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Q1. 
Many human actions are reflexes. 

(a)  Which two of the following are examples of reflex actions? 

Tick two boxes. 
  

Jumping in the air to catch a ball 
 

Raising a hand to protect the eyes in bright light 
 

Releasing saliva when food enters the mouth 
 

Running away from danger 
 

Withdrawing the hand from a sharp object 
 

(2) 

Figure 1 shows how the size of the pupil of the human eye can change by reflex action. 

Figure 1 

  

(b)  Name one stimulus that would cause the pupil to change in size from A to B, as 
shown in Figure 1. 

____________________________________ 
(1) 

(c)  Structure Q causes the change in size of the pupil. 

Name structure Q. 

____________________________________ 
(1) 

(d)  Describe how structure Q causes the change in the size of the pupil from A to B. 

___________________________________________________________________ 

___________________________________________________________________ 
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(1) 

(e)  Figure 2 shows some structures involved in the coordination of a reflex action. 

Figure 2 

  

Describe how the structures shown in Figure 2 help to coordinate a reflex action. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 

(Total 11 marks) 

Q2. 
Three students measured their reaction times. 

The students used a computer program. 

The image below shows the image displayed on the computer screen. 
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This is the method used: 
1.   Sit facing the computer screen. 
2.   Click the mouse button as quickly as possible when the computer screen 

turns green. 
3.   Record the time taken as shown on the computer screen. 
4.   Repeat steps 2 and 3 a further 9 times. 

The table shows the students’ results. 
  

Attempt 
number 

Time in milliseconds 

Student A Student B Student C 

1 275 260 272 

2 259 268 268 

3 251 251 275 

4 261 256 266 

5 260 244 270 

6 263 280 283 

7 259 468 274 

8 256 258 278 

9 255 255 286 

10 248 277 275 

Mean 259 282 275 

(1 second = 1000 milliseconds) 

(a)     Suggest why measuring reaction time with a computer is more accurate than 
measuring reaction time with a stopwatch. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)     The students measured 10 reaction times for each person rather than 3 reaction 
times. 

Explain why. 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(c)     Explain why the mean for student B has been calculated incorrectly. 

Use information from the table. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(d)     Calculate the ratio of student C’s mean reaction time to student A’s mean reaction 
time. 

Give your answer to 3 significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Ratio student C : student A = ____________________ : 1 
(2) 

(e)     Student A wanted to present his mean result in seconds, in standard form. 

What is the correct way of doing this? 

Tick one box. 
  

259 × 10−3 seconds 
 

0.259 × 10−3 seconds 
 

2.59 × 10−1 seconds 
 

0.259 × 10−4 seconds 
 

(1) 



 Page 5 of 11 

(f)      Student C said the results from this investigation showed that he had the fastest 
reactions. 

Give two reasons why student C’s statement is not correct. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 
(2) 

(g)     The reaction the students investigated is not a reflex action. 

Give the reason why. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 11 marks) 

Q3. 
This question is about the nervous system. 

(a)     Describe the difference between the function of a receptor and the function of an 
effector. 

In your answer you should give one example of a receptor and one example of an 
effector. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(b)     Synapses are important in the nervous system. 

(i)     What is a synapse? 

______________________________________________________________ 
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______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(ii)     Describe how information passes across a synapse. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(c)     Reflexes may be co-ordinated by the brain or by the spinal cord. 

(i)     The reflexes from sense organs in the head are co-ordinated by the brain. 

Name a sense organ involved in a reflex co-ordinated by the spinal cord. 

______________________________________________________________ 
(1) 

(ii)     The table shows information about reflexes co-ordinated by the brain and 
reflexes co-ordinated by the spinal cord. 

  
Organ 
co-ordinating 
the reflex 

Mean length 
of neurones 
involved in 

cm 

Mean time 
taken for 
reflex in 

milliseconds 

Mean speed 
of impulse in 

cm per 
millisecond 

Brain 12   4 3 

Spinal cord 80 50   

Calculate the mean speed of the impulse for the reflex co-ordinated by the 
spinal cord. 

______________________________________________________________ 

______________________________________________________________ 

Mean speed = ________ cm per millisecond 
(1) 

(iii)     In reflexes co-ordinated by the brain there are no relay neurones. 

Suggest why there is a difference in the mean speed of the impulse for the two 
reflexes. 

______________________________________________________________ 

______________________________________________________________ 



 Page 7 of 11 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(Total 12 marks) 
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Mark schemes 

Q1. 
(a)  releasing saliva when food enters the mouth 

1 

withdrawing the hand from a sharp object 
1 

(b)  bright light 
allow described method of increasing light 
ignore light unqualified 
allow correctly named drug e.g. morphine / 
heroin 

1 

(c)  iris 
1 

(d)  muscle contraction 
allow muscles shorten 
ignore radial / circular 
ignore muscles relax / constrict 
do not accept muscles expand 
do not accept ciliary muscle contracts 

1 

(e)  Level 2: Scientifically relevant facts, events or processes are identified and 
given in detail to form an accurate account. 

4−6 

Level 1: Facts, events or processes are identified and simply stated but their 
relevance is not clear. 

1−3 

No relevant content 
0 

Indicative content 

•   receptor detects stimulus 
•   e.g. receptor detects pressure 
•   receptor generates impulses / electrical signals 

•   neurones conduct impulses / electrical signals 
•   neurone A conducts impulses to spinal cord 
•   neurone A = sensory neurone 
•   synapse between neurones 
•   chemical (/ neurotransmitter) crosses synapse 
•   chemical stimulates impulse(s) in neurone B 
•   neurone B = relay neurone 
•   neurone C = motor neurone 

•   effector carries out response 
•   e.g. muscles of the arm / leg contract 
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•   muscles contract or gland secretes chemicals 

to access level 2, candidates need to consider, in terms of the indicative 
content, the receptor, the neurones and the effector in the correct sequence 

[11] 

Q2. 
(a)     times are very short / in milliseconds 

or 
milliseconds cannot be 
measured with a stopwatch 

1 

(b)     to increase validity / repeatability 
or 
to get representative results 

allow to give a more reliable mean value 
1 

because of variation in results 
allow to identify any anomalies 

1 

(c)     (they have included) 468 / the 7th result 
allow identification of anomaly in the table 

1 
(which) is anomalous / is a much higher value (than the others) 

1 

(d)       

1.06 (: 1) 
an answer of 1.06 (: 1) scores 2 marks 

1 

allow max 1 mark if wrong number of sig. figs. 
1 

(e)     2.59 × 10−1 seconds 
1 

(f)      any two from: 
•   cannot compare mean to B as it has been incorrectly calculated 
•   C’s mean reaction time is the longest, not the shortest 
•   only measured one type of reaction 

or 
cannot generalise to all reaction types 

•   other factors can influence reaction time 
allow examples 

2 

(g)     involves (the conscious part of) the brain 
allow voluntary (re)action 

1 
[11] 
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Q3. 
(a)     receptors detect / sense stimuli / change in surroundings or convert stimulus into 

an impulse 
ignore send impulses to brain / spinal cord 

1 

example of a receptor 
allow any appropriate organ or part of an organ, eg eye / 
retina or named type of receptor eg light receptor 

1 

effectors allow / make response or convert an impulse to an action 
ignore receive impulses from brain / spinal cord 

1 

(effector) muscle / gland 
allow an example 
ignore eg arm / leg 

1 

(b)     (i)      junction 
allow idea of a (small) gap / space 
do not allow if implication is that the neurones move 

1 

between neuron(e)s 
allow named types of neurones 

1 

(ii)     chemical 
allow answers in terms of specific types of neurone 
allow neurotransmitter / named neurotransmitter released 

1 

any one from: 
•        (chemical released) from one neurone 

ignore produced 
•        (chemical) passes (across synapse) to next neurone to stimulate / 

cause (electrical) impulse 
allow diffuses for passes (across) 

1 

(c)     (i)      skin 
ignore hand / leg 

1 

(ii)     1.6 (cm per millisecond) 
allow 2 if evidence of rounding up of 1.6 

1 

(iii)     any two from: 
ignore length of neurones 

•        synapses slow down transmission / impulse 
allow idea of movement of chemical being slower than 
electrical impulse 

•        fewer synapses (via brain) 
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allow one synapse compared to two or only one synapse 
•        (therefore) fewer delays 

allow impulse travels more slowly in relay neurones 
2 

[12] 


