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Salters-Nuffield Advanced Biology Resources

Topic 8 Exam-style test

Instructions

· Answer all questions in the spaces provided – there may be more space than you need.
· Show your working in any calculation questions and include units in your answer where appropriate.

· You may use a scientific calculator.
· In questions marked with an asterisk (*), marks will be awarded for your ability to structure your answer logically showing how the points that you make are related or follow on from each other where appropriate.

· Some questions must be answered with a cross in a box ((). If you change your mind about an answer, put a line through the box (() and then mark your new answer with a cross.
Information

· The total mark for this paper is 40.
· The marks for each question are shown in brackets – use this as a guide as to how much time to spend on each question.

Advice

· Read each question carefully before you start to answer it.
· Try to answer every question.
· Check your answers if you have time at the end.
1
Multiple sclerosis (MS) is an autoimmune condition. The immune system of someone with MS identifies their own body’s Schwann cells as foreign and attacks them. The myelin sheath is either damaged or completely lost, leaving scars known as lesions or plaques. It is likely that T cells in the immune system are responsible for demyelination in multiple sclerosis. In addition to myelin loss, there can sometimes be damage to the nerve cell. The specific symptoms and disabilities that a person with MS will experience depends upon which parts of their nervous system are affected and the function of the damaged nerves.

(a)
Explain how an impulse is propagated along a myelinated axon.
(5)
………………………………………………………………………………….……………………….…

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

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

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

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

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

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

(b)
Explain the effect the damage caused by multiple sclerosis will have on the conduction of impulses.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(c)
Explain which type of transmission, myelinated or unmyelinated, would require least ATP.
(3)
………………………………………………………………………………….……………………….…

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

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

(d)
Name the two types of T cell involved in the primary immune response.
(2)
………………………………………………………………………………….……………………….…

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

(e)
State a symptom that a person with MS damage to the neurones in their cerebellum might experience as a result of this damage.
(1)
………………………………………………………………………………….……………………….…

(Total for question 1 = 13 marks)

2
Light rays that enter the retina are finally ‘seen’ as images by the brain. Damage to the retina can cause impaired vision. 

(a)
Very bright light can damage the light-sensitive receptors in the retina. Describe the mechanisms involved in ensuring that damage does not occur to these receptors in bright light.
(3)
………………………………………………………………………………….……………………….…

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

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

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

(b)
The diagram below shows the structure of a single rod cell.
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Name the structures labelled W and Z on the diagram.
(2)
W ……………………………………………………………………………….……………
Z ……………………………………………………………………………….……………
(c)
Describe how light reaching a rod cell can result in an action potential in the optic nerve to the brain.
(5)
………………………………………………………………………………….……………………….…

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

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

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

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

(d)
Explain why vision is very poor when first going into a dark area from somewhere brightly lit.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(Total for question 2 = 12 marks)

3
The diagram below shows a vertical section through a human brain. 
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(a)
(i)
Put a cross ( in the box next to the list which correctly describes the functions of the cerebrum
(1)

Decision making / vision / hearing / language / emotions
[image: image3.bmp]

Decision making / vision / hearing / language / breathing rate
[image: image4.bmp]

Control of breathing rate / heart rate / blood pressure
[image: image5.bmp]

Homeostasis / thermoregulation / control of pituitary gland
[image: image6.bmp]
(ii)
Put a cross ( in the box next to the list which correctly describes the functions of the hypothalamus
(1)

Decision making / vision / hearing / language / emotions
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Control of breathing rate / heart rate / blood pressure
[image: image8.bmp]

Homeostasis / thermoregulation / control of pituitary gland
[image: image9.bmp]

Homeostasis / vision / control of pituitary gland
[image: image10.bmp]
(iii)
Put a cross ( in the box next to the list which correctly describes the functions of the medulla oblongata
(1)

Decision making / vision / hearing / language / emotions
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Control of breathing rate / heart rate / blood pressure
[image: image12.bmp]

Homeostasis / thermoregulation / control of pituitary gland
[image: image13.bmp]

Homeostasis / vision / control of pituitary gland
[image: image14.bmp]
(b)
Explain how functional magnetic resonance imaging (fMRI) can be used to investigate brain function.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(c)
The eye of a newborn kitten was covered for three months. When the eye was uncovered the kitten was blind in that eye. Explain why covering the eye of an adult cat for three months would not make it blind in that eye.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(Total for question 3 = 7 marks)

4
Plants use chemicals known as plant growth substances for coordination. One example is IAA (indoleacetic acid), which is involved in the response of plants to light, called phototropism.

The drawing below shows a broad bean which has recently germinated:
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In experiments where a light is shone on to the bean from one side (unilateral illumination) the radicle and the plumule both curve in response to this treatment. Measuring the angles of curvature at intervals would produce results similar to those in the table below:

	Time of exposure / hours
	Angle of curvature / degrees

	
	Plumule
	Radicle

	0
	0
	0

	2
	+8
	-2

	4
	+16
	-5

	6
	+21
	–7

	8
	+25
	–10


(a)
(i)
Plot the data from the table in a suitable graphical form
(3)
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(ii)
Compare and contrast the response of the radicle and the plumule to light.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(iii)
Calculate the initial rate of curvature of the plumule in response to light.
(3)
Answer .……………………….…

(Total for question 4 = 8 marks)

Areas for development


What are your key strengths in terms of topics and skills?








Which topics and skills do you need to review?








Student Action


How are you going to adapt your revision to progress further?











What evidence will you bring of your revision?
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