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Answer all the questions.

1 Fig. 1.1 is a drawing of the human brain that shows the origin of the cranial nerves.

Fig. 1.1

(a) State the direction from which the brain has been drawn.

...................................................................................................................................... (1
(b) Label the structures shown on Fig. 1.1. (4]
(c) Name the types of neurone found in the cranial nerves.
...................................................................................................................................... 2]
Alzheimer’s disease is a disease of the brain.
(d) Give two symptoms of Alzheimer’s disease.
T ettt eeeeteeeeeeeeeieeeeeietuestessen———_—_—ennsnatannnanaaaanaaaseaeseesessanertesttereeeetettattetht b rens
2 ettt tteeerteeeeeeeieet—teeeteeeee————n———.a—esesateanan—eataaoyaanasanaaa e seeasaeereterertet et eetetretretr e e r e
...................................................................................................................................... [2]
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(e) The brains of sufferers from Alzheimer's disease contain deposits called plaques

between the neurones of the cerebral cortex. A peptide molecule, § amyloid 40 (Ap 40)
is produced by normal cerebral cortex neurones throughout life and appears to play an
important role in a healthy brain. A second peptide molecule, 3 amyloid 42 (A 42), is an
abnormal form of AB40 and is associated with the formation of plaques.

Fig. 1.2 shows the results of an investigation into the effects of different drugs on the
amounts of AB40 and AB42 secreted by cerebral cortex neurones.
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Fig. 1.2
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In this question, one mark is available for the quality of written communication.

Using data from Fig. 1.2, describe the results of this investigation and explain why a doctor
might choose to use indomethacin to treat patients with Alzheimer’s disease.

..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................

..................................................................................................................................................

Quality of Written Communication [1]

[Total: 17]
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2 (a) The table below contains information about some secretions of the digestive system ina
mammal. Complete the table.

secretion stimulated by ]

secretion name of region of function of secretion
alimentary canal
Sahvary mouth digestion of starch | s
amylase
pancreatic ancreas | e
alkaline fluid pancreas | e
cholecystokinin | e presence of products of
(CCK) e oo protein/lipid digestion
...................................... Increase release of presence of food in
stomach pepsinogen and

hydrochloric acid

stomach

(b) Ruminant mammals contain mutualistic microorganisms which produce enzymes that
hydrolyse cellulose to the disaccharide cellobiose and then to glucose.

Explain why

(i) the

relationship  between

some mammals

and

microorganisms in their gut is described as mutualistic;

(ii) the digestion of cellulose to cellobiose, and cellobiose to glucose are described as

hydrolysis reactions.
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(c)

(d)

7

The mutualistic microorganisms require anaerobic conditions. A ruminant swallows -

large amounts of air, yet maintains anaerobic conditions in the chambers of the
stomach.

Suggest how anaerobic conditions are maintained in the chambers of the stomach.

..........................................................................................................................................
..........................................................................................................................................

Rabbits are herbivores and produce two sorts of faeces. One type of faeces, called
caecotropes, are reingested by rabbits. Caecotropes are a soft mass of partly digested
plant material and microorganisms from the caecum, surrounded by a thick layer of
mucus. After this material has passed through the alimentary canal for a second time, it
is egested as dry, brown faecal pellets, which rabbits do not reingest.

Suggest the advantage to rabbits of

(i) the caecotropes being covered in a layer of thick mucus;

(ii) reingesting the caecotropes.

[Total: 16]
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(a) Name the process or reaction performed by the liver that is described in each of the:

following statements:

(i) The conversion of one type of amino acid molecule into a different type of amino
acid molecule.

(ii) The production of glucose from an amino acid molecule.

(ili)  The conversion of an amino acid molecule into a molecule of an organic acid and a
molecule of ammonia.

(iv) The production of a molecule of glycogen from molecules of glucose.

(b) Table 3.1 shows the mass of glycogen stored in the liver and skeletal muscle before and
after a period of not eating food (fasting). It also shows the ratio between the mass of
glycogen stored in the liver and in skeletal muscle before and after fasting. The ratio has
been obtained by dividing the mass of liver glycogen by the mass of skeletal muscle
glycogen.

Table 3.1

tissue | mass of | ratio between mass ofT
glycogen | glycogen stored in the
stored/g liver and mass of
glycogen stored in
skeletal muscle

liver 82.1
before 0.217
fasting skeletal
muscle 378.5
liver 8.4
after 0.097
fasting skeletal
muscle
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(i) Calculate the mass of glycogen stored in the skeletal muscles after fasting.

Show your working.

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................

...................................................................................................................................

Cholesterol plays an important role as a component of cell membranes.

(c¢) Describe the role of cholesterol in cell membranes.

..........................................................................................................................................
..........................................................................................................................................

Cholesterol is transported in the bloodstream as lipoprotein.

(d) State the property of cholesterol that makes it necessary for it to be transported as
lipoprotein in the blood.

..........................................................................................................................................
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Low density lipoproteins (LDLs) are one type of lipoprotein found in the blood. LDLs are *

removed from the blood by the liver. There are receptors for LDLs on the cell surface
membranes of liver cells.

Fig. 3.1 is a diagram showing the role of LDL receptors in liver celis.

LDLs in the blood LDL receptor

LDL receptors
‘recycled’ to cell
surface membrane f

%A

f mrated fatty acids

saturated fatty acids from the diet

LDLs broken up

free cholesterol molecules

high concentrations of cholesterol and saturated
fatty acids inside liver cells:

e inhibit the synthesis of LDL receptors
e prevent the recycling of LDL receptors

N /

Fig. 3.1

(e) Using the information in Fig. 3.1, describe how LDLs are taken up into liver cells.
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(f) Using the information given, explain why a high intake of saturated fatty acids in the diet ”

is linked with a high concentration of LDLs in the blood.

[Total: 19]
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(a) Fig. 4.1 shows some structures in the human eye.

sclera

choroid

retina

ciliary muscle

iris

suspensory ligaments

lens

cornea

Fig. 4.1

Explain how the structures shown in Fig. 4.1 allow the focusing of clear images.
You may use the space opposite for any drawings you wish to include to illustrate your
answer.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
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Space for drawing(s)

(5]
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(b) Table 4.1 shows the effect of age on the focusing ability of a human eye.

Table 4.1
age/years 10 20 30 40 50
closest distance to the
eye thatan objectcan | 47 | 49 | 016 | 068 | 1.35
be brought into
focus/m

Explain the data in Table 4.1.

(c) The eyes of cats differ from those of humans in the following ways:

« There are two pairs of shutter-like muscles that allow a much wider variation in
pupil size than in humans.

«  There is an additional layer, the tapetum lucidum, in front of the choroid. This layer
reflects light, explaining why the eyes of cats glow in the dark when exposed to a
beam of light.

e The retina contains 375 million rod cells and 3 million cone cells. The human retina
contains 125 million rod cells and 6 million cone cells.

Explain how these features help cats to hunt at night.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
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(d) The size of the pupil of the eye is controlled by radial and circular muscle fibres of the - ¥

iris. The sympathetic nervous system stimulates the radial muscle fibres by releasing
noradrenaline and the parasympathetic nervous system stimulates the circular muscle
fibres by releasing acetylcholine.

The actions of four different drugs when applied to the eye are as follows:

e pilocarpine stimulates acetylcholine receptors
*  prazosin blocks noradrenaline receptors
e neostigmine inhibits the enzyme cholinesterase
*  hyoscine blocks acetylcholine receptors

Using the information,

(i) state which drug will result in dilation (enlargement) of the pupil of the eye;

(ii) explain your answer in terms of the action of the drug on the autonomic nervous
system and the muscle fibres of the iris.

...................................................................................................................................

[Total: 15]
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5 (a) Fig. 5.1 is a diagram of a reflex arc which shows a finger being stimulated by a sharp
object.

receptor cell
sensory neurone

muscle |

Fig. 5.1

(i) Draw two labelled arrows on Fig. 5.1 to show the direction of conduction of nerve
impulses into and out of the spinal cord. (1]

(ii) Describe the sequence of events that occurs in the receptor cell and the sensory
neurone following stimulation by the pin.

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................

...................................................................................................................................

(b) In some reflex arcs, no intermediate neurone is present. Suggest one advantage and
one disadvantage of this.

AAVANTAGE ..veeieeeeeecieiie e sitr st et s e
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(c) Al newly born chimpanzees display the ‘grip reflex’ by holding onto an object with their %

hands.

The grip reflex is always made in the same way in response to the presence of any
object near to the young chimp.

(i) Explain why the grip reflex is an example of an innate behaviour.

[Total: 12]
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(b) In this question, one mark is available for the quality of written communication.

During muscle contraction, calcium ions move out of the sarcoplasmic reticulum.

Explain how the binding of acetylcholine molecules to proteins in the sarcolemma
results in the movement of calcium ions out of the sarcoplasmic reticutum.

Quality of Written Communication [1]

[Total: 11]
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