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5 A potato was used as a source of plant tissue. Four potato sticks of identical size were cut from 
the same potato. At the start of the investigation, each potato stick was 10 squares long. The 
potato sticks were put into four separate Petri dishes. Each Petri dish contained a different 
concentration of sugar solution. 

 
The diagram shows the four Petri dishes after 24 hours. 

 
Which dish contains a sugar solution that has a higher water potential than the potato tissue? 

 
A B

C D

Petri dish

potato stick

 
 
 
6 Which row shows correct statements about active transport? 
 

 direction of movement requires a partially 
permeable membrane 

A down a concentration gradient no 

B down a concentration gradient yes 

C against a concentration gradient no 

D against a concentration gradient yes 
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17 Which muscles in the breathing system contract during inspiration? 

A external intercostal and diaphragm only 

B external intercostal and internal intercostal only 

C external intercostal, internal intercostal and diaphragm 

D internal intercostal and diaphragm only 
 
 
18 Which process requires energy from respiration? 

A diffusion 

B osmosis 

C protein synthesis 

D transpiration 
 
 
19 What is produced by anaerobic respiration in human muscles? 
 

 carbon dioxide lactic acid water  

A    key 

B     = substance is produced 

C     = substance is not produced 

D     
 
 
20 Which statements are correct for a healthy person? 
 

1 Blood leaving a glomerulus has the same concentration of glucose as blood entering 
a glomerulus. 

2 There is no glucose in the fluid leaving a nephron. 

3 A nephron reabsorbs all of the water and some of the ions filtered out of the blood 
by a glomerulus. 

 
A 1 and 3 B 1 only C 2 and 3 D 2 only 

 
 
21 When moving from an area with low light intensity to an area with high light intensity, how do the 

circular and radial muscles of the iris react? 
 

 circular muscles radial muscles 

A contract no change 

B contract relax 

C relax contract 

D relax no change 
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1 What is a characteristic of all living organisms? 

A breathing 

B photosynthesis 

C reproduction 

D transpiration 
 
 
2 What are the two parts of the scientific name of an organism? 

A genus followed by kingdom 

B genus followed by species 

C kingdom followed by genus 

D kingdom followed by species 
 
 
3 A palisade cell and a neurone are observed under a light microscope. 
 

Which cell component is found only in the palisade cell? 

A cell membrane 

B cell wall 

C cytoplasm 

D nucleus 
 
 
4 In a human, the diameter of the aorta as it leaves the heart is 36 mm. 
 

The thickness of the wall of the aorta at this point is 9 mm. 
 

What is the diameter of the lumen of the aorta at this point? 

A 1800 m B 2700 µm C 18 000 µm D 27 000 µm 
 
 
5 Diffusion may be defined as the net movement of particles from a region of their ......1...... 

concentration, to a region of their ......2...... concentration, where movement is ......3...... a 
concentration gradient. 

 
Which words complete gaps 1, 2 and 3? 

 
 1 2 3 

A higher lower down 

B higher lower up 

C lower higher down 

D lower higher up 
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6 Cylinders of potato tissue were placed in sugar solutions of different concentrations and left 
overnight. 

 
The lengths of the potato cylinders were measured before and after they were placed in the sugar 
solutions. 

 
The graph shows the results of the investigation. 

 

0.1 0.2 0.3 0.4 0.5

1.2

1.1

1.0

0.9

0.8

ratio of final length
to initial length

sugar solution concentration / moles per dm3  
 

In which sugar solution concentrations did the potato cells gain water? 

A 0.1 moles per dm3 and 0.2 moles per dm3 

B 0.1 moles per dm3 only 

C 0.2 moles per dm3 and 0.3 moles per dm3 

D 0.4 moles per dm3 and 0.5 moles per dm3 
 
 
7 The diagrams show the same mass of oil arranged in drops of different sizes at the same 

temperature. 
 

In which combination of oil drop size and enzyme will the oil be digested the fastest? 
 

A B C D

trypsin lipase lipase trypsin  
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1 A student investigated the effect of concentration on diffusion.

 The student used pieces of agar which contained universal indicator. Universal indicator is green 

in substances with a neutral pH and red in substances with an acidic pH.

 The student placed the pieces of agar into different concentrations of hydrochloric acid solution 

and measured the time taken for the acid to diffuse to the centre of each piece of agar. At the start 

of the investigation the agar was green.

 The student used this method:

 Step 1  Label four test-tubes 0.4, 0.6, 0.8, 1.0.

 Table 1.1 shows the volumes of 1.0 mol per dm3 hydrochloric acid solution and distilled water used 

to make the different concentrations of hydrochloric acid solution.

Table 1.1

concentration of 

hydrochloric acid solution  

/ mol per dm3

volume of 1.0 mol per dm3 

hydrochloric acid 

solution / cm3

volume of distilled water  

/ cm3

0.4 4 6

0.6 6 4

0.8 8 2

1.0 10 0

 Step 2  Use a 10 cm3 syringe to put the volumes of 1.0 mol per dm3 hydrochloric acid solution 

shown in Table 1.1 into the test-tubes labelled 0.4, 0.6, 0.8, 1.0.

 Step 3  Use the 10 cm3 syringe to put the volumes of distilled water shown in Table 1.1 into the 

test-tubes labelled 0.4, 0.6, 0.8, 1.0.

 Step 4  A block of agar which measures approximately 1 cm × 2 cm × 2 cm is provided. Use the 

knife to cut the agar block into four pieces.

agar block

not to scale

white tile

Fig. 1.1
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 Step 5 Place all the test-tubes into a warm water-bath.

 Step 6  Put one agar piece into each of the test-tubes and immediately start the stop-clock. 

Observe the colour of the agar pieces as they change from green to red.

 The student recorded the time taken for each piece of agar to become completely red.

 The stop-clocks from step 6 are shown in Fig. 1.2.

minutes:seconds

0.4

minutes:seconds

0.6

minutes:seconds

0.8

minutes:seconds

1.0

Fig. 1.2

 (a) (i) Prepare a table to record the results of the investigation.

   Convert the times on the stop-clocks shown in Fig. 1.2 to seconds and record these 

times in your table.

 [4]

* 0000800000003 *

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

5



IGCSE Biology: s25 61Name: 4

0610/61/M/J/25© UCLES 2025

  (ii) State a conclusion for the results.

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

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

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

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

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

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

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

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

 [2]

  (iv) Suggest two improvements to the method used for this investigation.

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

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

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

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

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

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

 [2]

  (v) Identify two hazards in this investigation.

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

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

 .....................................................................................................................................  [1]
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 (b) Plan an investigation to determine the effect of temperature on osmosis in potato plant tissue.

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [6]

 [Total: 16]
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1 Fig. 1.1 shows the movement of particles through an epithelial cell in the small intestine.

P

energy

R

Q

membrane of

epithelial cell

Fig. 1.1

 (a) In Fig. 1.1, arrow P represents the diffusion of oxygen molecules.

  (i) Describe what is meant by the term diffusion.

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

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

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

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

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

  (ii) State the type of energy needed for diffusion.

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

 (b) Carbon dioxide molecules also move by diffusion.

  (i) State the name of the process in human cells that produces carbon dioxide.

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

  (ii) On Fig. 1.1, draw an arrow to show the direction of diffusion of carbon dioxide molecules.

 [1]
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 (c) In Fig. 1.1, arrow Q represents another type of particle movement.

  Identify the type of particle movement represented by arrow Q.

  Explain your answer.

type of movement  .....................................................................................................................

explanation  ...............................................................................................................................

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

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

 [3]

 (d) In Fig. 1.1, particle R moves from the lumen of the small intestine into the epithelial cell.

  Suggest why particle R cannot be starch.

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

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

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

 .............................................................................................................................................  [2]
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 (e) Fig. 1.2 is a photomicrograph of red onion cells.

Fig. 1.2

  Fig. 1.3 is a photomicrograph of the same red onion cells after being immersed in a salt 

solution.

Fig. 1.3
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  Using Fig. 1.2 and Fig. 1.3, describe and explain the difference in appearance of the cells 

before and after immersion in salt solution.

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [6]

 [Total: 16]
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