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EQUATIONS

efficiency = useful energy output
total energy input

energy = mass × specific heat capacity × temperature change

energy = mass × specific latent heat

fuel energy input = waste energy output + electrical energy output

power = voltage × current

energy supplied = power × time

energy (kilowatt hours) = power (kW) × time (h)

wave speed = frequency × wavelength
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Answer all the questions.

Section A – Module B1

1 Mary, Tom and Peter are investigating reaction times.

 Mary holds a ruler so the 0 cm mark is level with the top of Tom’s hand.

 Mary lets go of the ruler and Tom catches it as quickly as he can.

 Mary writes down the number on the ruler showing above Tom’s hand.

 She tests Tom four more times. Then Peter and Mary are tested.

 They are short of time, so Peter and Mary are only tested four times.

 The table shows their results.

 The shorter the drop distance, the faster the reaction.

drop distance in cm

pupil 1st attempt 2nd attempt 3rd attempt 4th attempt 5th attempt

Tom 4 17 12 6 11

Peter 13 3 14 2 no result

Mary 6 7 18 5 no result

 (a) Who has the shortest average drop distance?

  Use calculations to work out your answer. Show your working.

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

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

  answer ............................................................. [3]
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 (b) When catching the ruler, what is the effector?

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

 (c) During this reaction, nerve impulses travel along different neurones.

  Between neurones there are gaps called synapses.

  Impulses are passed more quickly across some synapses than others.

  Suggest why.

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

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

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

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

 [Total: 7]
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2 Many human babies are fed on breast milk.

 Look at this list of some of the substances in breast milk.

antibodies

carbohydrates

fats

minerals

proteins

vitamins

water

 (a) (i) The carbohydrates, fats and proteins are digested.

   Describe what happens to substances as they are digested. 

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

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

  (ii) One of the minerals is calcium.

   Calcium does not need to be digested.

   Suggest why.

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

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

 (b) Breast milk contains antibodies.

  The antibodies protect the baby from pathogens.

  (i) What type of immunity do the antibodies give the baby?

   Draw a ring  around the correct answer.

active      aerobic      antibiotic      chemical      passive
 [1]

  (ii) Explain the reason for your answer.

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

 ...................................................................................................................................... [1]
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 (c) When a baby feeds from its mother, the milk is at body temperature.

  Food is digested most quickly at this temperature.

  Explain why.

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

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

 (d) If a mother is a cigarette smoker her breast milk may contain nicotine.

  Describe one effect nicotine in breast milk may have on a baby.

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

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

 [Total: 6]
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3 Claire has a condition called sickle cell anaemia.

 She wants to find out more about sickle cell anaemia and reads the following information in a 
book.

People with sickle cell anaemia have a different form of haemoglobin.

Haemoglobin is the red protein in red blood cells. Its job is to carry 
oxygen.

Sickle cell haemoglobin does not carry oxygen as well as the common 
form of haemoglobin.

Sickle cell anaemia is caused by a recessive allele.

 (a) Sickle cell anaemia is caused by a mutation changing one base in DNA.

  (i) Why can changing just one base in DNA cause sickle cell anaemia?

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

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

  (ii) Write down the four bases in DNA.

 ...................................................................................................................................... [1]
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 (b) Claire’s parents do not have sickle cell anaemia.

  She has two brothers and a sister who do not have sickle cell anaemia.

  Draw a genetic diagram to show how Claire has inherited sickle cell anaemia but her brothers 
and sister have not.

  Show Claire on the diagram by putting a circle around her alleles.

  Use H as the symbol for the allele coding for the common form of haemoglobin.

  Use h as the symbol for the allele coding for sickle cell haemoglobin.

Claire’s mother                            Claire’s father

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

 [3]

 (c) Claire finds it difficult to do any exercise. 

  One reason is that lactic acid quickly builds up in her muscles.

  Explain why lactic acid builds up.

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

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

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

 [Total: 7]
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Section B – Module C1

4 Processed food contains food additives.

 Look at the ingredients in the tub of margarine.

  

Ingredients:
vegetable oil
water
reconstituted buttermilk
salt
emulsifier – E222
colour – E160
vitamins A and D

 (a) The margarine contains an emulsifier.

  Look at the diagram. It shows a molecule of an emulsifier.

hydrophilic head ............................................ tail

  (i) Complete the missing label on the diagram.  [1]

  (ii) The emulsifier has a hydrophilic head.

   What is meant by hydrophilic?

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

 (b) Margarine is used in making cakes.

  Tricalcium phosphate is an additive found in some cake mixes.

  It has the formula Ca3(PO4)2.

  How many atoms are in the formula Ca3(PO4)2?

answer .................................................................................................................................. [1]
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 (c) Some food has to be cooked before it can be eaten.

  (i) Write down one reason why we cook food before eating it.

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

  (ii) Cooking food is a chemical change.

   Explain why.

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

 [Total: 5]
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5 This question is about fuels.

 Look at the bar chart.

 It shows the energy released, in kJ, by burning 1g of five different fuels.

200

150

100

50

0
coal hydrogen petrol woodnatural

gas

energy
released by

burning
1 g of fuel

in kJ

fuel

 (a) Calculate the mass of coal that will release the same amount of energy as 1 g of hydrogen.

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

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

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

 (b) Petrol is a hydrocarbon.

  What is meant by a hydrocarbon?

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

 .............................................................................................................................................. [1]
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 (c) Natural gas contains methane, CH4.

  Methane burns in oxygen, O2, to form carbon dioxide and water.

  Write a balanced symbol equation for this reaction.

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

 (d) The Tornado steam locomotive was built in 2008.

  It was the first steam locomotive to be built in the UK for 50 years.

  Write down two factors that the owners of the locomotive needed to consider when choosing 
a fuel.

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

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

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

 [Total: 6]
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6 Julie gets very cold hands when she is outdoors in the winter.

 She uses a heat pack to help keep her hands warm.

 The heat pack contains a metal disc inside a liquid chemical.

 When Julie presses the metal disc a chemical reaction takes place.

 The heat pack gets hot.

 (a) Look at the following statements.

  One of the statements is correct.

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

    The bag gets hot because the reaction is endothermic.   

    The bag gets hot because the reaction is exothermic.   

    The bag gets hot because plastic is a good insulator.    

    The bag gets hot because energy is transferred from Julie’s hands.  
 [1]

 (b) Julie wears a GORE-TEX® jacket when she goes outside in the cold.

  GORE-TEX® fabric is breathable.

  This means it lets water vapour out, but does not let rain in.

  Explain how this can happen.

  Use ideas about the structure of GORE-TEX® fabric.

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

 .............................................................................................................................................. [1]
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 (c) GORE-TEX® fabric is made from polymers.

  Polymers make plastics.

  Look at the diagrams. They show the structure of two plastics.

plastic A plastic Bpolymer molecules

  (i) Complete the sentences about plastics A and B.

   The type of strong bonds that hold atoms together in a polymer molecule are 

   called ....................................................... bonds.

   The weak forces between polymer molecules in plastic A are 

   called ....................................................... forces. [2]

  (ii) Plastic B is rigid and cannot be stretched.

   Explain why. Use ideas about forces between polymer molecules.

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

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

 [Total: 5]
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7 This question is about crude oil.

 The hydrocarbons in crude oil can be separated into useful products called fractions.

 This process is called fractional distillation.

fraction
boiling 

temperature
in °C

number 
of carbon 
atoms in 

hydrocarbon 
molecule

relative % in 
crude oil

relative % 
demand

LPG less than 40 1 – 3 10 20

petrol 40 – 200 4 – 12 10 25

paraffin 200 – 250 12 – 16 15 23

heating oil 250 – 300 15 – 18 20 20

fuel oil 300 – 360 19+ 45 12

 (a) Suggest why petrol costs more than fuel oil.

  Use information from the table to help you.

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

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

 (b) The hydrocarbons in petrol have lower boiling temperatures than those in fuel oil.

  Explain why. Use ideas about forces.

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

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

 (c) Another process that happens in an oil refinery is cracking.

  Cracking converts large hydrocarbon molecules into smaller hydrocarbon molecules.

  Explain why cracking is needed. Use the table to help you.

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

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

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

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

 [Total: 4]
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Section C – Module P1

8 (a) Ivan boils some water.

  He continues to heat the water while it is boiling.

  The temperature of the water does not increase as the liquid changes into a gas.

  Explain what the energy supplied is being used for.

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

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

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

 (b) Ivan measures the mass of a pan containing boiling water.

  He boils the water for 25 minutes.

  He measures the mass of the pan again.

  Look at his results.

initial mass of pan and boiling water 1.378 kg

final mass of pan and water after 25 minutes 1.047 kg

energy supplied 750 kJ 

(7.5 × 105J)

  Calculate the specific latent heat of water.

  The equations on page 2 may help you.

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

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

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

  answer ............................................................. J/kg  [2] 
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 (c) Goran has a new gas central heating boiler.

  In one day he uses 7.2 MJ (7 200 000 J) of energy.

  6.5 MJ (6 500 000 J) is usefully used to heat the water.

  The rest of the energy is wasted as hot gases.

  Calculate the efficiency of the boiler.

  The equations on page 2 may help you.

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

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

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

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

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

 [Total: 5]
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9 This question is about using microwaves.

 (a) Infrared radiation and microwave radiation heat food in different ways.

  Write about these differences.

infrared radiation  .......................................................................................................................

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

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

microwave radiation  ..................................................................................................................

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

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

 (b) Julia often talks to her friends using a mobile phone.

  Occasionally Julia cannot get a signal on her phone.

  Mobile phone companies can improve signal coverage.

  Suggest two things they could do.

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

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

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

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

 (c) Both the ionosphere and satellites can be used for long distance communications.

  Transmitting signals using the ionosphere differs from using a satellite.

  Explain how.

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

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

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

 (d) Some signals are analogue.

  What is an analogue signal?

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

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

 [Total: 6]
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10 A laser produces an intense beam of light in which all the waves are in phase with each other.

 (a) Draw a labelled diagram to explain the meaning of the words ‘in phase with each other’.

 [1]

 (b) A laser beam is used in a CD player.

  (i) How is the information stored on the CD?

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

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

  (ii) How is the information retrieved from the CD?

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

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

 [Total: 3]
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11 (a) In 2010 a severe earthquake affected the city of Christchurch in New Zealand.

  The earthquake produced seismic waves.

  P-waves (primary) and S-waves (secondary) were produced.

  P-waves are faster than S-waves.

  Complete the sentences.

  P-waves are .................................................................... waves and can travel through 

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

  S-waves are .................................................................... waves and can travel through

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

 (b) Human activity can affect the Earth and its atmosphere.

  CFCs have been used to propel the contents from aerosol cans.

  What effect do CFCs have on the atmosphere and therefore the Earth?

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

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

 [Total: 3]
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12 Kevin has an extension built to his home.

 He notices that the builder uses large foam blocks, covered in shiny foil.

 The blocks are placed in the cavity walls.

               

shiny foil

foam

 The builder tells Kevin these blocks will reduce his energy bills. 

 The blocks reduce energy transfer by conduction, convection and radiation.

 (a) Explain how the blocks reduce conduction.

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

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

 (b) Explain how the blocks reduce convection.

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

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

 (c) Explain how the blocks reduce radiation.

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

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

 [Total: 3]

END OF QUESTION PAPER
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