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3 The diagram shows a plant cell. 
 

A biologist wants to find out the number of chromosomes it contains. 
 

Which labelled part should be examined more closely? 
 

A

B

C

D

 
 
 
4 Which term describes each structure? 
 

 structure 

 brain liver neurone 

A organ organ cell 

B organ tissue cell 

C tissue organ tissue 

D tissue cell organ 
 
 
5 The diagram shows the order of bases along part of one strand of DNA. 
 

A―C―T―T―A―G―A―T 
 

What is the order of bases on the complementary part of the other strand? 

A A―C―T―T―A―G―A―T 

B C―A―G―G―C―T―C―G 

C T―A―G―A―T―T―C―A 

D T―G―A―A―T―C―T―A 
 
 
6 Which substance is an enzyme? 

A fibrinogen 

B mRNA 

C pepsin 

D saliva 
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1 Yeast cells produce an enzyme called invertase. Invertase catalyses the breakdown of sucrose 

into reducing sugars. Sucrose is not a reducing sugar.

 A student investigated the effect of two different concentrations of invertase extract on a sucrose 

solution.

 The student used this method:

 Step 1 Label three test-tubes A, B and W.

 Step 2 Use a syringe to put 2 cm3 of sucrose solution into all three test-tubes.

 Step 3 Use a clean syringe to put 2 cm3 of 100% invertase extract into test-tube A.

 Step 4 Use a clean syringe to put 2 cm3 of 10% invertase extract into test-tube B.

 Step 5 Use a clean syringe to put 2 cm3 of distilled water into test-tube W.

 Step 6 Put all three test-tubes in a warm water-bath at 40 °C for 15 minutes.

 Step 7 Measure the temperature of the liquid in the test-tubes.

 (a) State the name of the piece of equipment that is used to measure temperature.

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

 Step 8 Use a clean syringe to add 4 cm3 of Benedict’s solution to all three test-tubes.

 Step 9 Place all three test-tubes into a hot water-bath for five minutes.

 Step 10 After five minutes, record the colour of the liquid in each test-tube.

 Fig. 1.1 shows the notes the student made about their observations in step 10.

the liquid in test-tube A is brick-red

the liquid in test-tube B is green

W remains blue

Fig. 1.1
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 (b) Prepare a table and record the results of this investigation using the information in Fig. 1.1.

 [3]

 (c) State a conclusion for the results shown in test-tube A and test-tube B.

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

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

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

 (d) Explain the purpose of test-tube W.

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

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

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

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

 (e) State the independent variable in this investigation.

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

 (f) Explain why the test-tubes were placed in the warm water-bath in step 6.

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

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

 .............................................................................................................................................  [1]
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 (g) Explain why a clean syringe was used in steps 3, 4 and 5.

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

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

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

 (h) Invertase is a protein.

  State the reagent used to test for the presence of protein.

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

 [Total: 11]
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1 Which characteristic of living things requires carbon dioxide to diffuse into a leaf? 

A excretion 

B movement 

C nutrition 

D respiration 
 
 
2 Which set of features is characteristic only of birds? 

A hair and wings 

B hard-shelled eggs and feathers 

C scales and soft-shelled eggs 

D wings and soft-shelled eggs 
 
 
3 Which structures are found in both plant and animal cells? 

A cell walls and cell membranes 

B nuclei and cell walls 

C cytoplasm and chloroplasts 

D cell membranes and nuclei 
 
 
4 A student made the following statements about the movement of ions by active transport. 
 

1 It is the net movement of particles from a low concentration to a high concentration. 

2 It is the net movement of particles from a high concentration to a low concentration. 

3 It requires the use of energy from respiration. 

4 It can only take place in living cells. 
 

Which statements are correct? 

A 1, 3 and 4 B 1 and 4 only C 2 and 4 D 2 only 
 
 
5 A DNA molecule contains pairs of bases. 
 

What is a correct combination of a pair of bases? 

A A and G B C and A C G and T D T and A 
 
 

3  
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6 What is the test for protein? 
 

 name of the test heat colour change 

A Benedict’s yes blue to purple 

B biuret yes blue to red 

C biuret no blue to purple 

D Benedict’s no blue to red 
 
 
7 The graph shows how enzyme activity is affected by temperature. 
 

0 20 40 60

enzyme
activity

temperature / °C

10 30 50

 
 

Why is enzyme activity lower at 55 °C than it is at 40 °C? 

A Heat has killed the enzyme. 

B The enzyme has been used up. 

C The reactants are moving faster. 

D The substrate is less likely to fit into the active site. 
 
 
8 Which descriptions of adaptations for photosynthesis are correct for spongy mesophyll tissue? 
 

 
air spaces for 
efficient gas 
exchange 

long, rectangular 
cells to absorb 

light 

A yes yes 

B yes no 

C no yes 

D no no 
 
 

IGCSE Biology: s25 22
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20 The table shows the breathing rate and the average total volume of air breathed by a student 
when exercising for 20 minutes. 

 

time 
/ minutes 

breathing rate 
/ breaths per 

minute 

average total volume 
of air breathed 

/ cm3 per minute 

  0 12 5 000 

  5 12 9 000 

10 12 15 000 

15 18 20 000 

20 22 25 000 
 

Which conclusion can be made from the data in the table about the effect of exercise on 
breathing? 

A Between 0 minutes and 10 minutes, there is no change to the depth of breathing. 

B Between 0 minutes and 10 minutes, the depth of breathing increases. 

C Between 10 minutes and 20 minutes, there is no change to the rate of breathing. 

D Between 15 minutes and 20 minutes, the depth of breathing decreases. 
 
 
21 What is the chemical formula of glucose? 

A C6H6O6 B C6HO6 C C6H12O6 D C12H12O6 
 
 
22 After a race, athletes experience oxygen debt. 
 

The diagram shows how the oxygen debt is removed. 
 

lactic acid forms
in the muscles

lactic acid moves in
the blood to the liver

faster breathing
supplies extra oxygen

X

 
 

What happens at X? 

A aerobic respiration of glucose 

B aerobic respiration of lactic acid 

C anaerobic respiration of glucose 

D anaerobic respiration of lactic acid 
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2 (a) A student used DCPIP solution to compare the concentration of vitamin C in five solutions.

  The student used this method:

• Put 1 cm3 of 1% DCPIP solution into a test-tube.

• Use a syringe to add drops of 125 mg per dm3 vitamin C solution to the test-tube.

• Keep adding drops of vitamin C solution until the DCPIP solution becomes colourless.

• Record the total volume of the 125 mg per dm3 vitamin C solution added.

  This method was repeated with four other concentrations of vitamin C solution.

  (i) State the expected colour of the DCPIP solution before the vitamin C solution was 

added.

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

  (ii) State two variables that were kept constant by the student in this investigation.

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

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

 [2]

  The results of the investigation are shown in Table 2.1.

Table 2.1

concentration of vitamin C 

/ mg per dm3
total volume of vitamin C 

solution added / cm3

 125 1.6

 250 1.4

 500 1.1

 750 0.8

1000 0.5
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 (b) (i) Plot a line graph on the grid of the data in Table 2.1.

 [4]

  (ii) The student tested a sample of orange juice.

   They found that 1.2 cm3 of orange juice was needed to react with 1 cm3 of 1% DCPIP 

solution.

   Use your graph to estimate the vitamin C concentration of the orange juice.

   Show on the graph how you obtained your estimate.

  ............................................  mg per dm3

[2]
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 (c) The student wanted to investigate the effect of storage on the vitamin C concentration in 

apple juice.

  Three samples of fresh apple juice and three samples of stored apple juice were tested.

  The results are shown in Table 2.2.

Table 2.2

sample

concentration of 

vitamin C in fresh 

apple juice  

/ mg per dm3

concentration of 

vitamin C in stored 

apple juice  

/ mg per dm3

1 281 170

2 276  96

3 272 104

  (i) State a conclusion for the data shown in Table 2.2.

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

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

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

  (ii) The student decided that the result of one sample shown in Table 2.2 was anomalous.

   State what is meant by an anomalous result.

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

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

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

  (iii) Draw a circle around the anomalous result in Table 2.2. [1]
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  (iv) Using the data for sample 3 in Table 2.2, calculate the percentage change in the 

vitamin C concentration of the apple juice when it is stored.

   Give your answer to one decimal place.

   Space for working.

  .......................................................% [3]
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 (d) Fig. 2.1 is a photograph of a fruit from a strawberry plant, Fragaria ananassa, that has been 

cut in half.

P

Q

magnification ×1.8

Fig. 2.1

  (i) Draw a large diagram of the strawberry fruit shown in Fig. 2.1.

 [4]
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  (ii) Line PQ in Fig. 2.1 represents the maximum diameter of the strawberry fruit.

   Measure the length of line PQ in Fig. 2.1.

length of PQ  ........................................................ mm

   Calculate the actual diameter of the strawberry fruit using the formula and your 

measurement.

magnification = 
length of line PQ in Fig. 2.1

actual diameter of the strawberry fruit

   Give your answer to three significant figures.

   Space for working.

  ..........................................................mm

[3]

 (e) Describe a method the student could use to test a strawberry fruit for reducing sugars.

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

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

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

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

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

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

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

 [Total: 24]
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1 Potato cells contain the enzyme catalase. Catalase catalyses the breakdown of hydrogen peroxide 

into water and oxygen gas. The oxygen gas forms a foam. The height of the foam indicates how 

active the enzyme is.

 A student investigated the effect of temperature on the activity of the enzyme catalase.

 The student used this method:

 Step 1 Label three test-tubes C, R and H.

 Step 2  Use a syringe to add 4 cm3 of hydrogen peroxide solution to each of the test-tubes 

labelled C, R and H.

 Step 3 Place test-tube C into a cold water-bath.

 Step 4 Place test-tube R in a test-tube rack to keep it at room temperature.

 Step 5 Place test-tube H into a hot water-bath.

 Step 6 Leave the test-tubes for five minutes.

 Step 7  After five minutes, use a clean syringe to add 1 cm3 of potato extract to test-tube C. Start 

the stop-clock.

 Step 8 Repeat step 7 for test-tube R and test-tube H.

 Fig. 1.1 shows the test-tubes 30 seconds after adding the potato extract.

C R H

foam

potato extract and hydrogen

peroxide solution

Fig. 1.1
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 (a) (i) Prepare a table for the results of the investigation.

   Measure the maximum height of the foam, in mm, in each of test-tubes C, R and H 

shown in Fig. 1.1.

   Record these measurements in your table.

 [4]

  (ii) State a conclusion for these results.

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

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

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

  (iii) State the independent and dependent variables in the investigation.

independent variable  .........................................................................................................

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

dependent variable  ............................................................................................................

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

 [2]
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  (iv) Explain why test-tube C and test-tube H were kept in the water-baths for five minutes in 

step 6.

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

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

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

  (v) The student suggests repeating the investigation twice more.

   Explain how this would give you more confidence in these results.

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

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

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

  (vi) Potato extract can be prepared by cutting a potato into pieces and then grinding it with a 

mortar and pestle and some water.

   Describe a safety precaution that would reduce the hazards in producing potato extract 

using this method.

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

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

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

 (b) (i) Another student did the same experiment and measured the height of the foam in one of 

the test-tubes as 29 mm. The diameter of the test-tube was 25 mm.

   Calculate the volume of foam produced, and give your answer in cm3 to one decimal 

place.

   Use 3.14 as the value for π.

  ................................................... cm3 [3]

  (ii) Suggest a more accurate method of measuring the volume of oxygen gas produced.

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

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

 .....................................................................................................................................  [1]
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 (c) Potatoes are a source of starch and vitamin C.

  (i) Iodine solution was used to test a sample of potato for starch.

   State the result of a positive test for starch.

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

  (ii) State the name of a reagent that can be used to test for vitamin C.

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

 (d) Photosynthesis also produces oxygen gas.

  Plan an investigation to determine the effect of light intensity on the rate of photosynthesis in 

aquatic plants.

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

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

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

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

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

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

 ...................................................................................................................................................
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5 The diagram shows four mesophyll cells, W, X, Y and Z. Water moves through these cells. 
 

W X Y Z  
 

Which arrow shows the direction of movement of water through these cells? 
 

 direction of water 
movement 

water potential / kPa 

 W X Y Z 

A  –600 –450 –350 –250 

B  –350 –400 –450 –600 

C  –400 –450 –500 –550 

D  –200 –300 –350 –450 
 
 
6 Three processes are listed. 
 

1 Molecules or ions are moved across membranes. 

2 Molecules or ions are moved by protein carriers. 

3 Ions are taken up by root hairs. 
 

Which processes can involve active transport? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
7 A section of a chromosome contains 4500 bases. There are 1450 G bases. 
 

How many A bases are there? 

A 800 B 1450 C 1600 D 2900 
 
 
8 Which chemical element is found in proteins but not in carbohydrates? 

A carbon 

B hydrogen 

C nitrogen 

D oxygen 
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