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Theoretical Portion Marks: 45 

1.   

(i)  Root hair cell 

(ii)   

 Photosynthesis 

 Reduced transpiration 

 Water Storage 
(iii)  Long, thin root hair and abundance of mitochondria 

(iv)  Chlorophyll 

2.   

(i)  By two mechanisms; TMV damages the structure of the cell and disrupts photosynthesis. 

(ii)   

 

(iii)   Substrate molecules bind at the active site and undergo a chemical reaction. Active site 

lowers the activation energy to transform substrate into products. 

(iv)  Due to the low immunogenicity of the cornea, the use of topical immunosuppression and 

surgical techniques reduces exposure to the immune system. 

3.   

(i)  

 

(ii)  Great tits play a role as herbivores by feeding on seeds and carnivores by feeding on 

insects.  

(iii)  Both species hunt small mammals and inhabit woodland areas. Competition may arise if 

resources are limited. 

4.   

(i)   

 On the sunny beach (Diagram A), her pupil constricts to limit light exposure. 



 In the dark café (Diagram B), her pupil dilates to allow more light for better vision. 

This response is controlled by the iris muscles.  

(ii)  R plasmid contains the ampR gene, which provides antibiotic resistance. It identifies the 

successfully incorporated R plasmid cells that allow researchers to select and maintain 

genetically modified organisms. 

  



Practical Portion  Marks: 30 

1.   

(i) Person B 

(ii) Person D 

(iii) High cholesterol causes atherosclerosis which causes narrowing of arteries and restriction 

of blood flow, leading to angina or heart attack due to reduced oxygen supply. 

(iv) 1.5 times  
2.   

(i) To estimate buttercup plant coverage, randomly place quadrats. Count buttercup-

containing squares to calculate the percentage of coverage per quadrat and average values 

for the field.  

(ii)  

 Soil moisture  

 Soil nutrients 

 Light availability 

3.   

(i) Same type and amount of plant material, constant environmental conditions (light, 

humidity, temp), and equal size of sections.  

(ii)  

 The scientists collect water samples. 
 They use aseptic techniques to assess the antibiotic resistance of bacteria. 
 They place antibiotic-containing discs on agar plates. 
 After incubation, they measure zones of inhibition. 
 Small or absent zones suggest antibiotic resistance. 


