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Examiner's

Answer both questions. Use

Write your answers in the spaces provided.
1 In this question you are to investigate the energy content of food substances.

Fig. 1.1 shows the apparatus you will use.

thermometer
\
|
clamp to hold L # »
test ’[ube\FI_““_LI Z]:

water (20 cm®) ~__
burning food (0.5 g) \M
held on mounted
needle P

/

Fig. 1.1

e Measure 20 cm?® of water and pour into the test tube.
e Clamp the test tube in the stand as shown in Fig. 1.1.

(@) (i) Draw a table in which information about the mass of the food S$1, volume of water,
its initial and final temperatures and rise in temperature will be recorded.

(3]
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(ii)

Measure and record the temperature of the water.
Carefully stick the mounted needle into the food S1.

Hold the food in a flame until it starts to burn.

Move the food so that it is burning under the test tube (see Fig. 1.1).

Keep the food under the test tube until the flame goes out.

Try to relight the food and move it under the test tube again.

Repeat until it will no longer relight.

Carefully put the mounted needle down on the heatproof mat.

Immediately, measure and record the temperature of the water.

Complete the table. [3]

The energy contained in the food $1 can be calculated using the formula below.

(iii)

(iv)

© UCLES 2006

volume of water x rise in temperature x 4.2
Energy =

mass of food S1

Use the formula to calculate the energy content (in joules per gram) of the food S1.

Show your working.

Energy content = Jg'  [3]

Convert your answer into kilojoules per gram.

Energy content = kJg' 1]
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(b) This is not a very accurate way of finding out the energy value of a piece of food. vee

(i) Suggest two reasons why the result may not be accurate.

(c) Table 1.1 shows the results of similar experiments using 1g samples of different

substances.
Table 1.1
substance energy content /kJ
carbohydrate 5
fat 10
protein 2
food $1
(i) Complete the table to show the energy content, in kJ, of 1g of food S1. [1]
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(iif) On the grid below, plot a suitable graph to compare the energy content per gram of e

the four different substances.

[4]

(iii) Use this information to suggest the main food substance present in food S1.

Give a reason for your answer.

[Total : 21]
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2 S2is a seedling that has been growing in moist soil in the light. Yse

(@) (i) Make a large, labelled drawing of the seedling.

[6]

(ii) Measure the length of your drawing. Draw a line to show where you made the
measurement.

length of drawing

Measure the length of the seedling.
length Of SE@AING | | oottt sse s sssa s ss e esaa e

Calculate the magnification of your drawing.

Show your working.

Magnification = [3]
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(b) S3 is a seedling of the same species as S2 that has been allowed to germinate and Yse

grow in the dark.

(i) State two visible differences between S$2 and S3.

1 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
2 --------------------------------------------------------------------------------------------------------------------------------------
................................................................................................................................... [2]

(ii) Suggest two reasons for these differences.
1 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
2 --------------------------------------------------------------------------------------------------------------------------------------
(2]

(c) Suggest how you could carry out an investigation into the effect of gravity on the growth
of the young root of germinating seeds.

[Total : 19]
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