WIJEC (Eduqas) Biology A-level
2.3: Adaptations for Transport
Questions by Topic



Mammals have a double circulatory system as shown in the diagram below. The arows show
the direction of blood flow.

‘ - deoxygenated blood

- oxygenated blood

(a) Using only the letters A to G from the diagram, identify the following (letters may be used
once, more than once or not at all): [3]

(i) parts of the pulmonary circulation
(i) blood pressure is maintained by elastic recoll ... . ...

(i) blood flow is maintained by contraction of
skeletal muscle and breathing movements . ..
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(b) Use the information provided in the table below to answer the questions that follow.

Total Mean Mean nga;tf;z:f' Total blood Rate of
number of length diameter i volume blood flow
vessels /cm /cm lem? lem® fem®s™!
cm

aorta 1 40 1.0 0.8 32 28
Other large 40 20 0.3 3 60 78
arteries
arterioles 4 %107 0.2 0.002 124 25 118
capillaries 1.2x10° 01 goooe | 60 0.036

0

(ii)
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Using the formula below calculate the total cross-sectional area of the capillaries.
Express your answer to three significant figures.

cross-sectional area = =r?

(m = 3.142)

Total cross-sectionalarea= ... ... . .. ...

(3]

cm?

Explain why a low protein diet would result in fluid retention in the tissues. [4]
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An ECG is a test that can be used to check the heart's rhythm and electrical activity. Sensors
attached to the skin are used to detect the el=ctrical signals produced by the heart each time it

beats. The graph below shows part of a trace from a healthy person at rest.
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{a) (i} What does the abbreviation ECG represent?

(i) Calculate the heart rate of the person in beats per minute (bpm).

(i) Explain the events occurring durng;

[. The P wave.
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Electric potential / mV

Il. The QRS complex. [3]

lll. The T wave. [2]

(b) During exercise there is little change to the lengths of the P wave, QRS complex, or T
wave. Describe and explain how the distance between consecutive P waves would differ

in a person taking exercise. [2]

(¢c) The ECG trace below illustrates an abnormality known as a First Degree Heart Block.
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(i) On the graph above circle one region of the ECG where this abnormality occurs.
[l
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(i) Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block. 1

(i) Suggest the effect that a First Degree Heart Block would have on the functioning of
the heart. 1
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Many plants such as Quercus (oak), Ligustrum (privet) and Narcissus (daffodil), are mesophytes.
However, other plants can be classified as xerophytes or hydrophytes.

The photomicrographs below show transverse sections through the leaves of Pinus (pine) and
Potamogeton (pondweed).

Pinus (pine) — a xerophyte.

|l . |
' 1.0mm

Potamogeton (pondweed) — a hydrophyte.
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Explain what is meant by the terms mesophyte, xerophyte and hydrophyte.

For both Pinus and Pofamogeton describe and explain how their leaf structure enables them to
survive in their respective environments. [9 QER]

4. (a) Plants carry out the process of transpiration. [2]

State what is meant by the term transpiration.
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The diagram below shows a type of potometer that can be used to measure
the rate of transpiration. <

water
reservoir

screw clip

rrrrrrtrrrrrrr e Rttt rrr ettt

-

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

scale

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.
() Name the original source of energy that moves water through a plant

(1]
(i) Explain how water moves up the xylem.

2]
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(d) The diagram below shows the cross section of a root.

A

() Name the two tissues labelled A and B on the diagram above.

2]
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(i) Explain how it is possible to tell that the diagram above is of a root and not a stem.

[2]
5. 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]
(i) 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.
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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.

(i) ventricular diastole (ventricles arerelaxing) . . ... ... ..o i

(iifrecoilof aorta . . ... .o

(i) atrial systole . . . ..o

(iv) closing of semi-lunarvalves . . ... e

(V) opening of semi-lunar valves . . .. ... . e

(vi) atrio-ventricularvalves Close . . . . ... ..o i

(vii) ventricular systole (ventricles are contracting) . . . ... ... oo i
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(viii) passive filling of atrium by venous return . . . . ... ... .

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

from above.

Pulmonary
veins
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(@ Name valves A, B and C.

[3]
A
B
C
(b) Name blood vessels D which are found on the surface of the heart and explain their function.
[2]
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(¢) (i) Explain why valve B often has to be replaced because it ceases to work effectively

and why valve A rarely needs replacing.

(1]

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

(1]

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

(1]

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

This heather lives in a dry, windy environment.
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(@ (i) State three features of the leaf shown above which indicate that it lives in a dry

environment.

[3]
Feature 1
Feature 2
Feature 3
(i) 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]
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(¢) The diagram below shows a transverse section of a buttercup (Ranunculus sp.) root as

seen under high power with a light microscope.

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

2]

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

2]

(iii) Name cells C.

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

this cell. 2]
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(v) Explain how cell C carries out its function in the uptake of water and minerals in the plant.

[4]

(@) 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.

to leaves
Sucrose accumulates in this
4 region
¥_/
\___/
to roots

(i) Explain why this accumulation of sucrose occurred.
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[3]

(i) 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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9. The diagram shows two different types of vessel found in the tissues of the human body.

Tissue fluid

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

(1]
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10.

<

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

[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]
(i) 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]
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11. (a) The graph below shows the oxygen dissociation curve for three mammals.

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.
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Key:

A = llama
B = domestic cat

C = mouse

() 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]

(i) 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]
(i) 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]
12. (a) (i) State what is meant by the term transpiration.
2]
(i) Give one benefit of transpiration to a plant.
[1]
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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

leafy shoot

water
reservoir

waterproof
seal

(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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(c) The diagram below shows a sunken stoma which is an adaptation found in the leaves of
some plants that live in very dry conditions.

epidermal cell air chamber cuticle

\
\
\

(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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13. The diagram below shows two types of cell that are found in phloem tissue.

- ,____.O% : ;-"“ ~
(v
companion cell < %) l . Zilg\r,r? etrlljtbe
Do
L&)
A =3 Y

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

PhysicsAndMathsTutor.com Page 29 WJEC (Eduqas) Biology A-level



14. Shown below is a diagram of a cross section through a root.

vessel

Soil water
Xylem ﬁu ../’ pair
—
0

Soil particles

H_)L v
Endodermis Cortex Epidermis

VAN J

(a) Explain how a root hair cell is adapted to its function. [1]

(b) Water can travel across the root via the apoplast and symplast pathways. Describe the
difference between these two pathways. [2]
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(¢} Describe and explain the role of the endodermis in the uptake of water into the xylem
vessels and in generating root pressure. [4]

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

(d} The transport of organic molecules through a plant can be monitored using radioactive
tracers. If a plant is supplied with carbon dioxide containing the radioactive isotope, 14C,
then the radioactive carbon will be incorporated into organic molecules which can then be
located using autoradiography.

(i Name the leaf tissue where "C is incorporated into organic molecules. [1]

(iiy  Name the carbohydrate that is transported through the plant. [1]
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(e) Below is a transverse section of a dicotyledon stem and an autoradiogram of the same
section.

| 2 a 4
v v
- a (=
é &
4 v <4
Transverse section of stem Autoradiogram

What conclusion about the transport of carbohydrates can be drawn from the
autoradiogram? [1]

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

(f) In an experiment, a single leaf of a plant was supplied with radioactively labelled carbon
dioxide. Colonies of aphids were allowed to feed at various locations on the plant, as
shown in the diagram below. During feeding, the aphids were anaesthetised and their
bodies removed leaving their mouthparts in the plant. The solution of organic molecules
flowing out of the mouthparts was then analysed.

position of
aphid colony A

pos'(tion of B
aphid colony B glass chamber
agem  containing 4CO,

position of
aphid colony C

Not drawn to scale
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Aphid colony

Time after the start of the experiment when radioactivity
was first detected in aphid mouth parts (hours)

A 1.0
B 1.0
C 25

(i) How does the evidence from the experiment show that there is bidirectional
movement of organic molecules in the plant?

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

(i) Use the information provided to calculate the rate of translocation (cmmin-1) of
organic molecules through this plant.
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15. (8} Cardiac muscle is said to be myogenic (spontaneously active). What does this term
mean? [1]

(b} Describe the role of the following in the cardiac cycle:

(i) the sino-atrial node; [2]

(i) the Purkyne (Purkinje) fibres. [2]
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(c) Below is a graph showing the pressure changes in the left side of the heart during one
cardiac cycle.

Phase
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() From the graph state the time when the following events occur. [2]

Event Time/seconds

The atrio-ventricular (bicuspid) valve
closes

The aortic (semi lunar) valve closes

(i)  Using the letters A-E from the top of the graph, state a phase when the following
events occur. [3]

Event Phase

Blood is flowing from the atria to the ventricles

Blood is flowing from the ventricle to the aorta

VWhen there is no overall movement of blood
through the heart
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(i} Explain how blood is prevented from flowing from the left ventricle to the left
atrium. [2]

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

16. (a) Complet@ the following par,agraph a_:bc_;ut the. heart and heartbeat by inserting the most
appropriate word or words. {Abbreviations will not be accepted). I71
The events occurring during the beating of a human heart are called the cardiac cycle. In
an average adult heart, at rest, there are approximately ..., cycles
per minute.
Cardiacmuscleis which meansit can contract and relax without
nervous stimulation. Each cycle is started in a specialised part of the muscle in the wall
OF the called the .o . This sets up a wave

of excitation causing the cardiac muscle to contract.

After a short delay the wave passes to the ventricles via the ... .
The wave passes to the base of the ventricles via the ..o causing the
ventricles 0 from the base upwards.

(b)  The human circulatory system is described as being a closed and double circulation.
With reference to the above sentence, state the meaning of the terms:

(i) closed; 2]
(i) double. (2]
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17.

(a) Mammals have a double circulation.
State what 18 meant by the term double circulation and explamn its advantages to a
mammal. 3]

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

(b)  The smo-atrnal node (SAN), the atrio-ventricular node (AVN) and atrio-ventricular
septum are tissues found in the heart. They are responsible for the initiation and control
of the heartbeat.

o,
QU

1} Inthe outhine of the heart below use labels with label lines to show the positions of

the SAN and the AVN. (2]
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(1)  The atrio-ventricular septum is a thin layer of connective tissue between the atria
and the ventricles.
Explain the role of the atrio-ventricular septum and the AVN. [4]

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

{c;  The SAN produces a wave of excitation every 800 milliseci nds in a person atrest and a
heartbeat is triggered each time. Calculate the rate of heart eat per minute of the person
at rest. Show vour working. 2]

ANE VL
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18. (a) The graph below shows how the blood pressure changes as the blood is transported
through the human circulatory system.
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(1) Region I of the graph shows the blood pressure in the left ventricle and region I1
shows the blood pressure in the aorta.

Explain fully the reasons for the differences in the maximum and minimum
blood pressure in the left ventricle and the aorta. [3]

......................................................................................................................................................................................
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(b)  The diagram below shows the blood supply to the cells of the body tissues. The relative
amounts of oxygen and carbon dioxide in the blood vessels are given.

(1)  Which of vessels R and S represents the arterial end of the blood supply to the
tissues? Give a reason for your answer. [2]

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

(i1)  Explain how differences in the hydrostatic and osmotic pressures between the
arterial and venous ends of the blood supply results in the formation of tissue

fTuid. [3]
(i11)  What is the function of the vessel labelled T in the diagram? [1]
(Total 10 marks)

(1072-01)
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19. fa)  List four ways in which arteries differ in structure from v :ins. [4]

()  The diagram shows the blood pressure measured at dil erent points along one blood
vessel 1n the human circulatory system.

167 X
14+
Blood 134 \
pressure / kPa
11- |
10- ¥
9 Joo
Distance along blood vessel
{1} Name the type of blood vessel in which the measur ments were made. 1]
(i} Explain the difference in blood pressure between X and Y. 2]
(1)  Explain the overall decrease in the maximum blood pressure. {2]
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20.

(a) The heart is a muscular pump and the blood is kept moving in the correct direction by
a system of valves. Complete the table using a tick (V) if the statement applies to atrial
systole, atrial diastole, ventricular systole or ventricular diastole. (4]

Ventricular Ventricular

Atrial systole Atrial diastole systole diastole

Bicuspid and
tricuspid valves
open

Semi-lunar/
aortic valves
closed

Initiated by
sinoatrial node

(SAN)

Initiated by
Purkyne fibres
(Purkinje fibres)

(b) Explain why a contraction in the left atrium takes place a few milliseconds after that in
the right atrium. (2]

(¢) There is a layer of connective tissue between the atria and ventricles. What is the
function of this tissue? (2]

(d) Explain why, during periods of exercise, blood flow through the coronary arteries is
increased. [4]

(Total 12 marks)
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21. The table below shows the percentage saturation of human haemoglobin with oxygen at various
partial pressures of oxygen (ppO,).

The readings were taken at two different pH values.

Partial pressure of oxygen | Percentage saturation of haemoglobin with oxygen (%)
(PpO,)/(kPa) pH 7.2 pH 7.4
0 0 0
2 20 35
4 60 70
6 80 85
8 89 93
10 91 93

fa)  On the graph paper below use the figures given in the table above to plot a graph of
partial pressure of oxygen against percentage saturation of haemoglobin for both pH
values. [5]

PhysicsAndMathsTutor.com Page 43 WUJEC (Eduqas) Biology A-level



(b)  The ppO, in muscle tissue fluid during exercise 1s 1.5kPa.

..........

On your graph mark this point with an arrow to show the percentage saturation of
haemoglobin, at pH 7.2, in the tissue fhuid of muscles. 1]

What 1s the name given to the difference between the two curves caused by a
change in pH? (1]

What could account for the lowering of tissue fluid pH in the muscle at this

point? 2]
Explain how this would be an advantage during exercise. {1

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

On the graph opposite, draw and label a curve that would show a dissociation
curve for foetal haemoglobin. (1]

Explain how the position of the foetal haemoglobin curve when compared with
that of the mother gives an advantage to the foetus. 2]
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22.

% Saturation

The oxygen requirement of active muscle tissue is normally provided by oxyhaemoglobin.

The diagram below shows the uptake of oxygen by haemoglobin at different partial pressures
of oxygen. The dotted line represents a theoretical situation in which the rate of uptake was
proportional to the concentration of oxygen.
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(a) List the two ways in which the shape of the haemoglobin dissociation line differs from
the theoretical line. 2]
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(b)  The partial pressure of oxygen in the lungs is usually about 13kPa and in muscle tissue
usually below 5kPa.
Explain the biological significance of the differences between the haemoglobin
dissociation line and the theoretical line:
(1) ata partial pressure of 13kPa; (1]
(1) ata partial pressure of 4kPa; (1]
(1) when the partial pressure changes from 8kPa to SkPa. (1]
(c) Describe how oxygen is released from the haemoglobin molecule. [3]

(d) The other dissociation curve on the diagram 1s for a myoglobin molecule. Suggest how

myoglobin can perform a useful function in muscle tissue. (3]

(Total 11 marks)

PhysicsAndMathsTutor.com Page 46 WUJEC (Eduqas) Biology A-level



23.

The diagram shows an experiment in which the leaves of a plant were exposed to radioactive
carbon dioxide. Two colonies of aphids (greenfly) were allowed to feed on the stem of the
plant and their excreta was collected at regular intervals. This excreta was scanned for
radioactivity.

‘ — .
63cm
/
position positiﬁ).g of glass chamber
ggliﬁl;lg cozignly A containing *CO,

(a) Radioactivity was first recorded in colony A, 2% hours after the start of the
experiment. In colony B no radioactivity appeared until five hours after the start of the
experiment. Calculate the rate of movement of the radioactive carbon along the stem.

(3]
(b) (1) Explain what is meant by the terms source and sink. 2]
(i) Name a source and a sink shown in the diagram. 2]

{c) (1) Name the radioactive molecule which was transported from source to sink.  [1]
(i)  What is the name given to this form of transport in a plant? [1]

(d) Name the tissue and the type of cell where you would expect the greatest amount of
radioactivity to be detected. [2]
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24. The photographs below show sections of two leaves from two species of plant. Ligustrum is a
mesophyte plant.
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(a) What type of plant i1s Nymphaea? [1]

(b)  Using the information in the photographs, describe two visible differences between the
two species. [2]

(c)  State three adaptations of Nymphaea for living in an aquatic environment and state why
each is important. [3]

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

(d)  Give one feature of Ammophila (Marram Grass) which shows how it 1s adapted to its
environment. [1]

(Total 7 marks)
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For plants to photosynthesise effectively they need to obtain certain resources. Leaves are
the main sites of gas exchange and photosynthesis in plants. They are adapted to these main
functions in several ways. Figure 1.1 is a photomicrograph showing a transverse section through
a leaf.

Figure 1.1
guard cells

(@ (i) Label figure 1.1 using the letters A and B to show the position of the following:

A the main tissue responsible for photosynthesis 1]

B the tissue that transports water to the leaf tissues [1]

(i) Conclude whether the leaf shown in figure 1.1 is from a hydrophyte or a xerophyte.
Identify two adaptations that support your conclusion. [3]
Type Of PlaNt: e
Adaptation 1 e
AdapPtatioN 2. e
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(b) Roots are the main site of water and mineral uptake. Figure 1.2 shows a low power plan
of the structure of a root of a buttercup, Ranunculus, a dicotyledonous plant.

Figure 1.2

epidermis

endodermis
cortex

phloem — xylem
250 pm|

(i) Using only the scale bar, calculate the magnification of the image in figure 1.2.

2]

Magnification = % ...
(i) Water and minerals can follow several paths from the soil to the xylem. These are
the apoplast, symplast and vacuolar pathways. Both the symplast and vacuolar

routes involve water crossing cell membranes. Explain why the vacuolar route is
slower than the symplast pathway. [2]
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(c) Inthe stem of a buttercup, vascular tissues are organised into bundles.

(i) Describe how the arrangement of the vascular tissues in a stem of a buttercup is
different from their arrangement in the root. [1]

(i) Xylem vessels and phloem sieve tubes are strengthened by different chemicals
found in their cell walls. Name these chemicals. [1]
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26.

In the UK, coronary heart disease accounts for nearly 73000 deaths per year and it is estimated
that approximately 2.3 million people suffer from a condition called angina. This form of heart
disease develops when the blood vessels supplying the heart muscle become narrowed due to
the build-up of fatty substances on the inside wall of the vessels. The fatty deposits are called
atheroma and cause a condition called atherosclerosis.

The image below shows a model of the human heart together with some of its associated blood
vessels.

(@ (i) In which of the blood vessels labelled A to F on the image could an atheroma
develop that could cause angina? Name this blood vessel. [2]

Letter ... NI e

2]
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(b)

The jugular vein carries blood from the head back to the heart via the vena cava. There
are no valves between the jugular vein and the heart. Therefore, the pressure in the
jugular vein can be used as an indication of the ability of the heart to pump blood around
the body.

(i) Which of the blood vessels labelled A to F on the image of the heart opposite will
return blood from the jugular vein to the heart? [1]

Letter ...

The graph below shows how the pressure in the jugular vein changes during the course
of one cardiac cycle.

Tricuspid valve - Tricuspid valve Tricuspid valve
open closed open
A
Pressure in the
jugular vein B
Time
(i) State the name of the stages in the cardiac cycle during which the tricuspid valve
is: [2]
L PRI oot
. ClOS@A ........oooooooeeeeeeeeee e

(i) Suggest what causes the increase in pressure in the jugular vein in the regions
labelled A and B on the graph. [4]
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27. The main function of red blood cells (erythrocytes) is to carry oxygen from respiratory surfaces

to respiring tissues.

The diagrams illustrate the structure of a red blood cell.

Sectional view Top view

2um {

(a) Describe and explain how the structure of a red blood cell is related to its function.  [3]
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(b) Anaemia may be defined as a decrease in the oxygen carrying capacity of the blood.

Macrocytic anaemia is caused by a dietary deficiency of vitamin B12 resulting in the

production of fewer red blood cells than normal. Some of these red blood cells are very
large and are called macrocytes.

The photomicrograph shows red blood cells of an individual with macrocytic anaemia.

Cell A is anormal red blood cell. It has a diameter of 8 um. Cell B is a macrocyte. Calculate
the diameter of cell B to the nearest micrometre. [3]

Diameter =
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(c) A mean red blood cell volume that is higher than normal indicates macrocytic anaemla
The normal range is 80 — 95um?>. The mean volume of a red blood cell in um® can be
calculated by using the following formula.

percentage volume of red blood cells in blood « 107

mean volume of a red blood cell = ——
red blood cell count (cells per cubic millimetre)

(i) Calculate the mean volume of a red blood cell for a person with a red blood cell
count of 4.5 x 108 cells per cubic millimetre where the percentage volume of red

blood cells is 45%. [2]
Mean VoluMe = ..o um?
(i) State, with a reason, whether this person has macrocytic anaemia. 1]

(i)  Using the given information, suggest two reasons why macrocytic anaemia would
cause a reduction in the oxygen carrying capacity of blood. Explain your answers.

[2]
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28.

Tissue fluid is formed at the arteriole end of a capillary bed and water is reabsorbed at the
venule end.

The formation of tissue fluid and reabsorption of water occurs as a result of two opposing forces:
the hydrostatic pressure of blood and osmotic pressure. Proteins in the plasma maintain a low
water potential in the blood.

The diagram illustrates the differences in hydrostatic pressure (HP) and water potential (V)
between blood and tissue fluid in a capillary bed.

Arteriole end Venule end
Blood
HP =5.3kPa V¥ =-3.3kPa HP = 1.6kPa V¥V =-3.3kPa
|
Tissue fluid l I

Formation Reabsorption

(a) Use the information in the diagram to calculate the pressure difference that results in:

(i) tissue fluid formation; [1]

............................................. kPa

(i) water reabsorption. [1]
............................................. kPa

(i) Name the vessel that removes excess tissue fluid. [1]
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(b) Explain why fluid will accumulate in the tissues of a person whose diet is poor in protein.

(3]
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29. Most plants are unable to survive in waterlogged soil because air spaces between soil particles
become filled with water.

The photomicrograph shows a transverse section through the root of a dicotyledonous plant.

epidermis

Describe the pathways by which water passes from the cells of the epidermis across the cortex
of the root and then into the vascular tissue of a plant growing in well-drained soil.
Explain why a plant growing in waterlogged soil experiences a reduction in root pressure.

[9 QER]
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30.

(@)

Some insects are vectors of plant diseases. Two such diseases are Dutch elm disease
and potato leafroll.

Elm bark beetles are vectors of Dutch elm disease. These beetles are often contaminated
with fungal spores. When the beetles feed on the young bark of healthy elm trees the
fungal spores gain entry to xylem vessels. The spores germinate and produce a mycelium
which leads to the blockage of xylem vessels. The earliest external symptoms of infection
are chlorosis (yellowing) and wilting of leaves above the infection site. These leaves often
turn brown and curl up. Symptoms often spread rapidly leading to the death of the tree.
Potato leafroll is caused by a virus carried by aphids. When aphids feed, the virus enters
the phloem. The virus infects cells in the leaves and the roots. Symptoms include chlorosis
and rolling of leaves, and death of potato tuber cells.

(i) Explain why blockage of xylem vessels by the fungus causes the wilting of leaves
above the infection site and the death of elm trees. [4]

(i) Explain the difference in the distribution of the symptoms of potato leafroll in a plant
compared to those seen in Dutch elm disease. [2]
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(b) The photomicrograph below is a transverse section of phloem tissue taken using a
transmission electron microscope.

(i) Identify the cells labelled A and B. [1]
A e
B e

(i) Give one reason for your choice of answer to (b)(i). [1]
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(i) The photomicrograph below is of region C at a higher magnification. It shows the
adjoining cell walls of A and B.

Identify structures D and explain their importance in the functioning of phloem. [2]
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31.

Carbon dioxide is produced in tissues as a waste product of respiration. The graph shows the
effect of increasing the partial pressure of carbon dioxide (pCO ) on the oxygen dissociation
curve of adult human haemoglobin.
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(a) State the name given to the difference in position between the three curves as a result of
an increase in the partial pressure of carbon dioxide. [1]
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(b) The table shows the partial pressures of oxygen (p02) and carbon dioxide (pCOz) at
different sites in the human body.

Site pO2 | kPa pCO2 / kPa
lungs 10 2
muscle tissue fluid at
rest § 4
muscle tissue fluid 1 8
during exercise

() The graph shows that at the pO, and pCO, typical in the lungs the percentage
saturation of haemoglobin with oxygen is 96 %. Give the percentage saturation of

haemoglobin with oxygen in muscle tissue fluid when it is: [2]
atrest %
during exercise ... %

(i)  Explain the significance of the effect of an increase in pCO,, for respiring muscle
tissue. [2]

(c) Respiratory minute volume is the volume of gas inhaled or exhaled from a person’s lungs
per minute. The minute volume of a healthy person during normal breathing at rest is

6 — 7 dm®min~". In people with chronic diseases, such as heart disease, the minute

volume is 12 — 16 dm®min~".

()  Explain how an increase in minute volume results in a decrease in pCO,, of blood in

alveolar capillaries. [2]

(i)  Suggest why people with reduced blood pCO,, commonly feel tired and lack energy.
(2]
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(d) Most carbon dioxide is carried as hydrogen carbonate ions (HCO3‘) in the plasma. The

following chemical pathway shows how carbon dioxide is converted into HCOS‘ in a red
blood cell.

X

co,+HO — Y — Z + HCO,

(i)

Identify the substances shown above: [2]
K e
Y e
Zo oo e
State one other form in which carbon dioxide is carried in the blood. [1]

The table shows the concentrations of hydrogen carbonate ions and chloride ions
in the blood plasma of an arteriole entering and a venule leaving a respiring muscle.

Plasma concentration / mmol dm™3

Blood vessel
Hydrogen carbonate ions Chloride ions
Arteriole 22 106
Venule 30 08

Explain the changes in the concentration of chloride ions as shown by the table
above. [3]
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32.

Mammals have a double circulatory system, whereas fish have a single circulatory system. The
graph illustrates pressure changes in the double circulation of a human.
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Use the information in the graph to explain the pressure changes in the systemic and pulmonary

circulations of a human.
Explain why a mammal’s double circulation is considered more efficient than the single circulation

of a fish. [9 QER]
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