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(a) A student investigated the effect of different concentrations of sucrose solution on the
movement of water into and out of potato cells by osmosis.

Water enters cells if the solution outside the cells is less concentrated than the solution inside
the cells.

Water exits cells if the solution outside the cells is more concentrated than the solution inside
the cells.

Prepare a table to record your results in (a)(i).

The student was given four different concentrations of sucrose solution labelled A, B, C
and D.

The student was also given four potato sticks which were cut to the same length and diameter.

Step 1  The student measured the length of four potato sticks. The potato sticks for this step
are shown in Fig. 1.1.

A

length

B C D

Fig. 1.1

Step 2 The student labelled a large test-tube A and used a syringe to put 25 cm3 of sucrose 
solution A into the large test-tube.

Step 3 The student repeated step 2 using solutions B, C and D and three more large test-
tubes. The student reused the syringe from step 2.
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Step 4 The student placed one potato stick into each of the four large test-tubes, A, B, C 
and D. This step is shown in Fig. 1.2.

A B C D

solution

potato stick

Fig. 1.2

Step 5 The potato sticks were left in the solutions for 30 minutes.

Step 6 After 30 minutes the student removed the potato sticks from the solutions and 
measured the length of each potato stick. The potato sticks for this step are shown 
in Fig. 1.3.

A B C D

Fig. 1.3
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(i) Measure the length of each potato stick in Fig. 1.1 and Fig. 1.3 and record the results in
your table in (a)(i).

Prepare a table to record your results in the space provided.
Your table should show:

• the length of the potato sticks at the start
• the length of the potato sticks after 30 minutes
• the change in length of the potato sticks.

[4]

(ii) Suggest why it is important to compare the change in length rather than the final lengths
of the potato sticks in this type of investigation.

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

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

 .......................................................................................................................................[1]
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(b) The student examined each potato stick after the 30 minutes soaking time. Their observations
are recorded in Fig. 1.4.

potato stick A - slightly soft, bends a little

potato stick B - very hard and easy to snap in half

potato stick C - very soft and bends easily

potato stick D - does not bend but difficult to snap in half

Fig. 1.4

(i) Use the information in your table of results and in Fig. 1.2 and Fig. 1.4 to identify solutions
A, B, C and D.

Write your answers in Table 1.1.

Table 1.1

relative concentration of
sucrose solution

solution 
letter

least concentrated

most concentrated
[2]

(ii) Explain how the results support your answer to part (b)(i).

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

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

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

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

(iii) Identify one source of error with the method and suggest an improvement.

error  ...................................................................................................................................

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

improvement  .....................................................................................................................

 ...........................................................................................................................................
[2]
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(iv) State one of the controlled variables for this investigation.

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

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

(c) Another investigation was carried out into the effect of different concentrations of sucrose
solution on potato sticks.

In this investigation students decided to measure the change in mass rather than the change
in length.

The students followed a similar method to the one in your investigation but they left the potato
sticks to soak for three hours instead of 30 minutes.

(i) Suggest why the students left the potato sticks in the solutions for three hours instead of
30 minutes.

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

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

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

(ii) The students dried the potato sticks on paper towels before measuring the mass of each
potato stick.

Suggest why this step was not important in the investigation described in 1(a), where
length was measured.

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

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

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

Table 1.2 shows their results.

Table 1.2

concentration of 
sucrose solution

/ g per dm3

percentage
change
in mass

  0 29.5

70 12.0

140 –3.0

210 –15.0

280 –26.0

350 –29.5

M
ovem

ent in and O
ut of C

ells

5



(iii) Using Table 1.2, plot a graph on the grid to show the effect of the concentration of
sucrose solution on the percentage change in mass.

The y-axis has been started for you.

0

[4]

(iv) Use your graph to find the concentration of sucrose solution that would cause no change
in mass of the potato stick.
Mark this point on your graph with a + and record the concentration.
Include the unit.

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

(v) Students tested other potatoes and found different values for the concentration of
sucrose solution that would cause no change in mass.

Suggest one reason for this.

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

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

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

[Total: 22]
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3 Fig. 1.1 shows a bird’s egg. Part of the shell has been removed.

shell

yolk

albumen

Fig. 1.1 

Approximately 90 % of albumen is water. The remaining 10 % is made up of other 

substances such as reducing sugar.  

(a) Describe how you could safely test a sample of albumen for reducing sugar.

[4] 

(b) A student tested some albumen for the presence of protein using Biuret reagent.

The solution changed colour. It was a positive result.

Describe this colour change. 

[1]
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(c) Fig. 1.2 shows an experiment to investigate the effect of acid on albumen.

test-tube 1

3 drops
of water

test-tube 2

3 drops of
dilute acid

Fig. 1.2 

The test-tubes were observed after five minutes. 

The results are shown in Table 1.1. 

Table 1.1 

test-tube observation 

1 stayed as a clear liquid 

2 changed from a clear liquid to a white solid 

(i) State a conclusion that can be made from these results.

[1] 

(ii) State why water was added to test-tube 1.

[1]
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(d) Fat is present in the yolk.

A student carried out the emulsion test on a sample of yolk and it gave a positive result.

State what the student would observe.

[1] 

(e) Two students wanted to investigate the effect of concentration of acid on albumen.

For this investigation, suggest a suitable:

variable to change; 

variable to measure or observe; 

variable to control. [3] 

[Total: 11] 
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absorbed into the blood.

Some students investigated the action of enzymes on the digestion of starch.

(a) Describe how you would carry out a test for starch.

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

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

(b) Describe how you would safely carry out a test for reducing sugars.

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

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

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

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

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

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

The students used a length of tubing that had been securely tied at one end.

• 5 cm3 of starch solution and 5 cm3 of enzyme solution were added to the tubing.
• A knot was used to close the open end of the tubing.
• The outside of the tubing was rinsed with water.
• The tubing was supported as shown in Fig. 1.1.

large
test-tube
containing
water

knot

knot

beaker containing water at 35°C

tubing
containing
starch and
enzyme solutions

Fig. 1.1

(c) Suggest why the starch and enzyme solutions were kept at 35°C.

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

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

5 Starch is broken down into reducing sugars in the alimentary canal. The digested products are
B
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•  2 cm3 were removed immediately from the water in the large test-tube. One drop was placed
on a white tile to test for starch. The remainder was placed in a test-tube to test for reducing
sugar. This was sample 1.

•  Four further samples were removed at 10 minute intervals. Each sample was tested for starch
and reducing sugar.

(d) (i) Complete Table 1.1 by writing in the observations for the five reducing sugar tests.

Table 1.1

sample time / min observation conclusion

1 0 none

2 10 very little

3 20 some present

4 30 more sugars present

5 40 large amount present

[3]

(ii) The observations for the starch tests were all brown.

Explain what can be concluded from these observations.

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

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

(e) Suggest and explain what happened during the 40 minutes to give the results in (d)(i) and
(d)(ii).

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

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

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

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

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

 ...............................................................................................................................................[4]
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(f) Explain why each of the following procedures was carried out:

(i) the outside of the tubing was rinsed before it was placed in the large test-tube of water;

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

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

(ii) a white tile was used for the starch test.

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

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

(g) (i) Suggest which region of the alimentary canal is represented by the tubing.
Give a reason for your answer.

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

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

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

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

(ii) State the name of the enzyme that works in the alimentary canal to break down starch.

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

(h) Some students investigated the effect of pH on the activity of this enzyme.
Their results are shown in Table 1.2.

Table 1.2

pH time for starch to be broken down / min

3.5 9.0

4.0 7.0

5.2 4.0

6.6 1.5

7.0 1.0

8.0 4.5

8.5 10.0
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(i) Plot a graph to show the results in Table 1.2.

[4]

(ii) Use the graph to suggest the optimum (best) pH for this enzyme.

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

(iii) Describe the effect of pH on the activity of this enzyme.

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

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

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

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

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

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

(iv) Suggest a suitable control for this investigation.

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

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

[Total: 28]
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