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(b) State two practical measures which should be taken when setting up the apparatus to ensure the

potometer functions correctly. Give reasons for your answers. [4]

(c) Water passes through the xylem of the root and stem of a plant before reaching its leaves.

(i) Name the original source of energy that moves water through a plant
[1]

(a) Plants carry out the process of transpiration.

4.

State what is meant by the term transpiration.

[2]4.
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(i) Name the two tissues labelled A and B on the diagram above. [2]

A....................................................................................

B...................................................................................

(d) The diagram below shows the cross section of a root.

(ii) Explain how water moves up the xylem. [2]
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(ii) Explain how it is possible to tell that the diagram above is of a root and not a stem.

[2]

The atrio-ventricular node (AVN), bundle of His and Purkyne (Purkinje) fibres are specialised cardiac

muscle tissues which are involved in the control of heartbeat.

(a) State the function of the following structures in the functioning of the heart.

(i) atrio-ventricular node (AVN);

[2]

(ii) bundle of His and Purkyne fibres.

[2]

The graph below shows the pressure changes in the left ventricle, left atrium and aorta during one cardiac

cycle.

5.
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(b) The following statements list events or phases that occur during a cardiac cycle. State the numbers

indicated on the graph above that correspond to each of the following statements.

[8]

(i) ventricular diastole (ventricles are relaxing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) recoil of aorta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iii) atrial systole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iv) closing of semi-lunar valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(v) opening of semi-lunar valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(vi) atrio-ventricular valves close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(vii) ventricular systole (ventricles are contracting) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. .
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(viii) passive filling of atrium by venus return . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The diagram below shows a section of a human heart, cut just above the heart valves, as seen 

from above.

6.

(a) Name valves A, B and C.

A

B

C

[3]

(b) Name blood vessels D which are found on the surface of the heart and explain their function. [2]
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[1]

(ii) What would happen to the flow of blood if the valve is damaged?

[1]

(iii) Suggest one symptom a person with a failing valve B may have.

[1]

(i) Explain why valve B often has to be replaced because it ceases to work effectively

and why valve A rarely needs replacing.

(c)

The photograph below shows a transverse section through the leaf of heather (Erica cinerea).

This heather lives in a dry, windy environment.

7.
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[3]

Feature 1

Feature 2

Feature 3

(ii) Explain how any one of these features help Erica live in a dry environment.

[1]

(b) What name is given to plants that live in dry environments?

[1]

(i) State three features of the leaf shown above which indicate that it lives in a dry

environment.

(a)
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(i) Name tissue A and explain its role in the plant.

[2]

(ii) Name tissue B and explain its role in the plant. [2]

(iii) Name cells C.

The diagram below shows a transverse section of a buttercup (Ranunculus sp.) root as

seen under high power with a light microscope.

(c)

Draw a simple longitudinal section of cell C clearly labelling the special feature of 

this cell.
(iv) [2]
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[4]

Explain how cell C carries out its function in the uptake of water and minerals in the plant.(v)

(a) The diagram below shows part of a plant stem with the tissue external to the xylem removed, a

technique known as ringing.

An accumulation of sucrose was found in the region shown.

(i) Explain why this accumulation of sucrose occurred.

8.
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[3]

(ii) Name one other type of organic molecule that is likely to accumulate with the sucrose.

[1]

(b) If the growing points of the shoot of the plant are removed there is a greater accumulation of sucrose.

Explain why there is a greater accumulation of sucrose.

[2]

(c) Explain fully the likely effect of the removal of the ring of tissue on the concentration of sucrose below

the ring.

[3]
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The diagram shows two different types of vessel found in the tissues of the human body.

(a) Name the type of blood vessel labelled X in the diagram

[1]

9.
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(b) Name the fluid found in vessel Y.

[1]

(c) The movement of water out of the blood vessels into the tissue fluid is caused by high hydrostatic

pressure at the arterial end. The reabsorption of most of the water back into the blood at the venous end

is due to osmotic pressure.

(i) Name a substance found in the plasma that helps to maintain this osmotic pressure

[1]

(ii) What name is given to the medical condition caused by a low level of this substance in the blood?

[1]

Answer one of the following questions.

Any diagrams included in your answers must be fully annotated.

Either, (a) (i) Describe how carbon dioxide is transported from respiring tissues to the lungs.

[6]

(ii) Explain how changes in carbon dioxide concentrations in the blood can lead to an increased oxygen

supply for respiring tissues.

[4]

Or (b) Describe the similarities and differences in the structure and functioning of arteries and xylem

vessels.

[10]

10.
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(a) The graph below shows the oxygen dissociation curve for three mammals.11.
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Graph A is the curve for a llama which is a mammal that lives at high altitudes. Graph B is the curve for a

domestic cat and graph C is the curve for a mouse which is a small mammal with a high metabolic rate.

Key:

A = llama

B = domestic cat

C = mouse

(i) What is the percentage saturation of the cat's haemoglobin with oxygen when the partial pressure of

oxygen in the muscle tissue of a cat is 3.0kPa.?

[1]

(ii) Explain the circumstances under which the partial pressure of oxygen may fall to 3.0kPa in muscle

tissues.
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[2]

(b) State which of the three curves represents the haemoglobin with the lowest affinity for oxygen at

3.0kPa.

[1]

(c) If the pH of the blood became more acidic, the position of curve C for the mouse would change.

(i) Draw on the graph opposite the new position of curve C when the blood becomes more acidic.

[1]

(ii) Explain the benefits to the mouse of this change in position of curve C.

[3]

(d) Explain how curve A for the llama shows that its haemoglobin is well adapted for its environment.
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[3]

(e) State which of the three curves could represent the oxygen dissociation curve of a lugworm.

[1]

(a) (i) State what is meant by the term transpiration.

[2]

(ii) Give one benefit of transpiration to a plant.

[1]

12.
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(b) The diagram below shows a piece of apparatus called a potometer which is used to measure the rate

of transpiration

(i) Suggest why the end of the shoot should be cut under water before being inserted into the potometer.

[2]

(ii) State what measurements would have to be made, in order to determine the rate of transpiration.

[2]
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(i) State the general name for plants that live in, and are adapted for, dry conditions.

[1]

(ii) With reference to the diagram, explain how a sunken stoma is able to reduce transpiration.

[3]

(iii) Describe and explain two other adaptations which reduce the rate of transpiration in plants that live in

very dry conditions.

[2]
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The diagram below shows two types of cell that are found in phloem tissue.

(a) Name two other types of cell that are found in phloem.

[2]

1.

2.

13.
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(b) The function of phloem is to transport organic molecules, such as sucrose, in a plant.

Using the diagram only, explain how two features of the sieve tube element enable the phloem to carry

out its function.

[4]

(c) The mass flow theory is one explanation to account for the movement of solutes in the phloem.

Suggest why the presence of large numbers of mitochondria in the companion cells does not support this

theory.

[3]
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(a)

A Right atrio-ventricular / tricuspid. [1]

B Left AV valve / bicuspid / mitral [1]

Award one mark for identifying both Atrioventricular Valves but not right and left.

C Semi lunar valves. [1]

(b)

Coronary;

Supplies oxygen / blood to the heart muscle / wall / tissue / cells OR correct function for vein; [2]

(c)

(i)

Valve {exposed to / works at} a higher pressure (in left ventricle)/

{Right ventricle pumps blood at / valve A exposed to} lower pressures (to lungs); [1]

(ii)

Blood leaks back (from ventricle) to atrium; [1]

(iii)

Breathlessness / fluid retention / fatigue / rapid or irregular heartbeat / blue lips / oedema / lower bp / faint

/ heart murmur; [1]

Question total [8]

6.

(a)

(i)

Any 3 [3]

Has a reduced surface area / surface area:volume ratio;

Thick cuticle;

Curled / rolled (downwards with the stomata inside);

Hairs (to trap water vapour);

(ii)

Any scientifically correct explanation of their chosen feature / cuticle ‒ comment on waterproofing /

curled - trapping water /

SA - less area over which water can be lost /

stomata - trapping water vapour; [1]

7.
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(b)

Xerophyte; [1]

(c)

(i) Xylem; [2]

Transports water (and minerals);

(ii)

Phloem; [2]

Transports carbohydrates / sugars / products of photosynthesis / sucrose / amino acids;

Not glucose/nutrients

(iii)

Endodermis / starch sheath.

1

(iv)

Decent diagram of endodermis cell; [2]

Endodermis ‒ with Casparian strip/band clearly labelled;

(v)

Any 4 [4]

Waterproof / Casparian strip / band / suberin;

Blocks the apoplast pathway;

Selective uptake / Active uptake / transport of minerals (by endodermis cells);

Into symplast pathway;

Active transport of minerals into pericycle;

Water follows by osmosis;

Water and minerals move into xylem vessels;

Question Total [16]
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