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(a)

The nervous system uses erectricar and chemicar communication to carryinformation from receptors to effectors. Action potentiats arong a neurone aretriggered when the neurone ceil membrane is stimurated. During an actionpotential, the potentiar difference across the neurone ceil membrane changes.
A small stimulus may be enough to trigger an action potential. Describe the effecta bigger stimulus would have on the-potential difference across the neurone cellmembrane during an action potential.

(1 mark)Action potentials pass along the neurone as discrete impulses - they don,t overlap.Explain why action potentiais don,t overlap.

(b)

(c) Fig. 1.1 shows a neurone ceil membrane at two different times duringone action potential.
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Fig. 1.1

(i) Describe the stages of the action potential that are occurring at rimes 1 and 2.Use evidence from Fig. 1.1 to support your answer.

The neurone ceil membrane shows sodium-potassium (Na./K-) pumps.
Describe the movement of sodium and potassium ions across asodium-potassium pump.

(iii) Explain why a sodium-potassium pump is needed by the neurone cerlmembrane after Time 2.

(d) saxitoxin is a chemicarthat brocks vortage-gated sodium ion channers.
use your knowredge of action potentiars to exprain the effect thatsaxitoxin is likely to have upon the nervous ,Vrt"rn
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(a) (i)

(ii)

Fig. 2.1 shows the structure of a myelinated motor neurone.

Fig. 2.1

Name the type of cell that forms structure A.

Complete the table to give the names of the
and their functions.

(1 mark)

structures labelled B and C

(b)

(c)

Structure Function

B

C

(4 marks)
sensory neurones differ in structure and function to motor neurones.
Give the function of a sensory neurone.

Guillain-Barr6 syndrome is an auto-immune disease whereby the
around certain neurones is damaged.

Use your knowledge of myelination to explain how Guillain-Barre
can result in muscle weakness and paralysis.

(2 marks)

A neuromuscular junction is a specialised synapse between a motor neurone
and a muscle cell. lt uses acetylcholine as a neurotransmitter.

Explain how an action potential along a motor neurone results in acetylcholine
being released at the neuromuscular junction.

(4 marks)
An action potential is more likely if two or more nerve impulses arrive in quick
succession from the same presynaptic neurone.

What is the name given to this effect?

(1 mark)
Explain why this effect makes an action potential in the muscle cell more likely.

(5 marks)

The drug tubocurarine blocks receptors at neuromuscular junctions.

Doctors use this drug as an anaesthetic as it temporarily paralyses muscles.
Suggest how tubocurarine works.

(4 marks)

(1 mark)

myelin sheath

syndrome

(i)

(ii)
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(a)

(b)

B cells respond to changes in blood glucose concentration as part of a negative
feedback mechanism.

What is a negative feedback mechanism?

(1 mark)

Fig 1.1 shows a diagram of a cell in the body of someone who has recenly eaten a
meal high in carbohydrates.

K- channels

vesicle
Fig. 1.1

insulin

(i) Name the type of cell shown in Fig 1 .1 .

The potassium ion channels are crosed in Fig 1.1. Describe and explain
the events that have caused these channels to close.

when the potassium ion channels are closed, potassium ions can,t diffuse
through the membrane, which causes them to build up inside the cell.
Explain how this leads to the release of insulin from the vesicle.

(5 marks)
Diabetes mellitus is a disease in which the negative feedback mechanism which
controls blood glucose concentration doesn,t work properly.
complete the following passage by using the most appropriate terms from
the list to fill the gaps. Each term should not be used more than once.

endocrine B glycogenolysis acinar exocrine

increasing glucagon o glycogenesis gluconeogenesis

Type I diabetes is caused when the ........... cells are destroyed.

This affects the........... function of the pancreas and means the body

doesn't produce any ........... . Without this hormone, the process

of '..-.......'.. can't be activated. This may resurt in the brood grucose

concentration ............ to a dangerous level unless the condition is

controlled.

(ii)

(iii)

(c)

Ca'* channels
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(1 mark)

(5 marks)

digestive enzymes

decreasing insulin
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The activity levels of a squirrel and a tortoise living in the same area were recorded
over a 20 hour period. The temperature of the external environment in the test
period was also recorded. The results are shown in Fig 2..1.
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Fig.2.1

(a) Describe the activity levels of the organisms in relation to temperature.

(2 marks)
(b) Tortoises are ectotherms, squirrels are endotherms.

(i) Which organism, A or B, is the tortoise? Explain your answer.

(1 mark)
(ii) squirrels have a much wider geographicar range than tortoises.

Suggest why this is.

(2 marks)
(c) (i) lt was observed that the hairs on the squirrel were standing up at point X.

Explain how and why this response came about.

(4 marks)
(ii) The squirrel has mechanisms that work to reduce its body temperature.

Describe and explain two of these mechanisms that may occur at point Y in Fig 2.1.

2 tnyour answer, you should use appropriate technical terms, spelled correcly.v
(5 marks)

Effective control of a person's heart rate is important for their survival.
Heart rate is controlled by the hormonal system and the nervous system.

(a) (i) During times of danger, more adrenaline will be secreted into a person's
bloodstream. Where is adrenaline released from?

(1 mark)

(3 marks)

(2 marks)

to

(5 marks)

20

Describe how adrenaline triggers a cascade inside a cell.

Give two ways in which adrenaline affects the heart.

outline how heart rate is controlled by the nervous system in response
low blood pressure.
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(i)

(ii)

Unii 4: Section 2 Excretion

Fig.1.2

1 (a) Fig. 1.1 is an electron micrograph showing a section through the proximal
convoluted tubule of the kidney.

Epithelial cell

Fig. 1.1

outline what happens to the filtrate in the proximal convoluted tubule.

(1 mark)
Name the structure labelled X on Fig. 1.1 and explain how this structure helps
the epithelial cells of the proximal convoluted tubule to carry out their function.

Fig. 1.2 shows a nephron.

A

(3 marks)

(i) What name is given to structure A?

(1 mark)
(ii) Which two tetters (A to F) indicate

the locations where antidiuretic
hormone (ADH) acts?

(2 marks)
(iii) Structure D is longer in some

desert dwelling animals, such
as the camel.

Name structure D and explain how
a longer length allows the camel to
survive in hot, dry conditions.

(6 marks)



2 (a) The tubular fluid to blood plasma concentration ratio (TFiP ratio) is an index used to
measure how well the kidney is working. lf substances are able to pass freely
from the glomerulus into the renal capsule they will have a TF/P ratio of 1.0,
as their concentration in the plasma is the same as in the initial tubular fluid.

(i) Complete the table to show which of the following substances will have a
TFiP ratio of 1.0 in a healthy kidney. The first two have been done for you.

(3 marks)
Substance TF/P ratio of 1.0

glucose

serum albumin (protein) X

sodium ions (Na.)

urea

red blood cells

(i i)

(iii)

The TF/P ratio of the protein serum albumin is normally less than 1.0 in a healthy
kidney, meaning that the concentration of serum albumin is higher in the plasma
than the tubular fluid. Explain why this is the case.

(1 mark)

Kidney failure can be caused by high blood pressure. Suggest why high blood
pressure may result in a TF/P ratio of 1.0 for the protein serum albumin.

(3 marks)

A patient has kidney failure as a result of high blood pressure. Her doctor prescribes
diuretics to reduce her blood pressure. Diuretics can reduce the amount of Na. that
is reabsorbed by the nephron.

Suggest how diuretics can be used to decrease blood pressure.

(5 marks)

The patient needs to have renal dialysis as waste products, such as urea, start to
build up in her body. Urea is a result of the breakdown of amino acids by the liver.

Name the two processes involved in the conversion of amino acids to urea.

(2 marks)

Give one possible health problem the patient may experience as a result of the
accumulation of urea in her blood.

(iii) Give two disadvantages to the patient of having renal dialysis.

(1 mark)

(2 marks)

Complete the following passage using the most suitable term in each case.

Human chorionic ..... (hCG) is a hormone that can be used to test if a

woman is .............. . When urine is applied to a test strip, any hCG present

will bind to ............. for hCG which are attached to blue beads. The urine

moves up to the test strip, carrying the beads with it. lf hCG is present the test strip

turns ........ because the immobilised antibody binds to any hCG attached

to the beads.

(4 marks)

(b)

(c)

(i)

(ii)

Unit 4: Section 2 Excretion



(a)

(b)

Plants use photosynthesis to produce glucose.

What name is given to an organism that is able to produce its own food?

Photosynthesis occurs in the chloroplasts.
Fig 1.1 shows the structure of a chloroplast.

(1 mark)

Fig 1.1

(i) ldentify the structures labelled A - C.

(ii) Explain how structures B and C enable the chloroplast to carry out
photosynthesis efficiently.

(iii) Which of the structures A - C is the site of the light-independent
reaction of photosynthesis?

(c) Glucose is synthesised from a 3-carbon compound produced in the
light-independent reaction of photosynthesis.

(i) Describe how this 3-carbon compound is produced.

(3 marks)

(2 marks)

(1 mark)

/,
b/ ln your answer, you should use appropriate technical terms, spelled correctly.

(6 marks)

(ii) Only one out of six of the 3-carbon compounds produced in the light-independent
reaction is converted into glucose. Describe what happens to the other five.

(2 marks)

The glucose generated in photosynthesis is used to make ATP.
Name the process in which glucose is used to make ATP.

(1 mark)

Unit 4: $ection 3 Photosynthesis and Respiration
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(a)

(b)

(c)

DNIP is an artificial hydrogen acceptor that can be used to measure the rate of

photosynthesis. When DNIP is reduced it turns from blue to colourless. ln the

presence of NADP, DNIP is reduced first. A scientist used DNIP to investigate the

rate of photosynthesis in plant chloroplasts under three different conditions.

The results are shown below.

Tube Condition Colour after 24 hours

A Unboiled chloroplasts kept in the dark blue

B Unboiled chloroplasts kept in the light colourless

C Boiled chloroplasts kept in the light blue

Explain the result for tube B.

Explain the results for tubes A and C.

Describe the role of reduced NADP in the light-independent reaction of

photosynthesis.
(2 marks)

A student carried out a study into the effect of different factors on the rate

of photosynthesis in a certain species of plant. He calculated the rate of

photosynthesis by measuring how much oxygen was released by the plants

over a period of time.

ls this an accurate way of calculating the rate of photosynthesis?

Explain your answer.

The student carried
out three experiments
in his study -
the results of which
are shown in

Fig 3.1. ln each
experiment the plants
had an adequate
supply of water. 200 300

Light t ntensity ( p moles / m' / s )

Fig 3.1

Describe and explain the results of experiment 1.

What is the limiting factor of photosynthesis in experiment 2?

Explain your answer.
(2 marks)

The student extended experiment 2 by measuring the amount of RuBP and TP

produced by the plant over time. After 5 minutes, the student lowered the CO,
concentration of the plants to 0.04%. Describe and explain what effect the lowering
of CO, concentration had on the levels of RuBP and TP in the plants.

(2 marks)

(b)
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(ii)

Experiment3-0.4%CO,

Experiment2 - 0.4% CO,

Experiment 1- 0.04% CO,
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(3 marks)

(2 marks)

(1 mark)

(3 marks)



Petite mutants are yeast cells that have mutations in genes that are important for
mitochondrial function. They are called petite mutants because they grow and
divide to form unusually small colonies when grown in medium with a low glucose
concentration. Fig. 1.1 below shows the structure of a mitochondrion from a normal
yeast cell and Fig. 1.2 shows a mitochondrion from a petite mutant.

(a) (i)

(i i)

Fig. 1.1 Fig. 1.2

Name structures A, B and C in Fig. 1.1.

State how the structure of the mitochondrion in Fig. 1.2 differs from
that in Fig. 1.1.

Petite mutants lack functioning mitochondria but they can still produce
ATP by glycolysis. Explain why.

Hexose bisphosphate is an intermediate compound in glycolysis.
Describe how hexose bisphosphate is formed from a molecule of glucose.

(3 marks)

(1 mark)

(1 mark)

(3 marks)

(2 marks)

(2 marks)

(b) (i)

(i i)

(iii) Describe the role of coenzyme NAD in glycolysis.

Normal yeast cells can respire a range of different respiratory substrates,
including glycerol (C3H,OJ The equation for the respiration of glycerol is:

2C3H8O3 + 70z-+ 6CO, + 8H2O

The respiratory quotient (Ra) is defined as:

RQ=
Volume of CO, released

Volume of O, consumed

Calculate the respiratory quotient of glycerol.

Fig. 1.1

Unit 4: Secticn 3 Photosynthesis and Respiration =,,== 
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(b)

A scientist carried out an
experiment on respiration
in yeast cells. She put
some yeast into a test tube
containing glucose solution
and added a layer of oil.
The rest of the apparatus
was set up as shown in
Fig. 2.1.

glucose and
yeast solution

After 20 minutes bubbles appeared in the second test tube
and the lime water turned cloudy. Explain these results.

The scientist removes the bung from the first test tube.
State what smell you think she will observe.

Oil prevents oxygen from entering the solution.
Explain how respiration can continue in the absence of oxygen.

(c) (i)

(d)

(ii) Describe how this type of respiration is carried out in mammals.

ln oxidative phosphorylation hydrogen atoms are released from
reduced NAD and reduced FAD.

Describe the reactions in respiration in which these reduced coenzymes
are produced.

The hydrogen atoms sprit up into hydrogen ions and erectrons.
Describe the movement of erectrons in oxidative phosphoryration.

The scientist carried out a second experiment. she set up another test tube
with the same amount of yeast and glucose in it, but without adding a layer of oil.
The test tube also had no bung. will more ATp have been produ.eo nyin" yeast
cells in the first or the second experiment? Explain your answer.

(a) (i)

(ii)

(b)
(3 marks)

DNP is an uncoupler. This means it carries H* ions from the intermembrane space
back into the matrix of mitochondria during oxidative phosphorylation. Describe and
explain the effect that DNP would have on the production of ATp in animal cells.

Fis.2.1

lime water

(2 marks)

(1 mark)

(2 marks)

(2 marks)

(1 mark)

(5 marks)

Unit 4: Sectian 3 photosynthesis and Respiration

(4 marks)


