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The human body maintains a constant temperature regardless of the external temperature
even though heat may be transferred to or from the environment.
Fig. 1.1 shows the apparatus you will use to investigate heat transfer.

~

small plastic bottle

)

- - beaker

water 37°C

hot or
cold water ————

Fig. 1.1

The small plastic bottle represents the human body.
The water in the beaker represents the external environment.

Read through the following instructions before you attempt question (a)(i).

Half fill the plastic bottle with water at approximately 37°C (supplied by your
supervisor).

Measure the temperature of the water in the plastic bottle and record it in the table you
have prepared below.

Immediately place the plastic bottle in the beaker of ice-cold water.

Then measure the temperature of the water in the bottle every minute for five minutes
and record your measurements.

Between readings, gently move the bottle around in the beaker.

Replace the water in the plastic bottle with water at 37°C and replace the water in the
beaker with hot water (both supplied by your supervisor).

Measure the temperature and record for five minutes as before.

(a) (i) Prepare atable in the space below for the recording of your results.

Follow the instructions to set up the apparatus as shown in Fig. 1.1 and take the
measurements as instructed.

[5]
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(if) Plot your two sets of results on the same axes on the grid below. For

Examiner's
Use

[5]
(b) (i) State why the water provided for the bottle should have been at 37°C.
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(c) Fillin the gaps in the following conclusion to this experiment.
Use words from the following list once, more than once, or not at all.

(i)

hot cold loses gains to from

The water in the bottle ... heat to the ice cold water in the

beaker, as happens in a human beingina .........cccccccoeiiinnnne. place.

Heat is transferred .........ccccccceeevinnne the hot water in the beaker to the

water in the bottle, as happens in a human beingina ...........cccccvvvvnnnnnn. place. [2]

Draw a line on the graph to show what would happen to the starting temperature of
37°C if the bottle responded like a real human being when placed in the hot water.

[1]

(d) Design, but do not carry out, an experiment, using the apparatus shown in Fig. 1.2, to
show how sweating helps to maintain a constant body temperature.
Give full practical details.

tap

beaker of thermometer cloth string
warm water

[Total : 22]
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You are provided with four leaves labelled A, B, C and D which were initially all of the same For
size and from the same plant. Examiner's
Leaf A is freshly picked and has received no treatment. Use

Leaf B was picked three days ago.
Leaf C was picked three days ago and its upper surface coated immediately with petroleum

jelly.

Leaf D was picked three days ago and its lower surface coated immediately with petroleum
jelly.

Leaves B, C and D have been left by a window in the laboratory since they were picked.

(@) (i) Make a large, labelled drawing of the lower surface of leaf A.

[4]
(i) Measure and record the width of leaf A at its widest point.
width of leaf ........ccccoiiiiis

Draw a straight line across the widest point of your drawing of leaf A.
Measure and record the length of your line.

Length of liNe ...covvveeeiiiiiiee e, [2]

(iii) Calculate the magnification of your drawing.
Show your working.

magnification ..., [2]
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(b) Examine leaves B, C and D and describe their appearance and texture.

(== = PP PPPPPP PP

(i) Suggest a reason for the difference in appearance and texture between:

(ST = 3= T [

(c) You are also provided with a leaf stalk from a different plant, labelled E, that has been
left to stand in a beaker of dye.
Cut it in half across its width.
Examine the cut surface.

(i) Make a large, labelled drawing of the cut surface.

[3]
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(i) Suggest where in Leaf A you might find a tissue similar to that which is stained in For

specimen E. Examiner's
Use

(iii) Draw a simple diagram of a transverse section of a root and indicate where the
same tissue that is stained in the leaf stalk would be found.

[1]

[Total : 18]

[Paper total : 40]
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