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SENSES AND BEHAVIOUR
1.
(a)
A: Sclera

B: Fovea

C: Choroids

  (3 marks)
(b)
Description of the role of parts D and E in focusing light on the retina: refraction of light onto retina.





    (1 mark)
(c)
Explanation of how laser surgery corrects the patient’s short-sightedness: less curvature means less refraction; light is focused further back in eye.

                                      (2 marks)
(d)
Vision is not as good as before the cataract developed because the thickness of the lens can be varied to focus on objects at different distances.   (2 marks)
Total 8 marks

2.        (a)        (i)
Vision is most acute when rays of light strike the part of the retina labelled X because the maximum number of cones are at X.   (1 mark)
(ii)
No image is perceived when rays of light strike the retina at the point marked Y because there are no rods and/or cones at Y.
    (1 mark)

(b)
How the connections of rod cells to neurones in the retina make it possible to see in dim light – include any three of the following points in the answer:
· Several rods have connections with one neurone/bipolar cell.
· This is (spatial) summation.
· Transmitter substance produced exceeds threshold.
· Neurones do not produce sufficient transmitter substance.    (3 marks)

Total 5 marks

3.         (a)       (i)
Depolarisation is the inflow of sodium ions; so the inside of a nerve cell is positive, and the outside is more negative.                   (2 marks)

                       (ii)
There are large numbers of mitochondria in rod cells because – any two of the following points should be included in the answer:
· ATP is required constantly

· to maintain active transport of ions

· synthesis of rhodopsin 

· synthesis of transmitter substance.   


  (2 marks)

                        (iii)
How illumination of a rod cell results in the generation of an impulse by a bipolar cell – include the following points in the answer:
· rod cell is not illuminated 

· so synaptic transmitter not released.


  (2 marks)

(b)
Explanation of the roles of the eye and brain in enabling humans to distinguish colours in a picture – include any six of the following points:
· cones are colour receptors

· three types of cones

· sensitive to red, green and blue

· photo pigments/iodopsin

· other colours result from combinations of stimulation of three cone types

· impulses to visual cortex/sensory area 

· of cerebral hemispheres 

· interpretation by association area.
 


  (6 marks)

Total 12 marks

4.         (a)       (i)
The effect of increasing relative humidity on the behaviour of the beetles – include the following points in the answer:

· move faster/further in higher humidity
· make more changes of direction in higher humidity.
  (2 marks)

(ii)
Type of behavioural involved in response: kinesis.
                (1 mark)

(b)       (i)
The beetles were kept in dry conditions before the investigation so that they were all in the same condition at the start of the experiment.






                (1 mark)

                        (ii)
Variable other than temperature that should be controlled during the investigation: light. 




                (1 mark)

(c)
The behaviour shown helps the flour beetles to survive in a grain store, as it increases the chance of finding a suitable dry environment.                (1 mark)

Total 6 marks

5.         (a)
(i)
The unconditioned stimulus: food.

(ii)
The conditioned stimulus: bell.
(iii)
The response to the conditioned stimulus: salivation.           (3 marks)

(b)
Ways in which operant conditioning differs from classical conditioning:

· Operant conditioning is based on trial and error. 

· Operant conditioning is based on reinforcement of behaviour by reward.





    
  (2 marks)

Total 5 marks
6.         (a)
Results of the investigation – the following points should be included in the answer.

· lever pressing is accidental at first

· rat associates activity with reward 

· behaviour is therefore reinforced.



  (3 marks)

(b)
Type of learning shown by the results: operant conditioning.
    (1 mark)

Total 4 marks

TOTAL MARKS FOR EXAM: 40
          Answers














PAGE  
3
© HarperCollinsPublishers Limited 2008

Collins Advanced Science Biology


