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3 BIOL CAT |

The lines XX’, YY’ and ZZ’ indicate the positions of three transverse sections made through the entire cell
shown in Figure 2. Figure 3 shows one of these sections.

Figure 3

d.  Which of the three line cuts would give the section shown in Figure 37

1 mark

Note the relatively small number of mitochondria in the cell. This is typical of these bone cells.

e. L Whatdoes this information suggest about the metabolic rate of these bone cells?

1 mark

ii.  What is the name of the metabolic process, occurring in chloroplasts, that converts radiant energy
into chemical energy?

[ mark

iti.  Use symbols to write a balanced equation of the metabolic process referred to in e.ii.

2 marks

Question 1 — continued
TURN OVER



Sylew 7| (w30,
SyJew g

7 aamonng

[ 2anionng

. B
[EWIUE ue ul 1ou Inq [[29 uejd e ut punoj 39q pinod yoiys ‘sisejdoroys uey) 19410 ‘SAUMONNS OM] SWEN ]

"S[122 1ueld ug A[uo punoy s1e sise[doIo[yy) 's[199 {ewiue pue jueld Yloq U1 punoj SaJ[PUESIO 1B BLPUOYIONAT

14 I 1vD 1014



5 BIOL CAT |

Question 2

Plant seeds have a special capacity to survive for long periods without germinating. There are records of seeds
several thousand years old germinating successfully, although this is extreme. The seeds of many plants require
a ‘non-growth’ period before they will germinate.

a. What term do biologists use for this ‘non-growth’ period in plants?

I mark

b. Name one structural feature of a seed which would enable it to survive long periods before germination.

1 mark

¢.  In what way might the ability of seeds to survive long periods of ‘non-growth’ assist the survival of a plant
species? ._ , :

1 mark

Once germination starts, the hormone gibberellin stimulates the production of certain enzymes such as amylase.

d. i.  After germination starts, what change would occur in the amount of starch in a barley seed?

1 mark
ii.  What causes this change in the amount of starch present?
1 mark
iii.  What is the importance of this change to the germinating seed?
2 marks

Total 7 marks

TURN OVER



panunuod — ¢ uonsang)

Areur

uosERY

"UOSEII JO3LI0D JY) JO JOQUINU QY AI0)  *IT

"JO2LI0D ST SUOSBAI SA0QE I JO U0 A[UO “Jor] uf

‘1481 £q pakonsap st
‘waoyd ay) ur sfeaen
"S[[99 JO uoreguol2 Ay SRS

‘1yS1] 9Y) premo) seaour

p uoseay

i€ uoseay

17 uoseay

i1 uoseay

‘paAtoAur suowioy Jued oy jeyy arom Aem reqnoned e ut Suimoid Jueld oyi Joj uaAt3 suosear sy,
"SUOSBAI [RIAARS 10§ 3YSY] JO 9oussaid oy ut Aem renoired v ur moi§ sSur[pass jeo jey parsagsns yuspms oy,

yeur |

sisaylod A

¢Hoddns nok pnom (10 € *z ‘1) sisoyrodAy Yoty ‘sesuodsar jued jo aSpapmouy ok uo paseg 1 -

Al.....lll
SINOY [BISA2S I2))e ¥ sisapod Ay
B P —
SINOY [BIFADS 1Yj® ¢ sisaod Ay
AI|||.|
SINOY [RIADS J2}JE 7 sisayiodAyg

—

SINOY [BIDAIS Jo)B

[ sisaylodAy

¢ aIndg

) " 2In3L] W UMoys
aIe pa)sad3ns shem uaIaIP AU T, "SABM JUSISJHIP 1IN0 JO SUO Ul moIT pinom sSuIIpass 180 ay) Jey) pasisaylodAy
JUapms AU, "SINOY [RI3A9S 10] IY31] © Jo 9ouvsard oy ur moig o1 wayy Yo pue sTurjpass 1eo pajuejd juspnis v

€ uonsand

1 .1LVO 1014



. ) 7 BIOL CAT 1

M In a cooking program on television, the chef gave the following advice. ‘If your mangoes are not ripe enough,
leave them for a day or two in a bag of ripe bananas.’

b.  Explain why placing mangoes in a bag of ripe bananas would speed up the ripening of the mangoes.

2 marks

Seagrass, Zostera marina, the food of dugongs and turtles, is found growing submerged in brightly lit shallow
coastal water. '

Biologists set up a series of experiments to measure the rate of photosynthesis in seagrass under different light
intensities. Individual seagrass plants were grown submerged in normal seawater at different light intensities.
All seagrass plants were grown at 15°C.

Figure 5 shows the relationship between light intensity and oxygen uptake or output by the seagrass.

Figure 5

2
Oxygen output 0

(units of oxygen
per gram leaf tissue
per minute} 0.1

0.0

Oxygen uptake

(units of oxygen 0.1
per gram leaf tissue
per minute)

50 100 150
Light intensity (arbitrary units)

0.2

o
|

' Examine the units used to express oxygen uptake or output in Figure 5.

¢.  Why was oxygen uptake or output expressed as units of oxygen per gram leaf tissue per minute and not
units of oxygen per plant per minute?

b

2 marks

Question 3 — continued
TURN OVER
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9 BIOL CAT 1

ézgmaméma_,:mmmnmozoonoonqmno:ommoo E&:EQ:::?ErmﬁmHrmwonoonoosc.mmo:% seagrass
cells? :

1 mark

Explain whether water will be gained or lost from seagrass cells by osmosis as the salinity of the surrounding
seawater increases.

1 mark
Total 11 marks

CONTINUED OVER PAGE

TURN OVER
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11 BIOL CAT 1

The skink can grow another tail to replace the one that has been lost. While its new tail is growing,
the skink is at a considerable disadvantage compared with other skinks. Explain two ways in which
the skink would be at a disadvantage.

First way

Second way

2 marks

Swans have been raised in captivity in America. An attempt has been made to reintroduce these swans to their
natural summer habitat in the Arctic. This attempt has focused on teaching young swans to migrate north as
winter ends in the northern hemisphere.

Tapes of human voices and ultralight plane engines were played to swans as they developed inside their eggs.
Upon hatching, the first moving object the swans saw was the biologist who subsequently piloted the ultralight
plane.

¢. 1. Name the type of behaviour that the biologist was trying to influence so that the newly hatched
swans would follow the plane. ’

I mark

In a natural environment, newly hatched swans usually follow their parents.

Ii.  How would this behaviour assist the survival of the newly hatched swans in their natural environment?

1 mark
iii.  Explain one advantage of migration for bird species.
1 mark
iv.  State one problem an individual bird may face during migration.
1 mark

Total 11 marks

TURN OVER
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13 BIOLCAT 1

¢.  Explain which of the snakes, X, Y or Z, in Figure 7 would experience the least drop of body temperature
over the same time period in the same cool environment. The three snakes are drawn to the same scale.

Figure 7

Snake

Explanation

} mark

Pythons stop shivering if the temperature gets too high. Normal egg development depends on incubation within
a narrow range of temperature.

d.  Explain one reason why a normat egg would not develop if its temperature gets too high.

2 marks
Total 6 marks

TURN OVER
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15 BIOLCAT 1

Fortunately, a redback spider bite can be effectively treated using an appropriate antivenom. The antivenom is
produced by injecting an animal with redback spider venom. The animal develops factors which counteract the
spider venom. These factors are isolated from the animal’s blood and used to produce the antivenom for treating
bumans. )

e.  Explain whether the immunity induced in a human by the antivenom is active or passive.

2 marks

f.  Explain whether a person treated with antivenom on one occasion, then bitten again by a redback spider
three years later, would still have an immunity against the venom.

2 marks
Total 8 marks

CONTINUED OVER PAGE

TURN OVER
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17 BIOL CAT 1

ii. Procedures A and B were the controls for this experiment. Explain why each procedure was necessary.

Procedure A

Procedure B

2 marks

Explain how this experiment shows that lymphocytes and not liver cells are responsible for recognising
and responding to foreign antigens.

2 marks
Total 5 marks

CONTINUED OVER PAGE

TURN OVER



-y

panuiuod — § UoLISINg)

ew |

"9[o1IN0 243 Jo souasald a1 10] UosEA) € 1$983INg  °q

‘womade) Jnpe 943 Jo 9pISING 3Y) SULIDA0D J]NND YIIY) B ST oIy,

yrew |

‘uomade) Jnpe JY) JO pesy Sy} uo SIsyons pue syooy Iyl Joj esodind v 15083ng ‘e

uewny e jo
(pabiejua) aunsaul ayl {pabiejua)
juswbag WO} WIOM } NPy peay

Aleno

laxons

$3199]
snisin

Hooy

0T d1n31yg
‘uromade) J[NPE 1Y) JO SAINILIJ [RINJONNS JY) JO SWOS SARNSH{[I O 21T1L]
..Emcﬂ ur sanawl ¢—¢ aq Aew wuomade) ympe oy, “sdid ur yuads s1 o8ejs [eATeR] 9) pPUe URIUNY B

30 sumsapur ) ui 93e)s ynpe su spuads ‘wmios viuayy ‘anomade; yiod sy, speunue jepy Suoy ore susomadey
g uonsang

81 1 IvD 1014



9 BIOI.CAT 1

The mature segments of the tapeworm are at the end furthest from its head and are continually being released
with faeces. A mature segment may contain 40 000 fertilised eggs. When these eggs are ingested by a pig,
embryos hatch and burrow through the wall of the intestine. The embryos are then carried to muscle tissue via
the blood. These embryos form cysts. Their development continues in the muscle of the pig. The parasite
returns to the human when raw or undercooked pork infected with cysts is eaten. ’

¢ What is the advantage to the species of having about 40 000 eggs per segment?

1 mark

Medication may be used to remove the adults from the human digestive tract.

d. Describe another method of controlling the spread of the pork tapeworm and explain why this method
would be successful.

2 marks

A parasite of humans which lives on the surface of the scalp is the head louse, Pediculus humanus capitis. The
adult lice suck blood from the host’s scalp. The adult has no wings and a flattened body which allow it to run
through the hair close to the scalp. The adult female lays many eggs (about 80-100 in a lifetime) which she
attaches to the hair of her host. A nymph hatches from the egg and reaches maturity in two weeks. Nymphs have
no wings.

e.  Suggest how head lice are transmitted from one human to another human.

1 mark

The tapeworm and head lice are parasites.

. Explain, using the information given, why the tapeworm and head louse are classified as parasites.

2 marks
Total 8 marks

TURN OVER
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21

Some people suffering from diabetes mellitus do not produce insulin.

d.

-
.

BIOL CAT 1

Would their Ievel of blood glucose after 30 minutes be higher or lower than what is seen on average

in the individuals in the experiment (refer to Figure 11)?

€.

1 mark
ii.  Explain your answer to part d.i.
I mark
i.  Name one other hormone which is involved in the maintenance of blood glucose level.
I mark
ii.  Describe how this hormone acts to change blood glucose levels.
1 mark

END OF QUESTION AND ANSWER BOOK

Total 7 marks






