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DIPLOMA, SEMESTER ONE - 157 SESSION, BILINGGUAL PRIVATE SCHOOLS, BIOLOGY 2013/2014
Question 1 (28 marks)

Shade the correct answer for each of the following questions.
1- Stomata close when the guard cells:

lose water.

become turgid.

gain potassium ions.

O O OO

have low internal CO, concentration.

the pons.
the tectum.

the medulla.

O O OO0

the cerebellum.

3- During an asthma attack:
O  bronchioles dilate.
O bronchioles obstruct.
O  the alveolar wall disintegrates.

O the respiratory tract produces less mucus.

4- Air rushes into the lungs of humans during inhalation because:

O pressure in the alveoli increases.

5- The actual places of gas exchange within the gills of fish are:
the gill plates.
the operculum.

the buccal cavities.

O O 0O

the bone surfaces within the gill arches.

2- Which part of the brain detects the change in level of CO, in blood?

O  the rib muscles and diaphragm contract, increasing the lung’s volume.
O the internal muscles contract and the external intercostal muscles relax.

O  the atmospheric pressure is lower than the pressure inside the lungs .
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6- The following graph represents the pressure (systolic and diastolic) of a
volume of blood moving through the circulation system via different blood
vessels labelled A-E.

Which vessels are represented under the letter A?

A B C D/ E

O  veins. -
O venules. (systolic)

120" -
O arteries.
O  arterioles.

80.-"'“'_\\

(diastolic)\
40
7- The diagram below shows blood vessels.

1 2 3 4
Which of the following correctly lists the types of the blood vessels?

1 2 3 4

O Vein Vein Artery Capillary

O Artery Vein Capillary Artery

O Vein Capillary Artery Vein

O Artery Capillary Vein Capillary

2
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8- The diagram below represents a part of the circulatory system of the skin.
Which of the following correctly identifies changes in concentrations which
would take place in the blood as it flows from the arteriole to the venule?

Concentration Affe“‘,’li -
T B '1|<_
Glucose Co, i-—-—“
Capillary

O High Low bed
O Low Low
O High High
O Low High — D Lt

9- Which of the following is dead at functional maturity?

O the companion cell. O  the sieve tube.

O  the xylem vessel. O  the guard cell.

10- The term that describes the sticking of water molecules to other water

molecules is:

O tension. O adhesion.

O  cohesion. O capillarity.

11- The vascular bundle consists of all of the following EXCEPT:

O xylem. O phloem.
O collenchyma. O sclerenchyma.
3
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12- All of the following cell types are correctly matched with their functions

EXCEPT:
Cell type Function
O xylem vessel water transport
O sieve tube sugar transport
O guard cell regulation of transpiration
O companion cell provide mechanical support

O HCO,” + H* — H,CO,

O H,cO0,— CO, + H,0

14- Freshwater fish excrete:

O urea.

O urea & uric acid.

13- Which of the following reactions takes place in the systemic capillaries (where
CO, is increased and O, is decreased)?

O HbO, + H* — HHb + 40,

O HHb + 40, — HbO, + H*

O  ammonia.

O uric acid & ammonia.
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Question 2 (14 marks)
15. The graph below shows changes in the pressure of lungs during the period of

one breath (inspiration+ expiration) in a person at rest. (3 marks)
Difference from
atmospheric Inspiration I Expiration
pressure (Breathing in) : (Breathing out)
/KPa A i
! A
+0.2 t 4 -
I r N
| - L]
0k aial N
Il
e |
4 |
02 Sy A
NP , 1
0.4 ;
0 1 | 2 3
Time /s

a- From the graph describe the changes in the alveolar pressure of
lungs during:

i) inspiration.

ii) expiration.

b- Using the information in the graph, calculate the difference in
alveolar pressure between the minimum during inspiration and the
maximum during expiration. Show your calculations.
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16. The diagram below shows the gas exchange system of an insect. (5 marks)

A b, s
| e ) R . -

LAV R B/ ‘;w PaI‘tA

Part B

a- Identify the parts labeled A and B.
A: B:

b- Describe the role of the tracheoles in gas exchange.

c- Explain how this gas exchange system facilitates the exchange of respiratory gases.

d. Give one disadvantage of this type of gas exchange system.

17. Define the following:

a- Capillarity.

(2 marks)

b- Xylem parenchyma.
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different parts of the circulatory system.

18. The diagram below shows variations in certain features of blood vessels in
(4 marks)

elastic fibres

I -
] wpe
& permeability
'----- ---~
Ry
5 - -
:ﬂ “ ,/’
:' | 7
: ' ' ’
muscle fibres e N ' ¢
“ ,' 1 !
N > v 7/
~
5 7
_.‘ o B . "-— _____
aorta small arteries arterioles  capillaries venules veins

a) Describe the difference in the ratio of elastic fibers to muscle fibers between

the aorta and the arterioles.

b) Explain the importance of this ratio (elastic fibers to muscle fibers) in:

(i) the aorta.

(ii) the arterioles supplying blood to the skin.

C) Explain how the features of the capillaries shown in the diagram are related

to their function.
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(14 marks)

Question 3

19. The figure below outlines the roles of plasma proteins A to C in the process
of blood clotting. (4 marks)

Damaged blood vessel,
Collagen fibers are exposed

~

Platelets activated

cascade effect of clotting factors

w«:i:»

net of fibers trap red ¢ D |€ C

blood cells = clot

a- Name the proteins A to D.

A

B
C
D

b- In some people, clotting factors are not produced so that proteins B and D
cannot be made. Explain how the absence of these clotting factors may

affect health.
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20. State two xerophyte adaptations which help them to live in hot and dry
(2 marks)

conditions.

21. The diagram below shows the transport of water from the soil into the xylem
( 5 marks)

of a root.
Soil particle  Cell wall Epidermal
with film of ~. |, cell
water
D
Cytoplasm - Cortex cells
2 Vacuole Py / /
% ." Xylem
3
I__)
} Bf/,.\ Jﬁ —
A=
C \u/‘
E
[
a) Name the parts labelled A and E.
A:
E:

b) Name the water pathway labelled B.

c) What is the function of part D?

d) Explain, in terms of the water potential gradient, why water moves from

the soil to cell A.
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22. The diagram below shows part of a leaf.

a- Name parts labelled A and D.
A:
D:

b- Describe how part B is adapted to its function.

(c) Describe the role of part C.

Question 4

23. The composition of air was analyzed from inhaled and exhaled air as shown

(14 marks)

in the table below. (2 marks )
Air component Inhaled air (%) Exhaled air (%)
Oxygen 20.71 14.60
Carbon dioxide 0.41 4.00
Water 1.25 5.90
nitrogen 78.00 75.50

a- Explain why more water is found in exhaled air.
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b- Explain the difference in oxygen levels in inhaled and exhaled air.

24. The graph below shows the pressure changes in the aorta, left ventricle and
left atrium that occur concurrently during the mammalian cardiac cycle.

Below the graph are sketches of the heart illustrating blood flow and valve

status (opened/closed). (4 marks)

T
.....

“* Aorta

Left ventricle

Left atrium

Time (sec)

S —

A B C D

Match each numbered stage in the cardiac cycle graph with the letter of its

corresponding heart sketch.

No. of stage Letter of heart sketch

1

2
3
4

11
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25. The graph below shows the rate of water loss by a number of similar leafy

shoots of a plant under different conditions. (2 marks)
A
A
X
rate of
water loss B
C
>
8 am time

Line X shows the rate of water loss by a shoot in slow moving air as the temperature
increases from 8 am onwards.

Suggest which line would show the rate of water loss by a shoot in fast moving air

as the temperature increases from 8 am onwards.

Line

Explain your answer.
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26. The diagram below shows the simplified structure of a kidney tubule (nephron).
(6 marks)

a- Name the parts labeled A,B,C and D. l
A B
C D

b- write the letter that indicates the part of the nephron where glucose
is reabsorbed.

c- Name two other substances which are reabsorbed in the same part of
the nephron as glucose.

d- The ability of the nephron to reabsorb water from the filtrate is
important in maintaining the water balance of the body.

Describe how the concentration changes in part E assist in water
reabsorption from the filtrate back into the body.

END OF THE EXAMINATION
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ANSWERS

QUESTION 1 (28 marks)

Each answer 2 marks

Question number Answer

1 lose water.

2 the medulla.

3 bronchioles obstruct.

4 the rib muscles and diaphragm contract,
increasing the lung's volume.

5 the gill plates.

6 arteries.

7 Vien Vien Artery | Capillary

8 Low High

9 the xylem vessel.

10 cohesion.

11 collenchyma.

12 companion cell | provide mechanical support

13 HbOg + H'— HHb + 40,

14 ammonia.
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Written Response
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QUESTION 2 (14 marksY "

15. (3 marks) \

a.

1) inspiration.
Decreases from zero to a minimum of (-0.29 OR -0.3 OR -0.31)

(kPa); Then returns to zero (at the end of inspiration) (1 mark)

i1) Expiration

Increases from zero to a maximum of (0.29 OR 0.3 OR 0.31) (kPa);
Then returns to zero (at the end of expiration (1 mark)

b.

Changes from {-0.29 /-0.3 /-0.29} (kPa)to {0.29/0.3/0.31} (kPa);
Overall change of {0.58 — 0.62} kPa (1 mark)

16. (5 marks)

a.
A = tracheal tube (2 mark), B = spiracle (%2 mark)

b. Tracheoles increases surface area for gas exchange , and they are in
contact with tissues to provide them with O, and remove CO,, (1 mark)

C.
1- The branching of the tracheal tubes increases the surface area so
more exchange of gases can take place.

2- Tracheoles are finer branches and lack chitin so they pass
between individual cells.

3- Oxygen and carbon dioxide dissolve in the moist environment at
the end of the tracheoles and diffuse in/out of the cell

(ANY TWO 2 marks)

2
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d- It is not suitable for big organisms like mammals (Y2 mark) ey
because they have a smaller surface to volume ratio compared to 1nsee“t~5»so”
diffusion will be very low or very slow (%2 mark)

17. (2 Marks)

a. Capillarity: water tends to rise inside narrow tubes. (1 mark)

b. Xylem parenchyma: packing tissue that keeps the other xylem
elements in place. ( 1 mark )

18. (4 marks)

a. There is a decrease in ratio of elastic fibres to muscle fibres.
The ratio of elastic fibers: muscle fibers is greater in aorta
than arterioles (1 mark)

b.
(1)The elastic tissue help the aorta to withstand the high pressure
of blood flowing in it and enable the aorta to stretch and recoil

back to push the blood on its way. (1 mark)

(i1)) The importance of this ratio in the arterioles supplying the
skin is for contraction/relaxation of the muscle fibres, and it
controls blood supply to surface vessels. (1 mark)

c. The capillaries are more permeability to allow the exchange of
material between the blood and the cells. (1 mark)
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QUESTION 3 (14 marks)
19. (4 marks) |

a. A prothrombin; (/2 mark) B thrombin; (%2 mark)
C fibrinogen; (2 mark) D fibrin; (72 mark)

b. blood does not clot; continue to bleed (for longer); haemophilia;
internal, bleeding/bruising; entry of pathogens (2 mark)

20. (2 marks)
o avery thick waxy cuticle in the leaves.
e Smaller leaves.
e Rolling up of leaves.
e Sunken stomata.
e Leaf hairs are outgrowths of the epidermal cells of leaves.
e Succulent leaves.
e Succulent stems.
e Close their stomata during daylight.
e Shallow, extensive root systems.

e Development of sclerenchyma tissue in the leaf.
(ANY TWO 2 marks)

21. ( S marks)
A =root hair (1 mark), E = endodermis (1 mark)
b. apoplast pathway. (1 mark)

c. stops water passing along the endodermis cell walls OR
stops apoplast route. (1 mark)

d. because the water in the soil contain a very weak solution of mineral
salts, so it has high water potential however, inside the root hair vacuole,
there is relatively strong solution of sugar and other dissolved substances
, giving low water potential. So the water passes from soil into the root
hair cell down a water potential gradient by osmosis. (1 mark)

4
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22. (3 marks)

a.
A — Upper epidermis (72 mark)
D — Spongy Mesophyll (2 mark)

b.

This layer of cells is clear and thin so allows light to pass through,

It also waterproof and waxy layer reducing water loss or evaporation.
(ANY TWO 1 mark)

Allow gases to move/gas exchange quickly/easily (1 mark)
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QUESTION 4

23. (2 marks)

a.
The lungs is moist organs and when the animal inhales dry air, there is
higher water content in the lungs air than in the inhaled air. This water in
lungs diffuses into exhaled air. (1 mark)

b. because the inspired air mixes with air already in the lungs(residual air),
which has a lower percentage of oxygen OR it will contain more CO,
and less O, since the O, is absorbed into the blood in the lungs, so its level

in the air is reduced. (ANY ANSWER 1 mark)

24. (4 marks)

No. letter

( 4 marks)

SN
QP> W T

25. (2 marks)

Line A (1 mark)
The loss of water will increase because fast moving air will disperse the
water vapour away of the leaf, which increase the gradient in water
potential and thus increasing the rate of transpiration. (1 mark)
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26. (6 marks)

a.
A: glomerulus (Y% mark) B: bowman's capsule (%2 mark)
C: proximal convoluted tubule (72 mark) D: collecting tube (2 mark)
b. proximal convoluted tubule. ( 1 mark)
C.
1- ions/namedeg: K/Na/Cl/Ca/Mg/S0O4/P0O4/HCO3
/ NH3 / NH4 / organic anions;
2- amino acids; vitamins / named eg; water; urea; (small)
proteins / albumen; peptide hormones; uric acid;
( 1 mark)
d

the loop creates high ion / salt / Cl-/ Na+ / solute / urea concentration in
medulla / interstitial fluid so water reabsorbed (or drawn out) by osmosis

from collecting duct into blood .
(vasa recta / blood / capillary network (in medulla) ( 2 marks)

END OF ANSWER SCHEME
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