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B1 The following are multiple choice questions.  Choose the option that you consider to be correct and 

write either A, B, C or D on the line provided.  There is no negative marking. 

 

(a) 

 

(a) Answer ………………. 
 

 

 

(b) 

 

(b) Answer ………………. 
 

 

 

 

 



(c) 

 

 

(c) Answer ………………. 
 

 

(d) 

 

(d) Answer ………………. 

 



(e) 

 

 

 (e) Answer ………………. 

 

 

(f) 

 

 

(f) Answer ………………. 



(g) 

 

(g) Answer ………………. 

 

[Total: 7] 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BLANK PAGE  



B2  Enzymes are proteins, which act as biological catalysts, in that they increase the rate of a given 

reaction without themselves being altered or used up as part of that reaction.  The specific part of the 

enzyme in which the reaction occurs is known as the active site.  Figure 2.1 is a diagrammatic 

representation of a model known as the ‘lock and key’ model, which is one proposed explanation for 

how enzymes act as biological catalysts. 

 

 

Figure 2.1 
 

 

(a) Using Figure 2.1 suggest why this is referred to as the ‘lock and key’ model. 

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

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

 

 

An enzyme, hydrolyses, or breaks down, sucrose (the substrate) into its two constituent parts: glucose 

and fructose (the products). The presence of these two sugars (glucose and fructose) change the 

colour of potassium manganate solution from pink to colourless.   

 

Owen investigated whether the concentration of sucrose solution affected the activity of the enzyme 

by recording the time taken to decolourise potassium manganate solution.  Owen’s results can be 
seen in Table 2.2.  All other variables were standardised. 

 
 

 
 

Table 2.2 
 
 



(b) Identify the independent and dependent variables in this experiment. 
 

 
Independent variable …………………………………………………………………………………………. 
 
Dependent variable ……………………………………………………………………………………… [1] 

 
 
 

(c) Plot a graph of Owen’s data shown in Table 2.2. 
 

 
 

 
 

 
 
 

[4] 
 

 
(d) Estimate the time to decolourise potassium manganate solution at 1.75% sucrose concentration.  

Show on your graph how you obtained the time to decolourise potassium manganite solution. 

 
 
 

time …………………………………… [2] 
 
 

 
(e) Owen standardised all other variables in the experiment.  Suggest one such variable and explain why 

it should be standardised. 

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

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



(f) Owen was discussing his experiment with another student, Leon, who concluded that “as the 
concentration of sucrose increased the time taken to decolourise the potassium manganate solution 

decreased proportionally. For example at 2.5% sucrose concentration it took 22 seconds for the 

solution to decolourise, but at 1.5% concentration it took 74 seconds.” 
 

 

(i) Identify one strength of Leon’s conclusion. 
 

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

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

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

 

 

(ii) Identify one weakness of Leon’s conclusion. 

 

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

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

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

 

[Total: 12] 

  



B3 Speciation is the process by which a new species arises, this occurs when a group within a species 

separates from other members of its species and develops its own unique characteristics.  During the 

formation of the Grand Canyon two groups of an original population of squirrels were separated from 

each other on either side of the canyon, and now two different species of squirrel can be found on the 

north (Fig 3.1 Kaibab squirrel) and south (Fig 3.1 Abert squirrel) rims of the canyon. 

 The habitat of the Abert squirrel extends across an area of over 5000 square miles. In contrast, the 

Kaibab Squirrel's habitat is confined to the Ponderosa pine forest type of the Kaibab Plateau north of 

the Grand Canyon in Arizona, an area of about 638 square miles. 

 

Figure 3.1 
 

Ref: Figure 16-3, Biology: Life on Earth (8th Edition Pearson) 

 

(a) State two features of the squirrels that would allow them to be classified in the animal kingdom, rather 

than the plant kingdom.                                                                       

 

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

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

 

(b) Suggest two differences that may exist between the Kaibab and Abert squirrels, and why these 

differences may have arisen. 

 

 

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

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

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

 

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

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

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

Kaibab squirrel Abert squirrel 



(c) Suggest how scientists may distinguish between closely related species, and as such decide that a 

new species has arisen. 

 

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

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

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

 

(d) A new species of mountain lion was introduced to the north side of the Grand Canyon in an attempt 

to reduce the numbers mule deer in the area.  However, this led to a dramatic fall in the population 

of Kaibab squirrels.  Suggest why the fall in numbers was so dramatic. 

 

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

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

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

 

(e) Suggest two other factors which might lead to a decrease in the number of Kaibab squirrels. 

 

 

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

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

 

 [Total: 10] 



B4 Diffusion into a cell can be modelled using coloured agar cubes and a decolourising liquid, such as 

hydrochloric acid, that will diffuse into the agar. Agar can be coloured pink by staining with 

phenolphthalein, which changes from a pink colour to colourless as the acid diffuses into the agar 

block.   

                

Figure 4.1 – Using agar blocks to model diffusion 

 

(a) Design an experiment you could carry out to investigate the effect of temperature on the rate of 

diffusion of hydrochloric acid in this agar block model. 

 

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

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

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

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

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

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

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

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

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

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

 

(b) Humans obtain oxygen by diffusion, from the air in the alveoli in the lungs into the blood, and 

plants can obtain oxygen from the soil, when it diffuses from air spaces into the root hair cell.  

State one adaptation shared by both alveoli and root hair cells that increase the rate of oxygen 

diffusion. 

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

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

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

[Total: 4]  

[Total: 33] 


