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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 Mark is on holiday in Africa.

 He is sitting in the sun and getting hot.

 (a) Mark has to maintain a constant body temperature of 37 °C.

  (i) Which condition could Mark suffer from if he gets too hot?

   Choose from the list.

dehydration

emphysema

hallucination

hypothermia

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

  (ii) The body controls its internal environment.

   Write down the name given to this process.

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

 (b) During his holiday, Mark should take precautions to prevent him from getting malaria.

  (i) Suggest one precaution he should take.

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

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

  (ii) Write down the name of the vector that spreads malaria.

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

 [Total: 4]
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2 Deb is following a high protein diet.

 (a) Deb has a mass of 80 kg.

  (i) Calculate her recommended daily average protein intake (RDA) in grams.

   Use the formula

RDA in g = 0.75 × body mass in kg

   You are advised to show your working.

RDA of protein =  .................................g [1]

  (ii) Proteins are made from smaller molecules.

   Write down the name of these smaller molecules.

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

 (b) Deb makes sure she eats animal protein because she knows they are first class proteins.

  Explain why animal proteins are first class proteins.

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

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

 (c) Deb is overweight and concerned about her high blood pressure.

  Describe one risk of having high blood pressure.

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

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

 [Total: 4]
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3 This question is about genes and chromosomes.

 (a) Chromosomes are made of DNA.

  DNA contains bases. Write down the letters that represent the four bases in DNA.

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

 (b) Look at the picture of cats.

  The cats were produced by sexual reproduction. They both have the same parents.

  (i) A cat’s body cell has 38 chromosomes.

   How many chromosomes are in a sperm cell of a cat?

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

  (ii) The cats in the picture have black fur. Their mother has white fur and their father has 
black fur.

   Use ideas about genes to explain why the cats in the picture have black fur.

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

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

Turn over for the remainder of question 3
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 (c) When she was older one of the black cats in the picture mated with a cat with white fur.

  She had four kittens. Two had black fur and two had white fur.

  Draw a fully labelled genetic diagram to explain this.

  Use the letters B and b to represent the alleles for fur colour.

  Identify which kittens would be black and which would be white.

 [3]

 [Total: 7]
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4 Brad is a helicopter pilot.

 He knows that he should not drink alcohol before he flies.

 (a) To which group of drugs does alcohol belong?

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

  depressants 

  hallucinogens 

  painkillers 

  stimulants  [1]

 (b) Alcohol affects how impulses cross the gap between neurones.

  (i) Write down the name given to this gap.

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

  (ii) Describe how an impulse crosses this gap.

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

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

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

 (c) Long term abuse of alcohol damages the liver cells.

  Write down the name given to this damage.

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

 [Total: 5]

© iStockphoto.com / Slobo Mitic
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Section B – Module C1

5 This question is about foods.

 (a) Look at the list of foods.

potatoes vitamin C

margarineeggsbutter

  (i) Which food contains a lot of protein?

   Choose from the list.

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

  (ii) Which food contains a lot of carbohydrate?

   Choose from the list.

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

 (b) Chicken must be cooked before it is eaten.

  Explain why.

 .............................................................................................................................................  [1]
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 (c) Chicken contains protein molecules.

  Explain what happens to the protein molecules when chicken is cooked.

  Your answer should include

  • what happens to the protein molecules
  • the name of the process that changes the protein molecules.

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

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

 .............................................................................................................................................  [2]
 
 [Total: 5]
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6 This question is about perfumes.

Perfume

 (a) One property of perfumes is that they evaporate easily.

  This means that perfumes change from a liquid to a gas easily.

  Why do perfumes need to evaporate easily?

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

 (b) Explain what happens during evaporation.

  Your answer should include

  • what happens to the perfume particles

  • ideas about forces between particles.

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

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

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

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

 (c) Perfumes must be tested before they can be used by humans.

  Years ago, perfumes were tested on animals.

  Write down one disadvantage of testing perfumes on animals.

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

 [Total: 4]
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7 This question is about polymers.

 A polymer called PET has these properties.

 • it has a low density
 • it has a low melting point
 • it won’t shatter when it is dropped
 • it resists attack by water and acids
 • it is flexible

 (a) Which use is PET most suited to?
  Choose from the list.

a cup for hot drinks

making a CD

fizzy pop bottles

a paperweight

answer  ......................................................................................................................................

Write down a reason for your answer.

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

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

 (b) Look at the diagrams. They show the structure of two polymers.

polymer A polymer B

  (i) Polymer A has a low melting point.

   Suggest why. Use ideas about forces between polymer chains.

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

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

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

   Suggest why.

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

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

 [Total: 4]
Turn over
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8 Nick and Lesley test three fuels.

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

thermometer

water

liquid fuel

copper can

spirit burner

 Look at the table. It shows their results.

fuel mass of fuel 
burned in grams

temperature at 
start in °C

temperature at 
end in °C

temperature 
change in °C

ethanol 0.8 20 40 20

paraffin 0.5 22 42 20

petrol 1.2 19 39 20

 (a) Which fuel gives out most energy per gram?

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

  Explain your answer.

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

 .............................................................................................................................................  [2]
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 (b) Energy is given out during the combustion (burning) of fuels.

  What is the name of the type of reaction which gives out heat?

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

 (c) Look at the results for ethanol.

  0.8 g of ethanol burns and heats 100 g of water.

  Calculate the amount of energy given out when 0.8 g of ethanol burns.

  (Specific heat capacity of water is 4.2 J/g °C.)

  The equations on page 2 may help you.

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

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

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

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

 (d) Ethanol burns in oxygen. Water and carbon dioxide are made.

  Write a word equation for this reaction.

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

 (e) Methane is another fuel.

  Look at the equation. It shows what happens when methane burns.

H

C O OH H + +C

O

O

O
H H

H

methane oxygen carbon dioxide water

  Balance the equation. Write your balanced equation below.

 [1]

 [Total: 7] 
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Section C – Module P1

9 This question is about cooking.

 (a) Abbie uses microwaves to cook some rice.

  She puts the rice into a glass bowl. 

  She adds cold water to the rice.

  She puts the bowl in the microwave oven. 

glass bowl

rice water

  The oven has metal walls on the inside. 

  (i) Why are the oven walls made of metal?

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

  (ii) Why does she use a glass bowl?

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

 (b) Abbie cooks a curry in the microwave oven.

  The water in the curry absorbs the microwaves. 

  (i) Explain how this affects the water particles.

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

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

  (ii) How does the centre of the food then get hot?

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

 .....................................................................................................................................  [1]
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 (c) Abbie cooks some food in pans on a hob.

  She uses cooking oil in one pan. She uses water in the other.

  The cooking oil and water and are at high temperatures. 

  They are in identical pans. 

  Look at the diagram.

cooking oil at 120 °C water at 100 °C

  She lets them both cool down.

  The cooking oil cools to room temperature more quickly.

  Look at the information below.

liquid
starting 

temperature in 
°C

time taken to 
cool to room 

temperature in 
minutes

mass of liquid in 
kg

specific heat 
capacity in

J/kg °C

cooking oil 120 25 0.5 860

water 100 60 0.5 4200

  Why does the cooking oil cool quicker than the water?

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

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

 [Total: 5]
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10 (a) Emma has single glazing in her house. 

  Look at the diagram.

cool air outside

warm air in room

glass

  The warm air particles in the room bump into the glass. 

  This energy is transferred to the cool air outside. 

  Explain how this conduction happens.

  In your answer write about the movement of particles.

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

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

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

 .............................................................................................................................................  [3]
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 (b) Emma’s house costs a lot to heat. She decides to buy some insulation.

loft insulation

cavity wall
insulation

double glazing

draught excluders

  She chooses loft insulation and double glazing.

  Look at the table.

insulation cost to fit money saved each 
year in fuel bills payback time

loft insulation £200 2 years

double glazing £5000 £250

  (i) She fits loft insulation. This saves her money on her fuel bills.

   Calculate how much money this saves her in one year.

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

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

  (ii) Calculate the payback time for double glazing.

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

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

Turn over for the remainder of question 10
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 (c) Emma has a gas fire. 

  Look at the information about the fire.

  It shows how many joules of energy are transferred each second.

3000 J of energy to 
heat the room

energy input
from gas

energy wasted as heat
through the chimney

  The efficiency of the fire is 75%.

  Calculate the energy input for the fire. Use the information in the diagram.

  The equations on page 2 may help you.

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

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

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

 [Total: 7]
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11 (a) Mike wants to sunbathe.

  Without sun cream he can safely lie in the sunshine for 30 minutes.

  Mike wants to sunbathe safely for 6 hours.

  Which factor sun cream should he use?

  Choose from   2   3   4   8   12

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

 (b) Rico sunbathes too.

  Rico has darker skin than Mike. He is less at risk from sunbathing.

  Write down two ways that dark skin reduces the risk.

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

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

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

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

 [Total: 3]
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12 This question is about communications.

 (a) (i) Look at the diagram of an optical fibre.

light in

   A ray of light travels in the fibre.

   It comes out at the other end.

   Describe how the light travels through the fibre.

   You may draw on the diagram to help your answer.

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

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

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

  (ii) Optical fibres are used to transmit information.

   Information can be carried by analogue or digital signals.

   Write down one difference between analogue and digital signals.

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

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

 (b) Digital signals carry more information than analogue signals.

   This makes the picture on a digital TV better, with less interference.

  (i) Explain why more information can be carried.

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

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

  (ii) Explain why there is less interference on a digital TV.

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

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

 [Total: 5]
END OF QUESTION PAPER
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