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Section 1

These questions are about the investigation that you carried out on the amount of 
energy released from food.

Answer all questions in the spaces provided.

 1 This question is about the independent variable in your investigation.

 1 (a) What was the independent variable (the variable that you deliberately changed)?

   ............................................................................................................................................
(1 mark)

 1 (b) Which term describes your independent variable?
  Draw a ring around the correct answer.

  Categoric Control Continuous
(1 mark)

 2 For a fair test some variables must be kept the same throughout an investigation.
 State two variables that you kept the same in your investigation.

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

 2  .........................................................................................................................................
(2 marks)

 3 In your investigation, you used at least one measuring instrument.

 3 (a) Name one measuring instrument that you used.

   ............................................................................................................................................
(1 mark)

 3 (b) You could have used a measuring instrument with a smaller scale division. 
 Draw a ring around the correct word to complete the sentence.  
 Using a smaller scale division would make the result

 more . . . 

precise.

reliable.

valid. (1 mark)
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 4 (a) Doing several repeats is better than just testing each food type once.

 Give one reason why.

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

   ............................................................................................................................................
(1 mark)

 4 (b) Describe how you calculated the mean temperature increase.

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

   ............................................................................................................................................
(1 mark)

 4 (c) Look at your results table and graph or chart.

 Which food type gave the largest mean temperature increase?

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

   ............................................................................................................................................
(1 mark)

 5 All of the energy from the burning food was not transferred to the water.

 Suggest three reasons why.

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

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

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

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

 3  .........................................................................................................................................

   ............................................................................................................................................
(3 marks)

 6 Make sure that your results tables, and charts or graphs are handed in with this paper.
 You will be awarded up to 6 marks for these. (6 marks)

____
18



4

(04)
M/Jun12/44152

Do not write 
outside the 

box

Section 2

These questions are based on a vocational application of your own investigation.
In some questions you will also be required to relate your own method/results to this new context.

Answer all questions in the spaces provided.

A group of students investigated the energy content of four different snacks.
This is what they did:

 A known mass of food was placed in a crucible.
 The food was ignited with a Bunsen burner.
 The burning food was positioned under a boiling tube containing water.
 The rise in temperature of the water was recorded.
 The energy content of the food was calculated.

Boiling tube with water

Crucible containing
burning food

Thermometer

Tripod

 7 The students first did a pilot experiment to check that their method was suitable.

 7 (a) It was difficult to ignite the food in the crucible.  The students decided to use another 
way of holding the burning food.

  Which apparatus is suitable for holding food in a Bunsen flame before positioning under 
the boiling tube of water?

  Draw a ring around the correct answer.

  Metal forceps Mounted needle Scalpel
(1 mark)
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 7 (b) In the pilot experiment the water boiled.
  Why is it important that the water does not boil?

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

   ............................................................................................................................................
(1 mark)

 7 (c) What could the students have changed to make sure the water did not boil?

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

   ............................................................................................................................................
(1 mark)

 8 After making some improvements the students carried out their investigation.
 Table 1 shows their results.

 Table 1

Food type Mass of 
food burned 

in grams

Temperature 
of water at the 

start in °C

Temperature 
of water at 

the end in °C

Rise in 
temperature 

in °C

Energy 
content in 

kJ per gram

Bread 1.7 22 57 35 3.03

Standard 
biscuit 1.0 20 60 40 5.88

Low fat 
biscuit 0.8 25 47 22 4.04

Cereal bar 1.4 21 69 5.04

 8 (a) What was the rise in temperature of the water when the cereal bar was burned?
  Put your answer in Table 1. (1 mark)

 8 (b) The temperature of the water at the start of each test was not the same.
  Explain why this did not affect the validity of the results.

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

   ............................................................................................................................................
(1 mark)
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 8 (c) It is important to weigh the food before burning it.
 Give two reasons why. 

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

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

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

   ............................................................................................................................................
(2 marks)

 9 The teacher showed the students a bomb calorimeter.
 Food scientists use bomb calorimeters to measure the energy values of foods.
 The diagram shows a bomb calorimeter.

Thermometer

Insulated container

Food burned 
completely 
in oxygen Heat from the burning

food is transferred to
the water

Electric heating coil
to ignite the food

 The energy values obtained using the bomb calorimeter may be more accurate than 
those obtained by the students.

 Use ideas gained from your own investigation to suggest two reasons why.

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

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

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

   ............................................................................................................................................
(2 marks)
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10 The company who make the biscuits claim that the low fat biscuits contain 30% less 
energy compared to the standard biscuit.

 Table 2 shows the energy content displayed on the food packets.

 Table 2

Food type Energy content 
in kJ per gram

Standard biscuit 20.00

Low fat biscuit 16.00

 
 Do you think that the food company’s claim is true?
 Use data from Table 2 to explain the reason for your answer.
 To gain full marks you should show calculations in your answer.

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

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

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

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

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

   ............................................................................................................................................
(3 marks)

Turn over for the next question
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11 Apple growers claim that eating an apple before each meal will help overweight people 
to lose weight as part of an energy controlled diet.

 Use ideas from your own investigation and your knowledge of experimental design to 
answer this question.

  Describe how dieticians could carry out a valid investigation to test the claim made by 
the apple growers.

 In this question you will be assessed on your ability to use good English, organise 
information clearly and use correct scientific words.

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

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

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

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

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

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

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

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

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

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

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

   ............................................................................................................................................
(4 marks)

____
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