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1. 
 

A student investigated the effect of concentration of a substance on the rate of 
diffusion. 
 
In a fume cupboard the student set up a glass tube with small squares of damp red 
litmus paper spaced at 4 cm intervals along its length. 
 
She added 1 drop of ammonia solution to some cotton wool and used tweezers to 
place the cotton wool at one end of the tube. She closed the tube with a bung. She 
timed how long it took for each square of litmus paper to change colour. 
 
She then set up an identical tube and repeated the experiment, but this time she used 
3 drops of ammonia solution. 
 

 
The student’s results are shown in the table. 

 
 

(a) Describe what is meant by the term diffusion. 
(2) 

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

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

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

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



(b) Calculate the average rate of diffusion, in centimetres per second of ammonia, 
from the 3 drops of ammonia solution between the litmus papers at 4 cm and 
24 cm. Show your working. 

(2) 

  

  

   

Answer ........................................................... cm/s 
 

 
2. 

 
Dialysis tubing is an artificial membrane, which is similar to the lining of the intestine. 

A student investigated the diffusion of glucose through dialysis tubing by using 
the apparatus shown in the diagram. 

 

a). The student took a sample of the water outside the dialysis tubing after 20 
minutes. The student used a reagent that was blue in colour to test for the 
presence of glucose in the water. 

(i) What is the name of the reagent the student used? [1] 

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

(ii)  What colour would the reagent turn if there was a high concentration 
of glucose present in the sample to indicate a positive test result? [1] 

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

 



3.  

Yeast cells make the enzyme sucrase. Sucrase catalyses the breakdown of 
sucrose to glucose and fructose. 

Some students made an extract of sucrase from yeast cells. 

They investigated the activity of the sucrase extract at different pH values. 
They determined the rate of reaction at each pH. 

They then calculated the rate of each reaction as a percentage of the fastest 
reaction, to give the percentage activity of sucrase. 

 

The results of this investigation are shown 

 

  



Describe and explain the effect of pH on the activity of sucrase shown in the 
graph. [5] 
 
...................................................................................................................... 

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

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

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

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

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

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

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

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

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

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

 
  



4. 
 
The activity of the heart can be monitored by measuring the pulse rate. 

Two students measured their pulse rates before, during and after exercise. 

The results are shown in the graph. 
 

Calculate the percentage change in the pulse rate between 0 and 15 minutes for 

student A.  

Give your answer to the nearest whole number. [2] 

Space for working. 

 

 

 

 

..........................% 

 



5.  

The diagram shows part of the carbon cycle. 

 

 
 

Identify the processes labelled J, L and M in the diagram. [3] 

J ........................................................................................................................... 

L ........................................................................................................................... 

M .......................................................................................................................... 

 

  



6. 

(a) The diagram below shows an animal sperm cell.  

 

State two ways in which the structure of a sperm cell is adapted for its function. [2] 

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

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

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

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

 

(b) The diagram below shows a plant root hair cell.  

 

State two ways in which the structure of a root hair cell is adapted for its function. [2] 

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

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

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

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

 

-END OF THE EXAMINATION- 


