


Receptors - 1 

1. 

In the human eye, the iris is a muscular tissue. The pupil size is altered by 

the iris. 

The iris muscles are seen in the diagram below. 

 

(a) Provide a hypothesis and an explanation for how the pupil could constrict 

(narrow) as a result of the interactions between the muscles indicated in the 

accompanying diagram. (2) 

 

 

 

 

 

 

 

 

 

 



 

(b) An eagle fovea contains a high density of cones. An eagle fixes its prey 

image in the fovea. 

Describe how an eagle fovea allows it to observe its prey in great detail. 

In your response, do not mention color vision. (3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 

(a) The area of the retina in the human eye is roughly 1.094 × 103 mm2. 

The diameter of the circular fovea in a human eye is 3 × 103μm. 

Determine the fovea area as a proportion of the retina total area. 

A circle area is equal to πr2. To compute π = 3.14, use this value. 



Display your work. (2) 

 

 

 

 

 

 

 

 

 

 

(b) The retina of an owl has a high density of rod cells. 

Explain how this enables an owl to hunt its prey at night. 

Do not refer to rhodopsin in your answer. (3) 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

3. 

The stimulation of a Pacinian corpuscle in the skin of a fingertip was studied 

by a scientist. 

She measured a Pacinian corpuscle's maximal membrane potential and its 

sensory neuron’s response to varying fingertip pressures using 

microelectrodes. 

The Pacinian corpuscle, its sensory neuron, and the locations of the 

microelectrodes are depicted in the picture below. 

 



Some of the biologist's findings are displayed in the table below. 

 

(a) Describe how the sensory neuron maintains its resting potential of -70 

mV in the absence of pressure. (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) Describe how the microelectrode P records changes in membrane 

potential when pressure is applied to the Pacinian corpuscle. (3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 

(a) Whether the fingertip was subjected to mild or high pressure, the 

membrane potential at Q remained constant. Describe your reasoning.  (2) 

 

 

 

 

 

 

 

 



(b) A disorder called multiple sclerosis causes partial destruction of the

myelin sheaths that encase neurons. Describe how this causes a slower

reaction to stimuli. (2)

5. 

(a) Write a paper discussing the significance of receptors in living things. (25)
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