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1. Biotechnology is a branch of science in which microorganisms and biomolecules     
are used by humans. 
 

(a) Give the name of a type of microorganism. 
(1) 

………………………………………………………………………………………………….…………………. 
 

(b) Describe what is meant by the term microorganism. 
(1) 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
(c) Suggest two ways in which humans use microorganisms. 

 (2) 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
Biomolecules could include lipase, which breaks down fat, and an enzyme that 
converts glucose to fructose. 

 
(d) (i) Suggest two ways in which humans could use lipase. 

(2) 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
(d) (ii) Frutose is sweeter than glucose.  Suggest two reasons why humans may 

want to use fructose rather than glucose. 
(2) 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

(Total for Question 1 = 8 marks) 
 



2.  Some rice farmers use ducks in the rice fields as shown in the photograph. 
 

 
 
The ducks help the rice plants to grow because they eat insects and weeds in the 
rice fields. 
 
(a) (i) Suggest how the ducks eating the insects helps the rice plants to grow. 

(1) 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
(a)(ii) Explain how the ducks eating weeds helps rice plants to grow. 

(2) 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
(b) Explain why faeces from the ducks helps rice plants to grow. 

(2) 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



 
(c) The ducks stir up the soil in the rice field with their feet, which increases the 
oxygen content of the soil. 
 
Suggest how increasing the oxygen content of the soil helps rice plants to grow. 

(2) 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

(Total for Question 2 = 7 marks) 
 
 
 
 
3. Water in lakes can become polluted if too much phosphate is leached from the 
soil.  The polluted water becomes very cloudy because of the growth of lots of 
microscopic plants called algae. 
 
It is possible to find out how polluted water is by using a black and white disk 
called a Secchi disk. The following technique is used. 

� the disk is lowered into the water using a rope 
� the disk is lowered into the water until it can no longer be seen 
� the depth when the disk is no longer seen is measured 

 
The diagrams show a Secchi disk and the way in which it is used. 
 

 
 
 
 
 
 
 
 



Scientists used Secchi disks to test the pollution level of four lakes. 
 
The table shows the results. 
 

Lake 
Depth at which Secchi disk can no longer be seen 

in metres 

A 7.0 

B 3.9 

C 3.3 

D 4.4 

 
(a) They concluded that lake C was the most polluted with phosphate. 
 
Suggest two reasons why this conclusion may not be correct. 

(2) 
 

1. ………………………………………………………………………………………………….…………………. 
 

    ………………………………………………………………………………………………….…………………. 
  

2. ………………………………………………………………………………………………….…………………. 
 

         ………………………………………………………………………………………………….…………………. 
 
 
 (b) The graph shows changes in the level of phosphate and Secchi depth 
measurements, for one of the lakes over a 25-year period. 

 



Using both graphs, describe the relationship between phosphate levels and 
Secchi depth. 

(2) 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 

 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 



 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
 
 
 
 
 
 
 
 
 
 

4. 



 
(6) 

 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



  
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
 
 
 



 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 

  
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



 
………………………………………………………………………………………………….…………………. 

 
 1. ………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 

 2. ………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 



 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

7.

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 



 
 1. ………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 

 2. ………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
 
………………………………………………………………………………………………….…………………. 

 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
 
………………………………………………………………………………………………….…………………. 
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1. Organisms are adapted to maximize their survival chances. 
 
(a) Describe and explain two adaptations of a flower to maximize its chances of 
pollination by an insect. 

(4) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(b) The arctic fox is a warm-blooded animal with a thick fur coat that lives in very 
cold conditions, as shown in the photograph below. 
 

 
 

(i) Suggest why arctic foxes have short legs and short ears. 
(2) 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 



The graph below shows the effect of varying external temperature on the internal 
body temperature of two different organisms, A and B. 
 

 
 

(ii)  Suggest which of the two organisms, A and B, would be the arctic fox.  Give 
a reason for your answer. 

(2) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
(iii) Compare the effect of varying external temperature on the internal body 

temperature of organism A with organism B. 
(3) 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

(Total for Question 1 = 11 marks) 

A 
B 



2. The circulatory system is one of several organ systems found in animals. 
 
(a) The diagram below shows two blood vessels P and Q. 
 
 
 
 
 
 
 
 

(i) Which of these two blood vessels carries blood at the higher pressure.  Give 
a reason for your answer. 

(2) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
(b) A pulse was recorded in one of these blood vessels. 
 

(i) Place a tick () in the box that correctly completes the sentence. 
 
This blood vessel with the pulse was 

(1) 
         an artery 
 
         a vein 
 
         a capillary 
 
(ii) The pulse rate in the blood vessel was recorded as 90 per minute when the 

organism, was at rest.  If the rate doubled during exercise, how long 
would each pulse last?  Show your working. 

(1) 
 
 
 
 
 
 
 
 

Answer:  ………………………………………… seconds 
 
 
 
 
 
 

blood vessel P 
 

blood vessel Q 
 

lumen filled 
with blood 

 



(c) The diagram below shows a human heart, a reptile heart and an amphibian 
heart. 
 
 
 
 
 

 
 
 
 
 
 
(i) Suggest why the human heart is considered more efficient than the reptile 

heart. 
(3) 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 

(ii)  Suggest why the two atria of the amphibian heart should contract 
alternatively rather than together. 

(1) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
(iii) State why the atrium labelled on the human heart is described as the 

left atrium. 
(2) 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
(iv) Explain why this atrium should contract before the left ventricle? 

(1) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 

left 
atrium 

human reptile amphibian 



(d) The human heart can partially refill as it relaxes after contraction.  Suggest an 
explanation for how the relaxing heart causes partial refill with blood. 

(3) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

(Total for Question 2 = 14 marks) 
 



3. (a) The diagram below shows a section through a leaf. 

 
 
 
(i) The palisade layer contains cells with many chloroplasts.  The spongy layer 
contains cells with a few chloroplasts.  Suggest two reasons why cells in the spongy 
layer contain chloroplasts.  

(2) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(ii) Suggest why each of the following plants has a thick waxy cuticle. 

(3) 
 
A cactus in the desert: .……………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
 
A tropical rainforest plant: ………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
 
 
 
 
 
 
 
 

waxy cuticle 

palisade layer 

spongy layer 

two guard cells with a 
stomatal gap in between 



(b) The diagram below shows the arrangement of apparatus used by a student. 

 

 

 

 

 

 

The weighing machine constantly recorded the mass of the apparatus on it. 

After 30 minutes, petroleum jelly (Vaseline) was spread over the upper 
surface of the leaf and the apparatus left for a further 60 minutes. 

The results are shown in the graph below. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(i) State the dependent variable in this investigation. 

(1) 
 

……………………………………………………………………………………………………………………………………… 

 
 

frame 
wire 

leaf 

weighing machine 

30 60 90 0 

Time / minutes 

Mass 
/ g 



(ii) Using your own knowledge and the diagram of the leaf section, suggest why the 
mass dropped between 0 and 30 minutes. 
 

(2) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(iii) The student noted that after 60 minutes, the light intensity decreased due to 
the sun going behind a cloud.  Suggest two reasons why this caused the loss of 
mass to decrease. 

(2) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(c) (i) On the graph (previous page), draw the likely result for this investigation if 
the petroleum jelly had been spread on the lower surface of the leaf rather than 
the upper surface.  

(3) 
 
 
(ii) Explain your answer to part (i) below. 

(2) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

(Total for Question 3 = 15 marks) 
 



4. A student investigated the breakdown of starch by the enzyme found in human 
saliva called amylase.  She investigated it in three different conditions as shown in 
the table below. 
 

Test tube Mixture in test tube Temperature 
/ 0C 

1 Starch only 20 

2 Starch and amylase 20 

3 Starch and amylase 35 

 
Every minute, the student removed a drop of the mixture from test tube 1 and 
added it to iodine solution on a spotting tile, starting at the top left.  She repeated 
this for test tubes 2 and 3. 
 
The results are shown in in the diagrams below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) State the effect of amylase on starch.  Give evidence for your answer. 

(3) 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
 
 

 

 

 

Test tube 1 

Test tube 2  

Test tube 3 



(b) What do the results suggest about the effect of temperature on the activity of 
amylase? 

(1) 
 

……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(c) State the name given to test tube 1 and describe its function 

(2) 
 

……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(d) A fourth test tube was set-up with a mixture of starch and amylase but the 
temperature was 700C. 
 
(i) Complete the diagram below to show the results. 

(1) 
 

 
 
 
 
 
 
(ii) Explain your answer to part (i). 

(2) 
 

……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

(Total for Question 4 = 9 marks) 
 
 
 

 



5. A student investigated the effect of size on the movement of molecules. 
 
He cut three different sized cubes from a block of clear agar jelly. 
 
Cube A was 2 × 2 × 2 cm. Cube B was 1 × 1 × 1 cm and cube C was 0.5 × 0.5 × 0.5 
cm. 

 
 
The student wore safety glasses and placed the cubes in a beaker of red dye 
solution for five minutes. 
 
He then poured the solution into another beaker, washed the surface of the cubes 
and dried them with blotting paper. 
 
He then cut each cube in half and examined the newly cut surfaces. 
 
Diagram 1 shows what the cubes looked like. 
 

 
 
(a)  Why did he wear safety glasses? 

(1) 
  

……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
 
 
 
 
 
 
 
 



(b)  Explain how the red dye molecules entered the jelly. 
(2) 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 

 
……………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………… 
 
(c)  Use a ruler to measure the distance the red dye has entered each cube in 
diagram 1. 

(1) 
 
……………………………………………… mm 
 
(d)  (i)   Calculate the surface area of cube A. 

(2) 
 
surface area = ……………………………………………………… unit …………………………………… 
 
 
(ii)   Calculate the volume of cube A. 

(2) 
 

volume = ………………………………….…………………………… unit …………………………………… 
 
(e)  The student was told by his teacher that the cubes have different surface area 
to volume ratios. 
 
Complete the table by putting one tick ( ) in each row to show whether the 
statement applies to cube A, B or C. 

(3) 

 
  (Total for question = 11 marks) 

 

Total for paper = 60 marks 
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