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7 The graph shows the effect of temperature on an enzyme-controlled reaction. 
 

0

rate of
reaction

20

temperature / °C

40 6010 30 50

 
 

Which statement describes the effect of temperature on this reaction? 

A As the temperature increases to 25 °C, the reaction speeds up. 

B Between 10 °C and 20 °C, the enzyme denatures. 

C Between 35 °C and 45 °C, frequency of effective collisions increases. 

D The optimum temperature for this reaction is 40 °C. 
 
 
8 The graph shows the rate of photosynthesis of a plant in full sunlight in different concentrations of 

carbon dioxide. All other factors were kept constant. 
 

rate of
photosynthesis

percentage carbon dioxide concentration

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

 
 

What limits the rate of photosynthesis at 0.02% carbon dioxide concentration? 

A carbon dioxide concentration 

B humidity 

C light intensity 

D temperature 
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9 A student wrote some statements about the palisade mesophyll and spongy mesophyll tissues. 
 

1 The spongy mesophyll tissue is near the stomata for gas exchange. 

2 Only palisade mesophyll cells have chloroplasts for photosynthesis. 

3 Palisade cells are closely packed but there are air spaces in the spongy mesophyll 
tissue. 

 
Which statements are correct descriptions of the two tissues? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
10 What is a role of bile? 

A It contains enzymes that digest starch. 

B It emulsifies fats, increasing their surface area. 

C It kills bacteria in food. 

D It provides the optimum pH for pepsin activity. 
 
 
11 Where in the alimentary canal is the enzyme trypsin found and what are the products of the 

reaction trypsin catalyses? 
 

 where trypsin 
is found products 

A duodenum amino acids 

B duodenum fatty acids 

C ileum proteins 

D stomach amino acids 
 
 
12 What is a structural feature of xylem vessels? 

A contain many mitochondria 

B made up of cells joined end to end 

C presence of cross walls 

D thin walls 
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8 Which substance contains magnesium ions? 

A cellulose 

B chlorophyll 

C glucose 

D glycerol 
 
 
9 The diagram shows part of a cross-section of a leaf. 
 

Which part is the xylem? 
 

B

C

A

D

 
 
 
10 The diagram shows an experiment to investigate gas exchange in a leaf. 
 

leaf

substance that absorbs
carbon dioxide

black cover

ink drop

 
 

In which direction does the ink drop move and for what reason? 
 

 direction reason 

A towards the leaf photosynthesis 

B towards the leaf respiration 

C away from the leaf photosynthesis 

D away from the leaf respiration 
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1 A student investigated the effect of temperature on the movement of water in celery stalks. The 
water contained a blue dye.

 In plant stems such as a celery stalk, water moves in the xylem tissue within the vascular bundles.

 The student used this method:

 Step 1 Take two stalks of celery and cut them so that they are both 10 cm long.

 Step 2 Prepare an ice-cold water-bath C and a warm water-bath W. 

   Place a beaker of blue dye into each water-bath, as shown in Fig. 1.1.

large
beaker C
containing
ice-cold
water

large
beaker W
containing
warm water

blue dye blue dye

Fig. 1.1

 Step 3 Measure the temperatures of the water in water-bath C and water-bath W.

 Step 4 Let the blue dye equilibrate in the water-baths for three minutes.

 Step 5  After three minutes, place one celery stalk into each beaker of blue dye, as shown 
in Fig. 1.2.

   Keep the celery stalks in the blue dye for ten minutes.

10 cm long
celery stalk

not to scale

water-bath

blue dye

Fig. 1.2

 Step 6  After ten minutes, measure the final temperatures of the water in water-bath C and 
water-bath W.
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 (a) (i) Complete Table 1.1 by calculating the change in the water temperature for each water-bath.

Table 1.1

water-bath
water temperature

in step 3 / °C
water temperature

in step 6 / °C
change in water temperature

/ °C

C  4 15 .........................................

W 40 28 .........................................

 [1]

 Step 7 Remove the celery stalk from the blue dye in water-bath C and put it on a white tile. 

 Step 8  Cut a section across the celery stalk 5 mm from the end that was in the blue dye, as 
shown in Fig. 1.3.

end of the celery stalk that
was in the blue dye

cut across the celery stalk to
form a 5 mm wide section

not to scale

Fig. 1.3

 Step 9 Examine the xylem tissue of the cut section of celery stalk to see if the blue dye is visible. 

   Fig. 1.4 shows the position of the xylem tissue in a cut section of a celery stalk.

position of the xylem

Fig. 1.4

 Step 10  If the blue dye is still visible in the celery stalk, cut another 5 mm wide section from the 
dyed end of the remaining part of the celery stalk.

    Continue cutting 5 mm wide sections from the celery stalk until the blue dye is no longer 
visible in the cut section.

 Step 11  Count the number of sections you have cut from the celery stalk that contain the blue dye.

 Step 12 Repeat steps 7 to 11 with the celery stalk from water-bath W.
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 The student’s results are shown in Fig. 1.5.

number of 5 mm wide sections cut
from the celery stalk in C = 4

number of 5 mm wide sections cut
from the celery stalk in W = 13

Fig. 1.5

  (ii) Prepare a table and record the results shown in Fig. 1.5.

   Include the number of sections cut and the total distance moved by the blue dye in each 
celery stalk.

 [4]
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  (iii) Calculate the rate of movement of the blue dye in the celery stalk in beaker W.

   Include the unit.

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

  (iv) State a conclusion for this investigation.

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

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

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

  (v) This investigation was only done once. 

   Explain why it is better to repeat an investigation.

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

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

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

 (b) Identify two variables that were kept constant in this investigation. 

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

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

 (c) (i) The data you have recorded in Table 1.1 may indicate that there is a source of error with 
the method used in this investigation.

   Identify the possible error, and describe an improvement to the method to reduce the 
effect of this error.

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

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

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

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

 ...........................................................................................................................................
 [2]
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  (ii) In step 9, it is difficult to determine precisely the final position of the blue dye in the xylem.

   Suggest an improvement to the method that would reduce this source of error.

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

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

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

 (d) Xylem forms cylinder-like structures in a celery stalk.

  Calculate the volume of a cylinder which is 100 mm long and has a diameter of 0.06 mm.

  Use this formula:  v = π r2 h

  Use a value for π of 3.14.

  Give your answer to two decimal places.

  Space for working.

  .................................................. mm3 [2]
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 (e) Celery plants can be damaged by insect pests feeding on them. This can reduce the growth of 
the celery plants. 

  A black aphid and the larvae of a leaf miner fly are both insect pests that damage celery plants.

  Fig. 1.6 is a photograph of a black aphid.

A B

 magnification ×35

Fig. 1.6

   Fig. 1.7 is a photograph of a leaf miner fly.

magnification ×11

Fig. 1.7
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  (i) Line AB represents the body length of the black aphid.

   Measure the length of line AB in Fig. 1.6. 

   length of line AB ................................................ mm

   Calculate the actual body length of the black aphid using the formula and your 
measurement.

magnification = 
length of line AB in Fig. 1.6

actual body length of the black aphid

   Give your answer to one significant figure.

   Space for working.

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

  (ii) State three ways that the leaf miner fly shown in Fig. 1.7 differs from the black aphid 
shown in Fig. 1.6.

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

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

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

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

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

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

* 0000800000009 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD

8



IGCSE Biology: w25 61Name: 10

0610/61/O/N/25© UCLES 2025

 (f) Fig. 1.8 is a photograph of a celery leaf.

Fig. 1.8

  Draw a large diagram of the celery leaf shown in Fig. 1.8.

 [4]

 [Total: 26]
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