is an example of an involuntary reflex action.

  (i) Suggest an advantage to the body of involuntary reflexes.

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

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

  (ii) Describe two other examples of simple involuntary reflexes found in newborn babies.

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

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

 (c) Describe two differences between the brains of babies who died of SIDS and the brains of 
the other babies.

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

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

 .............................................................................................................................................  [2]
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 (d) Serotonin is released into synapses.

  (i) What is a synapse?

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

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

  (ii) Information is transmitted across synapses using chemicals.

   How is information transmitted along neurons?

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

 (e) The pictures show scans through part of the brain called the cerebral cortex.

  Describe two functions of the cerebral cortex.

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

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

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

 (f) Kinney and Paterson thought that a lack of receptors for serotonin was responsible for SIDS.

  Look at the article about cot deaths and suggest two reasons why the evidence is not 
conclusive.

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

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

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

[Total: 13]

END OF QUESTION PAPER
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