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1

The diagram shows a typical plant cell after being placed in a concentrated salt solution for ten
minutes.

Which numbered structures are partially permeable?

1 and 2 only
1 and 3 only
1 only
2 only

oo0Ow»

The diagram shows two plant cells, X and Y.
Cell X has a higher water potential than cell Y.

In which direction and by what process will water move between these two cells?

direction process
A XtoY active transport
B XtoY osmosis
c Y to X active transport
D YtoX osmosis
2



presence and absence of oxygen.

3 A series of cell processes is listed below.
1 mineral ions entering root hair cells
2 glucose uptake by villus cells
3 water entering root hair cells
Which of these involve active transport?
A 1 and 2 only
B 1 and 3 only
C 2 and 3 only
D 1,2and 3
4 A dish is filled with agar jelly containing starch. Four holes are cut in the jelly and each hole is
filled as shown. After 30 minutes, which hole will be surrounded by the largest area without
starch?
amylase solution
pepsin solution and —___ f.-- o i s S — amylase solution and
hydrochloric acid hydrochloric acid
agar jelly
pepsin solution
5 The table shows the results of an investigation of the absorption of products of digestion in the

product of absorption in the presence | absorption in the absence

digestion of oxygen / arbitrary units of oxygen / arbitrary units
amino acids 53 1.7
fatty acids 1.9 2.0
glucose 6.4 2.3
glycerol 4.8 4.7

Which conclusion can be drawn from these results?

o0 w>»

3

All products of digestion are absorbed by both active transport and diffusion.
All products of digestion are absorbed by diffusion only.

Amino acids and glucose are absorbed by active transport only.

Fatty acids and glycerol are absorbed mainly by diffusion.



6 A geranium plant has leaves that are green in the centre but white around the edges.

The plant is destarched and then has one of its leaves partly covered with black paper on both
sides of the leaf, as shown.

black paper

white area of leaf

green area of leaf

The plant is placed in bright light for 48 hours. The leaf is then tested for starch.

Which diagram correctly shows the areas that contain starch?




7 The graph shows the effect of carbon dioxide (CO2) concentration on the rate of photosynthesis.
Y

x !

!

rate of
photosynthesis

\

CO, concentration

What could be limiting the rate of photosynthesis at points X and Y?

X Y
A carbon dioxide concentration carbon dioxide concentration
B carbon dioxide concentration light intensity
c light intensity carbon dioxide concentration
D light intensity light intensity
8 A dicotyledonous plant, growing in a nutrient solution, is placed in a well-lit experimental

chamber through which humid air is being passed slowly. The diagram below shows a section
through a root of the plant.

The speeds of movement of the fluids in tissues P and Q are measured. The humid air is then
replaced by dry air and the speeds of movement of the fluids change.

What are these changes?

tissue P tissue Q
A greatly increased upward movement greatly increased downward movement
B greatly increased downward movement little change
(o little change greatly increased downward movement
D little change greatly increased upward movement
5
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10
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12

During translocation in plants, which substance is moved and in which direction?

substance from to
A sucrose anthers stigmas
B sucrose leaves roots
(o4 water roots leaves
D water soil root hairs

Which process does not require energy?

tissue respiration

oo w>»

Which of the following correctly states whether each of the named vessels contain valves?

contraction of muscles
synthesis of proteins

transmission of nerve impulses

Key: Yes - v/ No - =
aorta capillaries renal artery renal vein
A v v x x
B v x x v
C x v v x
D x x x v

The diagram represents part of the human circulatory system.

Where is the blood pressure highest?

right side
of heart

left side
of heart




13  The graph shows pressure changes in the left ventricle and the left atrium in one cycle of
contraction of the heart.

During which period of time are the ventricle muscles contracting?

20 -
key
pressure —— ventricle
J = L [ I A O atrium
0 :m'“\‘. o 4 -
0 A B c D 1.0 time/s

14  The diagram represents a tissue with an adjacent capillary.

arterial venous
end of a end of a
capillary | X T T , capillary
—_—
blood flow

Which substances can 1, 2 and 3 represent?

1 2 3
A glucose tissue fluid carbon dioxide
B oxygen carbon dioxide glucose
Cc tissue fluid glucose oxygen
D tissue fluid oxygen carbon dioxide
7



15  The diagram shows part of the nervous system, including a reflex arc. It has been cut at X.

A bee stings a finger, as shown.

What are the effects of this sting?

pain felt arm moved
A no no
B no yes
c yes no
D yes yes

16  The urine of a person suffering from diabetes mellitus is likely to contain an abnormal amount of

A amino acids
B fatty acids
c glucose

D urea

17  What happens to the diaphragm when breathing in?

muscle action shape
A contraction domed
B relaxation domed
C contraction flattened
D relaxation flattened
8
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18  The diagram represents part of a dialysis machine.

--------- — —» dialysis fluid out

— — —+— dialysis fluid in

blood out/

Which substance must be at the same concentration in the dialysis fluid and in the blood?

A glucose
B salt

(o] urea

D water

19  The diagram refers to the control of water potential in the blood.

»| water in blood rising

N—s!| waterin blood falling v
more water in urine

less water in urine

Why is this a negative feedback system?

It decreases the amount of water in the blood.

It increases any change in the amount of water in the blood.
It increases the amount of water in the blood.

It reverses any change in the amount of water in the blood.

OO w>»
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20 The graph shows changes in a person’s blood glucose concentration over four hours.

A Y
X
blood
glucose
T T T T
0 1 2 3 4
time/hours
What might cause the changes at X and Y?
X Y
A decreased insulin decreased adrenaline
B decreased insulin increased adrenaline
C increased adrenaline increased insulin
D increased insulin increased adrenaline

21 The diagram shows a section through a flower.

After the flower is fertilised, which parts will develop into the fruit and the seed?

fruit seed
A 1 2
B 1 4
(o] 2 3
D 3 4
10
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22 New plants may be grown from groups of cells that are taken from other plants.
The diagram shows part of plant X.

From which structure will cell samples grow into new plants that are genetically identical to
plant X?

23  The diagram shows a side view of the female reproductive system.

_//
w N —

S
\
N—
AN

In which region are sperms released during sexual intercourse and where does fertilisation
usually take place?

Sperms fertilisation
released

A 3 1

B 3 2

C 4 1

D 4 2

11
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24

25

26

27

The diagram shows the male reproductive and urinary systems.

Which structure produces the fluid part of semen?

When is ovulation most likely to occur?

about halfway between the start of one menstruation and the next
at the start of menstruation

1-5 days before the start of menstruation

5-10 days after the start of menstruation

oo w>»

Which statement about chromosomes is correct?

Chromosomes are long DNA molecules called genes which are divided into sections.
Chromosomes include a long molecule of DNA divided into sections called genes.
Chromosomes include genes which are divided into sections called DNA molecules.
Genes include long DNA molecules called chromosomes.

oo w>»

The results from mapping 100 nucleotides on a double-stranded DNA molecule are shown
below.

nucleotide quantity
adenine 26
guanine 24

How many cytosine nucleotides are present in this DNA molecule?

A 24
B 26
Cc 48
D 52

12

14



28 Which diagram shows early anaphase of the first division of meiosis (anaphase I) of a nucleus
containing two pairs of homologous chromosomes?
A B c D
7 <> \\ KE\ /CX /<>\
/ /
29 What is a correct description of the centrioles, nuclear envelope and spindle during each phase
of mitosis in animal cells?
phase centrioles nuclear envelope spindle
A anaphase replicate absent present
B metaphase present reforms present
C prophase move apart breaks up forms
D telophase replicate breaks up breaks up
30  The diagram shows the blood group phenotypes of some members of a family.

Which member of the F4 generation must be heterozygous, with codominant alleles?

blood
group O

parents

F1 generation

blood
group O

O_

—

4

A B
F2 generation é) e)
blood blood
group B group A
13
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32

A variety of snail has an inherited condition that affects the thickness of the shell.

stst have thick shells.
sts"™ have thin shells.
S" S" do not survive.

Two heterozygous snails are mated.

What is the probability that a surviving snail of the next generation is a heterozygote?

0.00
0.25
0.50
0.67

OO w>»

Polydactyly is a rare condition that causes the development of extra fingers. This condition is
caused by a dominant allele.

The diagram shows the inheritance of polydactyly in a family.

D _‘ male female

[5 polydactyly . '
D_ D normal fingers D O

person
X

What is the probability that children of person X have inherited polydactyly from him?

A 0.00
B 0.25
Cc 0.50
D 1.00

14

16



33

34
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Flower colour is controlled by a single pair of alleles. The allele for red flowers is dominant to the

allele for white flowers.

A plant homozygous for red flowers is crossed with a plant homozygous for white flowers. All the

resulting plants have red flowers (F1 generation).

When the F1generation are crossed with each other, 18 plants are obtained. 12 plants have red

flowers and 6 have white flowers (F2 generation).

What ratio is expected in the F2 generation and what ratio has been obtained?

expected ratio obtained ratio
red to white red to white
A 1:1 21
B 1:A1 3:1
C 3:1 2:1
D 3:1 3:1

Which of the following is a result of natural selection?

A dogs that are friendly to humans

B grapes that contain no seeds

C mosquitoes that are resistant to insecticides
D onion crops that have a pleasant taste

In the commercial manufacture of insulin, a human gene is inserted into which of these?
A a chromosome of a human cell

B a protein molecule in a yeast cell
Cc
D

the DNA of a bacterium
the nucleic acid in a virus

A food chain is shown below.

grass — rabbit — fox — flea

Which pyramid of numbers matches this food chain?

N
I | |

| |

15
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37  The diagram shows a food web from an ecosystem.

badgers «——— lizards —— > coyotes

squirrels insects pronghorn deer
sagebrush prickly pear

If the population of insects decreases, which other population will decrease the most?

A badgers

B lizards

C sagebrush
D squirrels

38 Inafood chain, which trophic level has the most energy passing through it?

carnivores
decomposers
herbivores
producers

OO w>»

39  The diagram shows part of the carbon cycle.

Where in the cycle is there a food chain?

/ atmospheric carbon dioxide
A

/

carbon in decomposers c carbon in plants

\ carbon in animals

\

16
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40 The diagram represents the flow of energy in an ecosystem during one year.
Which box represents the largest total mass of living organisms?

o

4 | S

—| D 0 | O

energy from the Sun

Setter : Mr Teo Soon Hock
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Section A
Answer all questions.
Write your answers in the boxes below.

Fig. 1.1 shows diagrammatically the action of enzymes on two different food molecules.

action of enzyme /7%
——
(AN

fat molecule D molecules E

action of enzyme G /
-
r

- 95 T T & & & S —>

starch

molecules F

Fig. 1.1

(a) Identify the molecules D, E, F and enzyme G shown in Fig. 1.1.

L T 2]

21



(b) It has been found that fresh pineapple contains an enzyme that can be used to make
meat more tender.

Explain why the pineapple is placed on the meat a few hours before, rather than
during, cooking.

............................................................................................................... [2]
(c) (i) Name the organ that makes bile.
...................................................................................................... [1
(ii) Name the organ that produces lipase and is joined to the small intestine.
...................................................................................................... [1
(iii) Describe the role of bile in the digestion of fats.
...................................................................................................... [2]

[Total: 8]

22



2 A student investigated the effect of light intensity on the rate of photosynthesis of algae.
Fig. 2.1 shows the apparatus set up for the investigation.

lass tank with water
L~ 9

| bottle containing algae
] suspension and hydrogencarbonate
lamp R indicator solution

..
. ot
. 0yt ®
- — R T
b - R i
OUrC STeR

6 ' ! U N N ' 1 ’ ' i | ! i ! 1 ' ' i 6 ’ ! ’ |
ruler 20 40 60 80 100 120

Fig. 2.1

(a) Suggest and explain why a glass tank with water was placed between the lamp and
the bottle in the investigation.

(b) The hydrogencarbonate indicator solution changes colour when the pH changes. At
pH 8.4 itisred, at pH 7.6 it is yellow and at pH 9 it is purple.

Predict the colour of the hydrogencarbonate indicator solution in the bottle nearest
the lamp at the end of the investigation. Explain your answer.

[Total: 6]
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3

Fig. 3.1 shows the events that occur during sexual reproduction in birds. The numbers in
brackets indicate the number of chromosomes in the nuclei of the cells of the common
emerald dove.

adult male (80) adult female (80)
process process
A A
sperm (40) egg (40)

cell B (80)
embryo (80)

l hatching

young bird (80)
Fig. 3.1
(a) Name process A and cell B.
Process A
CellB [1]

(b) State why cell B is described as a diploid cell.

(c) Sexual reproduction usually leads to variation. Suggest and explain why
variation is an advantage for a species such as the common emerald dove.

[Total: 5]
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4

Fig. 4.1 shows a person taking part in an experiment on the eye’s response to light. The
lamp was placed at different positions on the line A — B.

!l 7
- Iamp

Fig. 4.1

Table 4.1 shows the diameter of the person’s pupil when the light was placed at seven
different positions.

Table 4.1

Position of lamp Diameter of pupil / mm

3.1
4.0
4.5
4.9
3.8
24
1.7

N[O WIN -~

(@) In which position was the lamp furthest from the eye.

(b) Explain what is happening to the iris of the eye as the lamp moves from position 1
to position 2.



(c) (i) State the type of response being shown by the eye.

....................................................................................................... [1]
(ii) Explain how does this response benefit the eye.

....................................................................................................... [2]

(d) Fig. 4.2 shows a section of the eye.

(i) Name A and B.

A

B

(1]

(ii) Describe the function of B.

....................................................................................................... [1]

[Total: 9]
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A man had three animals of the same species, one male and two females, and all of them
had brown fur. He allowed them to breed and each female had eight young. In the first
family, all the young had brown fur but in the second family, there were two offspring with
yellow fur and six offspring with brown fur.

(a) Inthe space below, use a genetic diagram to illustrate how the offspring are
produced in the second family.

(3]
(b) If the young from the first family were allowed to interbreed, explain why there are
offspring with yellow fur in the next generation.
............................................................................................................... [3]
(c) State and explain the type of variation shown by the fur colour.
............................................................................................................... [2]

[Total: 8]

27



6

Fig. 6.1 is a diagram of a developing mammalian fetus and part of the uterus wall.

A
B
D -
spongy lining
c of uterus

Fig. 6.1

(a) Identify A and B and describe their functions.

(b) Suggest how smoking affects the supply of oxygen and nutrients to structure C during
pregnancy.

28



(c)

Fig. 6.2 shows a section through structure D taken at P — Q.

Fig. 6.2

Based on your knowledge about structure D, state two ways in which the structure of
W differs from the structure of X.

[Total: 9]

10
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7

Fig. 7.1 shows a town and surrounding countryside.

! —
' Nitrate
plants / fertiliser -
Fig. 7.1

(@) Downstream from point X in Fig. 7.1, plants in the river grow rapidly and in large
numbers.

State three possible reasons for this.

(b) Explain why there are large numbers of bacteria but very few plants and animals in
the water between the town and point X,

[Total: 5]
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Section B
Answer three questions.
Question 10 is in the form of an Either/Or question. Only one part should be answered.

8 Fig. 8.1 shows an apparatus used to investigate the uptake of water by a cut stem of a
fresh green plant.

capillary tube air bubble

J

scale

Fig. 8.1
(@) Draw an arrow on Fig. 8.1 to show the direction in which the air bubble moves when

the plant takes up water. 1

(b) The water enters the cut stem of the plant. Describe the path taken by the water
from the point at which it enters the cut stem to the atmosphere around the shoot.

12
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(c)

A student carried out an investigation using the apparatus shown in Fig. 8.1, of
water uptake by the cut stem. The data collected is shown in Table 8.1.

Table 8.1
time of day distance moved by bubble / mm per min
06.00 1
08.00 3
10.00 8
12.00 mid-day 16
14.00 14
15.00 11
18.00 2
Construct a line graph of the data on the grid below. [4]
(d) Describe the pattern of water uptake between 0600 and 1800 hours.
............................................................................................................... [1
(e) Suggest two external factors that might have changed to cause this pattern of
water uptake.
............................................................................................................... [1]
[Total: 10]

13
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(a) State the equation for anaerobic respiration in humans.

(b) Describe and explain the changes that occur to breathing rate and heart rate as a
person climbs a mountain.

.............................................................................................................. [3]
(c) Suggest how mountain climbing may affect the concentration of anti-diuretic
hormone (ADH) in the blood.
.............................................................................................................. [2]
(d) Describe the role of carbonic anhydrase in the excretion of carbon dioxide.
.............................................................................................................. [4]

[Total: 10]

14
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10 Either
(@) Describe how excretory products formed from excess amino acids are transported in
the blood from their site of production to their site of removal from the human body.

(b) Describe and explain the effects of excessive alcohol consumption.

[Total: 10]

15

34



10 Or
(@) Describe the properties of enzymes.

(b) Outline the role of forests and oceans as carbon sinks.

[Total: 10]

End of Paper

Setter : Mr Teo Soon Hock
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Sec 4E Pure Bio Preliminary Exam 2018 Answer Scheme

1123 [4[5]|]6 |7 [8[9 (10|11 (12|13 (1415|1617 |18 [19 |20
DIB[|A|J]A|D|B|fB|fD|B|J]C|B|B|B|D|JA]J]C|]C|]A]|D]|D
21122 1231241 25( 26|27 |28 1293031323334 (35[3637|38[39]40
DIDfC|C|]A|B|[A|lB]J]C]|B|]D|JA]J]C|]C|]C|D|B|D]|]B]JA
1 (a) D: glycerol E: fatty acid [2]
F: maltose G: amylase
Any 2 points, 1 mark.
(b) e During cooking, there is strong heat / the temperature is high, t tures the | [2]
enzymes in the fresh pineapples.
e Therefore, the pineapple is placed a few hours before toglfa
enzyme to work and enable the meat to be tenderise i
during cooking, meat cannot be tenderise.
© 10 Liver A // [1]
i} N\ #07”
(i) Pancreas A NN " (1
a1, Bile salts emulsify-fats-/ o\ls kzy brea ing fats into ti t droplets and [21
increasing thelr surface area to vol ratio for dig€stion.
e Bileisan alkallhe\ﬂuld which will Aéutralise the acidic ¢ yme and provide
an alkaline medmm}eﬂﬂmr\ment for/p,_glis\ﬁe\atlc and intestinal enzymes
to fundtlon PR N
2 (a) e < The tank dfy/ater a‘cts as heat-ﬂjtei\uapsorbs heat from lamp / reduces | [2]
1/ heat efoctpf the tamp.
'|/o This maintains constant temperature within the bottles / make sure
N\ | g’ temperature is not another variable.
\ ‘I ( NG
(b) |\ ° Gsloyrb]:edlctlgq pt(rpl\ (1]
|.e The bottie riearest to the lamp will receive the highest light intensity and | [3]
‘ thus,t\]e\awdé i the bottle will have the highest rate of photosynthesis.
‘ o ~€Qzis-an-acidic gas / forms carbonic acid when dissolved in water.
o\ €02 used up / taken in / absorbed by the algae for photosynthesis
o \Whér'there is more photosynthesis than respiration, the concentration
of 'CO2 within the bottle will decrease.
e This causes pH to increase / be more alkaline / be less acidic.
Any 3 points.
3 (a) Process A - meiosis [1]

(b)

(c)

Cell B - zygote

The cell/nucleus has two sets of chromosomes / has twice the number of
chromosomes as the gametes.

 When the environment / habitat / ecosystem changes, variation within
the genes will allow the species to be better adapted to these changes.

(1]

(3]
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e Forinstance, some doves may have alleles which give them resistance
to diseases / enable them to camouflage from new predators.

e Variation enables natural selection to occur and enables the species to
evolve.

e Thus, variation increases the chances of survival of the species /
reduces the chance of extinction by increasing the gene pool.

Any 3 points.

(@)
(b)

(c)

(d)

(i)

U)

(ii)

Position 4

As the lamp moves from position 1 to position 2, the pupil dilates /
enlarges.

This is brought about by the contraction of radial muscles andgdhe
relaxation of circular muscles in the iris.
Hence, increasing the amount of light entering the eye.

Pupil reflex
Thisis a reﬂex action and it takes place very quic
damaging the retina.

A: Suspensory ligament . X
B: optic nerve '\.\ \,

Function: Transmitg pe’We/i'mpulsb\s from the hotoreceptars in the retina
to the brain. | R: signals; information; messages receptors.

(1]
(1]

(1]
(1]
(1
;
(1]

(1]

(@)

®) |

(c)

Parental phenotype " ‘l Brown far.. Brown fur
Parental genotype

Parentalga S ™\ \' / é\@ @

{m‘qtes n‘\ bé g\rcléd) ~\

Offsphng\ge offpe <)) (%BB v Bb Bb  bb
| Offspring phehotype —\ <: brown brown brown yellow
fogprmg‘ghpﬁotymc fét‘a \\, 3 brown : 1 yellow

e Thé’browﬁfqﬁsp\{ng in F1 could be heterozygous for brown colour.
.| ¢, When ﬂ'je%pé(brpvvn offspring interbreed, each parent could then pass on

v ph e allele to their offspring. ORA
I;ué §pnng which is homozygous recessive will be yellow.

Dlscbﬁtmuous variation
No intermediate values / distinct / discrete / separate categories of brown or
yellow.

(1]

(1]
(1]

(1]
(1]

(1]

(1]
(1]

(@)

¢ A s the amniotic sac and B is the amniotic fluid.

Supports and cushions the fetus.
Absorbs shocks and as it cannot be compressed, protects the fetus
against physical injury.

e Amniotic fluid lubricates and reduces friction in the vagina or birth canal
during birth

e Allows fetus space for movement during growth.

Any 3 points.

(1]
(3]

www.KiasuExamPaper.com
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(b)

(c)

e Structure C is the placenta. Cigarette smoke contains nicotine which
causes the release of adrenaline. This will cause the maternal arteries to
become narrow and the blood supply to the placenta to decrease.

e Cigarette smoke also contains carbon monoxide, which bind
irreversibly to haemoglobin to form carboxyhaemoglobin, reducing the
ability of haemoglobin to carry oxygen in the red blood cells.

e There will be a decrease in oxygen and nutrients supplied to the
placenta and hence to the fetus, causing development of the fetus to be
slower.

e Structure W which is an artery has thicker and more muscular walls than
structure X which is a vein, has thinner, less muscular walls.
X has semi-lunar valves but not W.
The walls of W are more elastic than the walls of X.
W has narrower/smaller lumen relative to diameter compa

(3]

(2]

Any 2 points.

(a) o Fertilisers used by the farmer on crop plants co aifl [3]
nitrates/ions/nutrients, excess fertilisers tha crops
are washed from farms to the river.

e Sewage from the town contains urine 2 esand
phosphates, which are nutrlents for va b grow
quickly.

¢ Cow dung from farm / Chemlcals ﬁ*om the factoriesthz itfates and

(b)

A’n( 2 ,HQI ntb.r~

phosphates, whlch are nutrients for watqr plants and €
quickly.

. Dramage/Runo*( fr‘on’rWoodlahd eonta(n nlttatesllonslnutrlents and are
washed’h\to the r‘VEI/after the rain.

e them to grow

P

Any/{i pomt§ i s H‘

Bac\erla in éewage,l/gzow decgmpose the faeces.
Théy use up the oxygen.in t ater through aerobic respiration as they

growand multiply 7 repreduce.

o With a'much kdwe\l\cb{}(iéntratlon of oxygen present in water, this led to
“the death. eﬁqthé{ drganisms as the animals and plants are unable to

resplre Hen@,e there are very few plants and animals in the water.
I |

(2]

(@)
(b)

(c)

Arrow p/ofph’ng to left, part above/below capillary tube

¢ The water molecule moves up the xylem vessel by transpiration pull in
the cut stem and enters the xylem vessels in the vascular bundles in the
leaves.

 Water molecules then enters the mesophyll cells and out of them to
form a thin film of moisture over their surfaces.

o Water will then evaporate from this thin film of moisture into the
intercellular air spaces as water vapour.

o Water vapour will then diffuse out of the leaves through the stomata.

Any 3 points.

e Scale of graph is correct

(1]
(3]

[4]

www.KiasuExamPaper.com
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(d)
(e)

Lines are smooth (accept either data plot / line of best fit)
Axes labelled with suitable scales

o y-axis: distance moved by bubble / mm per min

o x-axis: time of the day
Points are plotted correctly

The water intake increases up to noon and then decreases.

Light intensity

Humidity of air
Temperature of air

Wind speed / Air movement

(1]
(1]

excretory products such as urea.

The excretory products leave the liver via hepatic vein and are
transported to the kidney via the renal artery.

They are filtered from the blood through the capillary walls of the
glomerulus into the Bowman’s capsule by ultrafiltration.

They travel from the proximal convoluted tubule of the kidney tubule to
the loop of Henle,

and the distal convoluted tubule, then the collecting duct.

Any 2 points.
9 (a) glucose > lactic acid + small amount of energy [1]
(b) e When the person climbs a mountain, the person will bgfl [3]
and deeper and the heart will beat faster.
o There will be faster circulation of blood which en
to the muscles to release of more energy fr ;
¢ The faster circulation of blood will also re gduced
by aerobic respiration more qui
y P q OKIY 1 R " /
(c) e During vigorous exermse\{hé Ioss of\water from the thro®i§ [2]
sweating increases. \ \ )
 This causes a decrease in water potential in the blo hich stimulates
increased production-of ADH'in hypothalamus which is released from
the pituitary gland into the blood streamﬂqéqlng to an increase in
concentrat'len of ADH in ;He,blood,
(d) K "'Carbon dlox1de in, the blood piasma dlffuses into red blood cells, and [4]
i @rb@mc\anmdrasé catalyses the conversmn of carbon dioxide into
' carbonic acid.
le  Carbonic acid is conve‘xtéd into hydrogencarbonate ions;
e Hydrogencarbonate lons is transported in the blood plasma towards the
“lungs: ~
‘e Atthe Iungs hydrogencarbonate ions diffuse back into red blood cells and
\. are cohverted’back into carbonic acid;
q C;rp iccanhydrase then catalyse the conversion of carbonic acid to
\ carb ioxide;
o C_afbén dioxide then diffuse out of the red blood cell into the blood
plasma, and diffuses into the alveoli before it is expelled when we breathe
out.
Any 4 points.
10E | (a) e Excess amino acids are broken down in the liver via deamination to form | [5]

www.KiasuExamPaper.com
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(b)

e They are then transported via the ureter to the urinary bladder.
e The excretory products are removed from the human body in the urine
through the urethra.

Any 5 points

e Alcohol is a depressant and it slows down some brain functions.

e This will also lead to slower / longer / increased reaction time.

e Under the influence of alcohol, a person becomes carefree as alcohol takes
away his inhibitions, leading to a reduction in self-control.

¢ Alcohol stimulates acid secretion in the stomach, excess stomach acid
increases the risk of gastric ulcers.

¢ Prolonged alcohol abuse may lead to cirrhosis of the liver
and can result in liver failure.

ivgr damage

alcohol.

100

(@)

(o1

[°]

Enzymes are biological catalysts that spe€t,ub
Enzymes are required in smallﬁmpuvs

They remain chemically unchanged at mﬁg
Enzymes are protein in hature. .

Enzyme activity is affest\ed\b}\tempe tlllre and pH.
Enzymes speed Up-chemical reactlons by Iowerlng th
of the reaction.

¢ Enzymes have é\uglg,ueﬂ'iree lmensw,naIQb‘Qpe and an active site

which{s has.a specific shape that is QQM to a specific
substrat’e { En;ym’es\aré speclf c m nature

tivation energy

Y'Any\S ppmtq N VAN

)02
s The plant$ m the fo;e‘sts absorb a atmospheric carbon dioxide which is
. usedin mbtosymm

C e xln‘fosgs’fs a large amount of carbohydrates / carbon compounds is

stored in trees\Wh&n trees die, their remains may be buried deep in the

g[ounqmmﬂrons of years, these remains form coal, a fossil fuel.

; rbon sinks as atmospheric carbon dioxide can dissolve /

;s’sbldble in the ocean’s water.

o \The-carbon dioxide that dissolves in the ocean is taken in by
phytoplankton and photosynthetic algae in photosynthesis.

e The carbon is stored as organic compounds such as carbohydrates,
proteins and fats in these producers.

e When organisms in the oceans die, they may sink and be buried deep in
the seabed and may form fossil fuels. This stores carbon in the form of
carbon compounds in the sea-bed.

Any 5 points.

(3]

(5]

Setter : Mr Teo Soon Hock
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The diagram shows the relationship between phloem sieve tube elements, xylem
vessel elements and companion cells.

-6

Which is correct?

1 2 3 4 5

A companion endoplasmic | phloem sieve nucleus xylem vessel
cells reticulum tube elements absent elements

B companion nucleus phloem sieve | cytoplasm | xylem vessel
cells tube elements elements

C | phloem sieve | mitochondria companion nucleus xylem vessel
tube elements cells elements
D xylem vessel cytoplasm phloem sieve vacuole companion

elements absent tube elements cells

The diagram below shows the structure of a plant cell as seen using an electron
microscope.

Which structures are involved in the process of enzyme synthesis within this cell?

ooOow>

1,2,4,5and 6

1,3and 6
2,3,5and 6
3,4and 5
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Some processes found in humans are listed.

contraction of muscles

tissue respiration

synthesis of proteins

movement of ions in blood plasma
exchange of gases in the air sacs
transmission of nerve impulses

OO WN -~

Which processes does not require energy?

A 1,4 and 5 only
B 3, 4 and 5 only
C 2,4 and 5 only
D 2,4 and 6 only

Beetroot cells contain a water-soluble red pigment. Two test tubes were set up
as described in the table.

tube A Pieces of washed raw beetroot in water

tube B Pieces of washed raw beetroot in water
containing 3 drops of cyanide, a respiratory
inhibitor.

After 30 minutes, the water in tube B contained a red pigment but the water in
tube A did not. Which of the following statements are incorrect for tube B?

1 Pigment molecules passed out and were replaced by cyanide.

2 The cell membrane was unable to retain the red pigment.

3 Water entered the tissue by osmosis and caused the cells to burst.

4 Water passed out of the cells by osmosis and carried the soluble
pigment with it.

5 The same result will occur if ethanol was used instead of cyanide.

A 1 and 3 only

B 3 and 4 only

C 2 and 5 only

D 1, 3 and 4 only

Which of the following statements describe the uses of lipids?

1 It acts as a shock-absorber which protects blood vessels.
2 It forms a heat insulating layer for mammal.

3 It acts as a food reserve because it is miscible with water.
4 It is an essential component of a cell membrane.

1and 2
2and 3
2and 4
3and 4

oo w>»
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The data show the results of an investigation on osmosis using sticks of potato.

concentration of length of potato length of potato
sugar solution stick at start stick after 24 hours
/ mol per dm? / mm / mm
0.6 60 54

Which statements explain this change in length?

movement of water cause of the movement

into the potato cells The sugar solution has a higher
water potential than the potato cells.
into the potato cells | The sugar solution has a lower water
potential than the potato cells.
out of the potato cells The sugar solution has a higher
water potential than the potato cells.
out of the potato cells | The sugar solution has a lower water
potential than the potato cells.

o o w »

When a lake begins to freeze, which properties of water are needed for fish to
survive?

1 Water has a high surface tension.
2 Water has a high latent heat of vaporisation.
3 Water has a high thermal capacity.
4 Water has its maximum density at 4°C.

1 2 3 4
A v v v X
B v X v x
(o3 X v X v
D x X v v
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An experiment was conducted to investigate the effect of temperature on the
activity of the enzyme B-glucosidase. The enzyme was tested when in solution
(free) and when immobilised in alginate beads. The results are shown in the
graph below.

120 A
100

80

p-glucosidase
activity 60
/arbitrary units

40
immobilised
20 free enzyme
enzyme
0

1 1 1 1 1 1 T 1 T 1
0 10 20 30 40 50 60 70 80 90100
temperature/°C

Which statement about the effect of immobilisation of B-glucosidase is correct?

A It increases the kinetic energy of the enzyme.

B It inhibits the activity of the enzyme.

C It reduces the optimum temperature of the enzyme.
D It stabilises the enzyme against denaturation.

The graph below shows curve X which represents the activity of an enzyme at
20°C.

Amount of product —»

Time —»

Which curve represents the activity when the temperature is raised to 30°C and
more substrate added?

oo w>»
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10 What are the characteristics of the lipase used in digestion?

source optimum pH substrate
A pancreas 8 lipid
B | small intestines 8 lipid
C stomach 2 sucrose
D liver 8 lipid

11 The diagram below shows the circulatory system in a human body.

PE——

After a lunch meal, what happens to blood vessel M when compared with that of
blood vessel N?

Blood vessel M carries more oxygen.
Blood vessel M carries less carbon dioxide.
Blood vessel M carries more digested food.

wn =

1 only is correct

2 and 3 only are correct
1 and 2 only are correct
1, 2 and 3 are correct

ooOw>»
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12

13

Translocation is the process whereby manufactured food is transported from
photosynthesizing parts of the plant to other parts of the plant that requires the
food. What are the main forms of food which are commonly translocated?

amino acids
glucose
starch
sucrose

AWN =

1 only

1 and 2 only

1 and 4 only

1, 2 and 4 only

oo w>»

The graph below shows the net output of oxygen in spinach leaves as light
intensity is increased. Temperature is kept constant during the experiment.

0.1 =
net output of oxygen T
(units of oxygen pergram 0.0
leaf tissue per minute) R
-0.1
02

0O 10 20 30 40 50 60 70 80 90
light intensity (arbitrary units, AU)

Which one of the following conclusions can be made based on the graph?

At point T photosynthesis is no longer occurring.

The optimal level of light intensity for photosynthesis is 40 AU.

At point S the amount of oxygen output is a third of that at point P.
Below 10 AU of light intensity the aerobic respiration rate is greater than
the photosynthesis rate.

ooOow>»
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14 The diagram below shows how sugar is made (process X) and four different ways

15

in which plants use the sugars produced by photosynthesis.

2. Making cellulose

1. Making proteins

5. Process X:
Reduction of
carbon dioxide

4. Making chlorophyill
Which of the following statements about the process X are correct?

3. Making starch

1. X is called the light-independent stage of photosynthesis process.

2. X is called the light-dependent stage of photosynthesis process.

3. Energy is needed for the process X to take place.

4. Hydrogen available for the reduction process is from photolysis of water.

5. Process X occurs in the palisade cells, spongy cells and epidermal cells
of green leaf.

A 1,3and 4

B 2,3and5

Cc 1,3,4and 5

D 2,3,4and 5

The diagrams show an experiment on transpiration. Four leaves of the same
species are balanced on two drinking straws. One or both sides of the leaves are
covered in grease. Any difference in mass causes the heavier end to be lower.

leaf 1 leaf 2
no covering both surfaces
covered
I _-thread
"n-‘>ﬁﬂ ﬁ'>=\/ -
D 2 J ; < )
leaf 3 5 . driﬁkin leaf 4
uppersurface  P2Pe' oy slrawg lower surface
covered covered

At the start of the experiment the straws were positioned so that the leaves were
level. Which leaves will be lower after an hour?

1and 3
1and 4
2and 3
2and 4

o0Ow>
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16

17

18

What are characteristics of transport of manufactured material in phloem?

occurs in occurs in does not require can occur in
sieve tubes companion cells energy either direction
A v x x v
B v v v x
c v x v v
D x v x v
key: v'=yes X =no

A human heart, when cut along plane XY as in diagram K produces a cut surface
as shown in diagram L.

K

Blood filled regions are indicated by R and S respectively. Which of the following
is not true? It is probable that blood

would flow from S into the aorta.

in S has come immediately from the left atrium.

in R would leave the heart via the pulmonary vein.

in S would have a higher concentration of oxyhaemoglobin than the blood
in R.

o0Ow>»

The diagram shows the pressures in the left side of the heart during one heart
beat. At which time in the heart beat cycle are all four of the heart valves closed?
20~

pressure /
kPa 10




19

20

21

The diagram shows the external structure of the heart.

f to head

In which two vessels would a deposit of cholesterol increase the likelihood of
coronary thrombosis?

A 1and 2
B 3and 4
C 5and 6
D 7 and 8

Which substances are formed during anaerobic respiration in animals and yeast?

animals yeast
A alcohol alcohol and lactic acid
B alcohol and carbon dioxide alcohol
C lactic acid alcohol and carbon dioxide
D lactic acid and water lactic acid

The graph shows the relationship between the average age at death and the
number of cigarettes smoked per day.

754
.
74 4

734

AVerage

age at 714
death \
704 -

67 4 T T Y T T )
0 5 10 15 20 25 30
cigaretias smoked per day

Which of the following is a correct conclusion from the graph?

Most people smoking 30 cigarettes a day die from lung cancer.

Most people living longer than 74 years are non-smokers.

Non-smokers live at least 4.5 years longer than people who smoke.
People smoking five cigarettes a day live longer than those smoking 15
cigarettes a day.

oo w>»

10
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22 The diagram shows some of the reactions of carbon dioxide when it enters the
blood from cells in a metabolically active tissue. Which reaction is catalysed by
the enzyme carbonic anhydrase?

co,

A B
plasma \—~ CO, + H,0 - H,CO, - H* + HCO;

c D
> CO, + H,0 = H,CO, = H' + HCO,

red blood cell

23  Some effects of smoking are listed.

paralyses cilia

increases heart rate

increases mucus production

is addictive

reduces the amount of oxygen in the blood
emphysema

DA WN -

Which effects are caused by nicotine?

A 1,2and 5
B 1and 3
C 2and 4
D 3,4and 6

24  The table shows the composition of a liquid found in the human body.

component concentration / arbitrary units
amino acids 0.00
glucose 0.00
proteins 0.00
salts 1.50
urea 2.00

In a healthy person, which structure contains this liquid?




25

26

27

28

The diagram shows an example of homeostasis in a person.

Z person |W

| shivers
blood gets blood temperature
too cold rises
normal body normal body
temperature temperature
bloed gets blood temperature
too hot Y person X falls
sweats

Which two letters represent negative feedback changes?

A W and X
B WandY
C XandZ
D Y and Z

What happens when the core temperature of the body increases?

diameter of surface

urine production
blood vessels P

A decreases decreases
B decreases increases
C increases decreases
D increases increases

Which type of cell stimulates the release of adrenaline?

muscle cell
adrenal gland
red blood cell
motor neurone

oo w>»

Which of the following statements about insulin is correct?

Its secretion is controlled by the pituitary gland.

It stimulates liver cells to take up glucose from the blood.

It is transported out of the pancreas through the pancreatic duct.

It catalyses the conversion of excess glucose to glycogen in the liver.

ooOw>»

12
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29

30

A boy draws a dot and a cross as shown.

[ X

He closes his right eye and looks at the cross with his left eye. He brings the
drawing towards him until the dot disappears. Where does the image of the dot
fall when it has disappeared?

An experiment was set up using four groups of insect-pollinated flowers in a field.
In each group different parts of the flower were removed as shown below and
insects were allowed to visit all the flowers.

Which group would produce most seeds?

ﬁroup of petals stigmas anthers
owers
A left left removed
B removed left left
C left removed removed
D removed removed left

13
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31

32

A woman gave birth to a pair of twins P and Q. The diagram below shows their
formation.

egg with sperm with egg with sperm with
X chromosome X chromosome X chromosome X chromosome
y /
zygote zygote
V y
Q

Which of the following characters of P and Q must be the same if they are brought
up under the same environmental conditions?

1 sex
2 height
3 blood group

1 only
2 only
1 and 3 only
2 and 3 only

oo w>

The diagram shows the result of the examination of a single cell from a woman’s

fe o M
$X A MR ¥ KR XX AR KA

-

A AB AA X5 AR BM x¥ xg

13 14 IS 16 17 I8 19 20
AAg AN

21 22
Which of the following deductions are correct?

1 The cell is undergoing cell division.
2 The fetus is a male.
3 The fetus has a genetic disorder.

2 and 3 only
1 and 2 only
1 and 3 only
1,2and 3

o0 w>»

14
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34

Purple or white flowers can be seen in a particular plant species. In this species,
the colour of the flower is controlled by one gene.

In experiments to investigate the inheritance of flower colour in this plant species,
four crosses were carried out. The phenotypes of the parents in each cross were
recorded. In each cross, 40 offspring were produced. The phenotypes of the
offspring were recorded and the results are displayed in the table below.

Cross | Phenotype of | Phenotype of Number of offspring and
Parent 1 Parent 2 their phenotypes
1 purple white 40 purple offspring
2 purple purple 31 purple and 9 white offspring
3 white white 40 white offspring
4 purple white 21 purple and 19 white
offspring
From the information given, it can be stated that
A both parents in cross 1 are homozygous.
B the two parents with white flowers in cross 3 will have different
genotypes.
C one parent in cross 2 will be heterozygous and the other parent will be
homozygous.
D the parent with purple flowers in cross 1 will have the same genotype as

the parent with purple flowers in cross 4.

The pedigree chart below shows the inheritance of a recessive condition known
as human albinism. Only homozygous recessive individuals are albinos.

L gul

koy

¥

3

4
10 "
14 15

O normaifemale @@ affected lemale
[[] normaimale ] affected male

What is the probability of individual 9 being a heterozygous carrier?

A 0.00
B 0.25
C 0.50
D 1.00

15
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36

37

What describes two alleles of the same gene?

relative position occupied characteristic
on chromosome controlled
A different different
B different same
C same different
D same same

Which statements about homologous chromosomes are correct?

OO, WN -

OO w)>»

They form pairs during mitosis.

They are not present in all cells.

They contain identical genes and alleles.

X and Y sex chromosomes are not homologous chromosomes.
They are inherited from the different parents.

They are two chromatids that are joined together to form one
chromosome.

2and 5

2,3and 5
1,2and 4
1,3and 6

A single substitution in an allele of the gene coding for haemoglobin results in
sickle cell haemoglobin. The mRNA sequence for three amino acids for normal
haemoglobin is shown.

CCUGAAGAG

The mRNA sequence for sickle cell haemoglobin is shown.

CCUGUAGAG

The table shows some of the triplet codes for two amino acids.

DNA triplet codes amino acid
CTC Glu
CTT Glu
CAT Val
CAC Val

Which row is correct for the substituted DNA nucleotide of the allele and the

substituted amino acid of the protein?

DNA new amino
nucleotide acid
A A Glu
B A Val
C T Glu
D T Val
16
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38

39

40

In what order do the following processes occur to produce a population of
bacteria that are resistant to a new antibiotic?

change in reproductive success of bacteria

increase in frequency of the resistance allele in the population
increase in genetic variation within the population

random mutation occurs in bacterial DNA

A OWON -

1535254
251534
35045152
4535152

oo w>»

Four water samples are collected from different places along a river. The average
number of organisms per species and the number of different species of
organisms are counted. The table shows the results. Which water sample is most
polluted?

average number of number of
organisms per species species
A 650 5
B 280 30
Cc 400 17
D 420 43

The diagram shows a sewage treatment plant.

screen
]

J 1 —= I —
_\I\M sediment F-=—-r~-] percolating
te14:3

tank o9 ] filter
\ b o
————1— \ effluent
_rl_ 5] —
4 . -
L’ settling -
digester tank

In which parts do aerobic and anaerobic bacteria become most active to help to
digest sewage?

aerobic bacteria anaerobic bacteria
A 1 2
B 2 4
C 3 4
D 3 5
- The End -
17
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Section A
Answer all questions.
Write your answer in the spaces provided.

Some young grass plants were grown with their roots in a mineral solution that
contained nitrate ions. The plants were divided into two batches, N and P.

Cyanide, which inhibits aerobic respiration, was added to the solution given to the
plants in batch P.

The quantity of nitrate ions in the plants was determined at regular intervals for 70
hours. After 60 hours, the mineral solution was replaced by distilled water. The results
are shown in Fig. 1.1.

60
N
50 1 A
40
mean quantity
of nitrate ions 30 a
in each
plant/mg
20 A
10
V| P
0 :
0 10 20 30 40 50 60 70 80
time/hours
Fig. 1.1

Using the data in Fig. 1.1,

(a) calculate the rate of absorption of nitrate ions in batch N between 40 [2]
and 60 hours. Show your working.

mg per hour
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(b) explain why the absorption of nitrate ions by the plants in batch N differs  [4]
from that in batch P;

(c) explain why the mean quantity of nitrate ions in both batches of plants [2]
decreased after 60 hours.

[Total: 8 marks]

(a) State the name of one excretory substance, that is removed by the [2]
kidneys, that contains nitrogen. Explain why it is excreted.

name

explanation

(b) Blood is filtered as it flows through the kidneys.

(i) State the name of the structure within a kidney that filters the blood. [1
(ii) State two components of blood that do not pass through the filter. [1]
1
2
3
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(c) The filtrate which is formed from the blood in the kidneys contains many
useful substances, which are reabsorbed into the blood. Fig. 2.1 is a
photomicrograph of a cross-section of some of the cells that carry out

reabsorption.

Fig. 2.1

(i) Complete the table by stating the letter in Fig. 2.1 that identifies each

structure.

structure

letter on Fig. 2.1

microvilli

nucleus

mitochondrion

63
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(i) The cells that line the kidney tubules, such as those in Fig. 2.1, absorb [5]
many compounds from the filtrate. Use Fig. 2.1 to explain how the cells
are adapted for absorption.

[Total: 11 marks]

3 Fig. 3.1 is a transmission electron micrograph of a section through a blood vessel.

Fig. 3.1
(a) State the type of blood vessel shown in Fig. 3.1 and give two reasons  [3]
for your choice.
type of blood vessel
reason 1
reason 2
5
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(b)

Fig. 3.2 is a graph showing how the blood pressure in the pulmonary artery
and in the right ventricle changes during one cardiac cycle.

4 Key
3 'l,;’ . N pulmonary artery
blood v B right ventricle
pressure 2 A RN =
/kPa : ¥ 0
1 T

0
00 01 02 03 04 05 06 07 08
time/s

Fig. 3.2

Use Fig. 3.2 to state the time at which:
(i) the valve between the right ventricle and the pulmonary artery 1
closes

(ii) the ventricle begins to contract. [1

(iii) State and explain the similarities and differences between Fig. [4]
3.2 and a graph showing how the blood pressure for the left
ventricle changes during the same cardiac cycle.

[Total: 9 marks]
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4 Fig. 4.1 shows a potometer that is used for measuring rates of water uptake by leafy

shoots.
cut leafy twig - watar
rubber (ubmg—T/—f_ X N o
1 "' [ narrow tube
,,1’,—\ :'
" \
I — I A )T water
0 0 2 © a0 50 80 'U/-_’(‘ 80 ‘1!2\12' W0 W W
\
mm scale g;sbubble
Fig. 4.1

A student used the potometer shown in Fig. 4.1 to investigate the rate of water uptake
of a leafy shoot under six different sets of conditions. The student changed two
environmental conditions around the plant:

» temperature

» wind speed.

For each experiment, the apparatus was left in the conditions until the rate of water
uptake by the leafy shoot became constant. The student took several measurements
during each experiment and calculated the mean rate of movement of the gas bubble.
The results are recorded in Table 4.1.

Table 4.1

experiment | temperature / °C wind speed mean rate of movement
of gas bubble / mm h~"

1 15 low 12

2 15 high 22

3 25 low 24

4 25 high 45

5 35 low 64

6 35 high 120

7
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(a) Using the data in Table 4.1, describe and explain the effect of the two  [5]
conditions that the student changed during the investigation on the rate of
water uptake.

temperature

wind speed

The rate of water movement up the leafy shoot was measured before it was cut from
the plant. The rate was found to be less than the rate of water uptake from the
potometer when kept in the same temperature and windspeed conditions.

(b) Suggest why the rate of water movement in an intact shoot is less than  [2]
that measured in the potometer.

[Total: 7 marks]
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5 Fig. 5.1 shows part of a DNA molecule.

guanine

nucleotide

Fig. 5.1
(a)(i) Name Uto X. [3]
u
W
X
(ii) Name the bonds indicated by Z. [1]

(b) Describe three features of a polypeptide molecule that are different [3]
from those found in a DNA molecule.

1

[Total: 7 marks]
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Resistance to the widely used poison warfarin is now extremely common in rats.
Warfarin interacts with vitamin K to prevent its normal functions in the blood clotting
mechanism.

Normal rats fed on warfarin suffer a fatal haemorrhage. Resistant rats apparently do
not use vitamin K in the same way and maintain normal blood clotting times, even
when they have eaten large amounts of warfarin. Warfarin resistance in rats is
determined by a single dominant allele. Animals carrying the allele for resistance need
large quantities of vitamin K.

genotype resistance to warfarin | quantities of vitamin K required
homozygous recessive | not resistant normal
(susceptible)
heterozygous resistant slightly higher
homozygous dominant | resistant extremely large

When warfarin is used continually the percentage of resistant rats remains at about
50% of the total rat population.

(a) Using the symbols R for the allele that confers warfarin resistance and  [4]
r for the allele that produces no resistance, draw a genetic diagram to
explain how resistant rats can produce warfarin susceptible offspring.

10
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(b) Suggest why homozygous dominant rats are unlikely to survive in the  [1]
wild.

(c) Describe how natural selection operates to maintain the proportion of  [3]
resistant rats at about 50% of the total population.

[Total: 8 marks]

- End of Section A -

11
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Section B
Answer three questions.
Question 9 is in the form of an Either/Or question. Only one part should be answered.

7 Fig. 7.1 shows a woman on a stationary bicycle. The mask fitted over her nose and
mouth measures the composition of the air she breathes out.

Fig. 7.1

Table 7.1 shows the concentration of carbon dioxide in the air expired by the woman
in the five minutes after she stopped exercising.

Table 7.1

time / min percentage concentration
of carbon dioxide / %

6.0

5.6

4.8

4.4

4.3

4.3

QB WN—~O

13
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(a)(i) Plot the data on the graph paper below.

(ii) Describe and explain the results of the investigation.

[4]

[6]

14
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8

(b) Explain why exercise is recommended for people with a high risk of [2]
developing coronary heart disease.

[Total: 12 marks]

The flowers of pea plants can be pollinated by bees.
(a) State three features of flowers that would attract insects such as bees. [3]

1.

(b) Successful pollination results in fertilisation. Describe the events that [5]
occur after pollen grains leave the anther of a flower until fertilization
takes place.

[Total: 8 marks]

15
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9 Either

(a) Describe how named components of the nervous system are involved in  [6]
producing a reflex action.

(b) Describe one example of a simple reflex action and explain the importance [4]
to the body of this action.

[Total: 10 marks]

16
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9

Or

(a) Insulin is @ hormone that is secreted by the pancreas.
(i) Define the term hormone. [3]
(ii) Describe the role of insulin in the body. [4]

(b) Explain how blood flow in the skin helps to maintain a constant body [3]
temperature in very hot conditions.

[Total: 10 marks]

- End of Section B -
17
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2018 SECONDARY 4 BIOLOGY PRELIMINARY EXAMINATION

Mark Scheme

6093/01 (40 marks)

Section A (50 marks) ““ \

1 A
6 D
1 C
16 C
21 B
26 C
31 A
36 A
6093/02

2 cC 3 ¢ 4 D 5 ¢
7 D 8 D 9 A 10 A
12 ¢ 13 D 14 A 15 D
17 ¢ 18 B 19 D c
2 C 23 C 24 A A
27 D 28 B 29

32 C 33 A 334//

37 B 3 D fs@; / 40

1(a)

15 mg/20 hours u] A 55-40/60-491 55 40126(1}5}’60 40
0.75 (mg h™) [1] | ‘

1(b)

1ons{11m1e}als/nltla\tes/m\batch P ar?/ pb§Qi‘bed/(only) by diffusion [1]
no/lumted/less energy for acfive absprpuon/u'anspon: [1]
bécause (cyanide) inhibits, respiration (must be linked to explanation)/ATP synthesis [1]

| A: canverse for batch N (forabove 3 marking points)
foys-in batch N are aUQd(bQ&\By‘ active transport (and diffusion) [1]
(idea of) after 10 hours no concentration gradient in P [1]

asrate of assumlatlon/use = rate of absorption (so concentration in plant remains
con§1a§)t) ]

acnvé\t}ansp,odt)contmues in N against a concentration gradient (after 10 hours) [1]
reference to-appropriate figs (linked to an explanation of different absorption rates) [1]
[max 4]

1(c)

no ions in distilled water [1] R: low ions

concentration gradient out of the roots [1]

ions lost by diffusion [1]

ions, used in amination/amino acid synthesis/protein synthesis [1]
A: ions assimilated  R: used/utilized

[max 2]

2 (a)

urea [1] A: ammonia / ammonium / creatin(ine) / uric acid
toxic / poisonous / harmful / AW [1]

2 (b) (i)

glomerulus [1]

2 (b) (ii)

red (blood) cells / erythrocytes
phagocytes / lymphocytes
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named plasma proteins (e.g. albumen / fibrinogen / insulin / glucagon / thrombin /
antibodies / clotting factors)
platelets

[1]

2(c) (i) |microvilli—E

nucleus — A

mitochondrion — C

[all correct 2 marks, 1 — 2 correct 1 mark]

2 (c) (ii) | (microvilli give a) large surface area [1]
for diffusion / described as movement down a concentration gradient [1]

lots of, mitochondria / C [1]

C / mitochondria, are the site of (aerobic) respiration [1]
C / mitochondria, release energy + for active transport [1] R: ‘p
(active transport needed for) movement against concentration g

[max 5]

3(a) capillary [1] Ly
two from //
single celled wall/ AW [1]  A: thin wall\ //
ref. to lumen diameter approx 7 um [1] I

A: 5-8 um / ref. to similarity to dirension of ted blood cell
in direct contact with tlssuérﬁmd [] ‘ )
if vein named, allow one mark for thm wall (relaqu to lumen) or wide / AW, lumen
(relative to walFthickness)— .

3(b) (i) |024s/025s[1] - R:nounit ~ »"'l"','

3 (b) (i) [0.085/0.09s[1] " Arsange — R<no unit
3 (b) (i) | fourfrom ' : AN

similarm’ ' \

1ef. to.increases and decreases in pressure at same time [1]

A: descnptlon for part of the graph e.g. starts to rise at same point as RV, returns to
minimum at same point as RV

idea that events in cardiac cycle occur are coordinated [1]

A: deseribed e,g. impulses pass up both ventricles at the same time, ventricles both
contract at same time

diﬁ'erencé
reaches higher, blood pressure / peak, (than RV) [1]

any two

systolic pressure higher in LV (than RV) [1]

left ventricle pumps blood to (whole) body / RV only to lungs) [1]
overcome greater resistance / ora for RV [1]

walls of left ventricle, thicker / more muscular [1]

more force exerted by LV [1]

4 (a) higher temperature and higher wind speed gives higher / greater / faster (rate of) uptake /
transpiration / water loss / movement of, water / bubble [1]
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both conditions / AW increase water potential / diffusion gradient (between leaf and air)

1]

temperature

use of figs. (units required) to make a valid comparison [1]

e.g. expts. 1 and 3 - 12 to 24 mm h'*

expts. 2and 4 - 22 to 45 mm h!

expts. 3and 5 - 24 to 64 mm h!

A appropriate factor increase e.g. rate doubles

A: figs. once only in temperature or wind speed (see below)

ref to kinetic energy / speed of movement of molecules and rate of evaporation /
transpiration / diffusion [1]

warm air holds more water vapour / molecules than cold air / AW, R: water

wind speed

use of figs. (units required) to make a valid comparison [
e.g. expts. 1 and 2 - 12 to 22 mm h™!

expts. 3 and 4 - 24 to 45 mm h'!

A: figs. once only in wind speed or temperature (s

idea that air blowing over the surface of / aro ﬁ er vapour /
molecules, away / reduces transpiration §heﬂ§ [lf F2
(so) air, around leaf / outside ste(n}\ta doeﬁxuo‘t\becmﬁe satur. i umid [1]
[max 5] \
4 (b) in intact plant T /
limited / less water avafilable ﬁemThe soil [lj
slower rate of water upt%tke#ab’oﬁ\ﬂdn by the roots 1]
water has to travel further / g1eate1 d1stanccs m xylem vessels under tension / in small
vessels 1] | |
other factors (e. g hght mten51ty / hulmdlty) could affect width / size / opening of stomata
(1] ' ‘ )
(zompal red with controlled potometer mvestlgatlon)
(A reverse a1guments f01 potometer
rmaxl] >
5(a) (i) = phosphate / PQ3 [\1] ~ R: phosphoric acid / phosphorus / P
W “deoxyribose 71 R: pentose
X —cyiosine 1] R: nitrogenous base / pyrimidine / C
5 (a) (ii) — hydfegen [1] R: H
5 (b) Assume'qitsiber is about polypeptide unless indicated otherwise.
R if biologically incorrect.
polypeptide DNA
amino acids nucleotides [1]
one / single strand / chain two / double (helix) strand / chains [1]
peptide bonds phosphodiester [1]
R: between peptides / polypeptides
20 monomers / sub units only 4 monomers / sub units [1]
A: >4 monomers / sub units R: 4 bases
no phosphate / PO4 has phosphate / PO4 [1]
[max 3]
6 (a) parental genotype + Rr, Rr [1]
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gametes + R. 1 [1]

offspring genotype + RR, Rr. Rr. 11 [1]

offspring phenotype + resistant, resistant, resistant, susceptible [1]
penalise once if other symbols used

6 (b) suffer from vitamin K deficiency / require too much vitamin K [1]
6 (c) warfarin will kill rats without resistance - homozygous recessive [1]
homozygous dominant rats require too much vitamin K [1]
heterozygous rats most likely to survive and produce offspring [1]
only 50% of offspring will be heterozygous [1]
[max 3]
Section B (30 marks)
7 (a) (i) | A labelling of axes (x-axis labelled time / min + y-axXis percentage tration
of carbon dioxide / % [1] R: if wrong orientation
S scale (graph needs to be more than half of the graph pape
P all points plotted correctly [1]
L line (a best-fit curve + no extrapolation) [1]
7 (a) (i) | description
carbon dioxide highest / higher, at 6.0%/ (umm
decreases [1]
comparative data quote [1]
explanation ) |
removal of excess calbbnkdlomée X ' )
more energy used during exercise means lughel 1ates of respiration [1]
aerobic 1espu§t1qn\1‘eleases carbondioxide [1] 7}
oxygen not supplxed fast.enough (from lung / heart) / more oxygen required by muscles
11, : ;
oxygen debt [1]
_ | ahaerobic respir atloh (in mu§q}§sj -
! (pléchs) lactic\deid / Jactate [
lactic acid is, broken down /. respired / converted to glucose / converted to carbon dioxide
[1]. R: reimove la’chc\abld
[max6] . | £k
7 (b) prevents blocked asteries / prevents thrombus formation [1]
lower's blood gressure [1]
lowers chelesterol / lowers fats / reduces risk of atheroma [1]
weight loss / using fats / avoids obesity [1]
lowers stress [1]
(heart) muscle stronger / lower (resting) pulse [1]
[max 3]
8 (a) scent [1]
nectar [1]
nectar guides [1]
colourful petals [1]
large petals [1]
I: sticky pollen / stigma or stigma / anther inside flower
[max 3]
8 (b) pollen lands on stigma [1]
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pollen tube grows + through style [1]

to ovary [1]

(pollen nucleus / male gamete) enters ovule [1]
through micropyle [1]

male and female (gamete) / egg, nuclei fuse [1]
[max 5]

9E (a)

synapse (anywhere in sequence) [1]

impulse / electrical pulse (anywhere in sequence) [1] I: signal / message
receptor + detection of stimulus [1]

then

sensory neurone [1]

relay / inter(mediate) / connector neurone [1]
reference to CNS / brain / spinal cord [1]
then

motor neurone [1]

effector / named effector [1]

action of effector or described [1]

[max 6]

9E (b)

named stimulus / trigger for a specific reflex actio
correct named receptor (e.g. retina) for stimulus
action described correct for example given [1] © ¢

importance of specific action explained [1]. >

90 (a)
(i)

chemical / substance + mgtdebxa\gléqd [1] I plotems
travels in the blood (plqéma‘j M N\
alters/controls the activity of one ormore spec1ﬁc target organs [1]

90 (a)
(i)

controls blood, glucose / sugar, concentration / level [1]

increased, upt!;ke\/ tespiration, of glucose [4] | " |

(simulates cells to) convert glucose to glydogen +1in muscle / liver [1]
(so) decreases blood gliucose concenttatlon H

ref to negative feedback / homeostasxs 13}

[nax 4]

90(b\

drteriales / arlen%s dllate [l‘] 5
mote blood flow (th10ugh capﬂlanes) near the surface of the skin / AW [1]

(mere) heaf loss from'blodd + by radiation [1]
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1 The diagram shows a cell found in an organ in the human body.

Q
———t—— nucleus

‘q (":/:
(& fﬂtr nf’-} I

From its structures, what are the functions of this cell?

intracellular digestion and storage of granules of product
intake of substances and secretion

secretion and transport of protective mucus

uptake and transport of ions and molecules

oo w>

2 The diagram below shows a pancreatic cell.

The order in which the parts of the cell play a role in the production and secretion

of insulin is
A M E,J T
B T,J,M, E
C JT,E,M
D E.MT,J
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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3 Students were asked to share a statement regarding a fact they know about
cells. Which of the following statements are incorrect?
I. Glucose molecules are able to diffuse into the cells, but cannot diffuse out
because cell membranes are partially permeable.
ll. Green plants are able to photosynthesize, therefore all the cells in green plants
contain chloroplast.
lll. The nucleus is the control centre of the cell, and it communicates with the rest
of the cell via electrical impulses.
IV. Cells are the basic units of all living things.
A landlll only
B Il and IV only
C I ltandlll only
D All of the above
4 Which processes can occur through a cell surface membrane?
active transport diffusion osmosis
A \ X \ key
B X X \ \ =yes
c X \ X X =no
D V N v
5

The apparatus shown can be used to compare the energy values of various food
substances.

thermomaeter

100 cm? of water

- 1 g of food substance

Which food substance would give the greatest rise in the temperature of water if
1 g of it were burnt?

beef

butter
cooked rice
potato

Dunearn Secondary School, Preliminary Examination 2018
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6 The diagrams below represent food molecules of starch, protein and fat.
starch protein Ob\o fat

The following shows the mixtures of food taken from part of the human
alimentary canal during digestion of the above food molecules.

e (.}-1 -'G &S
D»)CP SN o0 0 % oo N\
" X Q" d’J 0.__\ “ :\\
O ( \
Ton B 3 3 W
] v
0 O
00 O G0
oa %o & = O\q‘ oo
<\> T O“O U -\.,-\__\'\’\
Which of the following gives a correct identification to the locations of the food
molecules?
mouth stomach
A | 1]
B Il I
C Il 1]
D [\ 1
7 Amylase solution is tested with Benedict’s solution, biuret solution and iodine

solution. Which colours are obtained?

Benedict’s solution biuret solution iodine solution
A blue blue blue-black
B blue blue brown
C blue purple brown
D red purple blue-black

Dunearn Secondary School, Preliminary Examination 2018
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8 Hydrogen peroxide (H202) decomposes naturally into oxygen and water. The
rate of this reaction can be increased by the addition of the enzyme, catalase.
A student investigated the effect of hydrogen peroxide concentration on the rate
of catalase activity and the graph below was obtained.

& X Y

volume of oxygen
produced per unit
time / cm?

H203 concentration/%
Which statement about the graph is incorrect?

Between W and X, the number of H,O2 molecules is limiting.
Between X and Y, the number of catalase molecules is limiting.
Between X and Y, the number of H,O, molecules is limiting.
Between X and Y, the volume of oxygen produced per unit time/cm?
remains the same.

oOw>»

9 The diagram demonstrates the ‘lock and key’ hypothesis of enzyme action.

& ~Eﬂ qﬂ@@

What could W, X, Y and Z be?

w

w X Y V4
A erepsin fats fatty acids glycerol
B erepsin polypeptide amino acids amino acids
C maltase maltose glucose glucose
D maltase starch glucose fructose

Dunearn Secondary School, Preliminary Examination 2018
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10 The following diagram represents a villus.

Which of the following shows the correct function of the structures labelled

1,2,3 and 47
1 2 3 4
A absorbs absorbs glucose produces produces mucus
digested fats enzymes
B absorbs absorbs glucose | produces mucus produces
digested fats enzymes
C absorbs glucose absorbs produces produces mucus
digested fats enzymes
D absorbs glucose absorbs produces mucus produces
digested fats enzymes
1 Which row describes photosynthesis?
energy conversion immediate product | storage product of
of photosynthesis photosynthesis
A chemical energy to light glucose starch
energy
B chemical energy to light starch glucose
energy
C light energy to chemical glucose starch
energy
D light energy to chemical starch glucose
energy
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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12 Some students investigated gaseous exchange in a green plant. The rate of
oxygen production was plotted against carbon dioxide concentration.

A
rate of
oxygen
production
O P
0 carbon dioxide
concentration

What explains these results?

A Carbon dioxide controls the rate of respiration.

B Carbon dioxide controls the rate of photosynthesis.
C Oxygen controls the rate of photosynthesis.

D Oxygen controls the rate of respiration.

13 The blood of three people S, T and V were tested to determine their blood
groups. The results are shown below.

bloed of S T Vv
person

serum from
blood of
group A

clumping clumping

serum from
blood of
group B

no clumping clumping no ciumping

Which of the following shows the correct blood types of people S, T and V?

S T \'
A A AB @)
B A 6] AB
C B AB O
D B 0] AB
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1

90



14 The graph below shows the pressure changes in the left side of the heart.
Letters O, A, B, C, D, E and F represent time in seconds.

Pressure / kPa

A :
w4 \ ) /4:\ - : 7
! U . 3 ! ~ ' 1/
IV A VI LI
B/ D AN
N s { ' <3 N {/ -
ey { o ./ pressurein
' A 1 )] aorta
Vi | S
T | N\ ,
| '\ pressurein
Vo 4 ventricle
% N P | Lo, .
= 4 ',\ / < ;\-> — > . ~.\ ’; tlme , S
VT L N e
o AB CDE F
pressure in
atrium
At which time frame does ventricular systole take place?
A between A and C
B between A and D
C between A and E
D between O and A
15 If a green plant was fed with water containing radioactive oxygen ('20),
radioactivity would finally be located in
A the carbon dioxide formed in respiration.
B the cellulose cell walls.
C the oxygen formed by photosynthesis.
D the starch granules in a leaf
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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17

The diagrams show a plant in a flask of water. It is left for six hours on a warm and
windy day in bright sunshine.

diagram 1 diagram 2

of oil / 6 hours

\j

water

[ 321.759

L= |

——) [ l

balance

Which process explains the result shown in diagram 27

A active transport of water into the root hairs
B evaporation of water from the flask

C photosynthesis in the leaves of the plant
D transpiration from the leaves of the plant

Two people of equal body mass do the same amount of exercise.

One person is in good health. The other person has emphysema.

The breathing rate and volume of each breath are measured during exercise.
The results are shown in the table.

during exercise
breathing rate volume of each
|/ breaths per minute breath / cm3
healthy person 20 1000

person with 30 500
emphysema

Which statement does not explain these results?

A The healthy person has a slower breathing rate.

B The healthy person has a larger lung volume.

C The person with emphysema has damaged alveoli with smaller surface
area.

D The person with emphysema has a larger volume of air exchanged per
minute.

Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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18 The following reactions X and Y are catalyzed by the same enzyme, carbonic
anhydrase found in red blood cells.

reaction X
CO2+H0O < » HCOx > H' + HCOx
reaction Y

What is the homeostatic function of these reversible reactions and where do
reactions X and Y occur in the human body?

homeostatic function X Y
A acid-base balance respiring tissues lungs
B acid-base balance lungs respiring tissues
C CO2-0; balance respiring tissues lungs
D CO2-0; balance lungs respiring tissues

19 Seals are marine mammals. When they dive under water, they are capable of
respiring anaerobically for long periods. During this time, blood flow to the
muscles is greatly reduced but the muscles are able to tolerate high
concentrations of lactic acid.

The graph shows the concentrations of lactic acid and oxygen in the blood of a
seal before, during and after a dive.

A period of dive
P
concentration | ... 9*Yeen .
in the blood /
arbitrary units
lactic acid
1] ] 1 1
0 1 2 3 4
—
X
time / hours

What explains the change in lactic acid concentration during time X?

A increased lactic acid production
B increased blood flow to the muscles
C increased rate of aerobic respiration
D reduced rate of anaerobic respiration
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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20 A person begins to smoke a cigarette at time Y. The graph shows how their heart
rate changes.
110
100
heartrate gq |
beats per minute
80
70
? I I I |
0 10 20 30 40
1 time/minutes
Y
Which substance in cigarette smoke is the main cause of the change in heart
rate between 10 and 18 minutes?
A carbon monoxide B nicotine
C smoke particles D tar
21 The diagram shows how a kidney dialysis machine works. Each shape
represents a molecule found in blood or dialysis fluid.
blocid in blood out
Qe O
O a o
Qe O
[ J
.. A O A O 0 PY
dialysis membrane—__ |A 0 ® @ DOe 0
e % %L o o®
[ J
0o e ® O
o A
o o®
dialysis dialysis
fluid out fluid in
Which shape represents urea?
A O B @ cC O D A

Dunearn Secondary School, Preliminary Examination 2018
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22 The following table shows the volume of water lost in a student on a cool day.

volume of water
water lost 3
lost/ cm

urine 1500
faeces 100
expired air 400
sweat 800
total 2800

On a hot day, the student’s water intake remains the same as on the cool day.
What would be the possible volume of water lost on the hot day?

A B
volume of water volume of water
water lost I 3 water lost 3
ost/cm lost/ cm
urine 700 urine 1500
faeces 100 faeces 100
expired air 700 expired air 400
sweat 1300 sweat 800
total 2800 total 2800
C D
volume of water volume of water
water lost 3 water lost 3
lost/ cm lost/ cm
urine 1900 urine 1800
faeces 300 faeces 100
expired air 100 expired air 600
sweat 500 sweat 300
total 2800 total 2800

23 The diagram below shows part of the nervous system in a human being.

Which of the labeled parts form the central nervous system?

A I and Il only B I and Il only
C Il and IV only D Il and IV only
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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24 The diagram shows a section through an eye.
Which part is the receptor for the stimulus that results in a change in the size of
the pupil?

25 The graph shows changes in the diameter of a person’s pupils while outdoors on
a sunny day.
At which time did the person take off a pair of sunglasses?

v
Cc
diameter
of pupils
B
A
D
time
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1

96



14

26 The diagram shows a side view of the female reproductive system with a
developing embryo.

In which part is fertilisation likely to have taken place?

A

27 The diagram shows the percentages of injecting and non-injecting drug users
who suffer from HIV / AIDS in a particular part of the world.

20+

percentage of
users suffering 10 —
from HIV/AIDS

injecting non-injecting
users users

What accounts for the difference between the two groups of drug users?

Condoms are used more often by injecting drug users.

Injecting drugs is more common in areas of dense population.

The same needle may be used by several injecting drug users.

There are more injecting drug users than non-injecting drug users in this
part of the world.

ooOw>»
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28 The diagram shows the stigma, style and ovary of a flower.

Where does fertilisation take place?

29 What are the conditions in a human cell just before the cell enters prophase?

number of number of nuclear

chromatids molecules of | spindle present envelope

DNA in nucleus present
A 46 46 yes no
B 92 46 no yes
C 46 92 yes yes
D 92 92 no yes

Dunearn Secondary School, Preliminary Examination 2018
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30 The diagram shows the chromosomes in a cell.

Which diagram shows the product of one division of the cell by mitosis?

D) &
PO &
BRI
Y G
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31 The diagram below represents one pair of homologous chromosomes during
meiosis.

key
o crossing-over point

Crossing over occurs and random segregation takes place.
What are the genotypes of the resulting gametes?

A
B
Cc
D

ABG, abG, ABg, abg
ABG, aBg, AbG, abg
ABG, ABG, abg, abg
ABG, aBG, Abg, abg

32 The table shows the variation in foot length in a number of students.

foot length / cm number of students
20.0-20.9 0
21.0-21.9 5
22.0-22.9 12
23.0-23.9 15
24.0-24.9 17
25.0-25.9 8
26.0-26.9 0

Which row identifies this type of variation and states its cause?

type of variation cause
continuous genes and the environment
continuous genes only

discontinuous

environment only

oo w>

discontinuous

genes and the environment

Dunearn Secondary School, Preliminary Examination 2018
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34

35

18

The colour of the fruit of tomato plants is determined by alleles of the same gene.
A tomato plant with red fruit was crossed with a tomato plant with yellow fruit. Of
the offspring, 26 plants had red fruit and 24 had yellow fruit.

Three explanations were suggested.

1
2
3

Both parents were homozygous.
One parent had two recessive alleles.
One parent was heterozygous.

Which of the explanation/s is/are correct?

A
B
o
D

1 only
3 only
1and 2
2and 3

What is the correct arrangement for the components in a nucleotide?

A

B%_:]
F 5
B

Which statements about natural selection are correct?

key

O phosphate

O sugar
D hase

natural selection can

natural selection can

natural selection can

lead to better adapted lead to extinction lead to gene
species surviving of a species mutations occurring |
A true true true
B true true false
C true false true
D false true true
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36 The following six statements refer to genetically engineered plants.

Cross-pollination with weeds could produce new varieties of weeds.
Genetically engineered plants may have improved nutritional value.
Some plants can be genetically modified to give resistance to diseases.
The increased yield from genetically engineered plants allows a smaller
area of land to be farmed.

The use of genetically engineered crops may explain the increase in
allergies in children.

6 There is more research needed on the long term effects of genetically
engineered crops on the environment.

A OWON -

(¢}

Which statements about genetically engineered plants show potential benefits?

A 1,2and 3
B 1,5and 6
C 2,3and 4
D 3,5and 6

37 The graph shows changes in the populations of plant and animal plankton in a
lake.

population
size

I I I I I I I I I I I 1
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

month

key

plant
plankton

animal
plankton

Consider the following statement in relation to the data provided by the graph.
‘Population changes in animal plankton lag behind similar changes in plant
plankton because the animals feed on the plants.’

Into which category does the statement fall?

A It is a reasonable interpretation of the data.

B It is a restatement of the data, not an interpretation.

C It is contradicted or not supported by the data.

D More data are required in order for this interpretation to be made.
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38 In the diagram below, arrows represent the movements of carbon compounds in
the carbon cycle. A, B, C and D represent carbon compounds in animals,
decomposers, plants and the atmosphere.

Which represents the producer?

— flow of organic
compounds

—»— flow of
carbon
dioxide

39 Which of the following is not a conservation measure?

A banning the use of timber
B limiting the time a fishing vessel may fish
C planting new seedlings to replace trees that are cut down
D using nets of a specific mesh size
Dunearn Secondary School, Preliminary Examination 2018 Secondary 4 Express, Biology Paper 1
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40 The diagram below shows how sewage is treated before it is released into water
bodies.

=D

collection
and pumping

@ I’Z]screemng @ prir:ary settlement
tan

ﬂb

-\MA./.

I I - . .;.

@ disinfection 5] /1 g @ aeration tank
final settlement ¥
tank z

Which of the following correctly identifies W, X, Y and Z?

W X Y Y4

A Grit and coarse Sludge Glucose Methane
materials

B Grit and coarse Sludge Oxygen Sludge
materials

C Sludge Microorganisms Oxygen Carbon dioxide

D Sludge Sewage Chlorine Microorganisms

End of Paper
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Section A [50 marks]

Answer all the questions in the spaces provided.

1 Fig. 1.1 below shows two experiments to investigate the partial permeability of the

Visking tubing.

experiment 1

Visking tubing tied

start

tightly at both ends =1 ..

experiment 2

colourless
solution X plus
enzyme after
keeping in a water
bath at 35 °C

»

- iodine
™ solution
(brown)

— ——

solution X
[ (colourless)

start

[ iodine
— solution
(brown)
—_—
Fig. 1.1

(a) Suggest what solution X was likely to have been.

(b) In experiment 1, explain why

(i) solution X turned from colourless to blue-black;

after 10 minutes

L iodine

. solution

: (brown)
solution X

= turmn blue-
black

after 10 minutes

j [
solution X
now
1 slightly
brown
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(i) the iodine solution remained brown.

In experiment 2, solution X and an enzyme were placed in a Visking tubing bag
which was kept at 35°C for 30 minutes. After this time, the bag was placed in
iodine solution. This experiment and the results are also shown in Fig. 1.1.

(c) In experiment 2, explain
(i) why the bag was first kept at 35°C for 30 minutes;
.......................................................................................................... [1
(i) why solution X did not turn blue-black.
.......................................................................................................... [1
At the end of experiment 2, the student noticed a change in the condition of the
Visking tubing bag after 24 hours.

(d) (i) What change might have been noticed?
.......................................................................................................... [1
(i) Explain what caused this change.
.......................................................................................................... [2]

[Total: 9]
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2 The diagram shows a section through the human body divided into regions P, Q, R
and S.

(a) Complete the table below by matching the letters from the diagram to the
statements in the table. There may be one or more than one letter for each
statement.

contains an organ which region or regions
produces an acidic secretion R
contains villi
digests protein

produces insulin

contains bronchi

secretes amylase
ingests food

[3]

(b) Compare and contrast the movement of air with food in region Q.

............................................................................................................................... [3]
[Total: 6]
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3 The graph shows the effect on crop yield (amount harvested) of using fertilisers
that contain nitrogen.

6000 T I ]
sk X
,/
/] ah
4000 A
crop yield
in kg/hectare pan
2000
,/
//
0 ]
0 50 100 150 200 250

mass of fertiliser in kg/hectare

(a) Use the information in the graph to describe the effect on crop yield of using an
increasing mass of fertiliser.

............................................................................................................................... [3]
(b) The nitrogen in the fertiliser is in the form of nitrates.

Describe how the nitrogen in the fertiliser is absorbed by roots of the crop plants

and transported to the leaves for use to give an increased yield.

............................................................................................................................... [4]
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(c) Suggest and explain why a farmer may decide to use a mass of fertiliser per
hectare which is less than that needed for a maximum crop yield.
............................................................................................................................... [3]

[Total: 10]

4 The diagrams show the bud of an insect-pollinated flower and a magnified
transverse section through the same flower bud. The transverse section was taken
at the position shown by the dotted line.

stem
(@) Complete the table to show the name of each of structures A to D and to state one
function of each structure.
letter name of structure function
A
B
C
D
[4]
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(b) The diagram shows a transverse section through the stem of this plant and a For Examiners
magnified section of the vascular bundle. Use

(i) Label on the magnified section of the vascular bundle in the diagram, the
positions of each of the following tissues:

e xylem,
« phloem. (2]

(i)  State one function of xylem tissue.

................................................................................................................................ [1]
[Total: 7]
5 (a) Describe the cause of each of the following:
(i) DOWN’S SYNAIOMIE, ..ot e e e e e s e e e e e e e e ennes
............................................................................................................................... [2]
(i)  sickle cell @aN@EMUA .........ooiiiiiiiiiiiie s
.............................................................................................................................. [1]
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(b) Two parents, one with blood group B and the other with blood group A,
have a child with blood group O. The parents decide to have another child.

(i) Complete the genetic diagram to show the possible blood groups for the
second child of these parents.

genotypes of parents ... X e,

possible genotypes of child ... s e—————
possible blood groups of child ... s s
(4]
(i) State the probability of each of the following for the second child of these
parents:
e being the same sex as the first child
....................................................................................................... [1]
e having the same blood group as the first child
....................................................................................................... [1]
(iii) Name the type of inheritance shown by the alleles that produce the blood
group AB.
........................................................................................................ [1]
[Total: 10]
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6 Fig. 6.1 shows the relationships between a number of organisms living together in
a South American rainforest.

nectar from an orchid the bumble bee is the only
gives male bumbie bees insect strong enough to push
the necessary scent to past the coiled petal and reach
attract females the nectar
coiled petal
flower of nut collectors
Brazil nut tree harvest and sell

(7} the nuts

anthers

Brazil nut tree

grows only as an
uncultivated plant )
in the Amazon fruit of the
rainforest Brazil nut tree
with an extremely
hard pericarp

agoeuti — the only animal
capable of opening the fruit.
It stores nuts {seeds) by burying
them, but often then forgets

inside fruit about them.
not to scale
Fig. 6.1
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10

(a) Fig. 6.2 is an incomplete food web for these organisms. Complete Fig. 6.2 by:

« writing the name of an organism in each box,
« completing the arrows to show the flow of energy.

|
7 N1 7

[4]
Fig. 6.2

(b) Which type of pollination (self or cross) is likely to be found in the Brazil nut tree.
Give a reason for your answer.

(c) Suggest the possible effects on the community in the rainforest if the orchids were
killed by disease and poached by orchid collectors.

[Total: 8]
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11

Section B [30 marks] For Examiner s
Answer three questions in the spaces provided. Use
Question 9 is in the form of an Either/Or question.
Only one part should be answered.

7 During a health examination, the heart rate of a patient was measured based on
the number of “lub-dub” sounds heard for 5 seconds. This measurement was
taken every minute for 7 minutes. The counts were recorded in Table 7 below.

Table 7 : Heart rate of patient
Time/min 0 1 2 3 4 5 6 7
Number of “lub-dub”
sounds heard for 5 seconds 6 6 9 12 9 7 6 5

Heart rate/min

(a) (i) Calculate the heart rate of the patient and fill up Table 7. [1]

(i) Plot the heart rate of the patient in the grid below.

(3]
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(b) Explain how the “lub-dub” sounds are generated in the heart.

......................................................................................................... [2]
(c) Suggest an activity the patient could be carrying out during this period.
......................................................................................................... [1]
(d) Give a detailed explanation how a named hormone could cause this change
observed in the patient during the health examination.
......................................................................................................... [3]

[Total: 10m]

8 The diagram shows a magnified transverse section through a leaf.
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13

Name each of T, U, V and W and explain the importance of each in the process of

photosynthesis.

L PPN

LU PP OPPPPPRPRR

| PO PP PPUPPPPPPPOIN

L1 PSPPSR

.......................................................................................................................................... [10]
[Total: 10]
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9 Either
(a) Describe one example of a simple reflex action and explain the importance to the
body of this action.

(b) Describe how named components of the nervous system are involved in
producing a reflex action.

[Total: 10]
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9 Or For Examiner s
(a) Explain the concept of control by negative feedback. Use

(b) Describe how two named components of the skin are involved in regulating body
temperature in hot conditions.

[Total: 10]

End of Paper
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Dunearn Secondary School
Preliminary Examination 2018
Secondary 4 Express Biology 6093
MARK SCHEME

Paper 1: Multiple Choice Questions (40 marks)

1. D 11. C 21. D
2. C 12. B 22. A
3. C 13. C 23. B
4. D 14. A 24. D
5. B 15. C 25. C
6. B 16. D 26. B
7. C 17. D 27. C
8. C 18. A 28. A
9. C 19. B 29. D
10. A 20. B 30. B
Paper 2 Section A: Structured Questions (50 marks)
No | Answer Key p . Var
1(a) | Starch solution \ '\ NN i/
(b) | Small iodine molecules; N\ ‘ 1
(i) diffuse through the Visking tu‘b«ﬁg : g 1
(ii) Large starch molecules +\1,mable‘tbxilfﬂ1\se Py ol s 1
(c) Optimum temperature for.enzyme + digestion of starch 1
(i) | A 4y, _ NV
(i) | Starch has been completely digested to maltose/reducing sugar 1
(d) [ The liquid level\in'the visking.tubing has mcreased while the water 1
(i) IeVéI outside has de€reased ;.\ ../, \
(d) | Osmosis of water r'(’\olecuIeN\as’:zfcchn:er 1
t{j \ due to the Iow water potentlal mSIde the Visking tubing 1
rr otal A AN\ DY 9
- MarkeT'swfnments. \/
“Small molecules|of iadine are usually omitted
Unable to reco;nlze the optimal temperature rather than timing
Glucose i is'the final product of digestion rather than maltose
Lead‘agdé ¢~§Lf5|on of glucose
2 contains an organ which region or regions 0 right
(a) =0
produces an acidic secretion (R) mark
contains villi R/S 2 rights
| digests protein R/S =1
produces insulin R mark
contains bronchi Q 4 rights
secretes amylase P+R =2 "
: marks
| ingests food P 6 rights
=3

1
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marks

(b) Air — inhale and exhale through the trachea, bronchi, bronchioles 1
and into the alveoli; pressure differences
Food — peristalsis + oesophagus; 1
Rhythmic contraction and relaxation of longitudinal and circular 1
smooth muscle and antagonistic muscles in diaphragm and rib cages
create both movements OR involuntary actions
Total 6

Marker’s comments:
Definition of process is given but no comparison or contrast was
presented

no fertiliser + yield is 200 (kg / hectare crop yield) / increased / mojfe
crop yield ; reference to 150 (kg / hectare fertiliser) or 5600 (kg /
hectare crop yield) ;

high fertiliser / above 150 * no increase in crop yield ;

root hair + active transport / against concentration gradié
diffusion / down concentration gradient ;

move along with the transpiration stream /up th
stem to the leaves;

production AW of + amino acids / protelh +\ |n‘

(c)

run-off / leaching AW ; A ¢
eutrophication or correct descrlﬁtgor\of proc‘ess + harm to ani

high cost / expensive / pgssTBte\ed)nb{mc reth \not beneficia
increased cost AW ;

Total K oo ™ AP
Marker’s comments: \ =
Mostly well-déne except no reference to the quantrtlestor some
students. \ TN

Most students just emphasrzed on eutrophrcatlon and miss out on

Iea’#hlnga}\d co%t NN A\S

) } (L

Ietter name of structure functlon

| (A)sepal / calyx;' protect s\ 0
| (B) petal 7'toyolla ; at’tr\dct\kteﬁdlng platform ;
.(C) stamen’/ anth’ery, prq@uifes / contains AW +

pollen / male g mete) /_male nucleus ;

or mame’nﬂ anther ;

(D) W‘ap{//t:art)[e]"/ pistil ; produces / contains AW +
ovum Kovulé/ egg / female gamete ;

or forms AW fruit / site of fertilisation ;

—

(b)
(i)

‘xylem’ labelled on inside + ‘phloem’ labelled separately on outside of
at least one oval vascular bundle ;

(b)
(ii)

1 transports / carries AW + water / ions / minerals ;
2 support ;

Total

Marker’s comments:
Well-done for most except for some students who are not able to
recognize the structures

(Down’s syndrome)
inherited / genetic mutation + chromosome (reference to

2
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(i)

chromosome 21);

with one extra or 3 instead of 2 or 47 not 46 or 24 not 23 in +
gamete/egg/sperm ;

(sickle cell anaemia)

inherited / genetic mutation + gene with homozygous recessive / two
recessive alleles ;

(b)
(i)

IBI° + |49 or BO + AO ;
B+°+]|*+|°0rB+O0+A+0
or gametes correct for stated parent genotypes ;
IAIB + IBIC + |41° + |°° or AB + BO + AO + OO
or possible genotypes of child correct for stated gametes ;
AB+B+A+0O
or possible blood groups of child correct for stated genotypes ;

(b)
(ii)

(same sex)
50% /half/%2/05/2ind4/1in2/1:1;
(same blood group)

25% / quarter / % /0.25/1in4/1:3;

(b)
(iii)

codominance / codominant ;
R incomplete dominance

Total

Marker’s comments:

Well done except for the deﬁnitié'h“" :

6 rights = 3 marks “' ( =
4 rights = 2 marks | '{— Man™ .
2rights = Lmarks ———p—
all arrows = 1 matks r /

Buimblé bee "} |

" [f—Orenid © | < ( \| Brazil Nut

(b)

Tross-pollinated -/ =

specialized pallinator, bumble bees

(©)

less nectar fori male bees + lack scent/female bees + not attracted ;
less repraddetion of bees + less pollination + less trees/less nut / fruit
productior’;

loss of jobs (for humans) / negative economic impact AW ;

less food for agoutis *+ death / reduced population + of agoutis OR
agoutis seek other food + less food for jaguars/death / reduced
population + of jaguars OR jaguars seek other food ;

- A

—

Max 3

Total

Marker’s comments:
Well done for most of the students

2 Section B: Free Response Questions (30 marks)

0 1 2 3 4 5 6 7

Paper
7 (a) |

6 X 72 108 144 108 84 72 60

3
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60/5
=72
140
heart I
rate/min-1
120 pssssss Trerss - " e
~§< 4+ Ex 3 :émr -
gnInRnmn 3 1212812 1EETES :
Bt Treete 2 2
100

(b)

“du

sing of SLV; ventricular diastole;

formed bgdléd/WAV valves; atrial diastole + ventricular

PN N Y

(c)

name xample of exercise that would result in rise in heart rate;

(d)

secretion of adrenaline by adrenal gland;

into bloodstream and carried to heart + (stimulates increase in heart
rate and rise in blood pressure)

liver cells convert glycogen to glucose + (more glucose in
bloodstream);

oxygen and glucose carried faster to muscles;

increased aerobic respiration to release more energy;

PO N N YT N W G

Max 3

4
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Total 10
Marker’s comments:
Some students are not able to explain in details the closing of the
valves is caused by the contraction and relaxation of the ventricular
muscles.
8 (T)
Palisade mesophyll ; 1
Main site of photosynthesis with numerous chloroplasts ; 1
Densely packed cylindrical cells to maximise sunlight absorption ; 1
ax 3
)
phloem;
transport + dissolved manufactured food/ sucose + amino aci
from leaves to all parts of the plant ;
V)
Spongy mesophyll ;
air / intercellular + spaces for gaseous ;xchan%
carbon dioxide and oxygen \\ & /
water film AW + evaporation / ng:er vapo\(r s Py
& N N\
W) XN N )
stoma / stomata N O\ 37 1
controlled by guard 4e|l( —\. > 1
open / close + reference.to « ) diffusion qf carbon,dioxls(e oxygen 1
and water vapour e (2
RN N IO max 3
'— '._~ \ \l ;J -\»v x % pa— ‘, l'.‘> ‘\ l|
Total N\ \" S 2—~(N\< 10
Marker’s\co‘mnients <)) (U7Y
Detalls of answer. in\relation to i)hotosyntheas are often left out.
9 E { named stimulus / trigger for a 'specific reflex action ; 1
(@) ‘correct named receptor for stimulus given ; 1
| action described correct forexample given ; 1
|mpbrtance of spefc:lﬁc action explained ; 1
(b) | synapse (anywhere-in sequence) ; 1
impalse /electrical pulse (anywhere in sequence) ; 1
recepfqr\'l- ction of stimulus ; 1
then
sensory neurone ; 1
relay / inter(mediate) / connector neurone ; 1
reference to CNS / brain / spinal cord ; 1
then
motor neurone ; 1
effector / named effector ; 1
action of effector or described ; 1
Max 6
Total 10

Marker’s comments:

5
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Less student attempted this question as confidence in giving and
example and relate the example is weak.

9 O | parameter / condition e.g. temperature ; 1
(a) change from set point / norm AW + detected ; 1
reference to communication or named method (e.g.nerve / impulse / | 1
hormone) ;
reference to control centre / coordinator / hypothalamus / brain ; 1
response / corrective mechanism(s) or 1
reversal /correction of initial change / return to set point or norm ;
ax 4
(b) | any two from nerve ending / blood vessels / sweat gland / hair

(nerve ending)

detects / receptor ;

change / increase in temperature ;
impulse / (message) to brain ;

(blood vessels) /
dilate ; . A\ //

more blood to surface of skin ; N @
\ h"
reference to capillaries ; \ ’ Py
reference to increased radlatlonih‘eat Ioss \ .
(sweat gland / duct) N \" 1
secretion / release / skin’ sm‘face’ + Qwéat ,' / 1
reference to evaporatn{n b N 5. 1
— N
(hair) (-" ‘\ ~ ) ) 1
lowers ; N 1
less ag(k\apped / \os} of mlanoﬁ A' )) 1
(I NN\ 2N) C (O Max 6
i T NN L AN 10
| Marker’s colnrr}eh’ts AN
Mast att‘empted’ th|s queshon ‘and able to do well.

~ \\ VvV

\ : : Y
//\' \ «-/

\ -, P
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1 The diagrams show structures associated with a leaf.
_ thick cellulose wall

_ nucleus

~~ vacuole

" cytoplasm
leaf leaf stalk detail

What is the level of organisation of the part shown in detail?

A cell B organ C organ system D tissue

2 The photomicrograph shows part of an animal cell.

Which of the following describes the correct functional relationship between
structure X and the rough endoplasmic reticulum?

A Polypeptides synthesised at the rough endoplasmic reticulum are transported
to X to be stored for regular use in the cytoplasm.

B Polypeptides synthesised at X are packaged into vesicles that move to the
rough endoplasmic reticulum for further modification.

C Polypeptides synthesised at the rough endoplasmic reticulum are transported
to X where they are modified into functional proteins for secretion.

D Polypeptides synthesised at X are packaged directly for secretion without
moving to the endoplasmic reticulum.
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3

The diagrams show four plant cells with the arrows representing the direction of
movement of molecules.

Which diagram(s) represents the occurrence of active transport?

A 1only B 2only C 1and4 D 2and3

The diagram shows a xerophytic leaf in different conditions, P and Q.

X

C—————> 0

condition P condition Q

Which statements about the cells in layer X of the leaf in each of the conditions P
and Q are correct?

1 water potential in P is higher than in Q
2 cells may be turgid in P and plasmolysed in Q
3 turgidity of cells in P is lesser than in Q
4 no net diffusion of water into X in either P or Q
A 1and4
B 2and3
C 1,2and4
D 1,2,3and4
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Which substance(s) contains carbon, hydrogen, oxygen and nitrogen?

1 cellulose
2 deoxyribonucleic acid
3 glucagon
A 2only B 1and 2 Cc 1and 3 D 2and3

Invertase catalyses the conversion of sucrose to glucose and fructose.

invertase
sucrose — glucose + fructose

Three different enzyme inhibitors of invertase X, Y and Z, which prevent the above
reaction from occurring, were investigated. The percentage inhibition of invertase
was measured at different concentrations of inhibitor.

The graph shows the result of the investigation.

' inhibitor X
inhibitor Y
percentage
inhibition / %
inhibitor Z

1 L 1 1

0 2 4 6 8
invertase concentration /
arbitrary units

Which is/are valid conclusion(s) from these results?

1 The higher the concentration of inhibitor X, the lesser the amount of
sucrose is broken down.

2 The production of glucose and fructose using inhibitor Y is higher than
when inhibitor Z is used.

3 The production of glucose and fructose at an inhibitor concentration of
2 arbitrary units is lower than at an inhibitor concentration of 4 arbitrary
units, for all inhibitors.

A 1only B 3 only C 1and?2 D 2and3
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7 The diagram shows a food bolus moving down the oesophagus.

food bolus

direction of ,
movement *:
of bolus

Which row identifies the muscles and their actions at region W?

muscle X muscle Y
muscle type muscle action muscle type muscle action
A circular contracting longitudinal relaxing
B circular relaxing longitudinal contracting
C longitudinal contracting circular relaxing
D longitudinal relaxing circular contracting

8 A student carried out three food tests on two unknown samples as shown below.

food test carried out after contents were mixed

contents for 20 minutes
Benedict's test | biuret test iodine test
2 cm® X and water blue blue blue-black

5ecm®*X,2cm?Y and 1 cm?®

sodium hydroxide solution red precipitate violet blue-black

Which of the following represents X and Y?

X Y
A starch saliva
B starch pancreatic juice
C maltose pancreatic juice
D maltose intestinal juice
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10

The diagram shows the label from a bottle of gin.

H

GIN

. 40% alcohol
75(' by volume

What will happen, during the next few hours, after a person drinks a large volume
of gin?

Their judgement of distance will improve.

A

B Their muscle control will be reduced.
C Their reaction time will decrease.

D

Their urine output will decrease.

A student investigates the effect of different colours of light on the rate of
photosynthesis.

In three separate experiments, red, blue or green light was shone onto an aquatic
plant. The number of oxygen bubbles produced by the plant was counted.

Each experiment was carried out three times and the average number of bubbles
was calculated.

average number of

colour of light bubbles produced / minute

red 48
blue 37
green 12

What explains the results?

Chlorophyll absorbs red and blue light more than green light.
Green light is absorbed by the water.
Most of the green light is absorbed by the chlorophyll.

O 0O w >

Red light is used least in photosynthesis.
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12

The graph shows the concentration of oxygen in the air spaces of a green leaf of
a plant during a 12-hour period.

concentration
of oxygen in air
spaces X

time

Which statement about carbon dioxide in the air spaces during time X is correct?

A Carbon dioxide is being produced because the rate of photosynthesis is
greater than the rate of respiration.

B Carbon dioxide is being produced because the rate of respiration is greater
than the rate of photosynthesis.

C Carbon dioxide is being used because the rate of photosynthesis is greater
than the rate of respiration.

D Carbon dioxide is being used because the rate of respiration is greater than
the rate of photosynthesis.

The graph shows the loss of mass in a potted plant due to transpiration.

' X

mass /g

= time/min

What could have occurred at point X on the graph?

A plastic bag was placed around the plant.
The lower epidermis was sealed with petroleum jelly.

The plant was placed into a dark cupboard.

(w I o T 1+ I

Warm moving air was blown over the plant.
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13 The diagrams show transverse sections of parts of a plant.

14

leaf

stem

Which labelled structures mainly transport amino acids and mineral ions?

amino acids mineral ions
A 1and 3 2and 4
B 1and 4 2and3
Cc 2and3 1and 4
D 2and 4 1and 3

Below are correct statements comparing blood and tissue fluid in a capillary bed.

W lacks large plasma proteins and red blood cells.
X is at a lower pressure than Y and contains red blood cells and large

plasma proteins.

Y is at a higher pressure than W and contains red blood cells and large

plasma proteins.

Which correctly identifies W, X, and Y?

w

X

Y

o o0 w P

blood entering capillary
blood leaving capillary
tissue fluid

tissue fluid

tissue fluid
blood entering capillary
blood entering capillary

blood leaving capillary

blood leaving capillary
tissue fluid
blood leaving capillary

blood entering capillary
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15 The graph shows changes in the volume of the ventricles during the cardiac cycle.

16

¢ P

volume /
arbitrary units

- - :
] ventricular diastole

atrial systole  gystole

stages of the cardiac cycle

Which valves open and close at P and R?

atrioventricular | semilunar valve
valve at P atR
A closes closes
B closes opens
C opens closes
D opens opens

The table shows the blood test results of two students, X, and Y for blood
transfusion.

donor
X Y
X no agglutination agglutination
recipient — —
Y no agglutination no agglutination

Which of the following may be the blood types of students X and Y?

student X student Y
A A AB
B A
(o B B
D AB O
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17 The diagram shows the rib cage and some of the muscles involved in breathing

18

as seen from the side.

vertebral
intercostal __ column
muscles i
sternum . diaphragm

What happens when the intercostal muscles shown in the diagram contract?

The diaphragm moves down.
The lungs inflate.

The pressure inside the lungs decreases.

o o0 w >

The ribs move down.

The diagram shows some of the reactions of carbon dioxide when it enters the
blood from cells in a metabolically active tissue.

Which reaction is catalysed by the enzyme carbonic anhydrase?

Co,

A B
plasma Lv CO, + H,O0 - H,CO, -+ H" + HCO,"

c D
s CO, + H,0 = H,CO,

red blood cell
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19 Which of the effects listed occur as a result of inhaling both carbon monoxide and
nicotine from cigarette smoke?

20

A OWON -

o o0 w P

increased heart rate
increased risk of cardiovascular disease
increased risk of emphysema
increased risk of lung cancer

1and 2
3and 4
1,2and 3
2,3and 4

The graph shows the effect of drinking 1 litre of water and 1 litre of concentrated

salt solution on the urine output in a healthy person.

urine output in a healthy person / cm?®

500 ;
A
/ \

400 ¢ /)

300 -~ \

200 - [ \

100 +

1 f \

.
——

1 2 3

4

\
\ X
| / 2 %/A s
-\i .- ad .\v\’ Y
g p——

b

time after drinking / h

Which correctly identifies each line and the explanation for it?

drinking 1 litre of water drinking 1 litre of cpncentrated salt
solution
line explanation line explanation
A X less ADH to be produced Y more ADH to be produced
B X more ADH to be produced Y less ADH to be produced
(o Y less ADH to be produced X more ADH to be produced
D Y more ADH to be produced X less ADH to be produced
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21 The bar charts show the relative levels of some substances in the blood before
and after passing through a certain organ in the human body.

relative levels relative levels
IS 'y

HIF :
i3] sl s AMIENE

sugar

components in blood components in blood
before passing through after passing through

Which organ has the blood passed through?

A kidney

B liver

C lungs

D smallintestine

22 The diagram shows some structures in a section through human skin.

2
direction of blood

Which structures contain muscles that relax when the surrounding temperature
is too hot?

A 1and 2 B 1and3 (o4 2 and 4 D 3and 4
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23 The graph shows the blood sugar level of a person who has consumed 50 g of
glucose at the time indicated.

140 AR T :
H 1 84
130 eaaacs » s amm
blood sugar 120 —— :
level / mg per Sasesmiseeai Tees:
100 cm?® - - -
110 ‘ by boe SRNN SRS
) R 1 b .i .- :‘
100 g= $ T
1 L 1
90 4 4 -+ -4+
S i .
80 AALl L 22 Al
10 00 T 10.30 11.00 11.30 12.00
glucose time on 24-hour clock
consumed

At which time of the two-hour period would the secretion of insulin and glucagon

increase?
increased amount of insulin increased amount of glucagon
A 10.30 11.00
B 10.30 11.30
(o 11.00 10.30
D 11.30 10.30

24 The nerve pathway of a simple reflex arc is shown below.

nerve to brain B stimulus
running up the A *
spinal cord

receptor cells

response

Where should a cut be made so that a response is enabled without sensation of
pain?
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25 A person is sitting in a brightly lit room. After five seconds, a light is turned off.
Five seconds after that, the light is turned on again.

Which graph shows the changes in the diameters of their pupils?

A B
pupil pupil
diameter / diameter
arbitrary / arbitrary
unit unit
10 15 5 10 15
time/s time/s
C D
pupil pupil
diameter diameter
/ arbitrary / arbitrary
unit unit
10 15 5 10 15
time /s time/s

26 The diagram shows a potato plant reproducing asexually by tubers.

soil surface

tuber

Four observations were made about the potato plant.

There is one parent plant.

The tubers are attached to the parent.

The tubers are genetically identical to the parent.
The tubers store food.

BON -

Which of these observations describe asexual reproduction?

A 1and3 B 1and 4 C 2and3 D 2and 4

141



15

27 The table below shows information about the flowers of three different plants.

flower characteristics plant A plant B plant C
petal colour white purple bright yellow
aroma none pungent smell sweet smell
petal size 0.3cm 10.0 cm 40cm
nectar volume none medium amount | large amount

Which inference is valid concerning the method of pollination for plants A,

B and C?

A All three plants are wind pollinated.

B  All three plants are insect pollinated.

C Plant A is wind pollinated but plants B and C are insect pollinated.
D Plants A and B are insect pollinated but plant C is wind pollinated.

28 The diagram shows a fetus in the uterus.

Which substance will be at a lower concentration at X than at Y?

carbon dioxide and glucose
carbon dioxide and urea

glucose and oxygen

o o0 w P

oxygen and urea
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29 The diagram shows the menstrual cycle of a woman in the month of September.

Sunday Monday Tuesday | Wednesday | Thursday Friday ‘ Saturday
1 2 2 4 5 6
7 8 9 10 11 12 13
,1“—- 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

= gvulation

I | = menstruation

Why fertilisation would not take place if sperms are released into the vagina on
the 8th September?

Sperms are washed out of the female uterus by the menstrual flow.
Sperms can survive in the female reproductive system for only 3 or 4 days.

Sperms must be released after ovulation for fertilisation to take place.

o0 w >»

The uterus lining is washed out of the female body during menstruation.

30 A student examined the cells in the growing region of an onion root and obtained
the data below.

stage number of cells
interphase 886
prophase 73
metaphase 16
anaphase 14
telophase 11

What percentage of cells in mitosis contains chromosomes that appear as two
chromatids?

A 975% B 959% C 781% D 89%
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31 The diagram shows two homologous chromosomes in early prophase | of meiosis
in an animal cell. Two genes, A/a and B/b, whose loci occur on the homologous
chromosomes are also shown.

Which row of diagrams is a possible representation of these chromosomes as they
progress from anaphase | to prophase 11?

anaphase | prophase Il

AN

YARY4

N
&

G

%
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32 The photomicrograph shows cells in different stages of mitosis.

33

34

In which order do these stages occur?

335>2>1>4
335>1>2>4
453553152
4>5>1>2>3

o0 w P

Which correctly shows situations in which DNA and RNA are both involved?

replication transcription translation
A v v X
B v X v
c X X V
D X N X

key
v\ involved

X not involved

Genetic engineering can be used to introduce new characteristics into animals

and plants.

Which characteristic is not likely to be introduced into a cereal crop plant by

genetic engineers?

resistance to bacterial diseases
resistance to fungal diseases

resistance to insecticides

o0 w P

resistance to viral diseases
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35 The table shows the percentage of nitrogenous bases in four samples of nucleic
acids.

Which base is adenine?

percentage of nitrogenous bases / %
sample
A B (o D uracil
1 19 31 31 19 nil
2 26 24 24 26 nil
3 25 25 nil 25 25
4 18 32 32 18 nil

36 The family tree shows the inheritance of the ability to smell flowers called freesias.
The allele for the ability to smell freesias is dominant.

key

female able to female unable to . male able to male unable to
smell freesias smell freesias smell freesias smell freesias

@M -

o m O O
. ® 0O O

Which individual’'s symbol is not correct?

37 One gene has two codominant alleles, AF and A" and one recessive allele, A°.

How many different genotypes and phenotypes are possible?

genotypes phenotypes
A 3 3
B - 6
(o 6 4
D 6 6
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38 Inthe leopard, coat colour is controlled by a single gene with two alleles, H and h.
There are two varieties - black panthers and spotted leopards.

The diagram shows a cross between a spotted leopard and a black panther.

All the offspring in the F1 generation were spotted leopards. The results of a cross
between two animals of the F1 generation are also shown.

parents

black panther

F1

| 1 1 1

What are the genotypes of the original two parents?

spotted leopard black panther
A HH hh
B HH Hh
c Hh hh
D hh HH

39 The graph shows the quantities of toxins that accumulate in four populations, each
at different trophic levels in a food chain.

Which is most likely to be herbivores?

1600 1 e

-

) . 1200 A
quantity of toxins

accumulated
/ parts per million 800 -

-

400 -
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40 The diagram shows part of a food web.

eagle
]

ladybird thrush
[} 3
aphid caterpillar snall
\ |

free

badger

N/

hedgehog

slug

Which is a pyramid of numbers based on this food web?

END-OF-PAPER
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Section A: Structured Questions [50 marks]
Answer all questions.
Write your answer in the spaces provided.

1 Fig. 1.1 shows part of the flowering head of a tree.

Structure D contains stomata similar to those found in the leaves.
K and L represent gases that pass into and out of the leaves and flowers during
daylight hours.

(a) The flowers are very pale pink in colour. Suggest the identity of gases K and
L. Explain your answer.

K L

explanation

[4]

(b) State the function of structure E.

(1
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(c) Fig. 1.2 shows the effect of the concentration of carbon dioxide on the rate of
photosynthesis in apple plants at 20 °C.

25’ | | I ] 1

| ! I
204 kt " REEREEEE

| } |

rate of ! ‘ I
photosynthesis / 12| A
bit it T U000 O 0
arbitrary uni i6 HEEEHE R
St HH

0 —- — .
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
percentage concentration of carbon dioxide in the air / %

Fig. 1.2
(i) A farmer grows apple plants in a large greenhouse.
Calculate the percentage change in the rate of photosynthesis of the

apple plant when the carbon dioxide concentration is decreased from
0.08 % to 0.04 % in the greenhouse.

percentage change = % [1]

(ii) Explain why the farmer would not use a concentration of carbon
dioxide higher than 0.08 %.

(2]

[Total: 8]
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2 Fig. 2.1 shows the life cycle of C. elegans.
The diploid number of this species is 12.

adult which has
both male and
female sex organs

diploid body cells

of the adult
\ P\

egg

sperm\\‘\‘
- \
e ®

embryo passes out
of adult and

not drawn to scale continues
development

Fig. 2.1

(a) Define the term diploid.

(]

(b) State the number of chromosomes found in each cell of the embryo.

(1

(c) Suggest why there is very little genetic variation in the offspring of the adult
shown in Fig. 2.1.

(2]
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(d) (i) Identify the type of cell division that occurs at P.

[1]

(i) Explain why the cell division identified in (d)(i) occurs at P.

[2]

[Total: 7]
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3 Two common genetic conditions, glaucoma and albinism, affect the human eye.

(a) Fig. 3.1 shows a drawing of a section through a human eye.

Fig. 3.1

(i) Glaucoma is caused by a build-up of pressure within the eye which
may damage structure X as shown in Fig. 3.1.

Suggest how a person with untreated long term glaucoma may have
vision loss and absence of pupil reflex.

[3]

Fig. 3.2 shows part of a family tree in which some of the people have the
type of glaucoma that is caused by the recessive allele, g.

1 2

O |
3L,4 -5 {js

key:
O female without glaucoma |:| male without glaucoma
‘ female with glaucoma - male with glaucoma
Fig. 3.2
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(i)  With reference to Fig. 3.2, state and explain the genotype of
individual 1.

[3]

(iii)  State the probability of a male child with glaucoma from parents who
are both heterozygous.

(1

(b) Tyrosinase is an enzyme that functions in the production of dark brown
pigment, melanin, normally present in the iris of eyes. The tyrosinase gene
can be found on human chromosome number 11.

Fig. 3.3 shows how the colour of iris varies according to the distribution of
relative amount of melanin present in iris.

100

90
relative amount
. 80
of melanin in iris
/ arbitrary unit 70
60
50
40
30
20
10
0
black brown green blue
colour of iris
Fig. 3.3

The role of tyrosine in melanin production is shown below:

tyrosinase
tyrosine —— dihydroxyphenylalanine ——» melanin
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(i) Explain how a gene mutation on chromosome number 11 may result

in formation of blue iris.

(i) Using the information given in the question, state and explain if iris

colour is a continuous or discontinuous variation.

4 Kidneys are important body organs involved in excretion.

(a) Define the term excretion.

Three samples of urine were obtained from different people to check if their
kidneys are functioning normally. Benedict’s test and biuret test were performed

using the three urine samples.

Table 4.1 shows the results.

Table 4.1
sample Benedict’s test biuret test
A green precipitate colourless solution
B blue solution colourless solution
C blue solution violet colouration
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(b) Using the information from Table 4.1, explain which sample could be from

(c)

a person with

(i) high blood pressure,

[2]

(ii) diabetes.

[2]

A person with kidney damage needs to undergo the process of dialysis to
take place several times each week.

(i) State one way in which blood returning from the dialysis machine will
differ from blood leaving the body to enter the dialysis machine.

[1]

(i) Suggest and explain how the efficiency of dialysis is affected if the
dialysis fluid contains a small amount of urea.

[2]

[Total: 8]
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5 Fig. 5.1 shows a carbon cycle with the arrows representing the various
processes happening in the cycle.

atmospheric
carbon
dioxide

combustion

decomposition

S, 2 e ” .: ‘,
m‘ w v gradual production

of fossil fuel /
coal, oil

and gas

Fig. 5.1

Table 5.1 shows the amount of carbon transferred in the various processes of
the cycle per year.

Table 5.1
processes flow of carbon in gigatons of carbon per year

decomposition 11

A 90

B 110

(o 140
combustion 8
fossil fuel formation 15

(a) Arrows A and B represent the same process.
State the equation, in symbols, to represent this process.

(1
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(b) Using the information in Fig. 5.1 and Table 5.1, explain how forests can act
as a carbon sink.

(3]

(c) Fig. 5.2 shows the direction of flow of a river near a fertiliser factory. The
concentration of dissolved oxygen and nitrate of river water taken from site

A to site B were measured as shown in Fig. 5.3.

&__
3 y site A
fertiliser Q \ site B
factory N k
— N
%
Fig. 5.2
. ' . .
dissolved X dissolved 1 d|s§olved
oxygen oxygen nitrate
concentration concentration
/ mg dm™ / mg dm

dissolved
. nitrate

distance downstream from site A to site B / km

Fig. 5.3
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With reference to Fig. 5.2 and Fig. 5.3, explain the appearance of large
numbers of dead fish in the region marked X in Fig. 5.3.

(3]

[Total: 7]

Fig. 6.1 shows an organ, X, and its associated blood vessels P, Q and R.

from heart
to heart

small intestine

Fig. 6.1

Organ X is involved in the following processes:
» the metabolism of amino acids,
* the breakdown of chemical substances, including alcohol.

(a) Name blood vessel R.

(1
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(b) Samples of blood of a healthy person were taken from blood vessels P and
Q to determine the concentration of blood glucose after a meal.

Fig. 6.2 shows the concentration of glucose in the two blood vessels 1 hour
after the meal.

10 NN
blood glucose 1
concentration / =
SRR
mmol dm-3 51
i
P-"_'
b+ o
=
o L

P Q

blood vessels

Fig. 6.2

(i) Describe and explain the difference in the blood glucose concentration
of the blood samples taken from blood vessels, P and Q.

(2]

(ii) State the blood glucose concentration of blood sample taken from
blood vessel Q, 6 hours after the meal.

(1

[Total: 4]
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7 Fig. 7.1 shows the core body temperature of a cyclist before, during and after a
race.

41.0

0
temperature / °C  39.0 pasas

37.0

35.0
09.00 T09.30 10.00 10.30 11.00

start of race

time of day in hours and minutes

Fig. 7.1

(a) Name the process by which the core body temperature returns to a set point
of 37.0 °C is achieved.

(1]

(b) Explain how sweat glands assist in the control of the core body temperature
from 09.15 to 10.30.

[3]

162



15

(c) Plants transpire while humans sweat to prevent overheating.
An investigation on transpiration was carried out at four different humidity
levels as shown in Fig. 7.2. All other conditions were kept constant.

leafy shoot

coloured water rubber bung

rubber tubing direction of movement

capillary
tube ' / meniscus (end of liquid)

Fig. 7.2

The distance moved by the meniscus in five minutes at each humidity level
is recorded and shown in Table 7.1.

Table 7.1
relative humidity dlsta_nC(_e moyed by meniscus
in five minutes / mm
1 (least) 53
2 44
3 37
4 (most) 32

(i) State one conclusion that can be drawn from the results in Table 7.1
about the effect of humidity on the rate of transpiration.

(1]

(ii) State one other environmental change that can result in the same
outcome on the rate of transpiration as the increase in relative
humidity.

(1

[Total: 6]
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Section B: Free-Response Questions [30 marks]
Answer all the questions in this Section in the spaces provided.
The last question is in the form of Either/Or.

Table 8.1 shows data for the percentage of genetically modified (GM) crops
such as soy bean and wheat grown in the USA from 1996 to 2014.

Table 8.1
percentage of GM crops / %
year soy bean wheat
1996 7 3
2000 34 7
2004 65 20
2008 80 35
2012 83 55
2014 84 68
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(a) On Fig. 8.1, draw a line graph to show how the percentage of each GM
crop shown in Table 8.1 changes from 1996 to 2014.

Label the graphs drawn for each GM crop clearly.

percentage of GM crops / %

r

> year

Fig. 8.1
[4]
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(b) With reference to the graph drawn in (a), compare the changes in the GM
soy bean and wheat crops grown from 1996 to 2014.

[3]

(c) Fig. 8.2 shows two possible uses of the same area of land to produce food.

1 hectare of land
when farmed

produces produces

or 7.5 tonnes of

wheat grain to
produce 12000
loaves of bread |

0.3 tonnes of lamb
o produce 1200
portions of meat

Fig. 8.2

Use the information in Fig. 8.2 and your own knowledge, explain why it
would be more efficient use of the land to grow wheat as a food source for
humans, as compared to rearing lambs.

[4]

[Total: 11]
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(a) Respiration releases energy. Some energy is used for greater muscle
contraction during vigorous exercise.

Outline two other uses of energy in the human body.

1

[2]

(b) Blood samples were taken from a person’s finger before, during and after
vigorous exercise and tested for lactic acid.

The results of the test for lactic acid are shown in Fig. 9.1.

period of exercise

14 .

1

1

™1 1 :
-+ IR 4. . 444 & .

12

104+

blood lactic acid
concentration /
mmol dm™

1 1
3 11 1 | 11
T 1

1 i 111
0 10 20 30 40 50 60 70 80 90
time / min

Fig. 9.1
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With reference to Fig. 9.1, describe and explain the changes in blood lactic
acid concentration during and after exercise.

[7]

[Total: 9]
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Either
10 (a) Describe the similarities and differences in structure and function of root
hairs and villi.

(i) similarities

[3]

(ii) differences

3]

(b) Describe and explain how water molecules from the xylem in the leaf
reaches the atmosphere through the leaf.

[4]

[Total: 10]
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OR

10 (a) Blood flows through different types of blood vessels after leaving the heart.
Draw a line on Fig. 10.1 and Fig. 10.2 to show how the mean blood
pressure and diameters of the vessels that blood flows through vary.

A A
mean diameter of
blood blood
pressure vessel /
[ arbitrary arbitrary
unit unit
arteries capillaries veins arteries capillaries veins
blood vessel blood vessel
Fig. 10.1 Fig. 10.2 [3]

(b) Using the lines drawn in (a) and your biological knowledge, explain the
difference in the mean blood pressure in an artery and in a vein.

[4]

(c) Suggest how a narrowed coronary artery may affect heart function.

3]

[Total: 10]
END-OF-PAPER
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MARK SCHEME

PAPER 1 : MULTIPLE CHOICE QUESTION
TOTAL: 40 MARKS

1 2 3 4 5 6 7 8 9 10
D C B C D A A B B A
11 12 13 14 15 16 17 18 19 20
B D D D A A D C A C
2 22 23 24 25 26 27 28 29 30
A C B A B A C C B C
A 32 33 34 35 36 37 38 40
D C D C B B C A C A

PAPER 2 (TOTAL: 80 MARKS)

SECTION A: STRUCTURED QUESTIONS (50 MARKS)

Abbreviations 3 //

; separates marking points N\ o &

/ alternatives \.\ 9

) contents of brackets are ndt\equlred\pu‘t\shoulﬁ be imp

R reject —

A accept (for answers correctly cued by the questlon or guidance for

examiners) ( { ~

Ig ignore (for incorrect but’ |rrelevant responses)

AW alternatlve wording (W (Where respénses vary more than usual)

AVP alternative valid: pomt (where a greaterthan usual variety of responses is

expected) | > - l‘-.. ))
ORA g o?\(e\gerse\al‘ggm’eht >~ (NN

underline | | actual WOrd underlmed must be used by candidate (grammatical variants

' ., excepted) | "

statements On both SIdes of the + are needed for that mark
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Suggested marking points

Marks

K: Oxygen/O;;
L: carbon dioxide/CO,/water vapour ;

explanation
no chlorophyll/no chloroplasts + No photosynthesis ;

respiration;

A transpiration if water vapour given for L ;

(max 4)

(b)

E (Anther) produces/manufacture pollen grains/male gametes ;

(c)(i)

(16-20)/20 x100% = -20%

Sign + answer ;

(c)(ii)

Maximum rate of photosynthesis is reached ;
Ig Graph levels off/remains constant.

Concentration of carbon dioxide is not the limiting factor/
another named factor such as light intensity, temperature is t
factor ;

2 | ()

containing only two comp

(b)

12 ;

(c)

Any 2 points below: S A

gametes from same |nd|V|anl\ \ ' "
self-fertilisation/described-; \ \

only new source of/ﬁanahon’ |s‘mdt@t|on y

(d)(i)

variation produced by mem \ D
Meiosis ; W aa \ N

(d)(ii)

Any 2porﬁts‘be[ow PR ( -;-jv-r’;,‘

- ¢
¢ \ S

reduction dlvslon/chromosome number ISAhaIved

/ ’preVents doub1|ng of chromosome number with each generation/when

'nucler of\gametes fuse’ iogetht—:-rlat fertilization ;
| reference to haploid (cells/gametes/sex cells) ;

productlon of gamete/sex cells

(max 2)

——— NN\ Total:

TR B
.”\'

abspncg\lptk bf,hpf’ve transmission ;

"effectorS‘ brain + iris muscles/circular and radial muscles in iris not
Pq g.any nerve transmission AW ;

no transmission anng/vra/through motor neurone (from the
brain)to (effector or the iris muscle) ;

Ig: identification of X as sensory neurone or optic nerve

(@)(ii)

genotype of individual 1 is Gg ;

AND

Any 2 points below:

individual 4/5 has 2 copies of the recessive allele/genotype is
gg/homozygous recessive ;

individual 4/5 inherits a copy each from individual 1 and 2/individual 1
and 2 each pass down a recessive allele, g to individual 4/5 ;
individual 1 is not affected due to presence of a dominant allele present ;

(1]

(2]

(max 3)

(a)(iii)

1/8 or 0.1250r 12.5 %
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(b)(i) | Any 2 points below: 2
Change in the base sequence of DNA causing a different protein to be | (max 2)
formed AW ;

Change in the shape of the active site, so tyrosine cannot fit/bind to the
active site ;

dihydroxyphenyalanine cannot be synthesized from tyrosine if
tyrosinase is absent + precursor of melanin is dihydroxphenylalanine
AW ;

(b)(ii) | Discontinuous variation + no intermediate 1
phenotypes/distinct/separate categories ;

Total: 10

4(a) Removal of metabolic waste products from the body ; 1

(b)(i) | Sample C + presence of proteins ; 2
Protein is forced out of glomerulus/capillary/into Bowman’s
capsule/into the glomerular filtrate ;

(b)(ii) | Sample A + presence of reducing sugar such as glucose ; 2
Too much glucose in the blood and thus not all glucose in is
reabsorbed into capillaries ;

(c)(i) | Any 1 point below:

Lower pressure ;
Less/no urea ;
Reference to |ncrease/decrease + concentr i

(c)(ii) | Any 2 points below: & 2
Reduced/less efficient in removing L}r\eé\ '&’ (max 2)
Gentler/less steep concentratron gradlent of urea betweén bloo
dialysis fluid ; —
slower rate of dn‘fuswnof urea from bIood lnto dlaly5|s fl

% .\ /D Total 8
\ i — S N\
5 |(a) CsH1206% 6‘&2 > 6 COz + 6,H10 (AN 1
R: word equatlon/unbafanced equatson/wrong formula
(b) Ay’ 3 points be}aw N — 3
p 7Stores/removes ‘more carbon than ft releases ORA; (max 3)
/ 'Supported wlth data from tHe table 110 Gigatons for release vs 140
. | | Gigatons far \$tdrage \
.| [Reference to photosynthess exceeds respiration ORA ;
* Photosynthe5|s removes ‘carbon from atmosphere while respiration
. | releas&s carppn hqtq\gtmosphere

(c) | Rich.in nifrates/AW + algae bloom/excessive algae growth + sunlight 3

“unable to-penetrate and reach below ;
Referen o aerobic bacteria rapldly multiply using nutrients from
de‘a\&\zf,gémc remains, further depleting dissolved oxygen;
Referénce to fishes die due to lack of dissolved oxygen ;
Total 7
6 (a) Hepatic artery ; 1

(b)(i) | Any 2 points below: 2
(concentration high) in the blood vessel P (hepatic portal vein) is blood | (max 2)
with glucose absorbed from the intestine ;
concentration is lower in the blood vessel Q (hepatic vein) ;

Action of insulin to stimulate the conversion of excess glucose to
glycogen in the liver/ glucose absorbed into liver cells ;

(b)(ii) | 7 mmol dm=; 1
Note: units must be quoted.

Total: 4
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(a) negative feedback ; 1

(b) Any 3 points below: 3
Release more sweat ; (max 3)
Evaporation of water (in sweat) ;
uses heat from body / skin / blood / refer to removal of latent heat of
vaporisation ;
results in evaporative cooling ;

(c)(i) | Any 1 point below: 1
Rate of transpiration decreases as relative humidity increases ORA ; | (max 1)
The higher the relative humidity, the shorter the distance moved by the
meniscus ORA;

(c)(ii) | Any 1 point below: 1
Decrease in temperature ; (max 1)
Decrease in wind speed ;

Decrease in light intensity ;
tal 6
Q o,///
\, Io
QAN
N\ ))
= X
N— ~ N
N <\/ N (Lg,) ¥
IONSAO
d (\\ N~ (NS
/ \\ \(ﬁ G-
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5

SECTION B: FREE RESPONSE QUESTIONS (30 MARKS)

Qn

Suggested marking points

Marks

8 ()

Appropriate scale used (occupation of graph > 50% of grid provided) ;
Points plotted correctly for both curves ;

Graph labelled — soy bean and wheat ;

Correct graph type — Point to point. (Reject if extrapolation from
origin) ;

(b)

Both increase in growth ;

Growth for soybean is more than growth for wheat ;

Soybean growth levels off/lbecome relatively constant but wheat
growth continue to increase ;

(c)

Any 4 points below:
More food produced + Comparative data manipulation (12000 loaves
vs 1200 portions of meat OR 25x more mass/10x more food
products) ;

Fewer levels in food chain AW ;

Less energy lost/more efficient ;

Energy loss between/within trophic levels ;

e.g of energy lost in animal’s
respiration/movement/excretion ;

Correct reference to herbivore/carnivore + huma

Any 2 points below: & \
Cell  division/cell g{OWthltlssue k.
development ; )
Transmission of
Maintenance of co
Chemlcq%’re‘ac\lons
Active tranSport of absorbed named' substances in to villi/in small

intéstine ;| | B \))

/ .Ex\:\re‘uon (selectlve reabsorpt(on o’f glucose fions) ;

[ AVP\ \ (

(b "
o]

Z

DescriRt/bq \ "v, . "(” N
I-Lactic acnd concentratlon increases, steeply/quickly/AW, during

|-exercise,; QU

Decreases stpeply Ihen gradually after exercise ;

»Any use ?ﬂﬁg{@s)(e g peak at 13.2 mmol dm-3 at 15 minutes) ;

ANp” 2 i Vg

Any\l’ pomts below for explanation:

Oxygen, demand increases/does not reach muscles fast enough/AW ;
Anaerobic respiration ;

Provides/releases energy or A Produces ATP ;

R: produce/makes energy

Anaerobic respiration produces lactic acid ;

Lactic acid diffuses from muscles into the blood ;

Lactic acid, is broken down/respired/oxidised/converted to
glucose/AW in the liver ;

Reference to oxygen debt ;

(max 7)

Total:
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6

10E | (a)(i)

Any 3 points below (2 structural + 1 functional or 1 structural + 2
functional)

Structural similarities:

Long/elongated ;

Provides large surface area ;

Functional similarities:
Absorption/uptake of ions/salts/minerals/named/water ;
Active transport/diffusion involved ;

(max 3)

(a)(ii)

Any 3 points below (2 structural + 1 functional or 1 structural + 2
functional)

Structural differences:

Cell wall vs no cell wall ;

(root hair) part of one cell ;

(villi) many cells/multicellular ;

Reference to absence of blood vessels/lacterals/ORA;
AVP;

Functional differences:

Root hairs + absorb from the soil ;
Villi + absorb from the gut/small intestine ;
Villi + absorb from amino acids ;

Villi + absorb glucose ;

Vili + absorb lipids/glycerol/fatty fac' ds

(b)

Any 4 points below:

Pathway: (xylem) = mesgp‘hyll cellk 9\ mter&llular
(atmosphere); \ \

Process: osmosis for xylem to mesophyll célls + down
gradient ; f

Process: diffusiorsk theL e_)g irém m{e({cellular air space to
atmosph b 'i""/"i'f‘\\-'

Through topqata\ -/ ~\I)
Evaporathn ‘of wateﬂ reference to wéter vapour formation ;

potential

(max 3)

N\ \ VAN o \\ Total:

10

N\ W WA

100 | (a) T
N

Mean‘hlo\)\d bréssure ,(g‘ql’;ease?‘but not touching zero);

| Diameter:

L\ne\dec,ré@ses (‘(6Qv‘e$t\ét caplllarles) followed by increase ;
Velﬁﬁdf‘émetef/dT@\vh to’be higher than the artery;

®)

[y 4 points Belojir

‘|'Reference to. heart/ventncle + pump/source of pressure ;

Qfe,sgdre réTa’tes to distance from heart/pump A: arteries take blood
frop/aré close to heart ;

Resistance/friction ;

Narrow lumen (in artery) ORA for vein ;

Thick/muscular/elastic walls (in artery) ;

Generation of tissue fluid in capillaries ;

(max 4)

(c)

Any 3 points below:

Less blood flow containing oxygen/glucose (through coronary artery)
R: no blood flow ;

to cardiac/heart muscle/muscle cells ;

Less aerobic respiration/described of the muscle cells (R: no aerobic
respiration) ;

Heart muscle/cells cannot contract much/less forceful contraction (R:
no contraction) ;

Total:

10

THE END
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2

GMS(S)/BiologyP1/Prelim2018/4E

The diagram below shows a plant cell in a leaf of a tree.

Which of the following correctly shows the pathway involving the synthesis of a
protein molecule needed for the development of a fruit?

A

B
Cc
D

1->
1->
2>
7>

2>
6>
5->
1->

5->
5->
7>
2>

g = O »

The diagram shows blood passing through an arteriole into a capillary. Part of the

capillary wall has been cut away to show the blood.
direction of blood fiow

What is the level of organisation of the structures labelled P and Q7

P Q
A organ cell
B organ tissue
Cc tissue cell
D tissue tissue
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3 GMS(S)/BiologyP1/Prelim2018/4E

Strips of plant tissue were immersed in a range of sucrose solutions of different
concentrations.

Their lengths were measured before immersion and after 30 minutes in the
different solutions.

The graph shows the ratio of their initial length to final length.
1.4+

1.2

. 1.0+
initial length
final length 0.8

0.6+

04 T T T T T T 1
01 02 03 04 05 06 07 08

sucrose concentration / moldm=

Which concentration of sucrose solution, in mol dm, has the same water potential
as the cell sap before immersion?

A 0.10
B 0.25
Cc 0.45
D 0.80

Where and how does carbon dioxide enter a plant?

where how
A root hair cells active uptake
B root hair cells diffusion
C stomata active uptake
D stomata diffusion
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4

5 The diagram shows a biological molecule.

What type of molecule is this likely to be?

GMS(S)/BiologyP1/Prelim2018/4E

A fat
B glycogen
C protein
D sucrose
6 A mixture of food gives the following results on testing:
a purple colour in the biuret test;
a blue colour when heated with Benedict's solution;
a yellow colour with iodine;
a white emulsion with ethanol.
What does the mixture contain?
A fat and protein
B protein and reducing sugar
C reducing sugar and starch
D starch and fat
7

Protease enzyme breaks down protein to amino acids.

In the ‘lock and key’ hypothesis, what is the lock and what is the key?

lock key
A amino acid protease
B protease amino acid
C protease protein
D protein protease
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5 GMS(S)/BiologyP1/Prelim2018/4E

Four flasks labelled Q, R, S and T were prepared. The contents of each flask are
given in the table below.

flask contents of flask experiment
temperature (°C)
Q 20 cm? of starch + 5 cm? salivary amylase 35
R 20 cm? of starch + 2 cm?3 salivary amylase 35
S 20 cm? of starch + 5 cm?® boiled salivary 35
amylase
T 20 cm? of starch + 5 cm? salivary amylase 10

Equal volumes of samples from each flask were obtained and tests for starch were
done at 5-minute intervals. Each experiment was carried out over a time span of
25 minutes. The results of the experiments are shown in the graph.

._ =
o N
X .

Starch concentration

-}

0 5 10 15 20 25
Time (min)

Which of the following shows the accurate trends for reactions in flasks Q and S?

OO0 W >
W w = N[O
[ Y NG 7
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6 GMS(S)/BiologyP1/Prelim2018/4E

9 Rachel has a damaged liver due to excessive drinking. Many functions of the body
will be affected.

Which of the following function will not be affected?

secretion of digestive enzymes
formation of urea
production of bile

(w N o T v e B

formation of glycogen

10 The graph shows the changes in blood glucose concentration during periods of
rest and exercise.

high
Y
blood sugar _\ﬁ
concentration
X
low + time
\ I\ ~ I\ v J
rest light rest

exercise

What causes the change in blood glucose level between X and Y?

glucagon secretion | insulin secretion glycogen stored in liver
A decreases increases increases
B decreases increases decreases
C increases decreases decreases
D increases decreases increases
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7 GMS(S)/BiologyP1/Prelim2018/4E

1 The graph shows how the rate of photosynthesis of a plant varies with light
intensity at two different carbon dioxide concentrations. The temperature is kept
constant at 20 °C.

1% carbon dioxide
concentration

rate of X
photosynthesis

0.04 % carbon dioxide
concentration

light intensity

Which factor is limiting the rate of photosynthesis at point X?

A availability of chlorophyll

B availability of water

C concentration of carbon dioxide
D intensity of light

12 The chart below shows the distribution of stomata on the upper and lower
epidermis of the leaves of four plants.

30000 29400
g 20000 il
3 T [ upperepidermis
P S
.g - lower epidermis
8 10000 8900
5 upper lower
e epidermi epidermis
zZ ‘
2500 i
2300 ; :
ol [ mmm 0 0 3.4,
A B C D

Which of these plants would be found floating on the surface of a pond?
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8 GMS(S)/BiologyP1/Prelim2018/4E

13 The diagram shows pressure changes in the left side of the heart during part of
the human cardiac cycle.

At which point do the atrioventricular valves open?

16 -
pressure left atrium
/kPa 8 left ventricle
0
o 11
A B

14 The diagram below shows the mammalian blood vessels connected with the small
intestines and the liver.

X T
| *®)
liver ) small
) intestine
\_ y
,,' :T‘ TN - N —
L/
Which of the following is correct?
blood vessel X blood vessel Y
A more urea less urea
B more oxygen less oxygen
C more carbon dioxide less carbon dioxide
D valves present valves absent

186



15

16

9 GMS(S)/BiologyP1/Prelim2018/4E

The life span of red blood cells is approximately 120 days. New red blood cells are
released into the bloodstream from the bone marrow. Unlike typical cells in the
body, they do not reproduce by mitosis.

What is the likely explanation for this?

A
B

Red blood cells have haemoglobin which inhibits cell division.

Red blood cells move around constantly, so they are not able to remain
stationary for cell division to occur.

Red blood cells have lost their nuclei, so they are not able to carry out cell
division.

Red blood cells are too small for cell division to take place.

The photomicrograph shows an aphid feeding on a branch of a woody tree, Tilia.
The fluid extracted by the aphid consists of sieve element sap. The high turgor
pressure in the sieve element forces the cell contents through the food canal of
the aphid. Once every 30 minutes, a droplet of undigested sap exits from the aphid.
Plants exhibiting extensive aphid damage can have a variety of symptoms, such
as decreased growth rates, stunted growth, low yields and death.

- N & .
A T i L

PN I Tl ..‘—-“—r ..5“_? 3
— branch of Tilia

5

aphid

undigested sap

Which of the following pairs of observation and explanation is correct?

observation explanation

rich in solutes, especially sucrose and

A sieve element sap . .
amino acids.
B high turgor pressure numerous mitochondria in sieve tubes to
in sieve element carry out active transport.
C undigested sap product of defecation and not excretion.
) due to low levels of manufactured food
D variety of symptoms

substances left for Tilia plant.
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10 GMS(S)/BiologyP1/Prelim2018/4E

17 A plant was enclosed in an environment that contained radioactive carbon dioxide
for 24 hours. The leaf, stem and root of the plant was then sectioned to detect
radioactivity. The diagram below shows a leaf, stem and root of the plant.

leaf stem root

1\~1 g‘\ 3 5
© 6 0 6 ) 4
D 6
%y Q9

Which of the numbered parts would show radioactivity?

leaf stem root
A 1 3 5
B 1 - 5
Cc 2 3 6
D 2 - 6

18 The graph shows the concentration of lactic acid in the blood vessel leaving the
leg muscle of a runner before, during and after a race.

beginning of race

. . 100 R T
lactic acid / T
mg/cm?

80

60

40 y =k

/
/

20

5 10 15 20 25 30 35 40 45 50
time / minutes

What is the concentration of lactic acid 15 minutes after the race has finished?

A 32 mg/cm?
46 mg/cm?
70 mg/cm?

OO0 w

92 mg/ cm?
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11 GMS(S)/BiologyP1/Prelim2018/4E

19 The diagram shows the gas exchange surface of a person who has just smoked
a cigarette.

Substance P can cause cancer.

moisture

—— alveolus wall

What is substance P?

A carbon dioxide

B carbon monoxide
C nicotine

D tar

20 The diagram shows the flow of blood and dialysis fluid through a kidney machine.

dialysis
fluid in Y

B

artery —

blood ——e

Which substances have the lowest concentration at X and the highest
concentration at Y?

lowest concentration at X

highest concentration at' Y

o0 w >

glucose
salts
urea
water

salts
glucose
water
urea
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12 GMS(S)/BiologyP1/Prelim2018/4E

The diagram shows a glomerulus and Bowman's capsule of a mammalian nephron

— X

What happens if the diameter of the blood vessel is enlarged at X?

More sodium will appear in the urine.
Less glucose will appear in the urine.

Water reabsorption will be decreased.

o o0 o »r

The rate of urine production will be reduced

The hypothalamus detects a rise in blood temperature above normal.

Which of the following would correct it?

arterioles in the skin sweat glands hair erector muscles
A constrict active relax
B constrict inactive contract
Cc dilate active relax
D dilate inactive contract

Four processes that take place in the human body are listed.

1. absorption of amino acids through the villi
2. maintenance of constant body temperature
3. production of lactic acid in muscles

4. regulation of blood glucose concentration

Which two processes are directly controlled by negative feedback?

A 1and3
B 1and 4
C 2and3
D 2 and 4
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13 GMS(S)/BiologyP1/Prelim2018/4E

The diagram represents a central nervous system. X, Y, and Z show possible sites
where the system can be blocked by a local anaesthetic.

- brain

Sensory nerve . spinal cord

X

Y
motor nerve

Of four men, one had no anaesthetic block and the other three had only one
anaesthetic block at X, Y or Z.

One of the men can feel a pinprick on his leg but cannot move it.

Where is the anaesthetic block for this man?

A block is at X
B blockis atY
C block is at Z
D no block

Tom was waiting at a taxi stand in the middle of the night when a robber came up
to him and demanded money from him at knife point.

Which of the following are likely to take place in Tom’s body at that moment?

(i) relaxation of radial muscle in the iris

(i) dilation of arterioles supplying blood to the gastro-intestinal tract
(iii) dilation of arterioles supplying blood to skeletal muscle

(iv) increased heart rate

A (i), (ii) and (iv)
B (iif) and (iv)

Cc (i) and (iii)

D (iii) only
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14 GMS(S)/BiologyP1/Prelim2018/4E
26 The flow diagram shows the pupil reflex.

2
impulse passes along X
neurone

1 | the

bright light T bran

3
™ synapse in
/‘% -

brain

; \

circular muscles -

areZ impulse passes
along neurone to
theY

Which words complete the flow diagram?

X Y Z
A motor ciliary body contract
B motor iris relax
C sensory ciliary body relax
D sensory iris contract

27 New plants may be grown from groups of cells that are taken from other plants.
The diagram shows part of plant X.

From which structure will cell samples grow into new plants that are genetically
identical to plant X?
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15 GMS(S)/BiologyP1/Prelim2018/4E

The diagram shows the flower of a species of grass that is growing extensively in
a grassland.

Both the male and female reproductive parts matured within 48 hours of each other
three days ago.

Assuming normal climatic conditions, where can intact pollen grains be found in
the flower above?

A 1and 2
B 1and2
C 2and 3
D 2,3and 4

Which precautions should be taken to prevent the spread of HIV?

1 avoidance of any direct skin contact with another person
2 medical staff wearing gloves when treating patients
3 not sharing soap used by another person
4 prevent exchange of body fluids being in direct contact
5 treatment of blood products to destroy the virus

A 1,2and 3

B 1,3and 4

C 2,3and 5

D 2,4and 5
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16 GMS(S)/BiologyP1/Prelim2018/4E

30 The diagram shows part of the male urinary and reproductive systems in side view.

2
What is transported in the tubes labelled 1, 2, 3 and 4?
1 2 3 4
A urine only urine only urine and sperm | sperm only
B sperm only urine and sperm urine only urine only
C urine only urine and sperm sperm only urine only
D urine and sperm urine only sperm only urine only
31 The diagram shows the life cycle of a species of plant.
During which stage does meiosis occur?
mature plant
A
Cc
D
pollen grain ovule

daughter plant
J ‘__4/
see 5
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17 GMS(S)/BiologyP1/Prelim2018/4E

The diagram below shows animal cells undergoing various stages of mitosis.

Identify the stages of mitosis occurring in the cells labelled X, Y and Z.

X Y z
A anaphase prophase interphase
B anaphase telophase prophase
C prophase metaphase telophase
D prophase anaphase telophase

A woman with blood type A marries a man with blood type B. They have children
with each of the four blood groups.

Which of the following statements correctly describes the children in this family?

Some of the children would have the same genotypes as the parents.
None of the children would be homozygous for any of the blood type alleles.
All the children would have at least one copy of the 1°.

o0 w >

Each of them would have either one |*or one IB allele.
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The diagram shows the change that occurs in the frequency of phenotypes in an
insect population over 10 generations.

first generation tenth generation

10 years

later

Which of the following best explains the change in the frequency of phenotype
over 10 generations?

A A decrease in the adaptive value of allele a.
B A decrease in the mutation rate of allele a.
C An increase in the adaptive value of allele a.
D An increase in the population of this insect.

A person with Down’s syndrome is born with 47 chromosomes in each of his/her
cells, instead of 46.

What could cause this?

A mutation happened during the production of the egg cell.
More than one sperm fused with the egg at fertilisation.
Radiation caused a change in structure of a gene in the father's sperm.

o0 w >

The mother was exposed to harmful chemicals while she was pregnant.
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36 The chart shows the inheritance of coat colour in mice. The allele for brown coat
(B) is dominant of the allele for white coat (b).

key
. brown male
O_—. ‘ brown female
[] white male
P O white female
Q

Ll lbidus

What are the genotypes of individuals P and Q most likely to be?

P Q
A BB Bb
B BB BB
Cc Bb Bb
D Bb BB
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37 In an experiment, cows were used to make ‘designer milk’ containing human
antibodies.

The diagram shows the first three stages of the process.

stage 1 DNA from healthy human cell skin cell of cow

gy, S—

stage 2 fertilised egg cell of cow enucleated egg cell

stage 3

new egg cell
In which stages in the diagram above are transgenic cells present?

A stages 1 and 2
B stages 1 and 3
C stages 2 and 3
D stages 1,2 and 3
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38 The diagram shows a short section of a molecule of DNA.

[\

3 adenine

Which of the following sets of labels is correct?

1 2 3
A ribose sugar-phosphate backbone adenine
B ribose phosphate cytosine
C deoxyribose | sugar-phosphate backbone guanine
D deoxyribose phosphate thymine

39 The diagram shows some organisms (not drawn to scale), which live in the same
habitat.

oxpecker bird eats
ticks that suck
zebra’s blood

lioness preys on zebra zebra eats grass

Which of the following is a food chain for this habitat?

grass > zebra - lion - oxpecker bird
grass - zebra - tick 2 oxpecker bird
oxpecker bird - lion - zebra - grass
oxpecker bird - tick > zebra - grass

o0 w>»
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40 The population sizes of four different species of insect were monitored over a
period of 40 years. The results are shown on the graph.

Which species is in the greatest danger of extinction?
20 000
population

10000 —
/

1955 1965 1975 1985 1995

End of Paper
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Section A (50 marks)

Answer all questions.
Write your answers in the spaces provided.

A group of students investigated the effect of soaking small onion bulbs in different
concentrations of sodium chloride solution. They peeled off the outer papery
leaves of the onion bulbs and divided the onions into 6 batches, each with 10
onions.

The onions were surface dried with paper towels and weighed. The mean mass of
the onions in each batch was calculated. The onions were then left in sodium
chloride solutions for three hours.

After three hours the students surface dried the onions and weighed them again.
Their results are given in Table 1.1.

Table 1.1
concentration of mean mass of onions / g _
sodigm chloride before after soaking percen::::;?/ange "
solution / g dm® soaking for 3 hours °
0 147 173 +17.7

25 153 165 +7.8

50 176 172 -2.3

100 154 149 -3.2

150 149 142 -4.7

200 183 175

(@) (i) Explain why the students calculated the percentage change in mass
of the onions.

(ii)  Calculate the percentage change in mass of the onions that were in
the most concentrated solution of sodium chloride. Show your
working. Write your answer in Table 1.1.

(1]
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[1]

(b)

(c)

3 GMS(S)/BiologyP2/Prelim/2018/4Exp

The students plotted a graph of the results as shown in Fig. 1.1.

20 | 1 |
g = i ;
2 10 T
m ) t
c t ) !
- |
X _ . 1 .
g Ot . : =
£ 01+ pztd 11100 -+ 411801 ++4+--1200
8 _jEH i finanmnncs o oL ANENS SanBLAEEEE b
g T
— s

—qodiineAT o S 1 T
concentration of sodium chloride solution/gdm™
Fig. 1.1
(i) Complete the graph using your answer to (b)(i). [1]

(ii)  Use the graph in Fig. 1.1 to estimate the concentration of the sodium
chloride solution that has the same water potential as the onions.

Using the term water potential, explain why the onions change in mass
when soaked in dilute solutions of sodium chloride.

[Total: 7]
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Fig. 2.1 shows parts of the alimentary canal that lie in the upper part of the human
body.

Fig. 2.1

(a) (i) Name the part labelled E

.......................................................................................................................... (1]
(ii)  Name the process that carries food from F to G.
__________________________________________________________________________________________________________________________ (1]
(b)  Suggest why the walls of part H are normally coated with mucus.
_______________________________________________________________________________________________________________________________________ [4]
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Sometimes, particularly when a person is lying flat, partly digested food
returns into structure E through the valve at G. This can cause discomfort
known as heartburn.

(i) Suggest why heartburn is not a biologically accurate name for this
condition.

(i) Suggest and explain why medications for this condition are often
alkaline in nature.

[Total: 9]
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The menstrual cycle involves monthly changes in the ovary and the uterus.

(a)

(b)

Fig. 3.1 shows the sequence of changes within the ovary that occur during
the menstrual cycle.

Fig. 3.1

(i) Name structures R and S.

S (2]

(ii)  State the name of the process that is occurring at T.

The ovary secretes hormones that control the growth and maintenance of
the lining of the uterus.

Name the hormone that stimulates:

(i) the growth of the lining of the uterus during the first half of the
menstrual cycle

(ii)  the maintenance of the lining of the uterus during the second half of
the menstrual cycle.

[Total: 5]
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4 There are many different drugs available to treat high blood pressure. Fig. 4.1
shows the mean heart rates of two groups of people, J and K, over a five-year
period.

From the start, and throughout the period, group K were treated with a drug called
a beta-blocker. Group J did not take any form of medication.

i i S R e

beats per

mean '\:; BamHiMEAEBSARE AMEASESARE AEEANEENEE ARANE EARSE ARGEE SRY
heart rate/ 70 "
minute \

g0t e L el e group K

5 12 2% %% a8 60

time/months

Fig. 4.1

(@) (i) State the term used to describe group J.

(iii)  Using information from Fig. 4.1, describe the effect on the heart of
taking beta-blockers.
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(b) On Fig. 4.1, draw a curve to show the expected effect on the mean heart
rate of Group J if, after three years, half of them started to take beta-
blockers. [3]

(c) Some other drugs reduce blood pressure by having an effect on blood
vessels.
Suggest how these drugs may cause a decrease in blood pressure.

[Total:9]
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A particular type of flower displays co-dominance and has multiple alleles. The
alleles for purple (P) and red (R) are co-dominant and both the red and purple
alleles are completely dominant to the white allele (W).

Plant 1 produces purple flowers with patches of red. Plant 2 produces pure purple
flowers.

(a)

(b)

Explain how you use the results of a test cross with Plant 2 to determine if
Plant 2 is heterozygous or homozygous for flower colour.

Suppose the results of the test cross displayed that Plant 2 is heterozygous.
Using a genetic diagram, determine the ratios of the phenotype from a cross
of Plant 1 and Plant 2. [4]

[Total: 7]
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6 Fig. 6.1 shows a sloth. The sloth is a mammal that lives in the trees of the South
American rainforests.

Fig. 6.1

Sloths have the following features:

They are extremely slow moving.

Some tear leaves from trees using their lips and the teeth at the back of their
mouths.

They have no front teeth.

They climb down the tree to deposit their faeces in a hole they dig near the foot
of the tree.

They lose over a quarter of their body weight when they defaecate, which may
be once every 6-8 days.

Their fur is often green since it contains single-celled, plant-like organisms
(algae).

Their fur also contains blood-sucking mosquitoes and many small animals such
as adult moths that feed on the algae and on the hair of the sloth.

Moths lay their eggs in the faeces of the sloth on which the moth larvae feed.
The maijor predators of the sloth are jungle cats and the harpy eagle.
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(@) Complete the food web in Fig. 6.2 to show the feeding relationships of the
organisms mentioned on page 11. [4]

tree

Fig. 6.2

(b)  Suggest and explain an advantage to the sloths of the algae that live in their
fur.

[Total:6]
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Fig. 7.1 shows flowers from the same species of plant at different stages, D and E,
in their development.

actual
s1ze
25mm

0Q

T nectary

Fig. 7.1

(@) The flowers are cross-pollinated by an insect. Explain why the insect must
visit flower D before visiting flower E.

(b)  Suggest how flowers of this species are adapted to be pollinated by an insect
such as a bee.

[Total: 7]

End of Section A
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Section B (30 marks)

Answer three questions.
Question 9 is in the form of an Either/Or question.
Only one part should be answered.

Write your answers on the separate writing paper provided.

A student investigated the effect of wind speed on the rate of transpiration of some
leaves.

Five leaves were taken from a tree and each of them was weighed on a balance.
Each leaf was then hung on a piece of wire. Fans were used to blow air at different
speeds over each leaf. After 12 hours, the student weighed each leaf again. The
results are shown in Table 8.1.

Table 8.1
wind speed/ o ] ]
ms-’ initial mass / g | finalmass/g | change in mass/g
0 5.7 3.8
1 5.3 3.3
3 5.9 3.7
6 5.1 25
8 5.3 26
(a) Complete Table 8.1. [2]

(b) Plot a graph on the grid provided on the next page to show the effect of wind
speed on the change in mass of the leaves. [4]
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(d)

(c) Use your graph to determine the change in mass at wind speed of

5ms . Show on the graph how you obtained your answer.

changeinmass . [1]

The students kept a constant light intensity during her investigation.

Predict and explain the effect of increasing light intensity on water loss from
leaf.

[3]
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A student criticised the results by saying that the change in mass does not
allow for a fair comparison between leaves.

Suggest a more appropriate calculation and explain why it gives a fairer
comparison.

[Total: 12]
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Researchers in Michigan investigated the rate of photosynthesis in leaves of big-
tooth aspen trees, Populus grandidentata, by placing some of the growing leaves

inside transparent boxes.

The researchers measured the uptake of carbon dioxide by the leaves over a
range of temperatures from 10—40 °C. They carried out their measurements at two
different concentrations of carbon dioxide:

H — 325 ppm carbon dioxide which is close to the concentration in the

atmosphere;

J —1935 ppm carbon dioxide which is a very high concentration.

The results are shown in Fig. 9.1.

uptake of
carbon dioxide
/mgm~~Zmin~"

10 15 20 25 30 35 40

temperature/°C

Fig. 9.1

(a) Describe how the results for the aspen leaves in batch J differ from the
results for the aspen leaves in batch H. Use data from Fig. 8.1 in your

answer.
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(b)  Use the results in Fig. 9.1 to suggest and explain the likely effect on plant
growth of an increase in carbon dioxide concentration in the atmosphere as
a result of the combustion of fossil fuels.

[Total: 8]
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10 Either

A person is sitting in the shade reading a book when he looks at the bright sky to
see an aeroplane flying past. Explain the changes in

(@) the lens of the eye,

(b)  the pupil of the eye

[Total: 10]
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10 Or
(@) Describe the role of the cilia in the trachea.

(b) Fig. 10.1 shows components of the human gas exchange surface and an
associated blood vessel.

State the characteristics, and describe the roles, of each of the components
shown in Fig. 10.1.
You should make reference to named structures in your answer.
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[Total: 10]

End of Paper
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(c)
- movement of water by osmosis through_partially permeable
membrane(s) [1];

- When onion_cell sap has lower water potential than sodium chloride
solution / sodium chloride solution has higher water potential than

onion cell sap, water enters the onion cells and causes the cells to
swell and eventually gain in mass:

(@) (i) oesophagus [1]
(i)  peristalsis [1]

(b) - The presence of food in H, stomach, stimulates the gastric glands to

- The walls of stomach is coated with mucus to se 2 ¢ ( /
barrier which prevents damage / breakdow

stomach walls which are made of prote /
- The mucus also serves as lubrication ‘uﬂryélst Isi

(1]

[max 4m] : / “ /

(¢) (i) Theheartis not mvolved fno connectlon between E and the heart [1].

(i)  Thefe qugss m,uc\us,m E [1]. A" 759
~Acid from stomach-damages the cells / walls of E [1].
The acid is'neutralised by the alkaline nature of the medication [1].

‘@) () R Sorbusuteyri[d]
N s (Grgfiaan) folligle. 1]
(i) ovulatléni IO '
(b) (i) 0}53“?096)1’[1]
(ii) p;o”giésterone [1

(a) (i) control

(i) During the first four months, the heart rate decreases rapidly/ AW
[1] from 85 to 62 beats per minute [use of data from Fig. 4.1 —
im].

The heart rate remains (more or less) constant between 59 — 62
beats per minute [1].

2
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(b)

mean
heart rate/
beats per

minute

(c)

line / curve starts at 36 months drops with similar gradient to line K [1];
to between 70 and 74 bpm [1];
levels to run parallel with the J and K [1];

90 I 3 } ISR e 3344 lz. F .l 3
" S BEEPS HERS” oo N
S R sl IR R B el > group J
s §Eaa; HENEEL SENE SANEE NL N AR
80 i
+HH - - 4= 1=
IS RN EEES N RS '*:ﬁ'z‘ T :
\ |
1 ! ! 1 h) inmmn.
‘. 4 o= — + 1001 :00
m ‘ 1 . ;—Q’iﬁi.. 311
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1t 1 ' ' ’ |
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2y st ! L1 &
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.?_... : P .. 4 e b & B
) 4
= ' s o3 Iow|
s 4 + - - + +
50 .
< tumefmmthfl

/
prevent constncho/uzdf?nuSgUi r walliin\arteries / a les [1];

with larger Iumer{s(&ﬁt/on/\ idens/ AW Aeduces deposits;
OR

less resist /fnctloQ / A (e} bloo@\w]
- Ny
>

3
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e Cross Plant 2 with a white flowered plant (test cross); [1]

o If all offspring have purple flowers, Plant 2 is homozygous; [1]

e [f 50% of offspring have purple flowers and 50% of offspring have
white flowers, plant 2 is heterozygous; [1]

(b) Let the allele for purple flower be P, the allele for red flower be R and
the allele for white flower be W.

Plant 1 Plant 2
Parental phenotypes Purple + Red X Purple
Parental genotypes PR X /QV‘
Gametes
Offspring genotypes /

Offspring phenotypes  Purpl Purpl Purple // ,
e e < flower é

. with *
' patches
g, O °”?q

Offspring phenotype ratlo 2 purple 1 purple wnth patches of red: 1 red

Genetlc\dlhg(a‘m ;" A\
_, Phenotype ratio~ Tm;
Correct genofype of plant 1 and 2 - 51m

| | Corré@thrdsé;ng 113\

4
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6 (a) top: harpy / eagle + (jungle) cat + mosquito [1];
middle: sloth (left) + moth (right) [1];
bottom: (tree) + algae [1];
any 4 arrow heads correct [1]; [total — 4m]

harpy eagle jungle cat mosquito

sloth moth

free

7

@

(b) camouflage / less e,asﬂy\séeﬁ\ ‘
so not eaten / escape predators. (or named)
slow moving / cannot escape quickly ; {max 2m]

L7 AN\D

7 (a) \ W\ A/
< “For ﬂower D the anther(s) / stambn(s) are visible.

- The poIIen are matured/ produced / present / released.
. The stlgma is. closed / immature AW / does not receive pollen.
' Yo - “As for rowen E the stlgma is open / mature / able to receive pollen.

" % The hﬂ)’ers\‘a?e withered AW OR reference to no pollen produced /
\_> opresent "
' Ws 2 f Bm]

—

Iarge / colourful petal(s) present for bee landing/ platform on petal.

2 petals are scented to attract bees to visit the flower to help in
pollination;

3 presence of nectar(ies) / (nectar) guides on petals to guide bees to the
inside of flower;

- The pollen is stick(y) / hooked so as to attach to bee;

5 The bee makes contact AW with anther / stigma while collecting nectar;

[any 4 —4m]

(b)

5
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Section B

8

(a)
change inmass /g |
- calculate correctly to 1dp [1];
38-57=-19 - with negative sign to indicate loss in mass [1]
3.3-53=-2.0
3.7-59=-2.2
26-51=-25
26-53=-2.7

(b) axes labelled [1];
scales of x-and y-axes [1];
plot points correctly [1];

change in mass /@raw best fit line [1];
Ar /
NI -
T -
] L 1]
|
g N\ 1]
C -
»
1 44
~. MK B
3 S
-
b > 1
_ "
3 a ™
A \
‘V I N [N y \
NI I - & J
J \ -
N {1
N
ol o
- -.’- Tl S= g3 i — CECEEOE D
- N r
-2.43 4 -
N 1 4
1
= -
I
K. 111 4 ~
1]
‘ ~.
=

(c) [-2.43g] read from graph + correct units [1]

6
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(d)

(e)

(a)

(b)

As light intensity increases, the rate of water loss from the leaf increases
(1.

This is because the size of stomata increase [1] with increased light
intensity, leading to an increase in the rate of diffusion of water vapour out
of the stomata [1].

calculate the percentage change in mass [1] instead of absolute mass; as
the original mass of the leaves are not the same [1];

- carbon dioxide uptake of batch J is higher than batch H (at all
temperatures except at 10 °C);

- peak / optimum / maximum uptake of J is 35°C and is of higher
temperature than batch H which is 25°C only;

- datarecorded in J between 35 — 40°C (but not for

- With the combustion of fossil fue i i CO2 is
present in the environment.
R : L4 .
- Plant growth is likely to increase due t er/rate of
photosynthesis “(with “more carbdn dioxides) ulting in more
glucose / stargh being pkpdmgd

- Glucose is used for respiration to prowde energy (for growth) /

more cellulose for cell walls / more protein for enzymes / cell
__membranes: s ~—

.- ‘Carbon. dioxide is a greenhouse gas / reference to (enhanced)

‘ greenhouse effect “This causes increase in global temperatures
and increased rate of photosynthesis.

| =._As .enzymes 'are -involved in photosynthesis, increase in

(@)

temperature' affects enzyme activity / cause denaturation of
enzymes:

-~ |irtheteng run, rate of photosynthesis will slow down.

A 'ar)yg levant consequence of global warming ;

- . Any other valid point; e.g. relevant use of data
[max 5]

ref. in either (a) or (b) to reflex action [1]; neurones/ impulses [1]

When the person looks up to see the aeroplane, his ciliary muscles
relax [1].

This causes the suspensory ligaments to tighten [1], resulting in the
lens being pulled [1] and become thinner / longer focal length /AW [1].
This reflex action [1] enables him to focus on the distant object [1].
[max. 6]

7
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100

(b)

(a)

(b)

When the person turns from reading book in the shade to looking at the
aeroplane in brighter light [1], the retina detected the change in light
intensity.

An impulse is sent to the circular muscles in iris to contract, radial
muscles to relax [1]. Thus, the pupil becomes smaller [1];

[max. 4*]

[*to include either of the first two marking points]

Mucus is secreted by the gland cells to tranp dust particles and
bacteria [1].

The cilia on the epithelial cells in trachea sweeps / moves up dust-
trapped mucus up the trachea away from lungs [1].

Thus, preventing infection of the lungs [1].
reference to diffusion of oxygen / carbon dioxide +.&% ge AW [1];
The alveolus / air sac has large surface area [f]
Both the alveolus and blood capillary h%( c
which allows for faster diffusion of ox&g )ﬁ:
There is a layer of moisture lining the aﬁlﬁk wall for dissolving gases

before being diffused across the walls of alveolus ta capilla all [1].

The red blood cgﬂsff'erythrélees ha‘s no nucleus. Th gives it a
biconcave shape which increase surface area to volume ratio for

exchange\oj oxygeninto arjd:}out of tyfg;c};}l\é\ [1]

Red bloo.ld.c’ells contain haemﬁoglobih" which combine with oxygen to
become oxyhaemaglobin. Itis being transported to oxygen poor cells

on dioxide

| and-oxygen is then released from haemoglobin and diffused into the

| | cells [1].

e ~Cérb’on dioxide is being transported in the plasma in the form of

hydrogen ca’rbonate'ions. When it reaches the lungs, the hydrogen

carbonaté,ipns diffuses into the red blood cells where they are
converted into carbonic acid and then into water and carbon dioxide.
Carbon dioxide then diffuses out of the red blood cells, out of the blood
capillary and into the alveoli, where it is expelled when breathing out

[11.

[max 7m]

8
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The table identifies the various organelles within the cell by describing the function of
membrane surrounding each organelle.

organelle 1 2 3 4 5 6
function of | allows protein transport lipid allows allows
membrane | exit of | synthesis | enzymes | synthesis | oxygento | carbon
mRNA enter dioxide to
enter

Which row correctly identifies the organelles?

1 2 3 4 5 6
A | chloroplast | vesicle smooth | ribosome nucleus mitochondrion
ER

B nucleus ribosome | vesicle smooth golgi bodies mitochondrion
ER

C nucleus ribosome | vesicle smooth mitochondrion chloroplast
ER

D nucleus smooth golgi ribosome vesicle chloroplast

ER bodies

Some processes listed occurs in flowering plants.
1 ion uptake by root hairs
water uptake by root hairs
ion movement up the xylem in the stem
water vapour loss by the mesophyll cells of the leaves

A WN

Which processes are controlled by cell surface membranes?

A 1only
B 1and3
C 2only
D 3and4

Which statement is true?

Crenation occurs in all types of cells occur in a hypertonic solution.
Plasmolysis of onion cells occurs when cytoplasm shrinks against the cell wall.
Potato tissues are flaccid when there is a loss of cells.

Turgidity of cells is dependent on the concentration of cell sap.

o0 w>»
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4 The stalk of an Ipomoea aquatica (local name: kang kong) is a hollow stem. Pieces
of the stem are cut and placed in solutions of different water potential.

thick walled
outer cells

hollow centre of !
stalk

thin walled
inner cells

The diagram shows how the pieces of stem would look like after soaking in the
solutions for 20 minutes.

solution Il

solution |

solution [ll solution IV
J—
Which of the following correctly identifies the types of solutions |, Il, lll and IV?
solution | solution Il solution Il solution IV
A pure water 1mol/dm? sucrose 0.1mol/dm? 3mol/dm? sucrose
solution sucrose solution solution

B 20% sucrose

5% sucrose

10% sucrose

0.1% sucrose

solution solution solution solution
(o pure water 0.5mol/dm? salt 1.0mol/dm? salt 5mol/dm? salt
solution solution solution
D | 1% salt solution | 10% salt solution 5% salt solution pure water
[Turn over
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5 Snake venoms are harmful because they contain enzymes that destroy blood cells
and tissues. The damage caused by a snake bite could be slowed down by
A applying ice to the bite area
B  drinking large amounts of water
C  increasing blood flow to the area
D  inducing vomitting
6 Which of these are basic biological molecules of chromatin threads?
CH,OH H oH e
H R O .0—5!:0 l
\ | // | /&
/N—?—C\ 0-CHz oW o
- B
H H O—H ! A
OH H
A B (o D
7 Which of the following graph shows the rate of reaction when the hot mixture of starch
and salivary amylase are cooled down from 100 °C to 0 °C?
A B
< E
c o ,
2 B :
(6] (0] '
@© O i
o - |
Y O
o o)
2 ©
S —
100 50 0 100 50 0
temperature/°C temperature/°C
C D
S S
3] 5]
0 0
© G
o L
® T
100 50
100 50 0
temperature/°C temperature/°C
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For questions 8 and 9 refer to the diagram below.

organ P

digested food

8 When the digested food are present in the organ R, digestive enzymes are released
into organ R from organ Q. In addition, organ P contracts and releases bile into the
organ R.

Extracts from organ R were tested using food test. Which of the following is likely to
represent the results from the food test?

food tests
iodine test Benedict's test Biuret test fat emulsion test
A blue-black brick red blue clear
precipitate
B brown blue blue white emulsion
C brown blue violet clear
D blue-black brick red violet white emulsion
precipitate

9 A receptor detects the concentration of a digested food absorbed into the
bloodstream to be higher than normal, and produces a chemical that triggers a
negative feedback by the effector. Which organ is the receptor and the effector?

receptor effector
A (0] Q
B P R
c Q O
D R P

[Turn over
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10 The graph represents the cross-sectional area, velocity and blood pressure of five
different blood vessels.

>
artery arteriole capillary venule vein

Which of the following represents lines I, Il and 11?7

line | line Il line Ill
A blood pressure cross-sectional area velocity
B velocity blood pressure cross-sectional area
o cross-sectional area velocity blood pressure
D velocity cross-sectional area blood pressure

11 The graph shows changes in the blood pressure in the left ventricle of the heart.

During which period is the atrio-ventricular valves are forced to close and semi lunar
valves opened?

A B cC D

18 -
\\
12
pressure l \
/kPa 9 [ \
1 \
3 \
0 N
0 0.1 02 0.3 04 05 0.6 0.7 0.8

time/s
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For questions 12 and 13, refer to the graph below which shows the effect of light intensity
on the rate of photosynthesis at three concentrations of carbon dioxide.

12

13

14

1 Y z 0.4% carbon dioxide
increasing
rate of 0.3% carbon dioxide
photosynthesis X
‘ 0.2% carbon dioxide
W
1 J L) T Ll
0 2 3 4 3 6

light intensity (units)

At which point is light intensity the limiting factor for the three experiments?

0 — 1 arbitrary unit

1 — 2 arbitrary units
2 - 3 arbitrary units
3 — 4 arbitrary units

oOo0w>

At which point on the graph does carbon dioxide concentration start to become the

limiting factor for the graph at 0.3 % carbon dioxide?

W

o0 W >

X
Y
z

A plant is exposed to different environmental conditions. Which set of conditions
would cause the plant to wilt the most?

light intensity / lux

temperature / °C

relative humidity / %

150
250

400
800

OO0 w»

15.0
35.0

15.0
35.0

70.0
60.0

50.0
30.0
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Question 15 and 16 refers to the diagram that shows some tissue cells of a green plant
that was left exposed to radioactive carbon dioxide gas for several hours. Subsequently

the plant was left for aphids to feed on it. The radioactive carbon dioxide gas has no effect
on the aphids.

M)

-

Iz

D)

)

n

—
A
-

L
9

I

)

-

J

15  Which tissue will detect traces of radiation upon diagnosis?

1and 2
1and 3
2and3
3 only

o0 w >y

16 As the aphid feeds on the cell sap, droplets of undigested sap exits from its abdomen
as a result of high turgor pressure from the cells. Which statement is incorrect?

Plants infested with aphids suffer from stunted growth rates and low yields.
The cell sap is rich in sucrose and amino acids.

The undigested cell sap is a product of egestion and not excretion.

The high turgor pressure is a result of transpiration pull.

o0 w >
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17 The diagram shows a simple illustration of the human circulatory system. The parts
labelled 1, 2, 3, 4, 5 and 6 represent the blood vessels.

lungs
1ﬁ 2 2

liver

intestines

kidneys

Which one of the following statements is correct?

1 contains more urea than 2.

2 contains more glucose than 5.

4 contains more oxygen than 5.

6 contains more carbon dioxide than 3.

o0 w >

18 The graph shows the breathing rate and energy released during a period of exercise.

energy released

L

breathing rate

.

A

At which point in time is an oxygen debt incurred?

[Turn over
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19 The graph shows changes in the concentrations of various chemical substances in
the thigh muscles of a person running vigorously on a threadmill.

T

concentration
of various
chemical
substances /
arbitrary unit

0 10 20
duration of exercise / min

Which of the following is true?

Line J represents glycogen

Line K represents carbon dioxide
Line L represents oxygen

Line M represents lactic acid

o0 w >

20 The graph shows how the pressure and volume inside the lungs change during one
complete breath. At which point are the muscles of the diaphragm starting to

contract?
)
B
-
2.5 / ’ \ B
volume / \ Lo
N \i.s "
volume of / A
lungs / RO . pressure
dm? / \ in lunas
k. / S N e
v pressure \
‘\‘ / ,l' \
'\ I \
' / g \
\ .
. ’ \
\ /. &
AN /": .\
\“ {" \
2 0" A ‘; > N\ D
™ W
A ~
1 ) )
0 1 2 3
time /s
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21

22

23

1"

The graph shows the changes in a person’s blood glucose concentration over a 24-
hour period.

W w W
[+2] ~ (o)
1 1 1
l=]
=]

w
(4]
1

blood glucose concentration
(g per 100ml of blood)

W X Y b

0 2 4 6 8 10 12 14 16 18 20 22 24

time (hours)

Which time shows a period of fasting that might trigger the secretion of glucagon into
the blood stream?

A W only
B WandY
c XandY
D Z only

John injures his hand in a car accident. Shortly after that, he can feel the objects he
touches with his hand but is unable to move his hand away from them. What could
have caused this?

Receptors in his hand are damaged.
Relay neurones in his hand no longer function.

The nerve connection is cut only between the receptors in his hand and his
central nervous system.

The nerve connection is cut only between his central nervous system and the
effectors in his arm.

o oOowy

Our eyes feel strained when we read small prints for a long period of time. Which of
the following is the correct explanation for the incident described above?

The suspensory ligaments become stretched.
The retina will no longer record clear images.
The optic nerve will no longer transmit impulses to the brain.

(o o B 1 I ]

The ciliary muscles become fatigued.

[Turn over
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24 A student draws a dot and a cross as shown.
® X

With his right eye closed, the student looks hard at the cross with his left eye. He
brings the drawing towards him until the dot disappears.

On which point inside his eye does the image of the dot fall, when it disappears?

A /
B 1
|
c
=
D

25 The diagram shows part of the womb of a pregnant woman.

\/—'.\—/

Which of the following statements is correct?

Progesterone is needed to maintain structure M.

Structure O only protects the foetus from fluctuations in temperature.
Structure P contains the gaseous water products of the foetus.

The artery in N transports glucose and amino acids to the foetus.

OO0 w >
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26 The diagram shows a nephron and associated blood vessels

W

T —

i ( X
( \@?\l [~

NSOy
\\{
‘;:‘jﬁ‘ .\

Z

XQ
J

Y ‘;|
////‘ g /‘, \
(I A \
..\ :."J 1‘ /;
\ \ ¥y
l 4 V Jk “' I. ||
N

\—/
Which graph shows the concentration of glucose present in each part of the kidney
tubule?
A B
W[ X | Y z Twix|y z
r
glucose glucose |—]
conc. conc.
C D
WX | Y z Tw x|y z
glucose glucose
conc. \ conc. N
[Turn over
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28

14

The diagram represents three properties of gametes. Which area describes all male
gametes of both plants and animals?

(SN

microscopic

The following data regarding two different plant species was obtained.

plant average diameter of average mass of texture of pollen
pollen grain/mm pollen grain/mm grain
X 15 200 smooth,dry
Y 45 1800 spiky, sticky
The following conclusions were made from the data above.
1 Plant X is more likely to be cross-pollinated.
2 Plant Y is more likely to be self-pollinated.
3 Plant X is more likely to have stigmas which have a larger surface area than
those of plant Y.
- Plant Y is more likely to produce a larger number of pollen per unit time to

achieve the same efficiency of pollination as plant X.

Which conclusion(s) is/are valid?

A 1 and 3 only
B 2 and 4 only
c 3 only

D 3 and 4 only
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30

31

A plant is heterozygous for a pair of alleles that are codominant. This plant is self-
pollinated and the resulting seeds are germinated and allowed to grow. Which ratios

are expected in the offspring?

Ratio of phenotypes Ratio of genotypes
A 1:2:1 1:2:1
B 1:2:1 3:1
C 3:1 1:2:1
D 3:1 3:1

The family tree shows the inheritance of a genetic disease. This disease is caused

by a recessive allele, b.

O

| 2

06 o

7 g

12 13

) 6

3

Which females have the Bb genotype?

A 1,6 and 7 only.

1, 7 and 12 only.
7,9 and 15 only.
9, 12 and 15 only.

OO w

L anll

A
key

1

[] normal male

1——0 O normal female

H - affected male

0
14

! l . affected female
15

A gene containing 600 bases is transcribed and translated to produce a functional
protein in the cell. Which of the following correctly represents the numbers of the

respective structures?

245

number of nucleotides | number | number of codons on number of
of mMRNA the mRNA polypeptide
formed formed
A 300 1 200 1
B 300 600 600 600
C 600 600 600 600
D 600 1 200 1
[Turn over



32

33

34

16

A diploid cell contains two pairs of homologous chromosomes. Each pair is
heterozygous for a pair of alleles Aa and Bb respectively. After meiosis, how many
different combinations of these alleles could be produced in the haploid daughter
cells?

A 2
B 4
c 8
D 16

The figure shows an event that occurs during synapsis of two homologous
chromosomes.

Which of the statements is not true to describe the figure above?

Crossing over occurs between 2 chromatids at the centromere.

Crossing over occurs between homologous chromosomes from a male and
another from a female.
Crossing over occurs forming 5 chiasmata.

Crossing over produces new combinations of alleles along its chromosomes.

o0 wW>»

The wall of a pollen grain is made of chemically stable materials. Because of this,
pollen grains have the ability to remain well preserved for thousands of years in soil
and sediment. What is the key advantage to the plant for having such pollen grain
walls?

A It allows pollen to serve as a valuable fossils record for the study of ancient
plants.

B It prevents the pollen tube from growing out before the pollen grain reaches the
stigma of a compatible species.

C It protects the vital genetic material in the pollen grain.

D

It provides weight to the pollen grain, allowing it to cling easily to the surfaces
of the insect pollinators
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35 The diagram shows how genetically identical frog can be developed from unfertilized
frog eggs. The diploid number (2n) frogs is 26.

36

unfertilised @
Vv
frog ega

1 1 cell taken
:\‘L’\.\: from frog
nudleus destroyed by @ w

ultra violet radiation \
X

nucleus taken
C?f from cell and

l injected into egg

egq develops
into tadpole

tadpole develops
info frog

Which combination of numbers correctly identifies the number of chromosomes in
each of the type of cells in the diagram?

V w X
A 13 13 26
B 13 26 13
C 13 26 26
D 26 26 13

Changes in the climate may lead to the melting of sea ice and the thawing of ice on
the land in the Antarctic that has been frozen for a very long time. What could lead to
evolution in this situation?

o0 w >

Animals adapt their features to suit the new environment.
Previously advantageous features may become disadvantageous.
Seed dormant for thousands of years could germinate.

There would be less competition for space to live.

[Turn over
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37 The statements refer to natural selection.

Competition between organisms alters their genes.
More organisms are produced than reach maturity.
Organisms inherit characteristics from their parents.
Organisms vary in their adaptations.

Only one species can occupy an ecological niche.
Well-adapted organisms survive and reproduce.

D Ok ON -

Which four statements summarise the theory of evolution by natural selection?

A 1,2,3and 5
B 1,2,4and 5
Cc 2,3,4and 6
D 2,3,5and 6

38 The following list gives some features of the processes of artificial selection and
genetic engineering.

| The organism’s genotype is altered.

Il The new variety can make a substance previously only made by a different
species.

1} The process involves working with many generations of the organism over a
long period of time.

IV The gene for the useful characteristic is transferred from one species to
another.

Which of the above features refer to genetic engineering and artificial selection?

genetic engineering artificial selection
A L, IV 1
B 1, 1, v land Il
(o Iland IV [I'and Il
D I, 1, Illand IV [, land Il
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39 Atree has insect larvae burrowing in the leaves. The emerging insects are eaten by
birds and have parasitic fleas living amongst their feathers.

=TI g
| | [ J
[ J [ J
[ ] J
1 2

L] L]
3 4
Which represents the correct pyramid of biomass, energy and numbers for this food
chain?
pyramid of biomass pyramid of energy pyramid of numbers
A 2 1 4
B 1 2 3
c 2 2 3
D 1 2 4

40 The graph shows the annual changes in a lake of the following factors:
e number of producers
e number of primary consumers
e quantity of nutrients
e intensity of light

4

winter spring summer autumn

time of the year

Which of the following graph correctly matches the factors listed?

W represents the quantity of nutrients

X represents the intensity of light

Y represents the number of producers

Z represents the number of primary consumers

o0 w >

End of Paper
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Section A
Answer all questions

1 Figs 1.1 and 1.2 show photomicrographs of transverse sections through a leaf and the
lining of the trachea of a mammal respectively.

C
) 'u-‘ ‘("
WANR
Fig 1.1
(a) Identify A and state the main function. [1]

(b) Identify B and explain how the carbon dioxide concentration at B would vary over

a 24-hour period. [3]
(c) Explain why Fig 1.1 is thin, flat and well-supplied with veins. [2]
(d) Labelon Fig 1.1, the two functional structures that constitutes the vein. [1]
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(e) (i) State the similarity in the way C and D are arranged. [1]

(if)  With reference to their functions, explain why it is advantageous for the cells
to be arranged this way. [2]

[10 marks]

2 Fig 2.1 represents a model of the biological control system involved in body temperature
regulation.

Stimulus, S => Receptor, T => Central
Nervous
Response, W <= Effector, V <= System, U

Fig 2.1

(@) If stimulus, S was an external environmental temperature 20°C lower than the
human body, name the location in the body where you would find receptor, T. [1]

(b) Name and describe how two effectors would bring about a physiological response
that would alter the stimulus, S. [2]

[Turn over
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(c) Ifthe Fig 2.1 now represents the nervous system where the effector, V is a gastric
gland in the stomach. Describe the reflex action resulting in the release of gastric
juice in the stomach after food is being tasted in the mouth. [4]

[7 marks]

3 Fig 3.1 shows two graphs on transpiration rate of leaves and water potential of leaf cells
of cotton plants during three hours of daylight respectively.

20 A A -
TN I~ P
Transpiration rate 15 T b LIy
/mg per litre per 10 ya 4
minute 5 iy F
0
-0.8 7
Water potential 7 117
/MPa 1.2 [
N
-1.6
1 2 3
Time/hours
Fig 3.1
(a) Describe the relationship between the transpiration rate and water potential of leaf
cells of cotton leaves from 0 to 0.5 hour. [2]

(b) Describe what happens to the leaf cells when there is an increase rate of
transpiration. [1]

[3 marks]
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4 An ecologist is studying the warm freshwater ecosystem in Cambodia. The table 4.1
shows a part of her report on the ecosystem.

(a)

(b)

trophic level examples of organisms dry mass energy
(g/m?) (kJ/m?)
tertiary consumers fish, crocodiles 2 35
secondary consumers | birds, frogs, insects, turtles 11 220
primary consumers snails, tadpoles, small fish 93 630
producers algae, aquatic plants 198 14600
Table 4.1

The dry masses and energy contents of the organisms at each trophic level has
been measured and recorded.

(i) State one advantage of analysing dry masses and energy contents over the
counting of organisms numbers at each trophic level. [1]

(ii) Suggest a difficulty faced by the ecologies in order for her to obtain the data
for the table 4.1. [1]

For this ecosystem in Cambodia, draw on the graph below a pyramid of biomass.
An accurate diagram of the scale 1cm? = 20 g/m? should be drawn. [2]

[Turn over
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(c) One of the primary consumers, Rhabdostyla became a subject of interest in this
ecological study. It thrives very well in the freshwater habitats with very low
concentration of solutes. This is due to the presence of a contractile vacuole that
helps it to expel excess water (as show in Fig 4.1).

contractile
vacuole )
contractile
vacuole
expel
excess
water

not drawn to scale

Fig 4.1

(i) Explain, using the term water potential, why Rhabdostyla needs to expel
excess water? [2]

In an investigation, individual Rhabdostyla were placed into different
concentrations of solute in water. The rate of water excreted by the contractile
vacuole of each organism were determined as tabulated in the results shown in

table 4.2.
% concentration of 0 4 8 12 16
solute in water
rate of water excreted 17.0 10.5 3.0 0.5 0.1
/um?3s™

Table 4.2
(i) Describe and explain the relationship shown in the table. [3]
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(d) In another study, the ecologist focuses on turtle population. Data of energies
associated with one turtle over a period of a year is recorded in table 4.3.

Energy associated with one turtle Energy (Kj/year)
e energy available to the turtle 20935
e energy in the undigested waste 1065
e energy found in the excreted waste 53
e energy released to the environment as heat 20400
e energy used for growth in the turtle 482
Table 4.3

(i) Describe how the energy is ‘made available’ and subsequently ‘used for
growth’ in the turtle’? [2]

(ii) Calculate the total amount of energy available for decomposers from this
turtle in one year. Show your working in the given space below. [1]

(e) Upon analysing the carcass of the turtle when it died, the ecologist found an
unusually high amount of nanoplastics in its body. Explain why it is possible for a
high amounts of nanoplastics found in the turtle’s body? Use examples of
organisms in table 4.1 to illustrate your answer. [3]

[15 marks]

[Turn over
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5 Fig 5.1 shows a tray of tobacco seedlings. The seedlings are all grown from the seeds
of a plant. Some of the seedlings appear very pale in the photograph because their
leaves contain no chlorophyll. These seedlings are called ‘albino seedling’. The rest of
the seedlings with dark leaves have chlorophyll in them and are normal.

Fig 5.1

(a) Count the numbers of normal seedlings and albino seedlings. Record your
results in a suitable table below. [2]

(b) Determine the approximately ratio of normal to albino seedlings and draw the
variation graph to show the type of variation this represents. [2]
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(c) The seedlings in Fig 5.1 is the F1 generation from two parent tobacco plants. A
single gene, C, controls chlorophyll production, draw a genetic diagram to predict
the genotypes and phenotypes of both parent plants. [3]

(d) Explain why these albino seedlings is less advantaged when compared to the
normal seedlings? [3]

[Turn over
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(e)

10

Albinism occurs in humans too and is known to be caused by an autosomal
recessive genetic condition that results in the body’s inability to make the pigment,
melanin which gives in the skin, hair and eyes its colour. The allele A represents
the normal condition while the allele a represents the albino condition. Fig. 5.2
shows the homologous pair of chromosomes during a stage in meiosis in a carrier.

0

(i)

(iii)

Wy
A

Fig 5.2
State the identity of alleles | and II. [2]
e
e
Name the stage of meiosis shown in Fig. 5.2. [1]

In the outline of the four gametes shown below, draw the chromosomes
containing the albino gene found in the nuclei of the four gametes formed.
Include the positions and identity of the alleles for the albino gene on the
chromosomes. [2]

[15 marks]
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Section B

Answer all three questions.

Question 8 is in the form of Either / Or question.
Only one part should be answered

6 Two experiments were carried out to find the effect of removal of the liver and kidneys
from 2 different rabbits of the same species.
Experiment A: The kidneys were removed at time 0 and blood urea concentration was
recorded. Eight hours later, the liver was removed and blood urea concentration was
recorded.
Experiment B: The liver was removed at time 0 and the kidneys were removed eight
hours later. In both, blood urea concentration was recorded after the organs were
removed respectively
The blood urea concentration of the rabbits was measured from 0 to 16 hours. The
results were tabulated in table 6.1.

time (hours)

blood urea concentration (mg per 100cm? of blood)

experiment A

experiment B

(a)

0 10 10

4 17 5

8 22 3

12 22 3

16 21 3
Table 6.1

Plot a graph to compare the trends of results between experiments A and B. [3]

260

[Turn over




12

(b) Describe and explain the change in blood urea concentration of the rabbits used
in experiment B. [4]

(c)  Which rabbit will die first? Give a reason to support your answer. [2]

(d) A human patient suffers from damaged kidneys. What advice would you give to
the patient? Explain. [1]

[10 marks]
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7 Fig 7.1 shows the concentration of two reproductive hormones, X and Y in the blood of
an adult human female.

concentration of
hormones / arbitrary
units

ﬂ\

hormone X

hormone Y
>
01 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41
time/day
Fig 7.1

(a) With reference to Fig 7.1, describe how the concentration of hormone X and Y
affects the thickness of the endometrium from

() day1to7 [2]
(i) day 11to 19 [2]
[Turn over
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(b) Onthe day 15, the ovum was fertilized and the resultant zygote developed into an
embryo. By day 20, the embryo was implanted into the endometrium. Complete
and explain the graph in Fig 7.1 for hormone Y from day 19 to 41. [3]

(c) In the first 8 weeks of pregnancy, the ovary is responsible for regulating of
hormone Y. After the 8" week, the placenta takes over this role. Describe three
other functions of the placenta. [3]

[10 marks]
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EITHER

8E  Bacteria plays an important role in biotechnology eg. in biomedical (mass production
of insulin) and in sewage treatment plants, However it is also a cause for concern
such as massive eutrophication in many parts of the world. Discuss. [10]

[10 marks]

[Turn over
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OR

80 (a) Compare the importance of chloroplasts and mitochondria and how living
things are dependent on them. [5]

(b) Both photosynthesis and respiration are enzyme-based reactions. Discuss the
properties of enzyme. [5]
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End of Paper
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BIOLOGY 6093/1
Additional Materials: Multiple Choice Answer Sheet 12 September 2018
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READ THESE INSTRUCTIONS FIRST
Do not open this booklet until you are told to do so.

Answer all questions.

Write in soft pencil.

Do not use staples, paper clips, highlighters and glue or correction fluid.

Write your class, name and index number on the Multiple Choice Answer Sheet in the
spaces provided.

There are forty questions in Section A. Answer all questions. For each question, there
are four possible answers, A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the
separate Multiple Choice Answer Sheet.

This document consists of 22 printed pages including the cover page.

[Turn over

277



1  The diagram shows cells in the epidermis of a leaf.

To complete the diagram, which structural features should be added to the cells P and
Q?

P Q
chloroplast nucleus chloroplast nucleus
A v v X X
B v X v v
C X v v X
D X X X v
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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2

Which of the following is not a property of the plasma membrane?

A composed of cellulose and protein
B fully impermeable to starch
C fully permeable to water

D fuses with ribosomes to release protein out of cell

Absorption of mineral ions in plants requires energy from respiration.
Which observation best supports this idea?

Carbohydrates is stored in the roots.
Living roots give off carbon dioxide.

The root hairs have a large surface area.

o O w >

Uptake of nitrates is reduced at lower oxygen concentrations.

Four potato strips were each placed in a petri dish of either 5% sucrose solution or
distilled water for 20 minutes.

In which of the following petri dishes will result in the potato cells being plasmolysed?

A B
| C——=+—raw potato—-=———]
_—— 5% sucrose —distilled water
solution
C D

i. 21 boiled potato—-=

—<— 5% sucrose —~— distilled water
solution

KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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5 Ethanol emulsion test and biuret test were carried out separately on peanuts. Which

of the following correctly describes the results?

ethanol emulsion test biuret test
observation conclusion observation conclusion

A remains clear fats is absent blue solution protein is absent
remains

B remains clear fats is present violet mixture protein is present
observed

C white emulsion fats is absent blue solution protein is absent
formed remains

D white emulsion fats is present violet mixture protein is present
formed observed

6  Which of the following statements describe the fate of excess glucose in the liver?

o O w >

KCPSS.4E.Bio.P1.Prelims.2018

| It is broken down to release energy.

Il It is broken down to fats.

1 It is deaminated to produce urea.

v It is stored as glycogen.

| and Il
| and IV
Iland IlI

Il and IV
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7 The cell wall of a plant cell is removed using an enzyme. What would happen if this
cell is then placed in distilled water?

It would take more time for the cell to become turgid.
Proteins in the cytoplasm would leave through the cell surface membrane.

The cell would become smaller as water passes out.

o O w >

The cell would burst as water moves into it.

8 Two hours after eating a meal of fried potatoes and vegetables, one would least expect

a decrease in concentration of fats in lymph vessels.

A
B  a high concentration of glucose in the veins leaving the liver.
C anincrease in urea in blood leading to the liver.

D

less glucose in blood entering the liver than in that leaving the liver.

9 If the pancreatic duct of a mammal becomes blocked, which symptom would the
mammal show?

decreased blood insulin level

A

B decreased protein digestion
C increased bile in the blood
D

increased blood glucose level

KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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10 The diagram shows the transverse section of a leaf.

Which structures are capable of carrying out photosynthesis?

I, Il and IV
I, Iland V
I, Il and IV

o o w >

I, ll'and V

11 A plant stem was dissected into several different tissues. Each tissue was tested for
the presence of starch, protein and reducing sugar. The results are shown in the table.

Which tissue is the xylem?

starch protein reducing sugar
A absent absent absent
B absent present present
C present absent absent
D present present present
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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12 The effect of light intensity on the rate of photosynthesis in two plant species was
investigated in a laboratory. Species 1 grows best in sunny areas and species 2 grows
best in shady areas.

Which graph correctly shows how the rate of photosynthesis of these two species will
vary with light intensity?

A
rate of .
photosynthesis species 2
Ve
light intensity /units
B rate of
— species 1
photosynthesis ~ i
lunits P — species 2
Vs
light intensity /units
° |
rate of species 1
photosythesis
funits //———— species 2
light intensity /units
D .
rate of ———— Species 2
photosythesis
funits /—— species 1
light intensity /units
KCPSS.4E Bio.P1.Prelims.2018 [Turn over
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13 The diagrams show the movement of blood in the right side of the heart in a cardiac
cycle.

Which of the following correctly shows what is happening at stages 1, 2 and 37

1 2 3

A atrial systole ventricular systole atrial and ventricular
diastole

B atrial systole atrial and ventricular ventricular systole

diastole
C atrial and ventricular ventricular systole atrial systole
diastole

D ventricular systole atrial systole atrial and ventricular

diastole

14 A pulse can be felt when the thumb presses the wrist of the left hand.
This pulse is produced because

of the alternate stretching and recoiling action of the artery.

A

B the arteries carry oxygenated blood.

C the veins have larger lumen than the arteries.
D

the wall of the arteries is thicker than that of the veins.

KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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15 The active ingredient in brand A pesticide inhibits the synthesis of the plasma protein
prothrombin in the liver. This pesticide most likely kills pests by

causing the accumulation of amino acids in the blood.

A

B preventing the clotting process when bleeding.

C preventing the maintenance of glucose level in the blood.
D

stimulating the breakdown of red blood cells.

16 Tar and carbon monoxide are present in tobacco smoke. What are their effects on

health?
tar carbon monoxide
A causes high blood pressure binds to haemoglobin irreversibly
B causes high blood pressure is addictive
C causes lung cancer binds to haemoglobin irreversibly
D causes lung cancer is addictive
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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10

For questions 17 and 18, refer to the diagram.

bottles
section 1
concentrated potassium  |ime living lime water
hydroxide solution water rat water

17  The primary aim of this experiment is to demonstrate that

carbon dioxide is present in the atmosphere.
oxygen is absorbed to support the metabolic activities of the rat.

the rat releases carbon dioxide.

o o W »

the rat releases energy in the form of heat.

18 This experiment is improperly set up. Correction should be made by

A covering bottle R with a piece of black cloth throughout the experiment.

B immersing sections 1, 3 and 5 into the solutions.

C immersing sections 2, 4 and 6 into the solutions.

D replacing the lime water with hydrogen carbonate indicator solution.
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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19  Which of the following does not help to promote survival of an organism living in a dry
environment?

larger glomerulus
longer large intestine

longer loop of Henle

o O W >

more sebaceous glands in skin

20 The diagram below shows a nephron. Reabsorption of glucose and amino acids takes
place in the section labeled P.

% - p

How is section P adapted to carry out its function?

A A high hydrostatic pressure is created at section P as the renal tubule becomes
narrower.

B The cells lining the walls of the tubule at P have numerous mitochondria to
release energy for active transport.

C The cells lining the walls of the tubule at P have numerous pores to help in
passive transport only.

D Thewalls of the tubule at P is a few layers thick to ensure effective reabsorption.

KCPSS.4E.Bio.P1.Prelims.2018 [Turn over

287



12

21 The table shows a medical report of a patient after some diagnostic tests. He had been
given cakes for breakfast eight hours before the tests.

diagnostic glycogen protein in urine | sugar in urine urea in urine
test content in liver
result normal amount present present present

Which diagnosis about the patient’s body is correct?

pancreas Bowman’s capsule in convoluted tubules in
kidney kidney
A - + +
B - + -
C + - -
D + - +
Key
+ = healthy
- = malfunctioning
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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22 How does the sweat glands and hair respond to an increasing body temperature?

sweat glands

hair

Decreased production of sweat leads
to greater heat loss by evaporation.

Decreased production of sweat
prevents greater heat gain from the
environment.

Increased production of sweat leads to
greater heat loss by evaporation.

Increased production of sweat
prevents greater heat gain from the
environment.

Hair lays down and allows heat to be
lost easily via the skin surface.

Hair stands and creates a layer of air
that prevents heat gain from
environment.

Hair lays down and allows heat to be
lost easily via the skin surface.

Hair stands and creates a layer of air
that prevents heat gain from
environment.

23  Which of the following statements is not an example of homeostasis?

A

Increase in the rate of expiration to remove excess carbon dioxide from the

body.

Sweating during strenuous physical activity.

The conversion of excess blood glucose into glycogen for storage.

The removal of undigested waste materials from the body.

KCPSS.4E.Bio.P1.Prelims.2018
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14

The diagram shows the structure of the mammalian skin. Refer to the diagram for Questions
24 and 25.

24

Identify the structures labelled |, 11, Ill and IV.

I Il 1 \Y,
A blood capillary nerve ending sweat gland hair erector
muscle
B hair erector blood capillary nerve ending sweat gland
muscle
(o sweat gland hair erector blood capillary nerve ending
muscle
D sweat gland nerve ending hair erector blood capillary
muscle
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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25 Which of the following would be the result of an increase in the diameter of V?

decreased sensation of pain
heat loss is increased at the skin surface

heat loss is reduced at the skin surface

o o w »

increased sensation of pain

26 Which structure causes the greatest refraction of light that enters the eye?

A conjunctiva
B cornea

C lens

D iris

27 Adrenaline not only functions as a hormone in our body but can also be administered
as a drug in life-saving situations. Under which condition(s) would the administration
of adrenaline be useful?

1 low blood glucose concentration
2  low heart rate
3  low water potential of blood

A 3only

B 1and2only

C 2and3only

D 1,2and3

KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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28 The trigeminal nerve in humans connects the brain with both the teeth and the skin of
the face. When the dentist administers a local anesthetic by injection, the patient can
no longer feel the pain and cannot smile properly.

What does this conclude about the trigeminal nerve?

It carries impulses from the brain to the teeth and back to the skin.
It contains both motor and sensory neurones.

It contains mainly motor neurones.

o o0 w »

It contains mainly sensory neurones.

29 Which statement about pollen grains is correct?

A An embryo is formed when a pollen grain fuses with the female gamete.

B Pollen grains are the male gametes of a plant.

C Pollen grains can only germinate if they land on the stigma of another flower.

D The sugary fluid of a stigma stimulates pollen grains to germinate.
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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30 The diagrams show carpels from four different flowers. Which carpel is associated with
wind pollination?

0 @D

A B C D

31 The diagram shows a female reproductive system.

R

Which correctly shows the regions where the following events occur?

implantation fertilisation meiosis
A P Q R
B R P Q
Cc R Q P
D T R P
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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32 The diagram shows the changes which take place during a woman’s menstrual cycle.

% progesterone

. \'\ ‘
2 3 4

time/weeks

B

utenne o "3 %
lining . : ‘ .
0 1 2 3 4

time/weeks

What is occurring at the time of ovulation?

A fall in the level of oestrogen and a rise in progesterone.
A fall in the level of progesterone and a rise in oestrogen.

A fall in the levels of oestrogen and progesterone.

o O w >

A rise is the levels of oestrogen and progesterone.

33 Drosophila melanogaster is a type of fruit fly with a diploid number of chromosomes.
Cell division occurs in the Drosophila melanogaster in a similar way to humans. Each
somatic cell has 8 chromosomes. Which statement about this type of fruit fly is correct?

A After fertilisation, the zygote has 8 chromosomes.

B  After mitosis, the daughter cells produced have 4 chromosomes each.

C It can produce gametes with 4 different genetic combinations.

D It can produce gametes with 8 chromosomes.

KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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34 The diagram shows a cell at anaphase | of meiosis.

Which diagram shows a normal gamete that can be produced from this cell?

A B C D
— =3
> ><

35 The table shows the percentage of nucleotides found in an octopus and a starfish.

source of DNA

adenine (%)

cytosine (%)

guanine (%)

thymine (%)

octopus

28

22

22

28

starfish

28

22

22

28

Which of the following best explains why these two animals differ greatly in their physical

characteristics?

A Amino acids used to produce proteins are different in both animals.

Deoxyribose is used in the DNA of the octopus but ribose is used in the DNA of

starfish.

C The sequences of DNA are different in both animals and thus code for different

proteins in their bodies.

D The two animals follow different base pairing rules in their DNA strands.

KCPSS.4E.Bio.P1.Prelims.2018
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36 A short length of DNA has 80 thymine and 60 cytosine bases. What is the total number
of nucleotides in this DNA segment?

120
140
280

o o w »

560

37 Samuel and Sandy made four statements about themselves.

Samuel Sandy
1 | am a man. | am a woman.
2 I am 175cm tall. I am 160cm tall.
3 | have brown eyes. | have blue eyes.
4 | am poor at Biology. | am very good at Biology.

Which statements describe characteristics that show discontinuous variation?

A 1and3
B 1and4
C 2and3
D 2and4
KCPSS.4E.Bio.P1.Prelims.2018 [Turn over
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38 A species of snails has an inherited condition that affects its shell. The table shows
the phenotypes and genotypes of this species:

genotype phenotype
SNSN Snails with hard shells.
SASN Snails with brittle shells.
SASA No embryo formed.

Two heterozygous snails were crossed. Which proportion of their offspring will have

hard shells?
A 0%
B 25%
C 33%
D 75%

39 The diagram shows a river flowing into the sea. The river is polluted by untreated
sewage. At which point (A, B, C or D) will the oxygen level be the lowest?

\/ untreated sewage sea
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40 The following diagram shows an ecological pyramid of energy.

I

l

A@M—s‘

i

Which statement is always true?

Energy flows upwards from organisms in level 4 to organisms in level 1.
Level 1 is occupied by a photosynthetic organism.

The number of organisms in level 4 exceeds those in level 3.

o O W »

Toxins become more concentrated from organisms in level 1 down to
organisms in level 4.

End of Paper
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Section A
Answer all questions.
Write your answer in the spaces provided.

Fig. 1.1 shows a section of a person’s head and throat.
Fig. 1.2 shows the same person swallowing a bolus of food.

Fig. 1.1 Fig. 1.2

(a) Identify structures B and C shown on Fig. 1.1.

. e, [1]

(b) Name the process that will carry the bolus from the oesophagus to the stomach.

(c) Describe and explain what happens to structure A when the person swallows
the bolus.
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(d) (i) Name a chemical process that may be taking place in the bolus.

............................................................................................. [1]
(ii) Describe the process in (d) (i).
............................................................................................. [2]
[Total:7]
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2 Fig. 2.1 shows an experimental set-up measuring the rate of photosynthesis by
counting the number of bubbles released per minute.

bubbler

pond water

water bath

water plant

Fig. 2.1

(@) Suggest a purpose for the use of the bubbler.

................................................................................................. [1]
(b) (i) Identify the type of gas found in the bubbles produced.
........................................................................................... [1]
(ii) State the chemical equation for photosynthesis.
........................................................................................... [1]

(c) (i) Describe why the rate of bubbles evolved can be taken as a measure of
the photosynthetic rate.
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(i) Suggest two reasons why the rate of photosynthesis measured by this
method may be less than expected.

.......................................................................................... [2]
(d) State the importance of photosynthesis to animals.
.................................................................................................. [2]
[Total:9]
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3 Fig. 3.1 shows the changes in the blood pressure during the cardiac cycle.

(a)

(b)

16 - oy
—_——- aorna
14 4 left ventricle
12 - —. = leftatrium
10 +
8
blood 64
pressure
kPa 4
9 )
0- S
2
0 D' o080
time /s
Fig. 3.1
State the duration of ventricular systole.
....................................................................................................... [1]
Using points A to H, identify when
(i) the bicuspid valve is first closed: ... [1
(i) the semi-lunar valve is firstopened: ... [1
(iii)  the ventricles have the least volume of blood: ..., [
[Total: 4]
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4 Fig. 4.1 shows the model of a nephron. It is used to demonstrate how the nephron

functions.

a mixture of red dve [

and coarse sand is
stirred continuously

resenvoir

rubber tubing
screw clip

small pore

|

mixture out

reddye ——:

Fig. 4.1

(a) Identify the labelled structures in the mammalian body that are represented by:

U oo, [1]

(b) State and describe the purpose of tightening the tubing near part U with a screw
clip.
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(c) Suggest one type of cell or organic compound in the mammalian body that can be
represented by the coarse sand in the mixture present in the reservoir.

(d) Identify one biological process illustrated by the above model. State the significance
of this process in the human body.

[Total:6]
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5 Fig. 5.1 shows the structure of a flower.

Fig. 5.1

(a) Identify structures B and C in Fig. 5.1 and suggest how cross pollination can be
ensured in this species.

(b) Using Fig. 5.1, outline the events occurring following pollination leading to
fertilisation of E.
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(c) Table 5.2 shows a recording of the lengths of 5000 fully grown standard petals
of this species growing in a certain area.

Table 5.2
standard petal length, x /mm frequency
5<x<10 2
10<sx<15 0
15<x<20 0
20sx<25 0
25<x<30 1755
30=x<35 925
35<x<40 50
40<x<45 100
45 <x <50 975
50 <x <55 1193
55 <x <60 0
(i) State the type of variation shown by the standard petal length in this species.

............................................................................................... [1]

(i) State one possible cause to account for the frequency recorded for a
standard petal length of 5 < x < 10.

[Total:8]
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6 Scientists have created RR2, a genetically engineered soybean plant resistant to a
variety of chemical herbicides. This was done by transferring a gene from a bacterium to
the soybean plant.

(a) Outline the necessary steps used to transfer the gene from a bacterium to a plant
cell.

(b) RRZ2 soybean plants and wild-type soybean plants have yellow flowers. In a genetic
experiment, pollen grains from a wild-type soybean plant were brushed onto the
stigmas of an RR2 plant.

Results showed that there were 115 offspring plants with yellow flowers and 41
offspring plants with purple flowers.

Using FY and FP to represent the alleles for yellow and purple flowers respectively,

(i) write out all the possible genotypes for flower colours in the offspring plants;

(i) write out the genotypes for flower colours of the parent plants.

RR2 soybean plant genotype ...
wild-type soybean plant genotype ... 2]
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(c) State two reasons why the observed phenotypic ratio of the offspring plants in (b)
was not the same as the expected ratio.

[Total:9]
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7 Fig. 7.1 shows what happens to the energy as it passes through an herbivorous ox.

Mﬂrm?%x P = \ . ticks
AT 5% of this energy sloréd
7o~ in tissue
o /_— | \ \
— Lised \ '}
Bﬂefgy r'm\h_\l : A_’_.-' \ / J \
contained LT / o ¥ 0% of this
within food ( f 1/ 1/ energy passes
b , // J W L L ¥ through the ox
v L & G = ‘
W 17
Fig. 7.1
(a) State two ways in which energy may be used within the ox.
PP
2 e [2]

(b) The bird on the ox’s back is an oxpecker that feeds both on blood-sucking parasites
(ticks) living on the ox, and on blood from the ox’s wounds.

(i) In the space below, draw one possible food chain linking the organisms shown.
Indicate on your drawing where energy enters the chain.

(2]

(ii) Explain why there must always be fewer oxpeckers than ticks in this food web.

................................................................................................... [3]
[Total:7]
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Section B (30 marks)
Answer three questions in the spaces provided.
Question 10 is in the form of Either/Or question.

8 Fig. 8.1 shows the concentration of dissolved oxygen and the number of bacterial cells
along a river, 100m downstream from point X. The river is polluted due to human
activities.

'Y
8 .
I ‘ . concentration
% 6 of oxygen
b
[
i
@ ~.
o 2 =<« number of
= bactenal celis
T

l T T ' T
X 20 40 80 80 100

distance downstream from point X /m

Fig. 8.1

Biological oxygen demand (BOD) is used by ecologists to measure the oxygen amount
required by aerobic microorganisms to decompose organic matter in a sample of water.

Table 8.2 shows the data for relative BOD value for the same river length.

Table 8.2
distance from point X of river /m relative BOD value /arbitrary unit

0 1.0

20 2.0

40 6.0

60 5.0

80 3.0
100 20
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(a)

(b)

(c)

15

(i) Using the data provided in Table 8.2, sketch a graph of relative BOD in Fig.
8.1 over the distance of 100 m. Label this graph as relative BOD. 2]

(ii) Describe the relationship between the relative BOD value and the number of
bacterial cells between 20m and 40m downstream of point X.

(i) Using the information provided in Fig. 8.1, estimate the distance
downstream from point X where the river was polluted.

(i) On Fig. 8.1, complete the graph for the number of fish in the river till 100m
downstream from point X. [1]

A factory was built some distance away from the river.

Five weeks later, samples of water taken from the river downstream showed
traces of a non-excretable toxin.

It was observed that the dead bodies of herons (large birds that feed on fish) were
found. It was also observed that the population of fish remained in healthy
numbers.

With reference to bioaccumulation and bioamplification, explain the observations.

[Total:10]
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9 (a) Describe the significance of each of the following features of a dicotyledonous leaf
in terms of the process named:

(i) the distribution of chloroplasts in the process of photosynthesis.

(ii) stomata in the process of gas exchange.

(b) Describe how two named tissue involved in transport are arranged in the roots

and stems.
...................................................................................................... [4]
[Total:10]
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10 Either
(a) A bacterial gene, which can boost photosynthesis, has been inserted into a new

variety of soybean plant. These new plants are resistant to glyphosate, a herbicide
that disrupts photosynthesis by killing plants including weeds.

Suggest and explain the advantages and disadvantages of growing this new variety
of soybeans in the field.

...................................................................................................... [6]

(b) Explain, using a named example, how mutations may lead to genetic diseases.
...................................................................................................... [4]
[Total:10]
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Fig. 10.1 shows how a frog was cloned.

&

frog B
K | 4 o
i egg develops
e :
@ 99 o skin cell into tadpole
*- radiation destroys *
nucleus
; ith
egg with nucleus from eggw
O nucleus O skin cell transplanted
removed nucleus
l transplant nucleus into eﬂ;
Fig. 10.1
(a) State the type of cell division that occurs at P and Q.
...................................................................................................... 2]
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(b) Is the transfer of nucleus from the cell of frog B to the egg of frog A a process of
fertilisation? Explain your answer.

...................................................................................................... [4]
[Total:10]

End of paper
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Paper 1 — Multiple Choice Questions (40 marks)

Q1 [ @2 [ @3 [ Q4 [ Q@5 [ @6 [ Q7 | @8 | Q9 [ Q10
c | AaD| D A D B D A B D
Q11 [ Q12 [ Q13 [ Q14 [ Q15 | Q16
A B A | A B C
Q21 | Q22 | Q23 | Q24 | Q25 | Q26
C C D D B B
Q31 | Q32 [ Q33 | Q34 | Q35 | Q36
C A | A D | c [|\o&

Paper 2(Section A) — Struqtulv'ed\éqé‘s‘tions\‘(S‘O marks)

1

(a)

B: trachea '1\_ e 7 P (‘:
C: tongue.

Both cor’res{ ‘Nqark /T)‘Q co’rréct n@mbr@ 2

(b)

ppﬂstalsﬁ; L))

|
I |

A [de‘@c}“pe'] structure covers ‘the trachea

2\ [explaln] prevents the en{ry of food / prevents food from
gomg to the Iungs/ prevents choking

(r) ) Dlgestlon I enzyme action / hydrolysis

A (||) ]11 [tiés@;ﬂbe the enzyme action] amylase from saliva

‘acting on the bolus
€ ‘} Tdescribe final product] digesting starch into
\ ¥ maltose

M Total

(@)

1. To ensure all the bubbles are the same size
2. Act as an electronic counter
3. To slow down bubbling to make it more visible

Accept any other plausible answers

(b) | (i) | Oxygen 1
(i) Light energy 1
6CO2 + 12H20 - CsH1206 + 602 + 6 H20
Chlorophyll
No marks if
1 no condition stated

1
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2 imbalance equation
3 word equation

() [ (D) 1. The gas produced is a by-product of 1
photosynthesis
2. The rate of gas production is related quantitatively 1

to the formation of carbohydrates / proportional to
the rate of photosynthesis

(i) 1. [suggest] Some oxygen is used during respiration 1
while the plant is photosynthesizing
2. [suggest] some oxygen produced is dissolved in 1
the water

(d) 1. During photosynthesis, light energy is converted into 1
chemical energy which is stored in carbohydrateg
2. Animals cannot produce their own food and
depends on the photosynthesis for the energ

(a) | 0.3s (units included)

B0 |6
(i) | A
(ii) | B (to C) \
—\ \ N
L —N T &
(@) | T:glomerulus ~— ‘, 2N 1
U: efferént\ahenole ~\<) "
(b) [s)takeTThe purpese’is to reduoe ’the lumen size of the 1
A tublng near.U./ makqng tubmg narrower
| g' 2 [dek;cknbe] so<@s to set up-a high pressure in T and 1
| | | ‘. enables the. small molecules to pass through tubing at
. afastrate” O
*{ (c) 'Red blood cells / blood plasma proteins / fats / platelets 1
(d)._ A [lblblqgrpaf process] Ultrafiltration 1
2’ [state the significance] Filters the excretory products 1

¢ _e\g. urea and water which may be in excess amounts in
~~"the body while retaining cells and nutrients e.g. red
blood cell and plasma proteins which are essential in
maintaining the water potential of blood
OR
3. [biological process] Excretion
4. [state the significance] the removal of metabolic waste
from the body as accumulation of such waste may
harm the body processes

| Total 6

2
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1. Bis stigma and C is anther

2. Anther will mature first, releasing pollen grains before

through the stigma and style, growing towz
ovary, carrying two male gametes

3. When it reaches D at an opening kno
it absorbs the cell sap and burst to

gametes
4. One of the male gametes fuses™\
formed. 3 <

stigma mature mature/ OWTTE Max 1
OR
3. Anther is located below the stigma / OWTTE
OR
4. Pollen grains of flowers on one plant can only be
accepted by mature stigmas of flowers on another
plant.
(b) 1. When the pollen grain lands on the mature B, pollen | 1
grain germinates to form pollen tube
2. As pollen tube grows, it secretes enzymes {c 1

(c)

(i) |continuous variatio;‘r‘-\

(i) |[Mutation took place;, resulting in very short pe 1
| e O U, AD
A N N T N Total 8
- ) (A
' \ \ S\ e < N
\ \ \ ~ |
(a) ;T 1\ [\soléate(the dewjab{q 5 rf}a]fh&}\g a restrictive enzyme to 1
Jd cd&tﬁe gene frér\hfbéct m to produce sticky ends
N[ [ 2 [prepare a plasmld] cut open the bacterial plasmid using 1
NI ~~the'same restrictive enzymes to produce complementary
; §t|cky’pp‘s[§\b;1\the plasmid
\ 3 [|n ert the desirable gene into the plasmid] join the two 1
¢\n§s/ together with DNA ligase
4’ [ ke of the vector by the plant] mix the cells with the
~pfasmid and using heat shock to allow plasmid to enter
" the plant cell. 1
(b) | (i) FYFY, FYFP, FPFP 1
(i) RR2 soybean plant: FYFP 1
Wild-type soybean plant genotype:  FYFP 1
(c) 1. Each fertilisation is random and independent 1
2. When the sample size is too small, 1
the observed ratio may not be the same as the expected
ratio
| Total | 9
(a) 1. muscle contraction / movement Max
2. impulses 2

3
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temperature maintenance

cell division / growth / repair

metabolic or anabolic reactions

. active transport

any tw

rej: excretion / digestion / reproduction / respiration

o0k w

(b) [ sun
(i)
grass > ox = oxpecker 1

OR
grass > ox > tick > oxpecker

(b) 1. [overall energy description] energy is lost along t
(i) chain resulting in less energy received by the
organism compared to its prey

3. [conclusion] hence to supply sufficient ;
nutrients for oxpeckers, the numbe oXpDe

be less than ticks <N\

N
| \\ 'A
¢ "\ \ >
_—N \ )
o X NN ) |
{ B ."\‘ T3 / ~
AR S
N ~~\ '\
‘\ \\\\ <‘,.-\¥,/ —~ \‘ ‘\/_‘r"‘\ .
\ e -\\ N 7 " \\‘ N
< N\ \ .,/ N N _"’:_\\ \
/i \ X ”~ s \\\\ "4 -~ r' "/‘
| \ A “ 0\ ‘,/') S\ O\
1NN\ )~
A\ AN | N \) -, ( -
&N l' E \.' 7N\ \
\ | & AN\
\ \‘1' - s ~ ~ 4 et A \A\/
| B - \ \ >
N\ J . /7 /:-\\\‘ \ >
\ \ " (/1’ '\ \4-;\.’
S A N
C ,< /‘, S r\
\ W // A J
\.. \;//
4
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Paper 2 (Section B) - Free Response (30 marks)

8

(@)

(i)

1. Correct plotting of points
2. Best fit line (smooth curve)
Penalise 1 mark for no label

(i)

1. Between 20m to 40m downstream, as the bacterial
cells increase from 2 arbitrary units to 8 arbitrary units,
the BOD value increase from 2 arbitrary units to 6
arbitrary units

(b)

(i)

20m = 5m

(ii)

The shape of the fish population should follow the pattern of

the oxygen graph as closely as possible.

(c)

. The toxic has entered the small fish and is not ex
stored in the fatty tissue

. Over time, the toxic level accumulate
process is known as bioaccumulation. /

. However, the concentration may n
cause the fish to die, that is why y

. When the herons consume r’rwr S
entered the body of the heron a ckﬁ can
it is also stored in Qhé\fatty t*ssbe of the hero
level in the heron and as.a result the herons . This effect

is known és\bloamp'nﬁc‘atjpn

~ ) >\ \ Total

@

“[state why\ bNo{ofiIast are found in palisade and spongy
“Thesophyll] Qh.loroplasts are found in palisade and spongy
. "k$¢ ﬁuﬂbecause the leaf is the main site for
_photosynthesis

7 e

“aré found nearer the leaf surface, palisade mesophyll has
“more chloroplasts to allow the leaf to absorb more sunlight to

[sta(e tne Ioca’tton of chloroplasts] palisade mesophyll,
spongy mesephy“ guard cells R: stomata

in for distribution] as palisade mesophyll layer / cells

allow rapid rate of photosynthesis to take place

[explain why chloroplast are found in guard cells] to allow
guard cells to photosynthesise and in turn control the size of
the stomata

(b)

. [purpose of stomata] allow the exchange of gases (oxygen

given out and carbon dioxide taken in) to take place via
diffusion during photosynthesis

[purpose of stomata] allow the exchange of gases (oxygen
taken in and carbon dioxide given out) to take place via
diffusion during respiration

[purpose of stomata] to allow water vapour to diffuse out
during transpiration

5
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(c)

1. [arrangement of xylem in the roots] xylem occupies the
centre of the roots

2. [arrangement of xylem] xylem arranged in bundles / in pairs
with phloem around the edge of the stem with xylem being
on the inner side.

3. [arrangement of phloem in roots] phloem is arranged around
the xylem

4. [arrangement of phloem in stems] phloem are arranged in
bundles / in pairs with xylem around the edge of the stem
with phloem being on the outer side.

(a)

S~

1. [advantage] farmers can obtain higher yield
this new variety of soya plants

2. [explain] as the rate of photosynthesis
growth is observed.

OR /

3. [advantage] farmers can'use he

4. [explain] as soya beans" are, urﬁ 3 by
weeds are affect€d". :

5. [explain] Ie;dmg\th Iésser cb‘mpetltlon for the

plants.

[ & e~~~ AP

\ N\~ N -
\, —

6. NlS@Mntagg} Formatlon of sdperweeds weeds that are
not easily removed-in futlJre by the same herbicide.
‘7\ [ekpla(n/} AThIS will create ‘even greater competition for
N nufrlents and. spaq;e fgr gcowth with the soya bean crops.

JORN N\

8 [dlé,édvar)tdgal Rgpulatlon of insects that feeds on weeds

r \ “and heIQ in\pplhﬁatlon will be reduced

97 [explajn] yn‘ée there will be drastic drop in weed
_popufdtiert in the field / useful insects will be killed, links in

fil%\ﬁeb are broken which will upset the ecological
\\ ~_balance

(b)

[n‘a?n’ed condition] Sickle cell anaemia.
Mutation results in change in structure of gene controlling
haemoglobin production
2. Mutated gene leads to production of haemoglobin S, which
causes red blood cells to become sickle-shaped
3. The shape interferes with the oxygen-carrying property of
red blood cells and condition can be fatal/ clogging

OR

[named condition] Down syndrome
1. During meiosis, the female gamete produced have one
having an extra chromosome in the 215 pair
2. Fertilization between a normal sperm and a ovum
subsequently results in _the zygote having one extra

6
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chromosome in the 21st pair;
3. Affected child has characteristic facial features and
exhibits mental and physical difficulties

OR

[named condition] Albinism
1. Mutation in the gene controlling production of pigment
(melanin)
2. Results in absence of pigment in the skin, hair and eyes of
animals
3. Individual has reddish white skin, white hair, iris appears
red, very sensitive to light

www.KiasuExamPaper.com
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10 | (a) 1. [correct identification] Step P: meiosis a
(0]
(b) 1. [state] it is not fertilisation
2. [explain for frog A] frog A y
nucleus
3. [explain for frog B] frog B contnbute8 a diploid
4. [explain why.it-is not fertlllsatloﬁ] it does not
of nuclei of two different gametes] 1
(c) 1. [stages (in\_mitesis]. “At —prophasg, sister’ chromatids | 1
condense\andth"bhrt?mosomes*ﬁe‘somes visible.
2. [stages_in mitosis] At metapha§e chromosomes are| 1
ahgned atthe equatorial: plane
& [sfages in mltOSIsJ At anaphase daughter chromosomes | 1
1 \ .are pufled towards‘the Opposite poles
| | 4, [stages in m|t05|s] At telophase, chromosome unwinds to | 1
] U ‘become chfomatin threads
Y Y ANV Total | 10
\ -"," AL’Y\
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Answer ALL questions. Shade your answers in the OTAS provided.

The diagram shows a typical animal cell.

Which structure synthesises and transports lipids?

D

A student cuts out four cylinders of potato from the same potato.
Each cylinder is 30 mm long. The cylinders are all of the same diameter.

The potato cylinders are placed in sugar solutions of different concentrations. After one hour, the
lengths of the cylinders are measured again. The results are shown in the table.

Which potato cylinder has been placed in a solution with a water potential closest to that of the
potato cells?

starting length/ mm | length after one hour/ mm
A 30 33
B 30 31
Cc 30 27
D 30 26

328



3 Which row defines active transport?

cell membrane needed movement of ions energy needed
A no down a concentration gradient yes
B no up a concentration gradient no
C yes down a concentration gradient no
D yes up a concentration gradient yes

4  Which chemical elements are present in both fats and proteins?

A carbon, hydrogen and nitrogen only

B carbon, hydrogen and oxygen only

C carbon, oxygen and nitrogen only

D carbon, oxygen, hydrogen and nitrogen

5 A sample of milk is tested with Benedict’s solution. After boiling, a yellow precipitate is observed.
Which conclusion is correct?

A high concentration of glucose is present.

A low concentration of sucrose is present.

No reducing sugars are present.
Reducing sugars are present.

oo w>»

6  Which of the following tests shows the presence of an enzyme in a biological washing powder?

Benedict’s test

biuret test

ethanol emulsion test
iodine test

OO w>

7 Which of the following blood vessels transports blood with the highest glucose concentration?

aorta

hepatic artery
hepatic portal vein
vena cava

OO w>»
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What describes the upper cuticle of a leaf?

a permeable layer allowing water to enter the leaf

a single layer of cells containing many chloroplasts

a single layer of transparent cells allowing light to enter the leaf
a thin non-cellular layer preventing water loss from the leaf

OO w>»

Two test-tubes, E and F, were set up, each containing a solution of red hydrogencarbonate
indicator. Hydrogencarbonate indicator remains red when the carbon dioxide concentration
remains unchanged. It turns yellow when the carbon dioxide concentration increases and turns
purple when the carbon dioxide concentration decreases.

Similar pieces of the same aquatic plant were placed into tubes E and F. Tube E was uncovered
while tube F had a black light-proof cover. The tubes were left in a warm room in sunlight for four
hours.

black light-proof
|~ cover

green
aquatic

:,_-- plant — ]

What would be the colour of the hydrogencarbonate indicator in the two tubes after four hours?

tube E tube F
A purple red
B purple yellow
C red yellow
D yellow red
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10 The graph shows the rate of photosynthesis of a plant at increasing light intensities at two
different carbon dioxide concentrations. The temperature is kept constant.

rate of
photosynthesis

Q

= 0.06% carbon dioxide

— 0.03 % carbon dioxide

light intensity

What may be limiting the rate of photosynthesis at P, Q and R?

P

Q

R

carbon dioxide
carbon dioxide
light intensity
light intensity

OO w>

light intensity
light intensity
carbon dioxide
carbon dioxide

carbon dioxide
light intensity
carbon dioxide
light intensity

331

[Turn over



11 The cut shoot of a plant is placed in a beaker containing a solution of blue dye for one hour, as
shown.

cut shoot solution of
blue dye

The stem of the shoot is then cut through at S, and examined under a microscope.

In which region of the stem is the blue dye most concentrated?

12 During translocation in plants, which substance is moved and in which direction?

substance from to
A sucrose anthers stigmas
B sucrose leaves roots
C water roots leaves
D water soil root hairs
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13 The diagrams show a plant in a flask of water. It is left in the light at 16 °C for six hours.

6 hours

—_— -

321.759

balance

What explains the change in mass after six hours?

absorption of water into the root hairs
evaporation of water from the flask
photosynthesis in the leaves of the plant
transpiration from the leaves of the plant

oo w>

14 An oxygen molecule diffuses directly from the air in an alveolus to haemoglobin in a red blood
cell. What is the minimum number of cell surface membranes through which this molecule must
pass?

oo w >
a R wN

15 Which set of values best represents the blood pressures in an artery, a network of capillaries

and a vein?
pressure/ kPA
artery capillary network vein
A 0.6 4.0 13.0
B 4.0 0.6 13.0
Cc 13.0 0.6 4.0
D 13.0 4.0 0.6

[Turn over
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16 How does tissue fluid differ from blood plasma?

Tissue fluid contains lesser proteins.

Tissue fluid contains more dissolved food.
Tissue fluid does not contain dissolved oxygen.
Tissue fluid does not contain white blood cells.

OO w>

17 The graph shows changes in the blood pressure in the left ventricle of the heart.

During which period is the left atrium contracting?

A B c, D

18

12 /
pressure

J ]
A
L

0 0.1 02 03 04 05 06 0.7 08
time/s
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18 The diagram illustrates changes in air pressure taking place inside the lungs during a complete
cycle of breathing.

raised?

pressure in
lungs/ kPa

Which position on the graph corresponds to the point at which the ribs are beginning to be

-- atmospheric
air pressure

time
19 The diagram shows three types of cells.
7 O
/ =) 1/ / \I \
_ U
\ / \ ||
II' i ( |,| ‘
'|| _) ‘,| P
C”/Ck/, \ | \ L_) ).I
T V) \)
Which cells are found in alveoli and in bronchi?
alveoli bronchi
A T UandV
B Tand U \")
C UandV T
D \" Tand U
[Turn over
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20 What are the effects of the following activities on pulse rate when compared to resting pulse

rate?
slow walking fast running
A decreases decreases
B decreases increases
C increases decreases
D increases increases

21 A person drinks a large amount of water.

How does this affect the water potentials of the liquids in the renal arteries, the renal veins and
the ureters?

water potential water potential water potential
in renal arteries in renal veins in ureters
A higher higher higher
B higher little change higher
C lower lower little change
D lower lower lower

22 The diagram shows a person sweating in hot weather.

O

TN

X

Which part is played by sweat glands during the process of sweating?

OO w>»

effector
receptor
sense organ
stimulus
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23 Which process occurs in a kidney dialysis machine?

Large protein molecules are removed from the blood plasma.
Materials pass out of the blood down a concentration gradient.
Oxygen is used up in removing materials from the blood.
Pressure forces dialysis fluid into the blood.

oo w >

24 The diagram shows part of the nervous system, including a reflex arc. It has been cut at P.

P

A bee stings a finger, as shown.

What are the effects of this sting?

pain felt arm moved
A no no
B no yes
C yes no
D yes yes
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25 Which changes take place in the eye when a person looks up from reading a book to view a
distant object?

ciliary muscle lens
A contracts becomes thicker
B contracts becomes thinner
C relaxes becomes thicker
D relaxes becomes thinner

26 What is meant by negative feedback?

OO w >

A change away from a set point causes a change back towards the set point.

A change away from a set point causes further change away from the set point.
A change towards a set point causes a change away from a set point.
Changes away from a set point were provided.

27 Which changes occur in the body when a person is shocked?

increases in decreases in
A diameter of pupils in the eye speed of peristalsis
B | rate of conversion of glycogen to glucose diameter of pupils in the eye
C rate of urine production rate of conversion of glycogen to glucose
D speed of peristalsis rate of urine production
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28 The diagram shows a section through a flower.

Which labelled structures contain cells which are haploid?

A 1and3
B 1and4
C 2and3
D 2and4

29 Male and female sea urchins release their sperms and eggs into the water where fertilisation
takes place.

How can their reproduction be described?

asexual reproduction which results in genetically dissimilar offspring
asexual reproduction which results in genetically identical offspring
sexual reproduction which results in genetically dissimilar offspring
sexual reproduction which results in genetically identical offspring

o0 w>»
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30 The diagram shows a foetus in the uterus.

Where is the concentration of oxygen highest?

an artery at X
an artery at Y
aveinatX
aveinatY

oo w>»

31 The statements describe events during the mitotic cell cycle.

Chromosomes migrate to opposite poles of the spindle.
Chromosomes arrange themselves at the equator of the spindle.
Chromosomes condense and the nuclear membrane disappears.
Centromeres divide.

robd=

What is the correct order of three of these events in the mitotic cell cycle?

A 25354 B 32>2->4 C 324->2 D 4->2->1
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32 The diagram shows part of a DNA molecule.

33

34

Which part is a nucleotide?

DNA from a chromosome is analysed and 20% of its bases are found to be cytosine.
What is the percentage of adenine found in the same DNA molecule?
A 20 B 30 C 40 D 60
The gene for insulin production can be removed from human pancreatic cells and added to the
genetic material of a harmless bacterium.
What would be the next stage in using this process to treat diabetes?
Add the transgenic bacterium to human food.
Inject the transgenic bacterium into the blood of a person with diabetes.

Put the transgenic bacterium into a fermenter to multiply rapidly.
Use the transgenic bacterium in a nasal spray.

OO w>»
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37

16

Over several hundred years, the milk production of a particular type of mammal in the wild has
steadily increased.

How has this been achieved?

A artificial selection
B continuous variation
C genetic engineering
D natural selection

Which statement is always true of dominant allele?

They cannot undergo mutation.

They give a greater chance of survival than recessive alleles.

They give the same phenotype in heterozygotes and homozygotes.
They occur more frequently in the population than recessive alleles.

OO w>

In fruit flies, the allele for a black coloured body is recessive to the allele for a grey coloured
body. In an investigation, a black-bodied fly is crossed with a grey-bodied fly.

What will be the body colour of the offspring if the grey-bodied fly is heterozygous?

all black

all grey

50% black and 50% grey
75% grey and 25% black

oo w>
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38 Earlobes can either be attached to the cheek or ‘free’ (unattached). This characteristic is
controlled by a single gene. The allele for attached earlobes is recessive.

The diagram shows the inheritance of earlobe attachment in one family.

o—1 e

. male with free earlobes

‘ 5 6 [j_—‘ 7 8 6 . female with free earlobes
[j [j D male with attached earlobes
O 5 O female with attached earlobes

Which two individuals must be heterozygous for earlobe attachment?

A 1and7 B 3and4 C 5and8 D 6and9

39 Within an ecosystem, the top consumers in most food chains are few in numbers.
Which statement explains this?

Energy losses occur at each trophic level.

Energy losses occur within the consumers’ digestive systems.
Top consumers are large in size.

Top consumers have a low reproductive rate.

ooOow >

40 The diagram shows a food chain.

grass - rabbit > fox > flea

Which pyramid of numbers matches this food chain?

End of Paper 1
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Section A (50 marks)

Answer all questions in the spaces provided.

Fig. 1.1 shows parts of the alimentary canal that lie in the upper part of the human body.

_—E

(a) (i) Name the partlabelled E. ... e (1]
(ii) Name and describe the process that moves food from F to G.
NAME Of PIOCESS . ..o ettt ettt et et e et e e e e e e e e aens

AESCHPLION Of PrOCESS ...viviiiti it ees

(b) A sore can develop on the wall of organ H in Fig. 1.1. This sore is called an ulcer,
which can cause a person pain. The pain may be relieved by taking a drug that stops
the release of acid produced by the cells in the wall of organ H.

Suggest and explain how the processes taking place in organ H may be affected in a
person taking this drug.

[Total: 6]
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(a) Define the term hormone.

.................................................................................................................... [3]
(b) (i) State the name of the hormone that is involved in the control of the water potential
of the blood.
.............................................................................................................. [1]
(ii) Describe and explain how reduced secretion of the hormone named in (b)(i) would
affect the composition of urine.
.............................................................................................................. [3]
[Turn over
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(c) Table 2.1 shows the concentration of some compounds in the fluids of a glomerulus, a
renal capsule and a collecting duct of the kidney.

Table 2.1

concentration/ g per 100 cm3

compound blood plasma filtrate in renal urine in collecting
entering glomerulus capsule duct
water 90 90 96
proteins 8.0 0.0 0.0
glucose 0.1 0.1 0.0
urea 0.03 0.03 20

With reference to Table 2.1,

(i) explain why proteins occur in the blood entering the glomerulus but not in the
filtrate in the renal capsule,
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3

(a) Name the organ that breaks down alcohol in the human body.

................................................................................................................... [1]
(b) Fig. 3.1 shows a computer model of the enzyme alcohol dehydrogenase, which is the

enzyme responsible for breaking down alcohol.

Fig. 3.1
Enzymes have a specific three dimensional shape.
Explain why the shape of an enzyme is important.
................................................................................................................... [3]

[Turn over
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(c) Table 3.1 shows the enzyme activity of alcohol dehydrogenase at different
temperatures.

Table 3.1
temperature/ °C enzyme activity/ arbitrary units
30 115
42 175

(i) The information in Table 3.1 shows that an increase in temperature increases the
activity of alcohol dehydrogenase.
Explain why an increase in temperature causes an increase in enzyme activity.

[Total: 8]
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4 Blood clots can form if the lining of an artery becomes damaged.

One cause of heart attack is a blood clot in a coronary artery that supplies the muscle of
the heart with blood.

(a) Explain how a blood clot is formed.

[Turn over
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(c) One risk factor for cardiovascular disease (CVD) is a high concentration of blood
cholesterol.

(i) Table 4.1 shows the death rate due to CVD and the ratio of fatty acids in the diet
for four countries.

Table 4.1
country death rate from CVD/ ratio of unsaturated to
deaths per 100 000 saturated fatty acids in diet
Finland 503 0.175
USA 408 0.275
Italy 235 0.350
Japan 115 1.000

Using the information in Table 4.1, describe the relationship between the ratio of
fatty acids in the diet and the death rate from CVD.
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(ii) Table 4.2 shows information about four fatty acids found in some food.

Table 4.2
effect on blood | percentage of fatty acid in each food/ %
fatty acid type of cholesterol
fatty acid . beef butter olive oil corn oil
concentration
palmitic saturated raises 25 30 9 13
stearic saturated raises 29 1 3 3
oleic unsaturated no effect 34 19 77 31
linoleic unsaturated lowers 2 2 11 53

Using the information from Table 4.1 and Table 4.2, explain what changes a
person could make to their diet to reduce their risk of developing CVD.

[Total: 11]
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10

Read the following passage.

Catfish are a commercially important species of freshwater fish used as a human
food source. In the wild, catfish are found in all types of large freshwater habitats,
such as rivers, lakes and reservoirs. In North America, they are often maintained
in catfish ponds, which are artificially constructed habitats. Each pond functions as
a self-sustaining ecosystem with its own community of organisms. Catfish feed on
living and dead fish, amphibians, insects and even dead mammals found on the
bottom of the pond. Different species of phytoplankton are always present in
these ponds. They are small organisms found suspended in the water and they
are essential for the growth of all other pond organisms.

(a) With reference to the passage, explain what is meant by

(i) consumers, and
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(b) Studies on the energy efficiency of raising catfish in ponds show that only 15 — 20% of
the energy taken in by the catfish population in their food is used to increase their total
biomass.

(i) Explain why only some of the energy taken in by the catfish is used to increase
biomass.

(ii) In the wild, only about 10% of the energy taken in by the catfish in their food is
used to increase biomass.
Suggest why this percentage is lower in the wild than in the pond.

(c) Explain the effects of excess dead fish and faeces egested from the catfish on the
environment.

[Total: 12]
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Section B (30 marks)

Answer three questions.
Question 8 is in the form of an Either/ Or question. Only one part should be answered.

6 Table 6.1 shows the percentage of smokers in a particular country and the number of
deaths from lung cancer in that country during the years 1920 to 2010.

Table 6.1

percentage of population | deaths from lung cancer
that were smokers per 100 000 people
1920 30 100
1930 35 150
1940 45 200
1950 60 250
1960 40 550
1970 30 700
1980 25 800
1990 20 700
2000 20 525
2010 18 500

year

(a) Draw a bar chart of the data for the number of deaths from lung cancer on the grid.
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(b) Describe and explain the relationship between the number of smokers and the number
of deaths from lung cancer shown in Table 6.1.

[Total: 10]
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7 (a) Describe the part played by an ovule in the reproduction of a plant.

(b) State the products of an ovary in a woman and describe the roles of each of these
products.

[Total: 10]
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8 Either
(a) A student went from bright light into a dark room.

Describe the changes that took place in named components of the student’s eyes.
Use ideas about neurones to explain how the response is achieved.

(b) Suggest why these changes that take place in the eye are controlled by the nervous
system, rather than by a hormone.

[Total: 10]
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8 Or
(a) Describe the two forms of variation found within a natural population.

[Total: 10]

End of Paper 2
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Pasir Ris Crest Secondary School
Secondary Four Express Pure Biology Preliminary Exam 2018
Mark Scheme

Paper 1
1 2 3 4 5 6 7 8 9 10
(o B D B D B Cc D B (o
11 12 13 14 15 16 17 18 19 20
D B D D D A A Cc A D
21 22 23 24 25 26 27 28 29 30
B A B A D A A A A
31 32 33 34 35 36 37 38 40
B A B (o D Cc Cc A D
Paper 2 Section A
No. Answers Marks
1 (a) (i) oesophagus (1) 1
(ii) peristalsis (1) + X
the continuous, coordinated, altemate muscular contractlo and relaxation (1)
of the walls of the allrpe’ntary\ga‘r\al‘(d) to pL)sH food forward
OR ( {
circular muscles cohtra‘ct/-l- pngltdqhﬁa}mﬁscles rélax so lumen narrows to
push food férward (1) ) ) (CAHD
circular muscles reiax whlle fongltudlnalmuscles contract so lumen widens for
fooﬁ tQ entq (\) K o~ N\ )) 3
> .} \ 74\ <
(®) Iésé bactér\la‘klllé\d m) ‘ &r
q Ves’\s protemé\dlg\e\stéd \\
pl—,l of Stomach ther@p@mﬁm (1)
pr@teas\efpepsm p@\g\fun\eﬂon at maximum rate/ AW (1) max 2
. 1Y/ D~
P I ~ "'—'“ [Total: 6]
2 cherh( ulﬁtance produced by endocrine gland + in small amounts (1)
transp target organs by blood + alters activity of target organs (1)
destroyed in the liver when not needed (1) 3
(b) (i) Antidiuretic hormone/ADH 1
(ii) urine becomes more diluted (1)
walls of collecting duct and distal convoluted tubule are less permeable to
water (1)
lesser water reabsorbed into blood (from glomerular filtrate by osmosis) (1) 3
1
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(c) (i) proteins are too large/AW (1)
cannot pass through partially permeable capillaries wall/ not filtered in
glomerulus (1)

(ii) small molecule + can be filtered from blood into Bowman'’s capsule (so
present in filtrate) (1)
all glucose reabsorbed into blood at proximal convoluted tubule (by diffusion
and active transport) (1)

(iii) higher urea concentration in urine than filtrate (1)
water content decreases as water molecules are reabsorbed i

(a) liver (1)

(b) enzyme’s active site (1) must have compfemen
to make enzyme-substrate complex/ allow su ﬁw t
substrates can be converted to R‘qulucts fé§té() (1)

ind

(c) (i) at higher temperature; enzyme and substrafe have higher c energy (1)
frequency of effectlvé colhswnbetween enzymes and substrate increases (1)

rate of enzyme-substrate.eompléx fprmatlon mcreases (1) 3
N '- /‘ ‘ ‘.’
‘v, NN O P <—
[ | N\ "\ ( \ ) ) » [Total: 8]
‘ | NN f e
A ) -
\ (a) (plételejs relb\a$e‘) thromBokrﬂase converts prothrombin to thrombin (in the
\ pré%enr\ o‘f;€:a2+ IQDS\)\N)\ NV
thrombln convens solubleﬁbrlnogen to insoluble fibrin (1)
fi brln entanglels\red blood cells to form a clot (1) 3
(b) reducb\d@}ggiﬁ supply to cardiac muscles (1)
cardiac muscles cannot respire and release energy (1)
cardiac muscles die + part of the heart muscle stops contracting (1) 3
(c) (i) as ratio of unsaturated to saturated fatty acids in diet increases from 0.175 to
1.000, death rate from CVD decreases from 503 to 115 (1) 1
2
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(ii) 1. increase ratio of unsaturated fats to saturated fats in their diet/ eat more

unsaturated and less saturated fat (1)

2. because countries with low ratio of unsaturated to saturated fatty acids
have high death rates due to CVD (1)

3. reduce animal fats/ increase plant oils (1)

4. because animal fats/beef/butter have high percentage of saturated
fatty/palmitic/stearic acids (1)
OR
plant oils/olive and corn oil have a higher percentage of unsaturated fatty/
linoleic/ oleic acids (1)
OR
saturated fatty/palmitic/stearic acids raise blood choleste
OR
unsaturated fatty acids reduce/ do not raise blood

(a) (i) organisms that obtain energy by feedmg on offigs org@nisms (
catfish are consumers which obtain energyby feetng on living and

(accept other named e;amp{eé\frb(n passégé? (1)

(i) absorbs and conve{tslllg_ht energy mto chemlcaLenergy in food (1)
provides food for other organlsm§ in the communlty/ occupies first trophic
level in fobd hém/web/A«W(U — '-‘(/w )\
phytoplankt\on is the prdducer “ ) t: ,\’; 3
Qi) energy is. used by catf sh far moveméntf muscle contraction/ active
[ transport/transmissuon Qtnewe |mpulses/proteln synthesis/ AW (1)
\\_ | 'most energy is Tost as heet durmg respiration (1)

v

\ [some energy IS trapped in faeces and excretory waste (1) 3

\

(N W|Id catﬁsH Hneec{s 10 use more energy to swim and hunt for food (1) 1
(©) any ﬂv«é
waéteféontalns toxins (1)
- bodies of dead fish and faeces contain nutrients/ nitrates and phosphates (1)
- causes eutrophication/ enrich water body with nitrates and phosphates so
algae absorb nitrates from water and grow profusely (1)
- overcrowding of algae reduces sunlight reaching submerged plants (1)
- water plants cannot photosynthesize and die (1)
- bacteria decompose dead plants, grow and reproduce quickly (1)
- bacteria respire aerobically and reduce amount of dissolved oxygen (1)
- aquatic organisms lack oxygen for aerobic respiration and die (1) max 3

[Total: 12]
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Paper 2 Section B

No. Answers Marks
6 (a) suitable scale (1)
labelled axes with units (1)
accurate plots (1)
consistent widths of bars (1)
*deduct 1 mark if there are no gaps between bars for bar chart 4
(b) general increase in number of deaths from lung cancer as number of smokers
increase (1)
cigarette contains tar which is carcinogenic/ causes uncontrolled c
*award 1 mark for citing data to support relationship 3
(c) cigarette contains nicotine (1)
nicotine constricts blood vessels + reduce blood/nutrienf/o
foetus (1) //
babies born smaller and lighter (1) & /
*accept alternative answers that deschbe\hO\f of chenficals in
smoke cause negative effects to th\e foetus" \, 3
o\ \
7 NN / ) ) [Total: 10]
|\ K 2 % & :,.' r‘)
7 (a) contains female gamete/ femafe nucleus/ egg cell (1 ) N
inovary (1) ™ , — g_,
fertilized by mqle gametel (naienucleus (1)
to,forrﬁ\g))gote/\eanp/& M < 4
i { C
1) prdduces h‘aprord\ogum/ e,gg\(q) -
. ferf lized by sperm to form zygote’(1)
AN oqary produces oestrogén and progesterone (1)
oestrogen thlckens uterme lining (1)
oestrogen eausbs development of sex organs/ secondary sexual characteristics
(named)(9) |
progek(éro aintains thickness of uterine lining for implantation (1) 6
[Total: 10]
8 Either
(a) photoreceptors detect the decrease in light intensity (1) and produce nerve
impulses (1)
nerve impulses are sent along optic (sensory) nerve to the brain (1)
brain returns nerve impulses along motor nerve to radial iris muscles (1)
radial iris muscles contract + circular iris muscles relax (1)
pupil dilate/ AW (1) 6
4
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(b) nervous response is faster than hormonal response (1)
fast transmission of nerve impulses allows brain to interpret impulse and
coordinate response quickly (1)
nervous response is short-lived while hormonal response may be long-lived (1)
pupil reflex must be short-lived so that changes can occur to components of eye
quickly to view objects at changing light intensities (1) <

[Total: 10]

Or

(a) continuous variation + discontinuous variation (1)
continuous variation shows gradual change/ range betwee
traits affected by genes and environment (1)
discontinuous variation shows few and distinct differen
traits controlled by genes alone (1) /5
accept any correct example linked to forrﬁ\gf vgi g

N N\ '

(b) some variations are advantageqﬁsﬂbenef cTaJ C‘L)
competition in organisms pabugﬂ\en\qronme?\t )
organisms survive bre §kep(taduéq (‘1\) and}p SS advantag neficial gene/
allele over many generations (1)~ ™ R Je
continuous adaptation to-the- cﬁanglhg enwrgnmabt @ad to evolution/ natural
selection (1) | N 2] ~\D)

give I'I;QtO ne %?e:;e\(\l / 1.: \ \1 = max 5

max 5

Yo

AN [Total: 10]
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2

Some organisms live at the bottom of the seas where it is very dark. To synthesise glucose, they
use energy from chemicals in the very hot water that comes out of volcanoes.

What is a distinguishing feature of these organisms?

They do not need oxygen.

They do not contain chloroplasts

They do not contain mitochondria.

Their enzymes are easily denatured by heat.

o0Ow»

What are the similarities between a neurone and a sieve tube element in phloem?

Both lack nuclei.

Both are living cells.

Both are specialised cells.

Both have large surface areas to volume ratio.

BON-=

3 only

1 and 4 only

2 and 3 only

1, 2 and 3 only

o0 w>

The diagram shows a typical animal cell with cell components that are involved in the synthesis
and secretion of an enzyme.

Which of the following identifies correctly the route taken by an amino acid molecule from the
point it is synthesised and as it passes through these cell components?

A 2545153
B 2-51-54-53
C 3-2-51-4
D 345152
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4 Which diagram illustrates the process of active transport?

A  Mmineral ion

5 Identical pieces of potato are placed in sucrose solutions of different concentrations. After three

hours, the mass of each potato piece is measured.

Which graph shows the results of this experiment?

|
o
A g B B
a3
-— o
o™
8 —
g8 :
0 sucrose concentration
(o D
8 o
g e
- 2
3 Loz
g s
0 sucrose concentration
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6 In lactose intolerance, insufficient lactase is produced to digest lactose into molecules small
enough to be absorbed by the small intestine. The lactose remains in the lumen of the small
intestine and the contents of the small intestine become more hypertonic than usual. Which of
the following would be a consequence of this?

More water will be absorbed by the walls of the small intestine.
Less lactose will remain in the lumen of the small intestine.
The intestinal contents become very dry.

The intestinal contents will contain more water.

o0 w»

7 A student was asked to identify the two food substances in each of three test-tubes.

The table shows the results of the student’s tests.

test - tube reagent added to test-tube
Biuret solution Benedict’s solution iodine solution
X purple brick-red brown
Y blue blue blue-black
Z purple blue blue-black

Which conclusion is consistent with the results?

o0Oow >

Egg white and sucrose had been placed in tube X.
Maltose and starch had been placed in tube Z.
Maltose and sucrose had been placed in tube X.
Starch and sucrose had been placed in tube Y.

8 Four equal masses of different foods were burned as shown.

The temperature of the water was measured before and after each food sample was burned.

boiling tube

water

mounted
needle

thermometer

burning food
sample

The results are shown in the table. Which food sample is likely to contain the most fats?

water temperature at the start/°C water temperature at the end/°C
A 16 37
B 17 95
c 18 87
D 19 22
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9 The following is a list of laboratory steps.

ab~wN -

add copper(ll) sulfate drop by drop
shake well to mix

place in a boiling water-bath

add Benedict’s solution

add sodium hydroxide solution

Arrange the steps in the order which they need to be carried out to show the presence of a

protein.

A 4-51-52->3
B 4-52-3
C 5-2-51->3
D 5521

10 A scientist investigated four species of insects. As all the insects look physically familiar, he

investigated the digestive enzymes found in their guts.

From the data that he gathered, which insect feeds only on human blood?

insect enzyme(s) present in insect guts
amylase protease sucrase lipase
A - - - +
B + - + -
C - + - +
D + + + -

key: + present; - absent

11 Cubes of hard-boiled egg white are placed in test-tubes containing 5 cm?® of water. Other
substances are added to each tube as shown in the chart. The tubes were left for eight hours
and then tested for amino acids.

tube solution added results for amino acids
1 pepsin absent
2 pepsin + alkali absent
3 none absent
4 pepsin + acid large amounts
5 boiled pepsin + acid traces
6 acid traces
7 alkali absent

Which tubes show that pepsin is an enzyme?

A 1and6
B 2and7
C 4and5
D 5and6
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12 The diagram shows the liver and its associated blood vessels.

vena cava A

ileum

If a person is fasting, which blood vessel would have the highest concentration of glucose after

24 hours?

13 Which row shows the most likely number of chloroplasts in three types of cell in a leaf?

vascular bundle cell epidermal cell mesophyll cell
A 15 8 8
B 8 15 8
c 0 8 15
D 0 0 15

14 The diagram represents the gaseous exchange on the surface of a fish.

/\/

T e T —

direction of water flow

gaseous exchange
surface

blood capillary

direction of blood flow

Which conditions would result in the maximum rate of diffusion of oxygen across the gaseous

exchange surface?

amount of dissolved amount of dissolved rate of blood flow
oxygen in water oxygen in blood plasma
A large small fast
B large small slow
c small large fast
D small large slow
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15 The diagram illustrates a simple potometer which measures water uptake in plants.

leafy shoot

= water

o capillary tube
l ‘_ - water

Which combination of conditions would result in the fastest uptake of water?

bright light and humid air

bright light and high temperature
high humidity and high temperature
moving air and low temperature

o0Ow»

16 The diagram below shows the condition of a stoma at different times of the day.

Which of the following shows the most probable times at which the stoma is being observed?

X Y
A 1.50 pm 9.30 am
B 2.00 pm 7.30 pm
c 10.00 pm 11.00 am
D 11.30 pm 3.15 am

17 An experiment was conducted on a young plant, using an aphid stylet (mouth part) to measure
the rate of translocation. The same plant was then placed in a bell jar together with a chemical
which absorbs oxygen. It was observed that the rate of translocation decreased and eventually
stopped.

Which of the following best explains the above observation?
A Companion cells no longer produced sufficient energy.
B Mitochondria in the xylem vessels ceased to function.

C Photosynthesis could not occur in the plant placed in the bell jar.
D Translocation occurred only by diffusion.
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18 The diagram shows someone blowing up a balloon.

How do the proportions of gases in the air inside the balloon compare with the air outside the

balloon?
oxygen carbon dioxide water vapour
A more less more
B more less less
Cc less more more
D less more less

19 The diagram shows a dialysis machine.

dialysis fluid out dialysis fluid in

to vein

from patient | I
X blood  dialysis fluid

Which process(es) does not happen along X?

active transport
diffusion

osmosis

osmosis and diffusion

o0 mw>»
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20 The graph shows the effect of antidiuretic hormone (ADH) on the regulation of water content in
blood plasma.

water content of
blood plasma (g/l)

time (h)

Which part(s) of the graph reflect(s) the effect of increased ADH secretion?

M only
N only
M and P
N and O

o0Oow»

21 Which of the following statements about a voluntary action is true?

A It always involves the contraction of muscles.
B It always involves the spinal cord.

C ltis always initiated by a sense organ.

D Itis always initiated in the brain.

22 In an accident, a patient’s spinal cord was severed at the neck region.
Which of the following are the possible effects of this?

1 inability to carry out reflex actions below the neck
2 inability to perceive sensory stimuli below the neck
3 inability to voluntarily move muscles below the neck

1 only

1 and 2 only
2 and 3 only
1,2and 3

o0Ow»
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23 Which of the following diagrams, A, B, C or D, shows the correct sequence of neurons in a
reflex arc?

A B
roliay nourone molor neurona
sonsory motor sansony 7(&/—\
neurone neurone nourone me
direction dwection
@ @
impulse impulse
c rolay nourone D m

seneory
neurone rolay
naurane

n-mono nourone
direction
of nerve d nerve
impulse

24 Which structures cover the pupil at the front of a human eye?

conjunctiva and sclera
cornea and conjunctiva
cornea and retina
retina and sclera

oo w>»

25 The graph shows the changes in the size of the pupil of the eye as the light intensity of the
surroundings is changed.

124

10+

diameter of
pupil /mm  ©7

0 T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50

time / seconds
Between which times is the light intensity increasing?

5 to 10 seconds

10 to 25 seconds
25 to 35 seconds
35 to 40 seconds

oOow>»
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26 The diagram shows the curvature of the lens in a person’s eye. The shape of the lens changes
as the person watches two motorbikes go past at different speeds.

During which period was a motorbike moving towards the person at the higher speed?

curvature of lens/
arbitrary units

time/ s
27 Glycogen can undergo the following chemical change:
glycogen — glucose

Which hormone(s) can be responsible for this chemical change?

adrenaline glucagon insulin
A N X N Key:
B v \/ X \ = responsible
(& X \ X x = not responsible
D X X \

28 A person with diabetes mellitus is receiving treatment with insulin injections. The graph shows
how this person’s blood glucose concentration changed during part of one day.

At which point was an insulin injection given?

3

blood glucose
concentration
/arbitrary units

normal

concentration

time (hours)
29 Which of the following occurs in meiosis but not in mitosis?
A Chromatids of chromosomes cross and twist around each other.
B Chromosomes line up independently along the equator.

C Sister chromatids are held together at the centromere.
D Sister chromatids separate during anaphase.
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30 The diagram shows part of a flower after it has been pollinated.

| —— &
'\_m

Which labelled structures are diploid and which are haploid?

diploid haploid
A 1 4
B 2 1
(o1 3 2
D 4 5

31 The diagram below shows two plants of the same species.

Esy

|

F

plant 1 plant 2

——

Which arrow(s) indicate(s) a process that would lead to sexual reproduction?

2 only
2and3
1,2and 3
1,2and 4

oo w>
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32 Which one of the following statements correctly describes the sequence of events that follows
after the pollen grain lands on the stigma?

A The pollen grain forms a pollen tube which grows down the style to the ovule carrying the
male gamete, which then fuses with the female gamete.

B The pollen grain passes down the style and fuses with the female gamete in the ovule.

C The pollen grain releases male gametes which digest their way through the stigma and style
and then fuse with the female gametes in the ovule.

D The pollen grain releases male gametes which swim towards the ovule in the ovary, then
fuse with the female gametes.

33 The diagram shows the changes in the thickness of the uterus lining of a woman during her
menstrual cycle.

At which period of time is the woman most likely to be fertile?

4
thickness of

B
the uterus
lining
A (o3
D
T T T
0 14

28 42

days

34 You are a doctor treating a childless couple. Upon detailed study, you discover that the sperms
from the husband are not strong enough to swim to meet the egg. As such, you decide to
fertilise the egg in the laboratory and implant the embryo back into the wife. In the diagram, at
which location would you place the embryo?
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35 Genetic cross of pure bred red four o’clock flowers with pure-bred white four o’clock flowers

36

37

38

resulted in F1-hybrid offspring that all had pink flowers. When the F1 plants were self-pollinated,
the resulting F2-generation plants had a phenotypic ratio of 1 red: 2 pink: 1 white.

The most likely explanationis ................

A pink flowers are the result of a blending of the red and white genotypes.

B flower colour is due to two or more complementary genes.

C heterozygous plants have a different phenotype from the pure bred parents because of
codominance of the dominant allele.

D flower colour inheritance in four o’clock flower does not obey Mendelian laws.

The drawing shows fruit flies produced in a genetic experiment. The number of each type
represents the ratio resulting from crossing two types of flies.

Assume that F represents the dominant allele and f represents the recessive allele involved in
the cross.

Which of the following crosses would produce this ratio?

FF x FF
FF x ff
Ff x Ff
Ff x ff

oo w>»

A person with Down’s syndrome is born with 47 chromosomes in each cell, instead of 46.
What could cause this?

A More than one sperm fused with the egg at fertilisation.

B Mutation happened during the production of the egg cell.

C Radiation caused a change in structure of a gene in the father’'s sperm.
D The mother was exposed to harmful chemicals while she was pregnant.

How many adenine molecules are present in a DNA molecule of 4000 bases, if 20% of the base
molecules are cytosine?

600
800
1200
2400

oo w>»
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39 Which of the following statements correctly describes an advantage that genetic engineering
has over artificial selection?

A It is a quicker process, as only one species is required for beneficial traits to be passed
down to offspring.

B It always creates organisms that are more suited to their natural environment.

C Genetically modified food is always more nutritious and safe for all consumers.

D There is a higher chance of offspring receiving the beneficial trait from the genetically
engineered parent compared to using artificial selection.

40 The diagram shows the positions of four farms and the concentrations of nitrate at different
points in a river.

Which farm is likely to have been using too much fertiliser on its land?

arechon _._/_f\_/_/'_/v farm D
of ow '/J
- . . "y R LR ' B —re - »
- . . s 4, + 4 :z bl ' - - -
ERREE EERR +
posss
- . . ‘e - - ’ - - LR Ed - -
IR eos Loas -
‘ —han - el
s ®
thae IZRZESE boo - . .. POSSE
nirate 0%0 I peRSSeS 3 343448 pe bt bets pesenets
. _0 ‘0 > - Bad “hbean thebeny
- [ i 35H [338 FEREstEe LEssREata] ERRSEIES
= - - .
lm e 54 B bd e 4;»‘ - ™ Lo 5668
- B "o r
.. oo I
il |-
’1»00 - e .
ba & 8.4 > b & 4 b 44 + BB » Lot bd
A aad - o f
R 3 - L 3
* » “ “he - . L d
oLl aass BIl88%8 'e 3 332 LLE pegsee

381



West Spring Secondary School

PRELIMINARY EXAMINATION 2018

Biology

SECONDARY 4 EXPRESS

Name ( ) Date

Class Duration

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the cover page.

Write in dark blue or black pen on both sides of the paper.

You may use a soft pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Section A (50 Marks)

Answer all questions.

Write your answers in the spaces provided on the Question Paper.
Show all relevant working.

Section B (30 Marks)
Answer all the questions.
Write your answers in the spaces provided on the Question Paper.

Electronic calculators may be used

6093/02

13 Sep 2018

1 h 45 min

Information for Candidates

FOR EXAMINER’S USE

You are advised to spend no longer than one Section A /50
hour on Section A and no longer than 45 minutes )

on Section B. Section B 130
The numbgr of marks is giV(_en in [] at the end of Total /80
each question or part question.

This document consists of 18 printed pages including the cover page.

Setter(s) Mdm Ho Soo Yin

[Turn over]

382




2
Section A
Answer all questions.

Write your answer in the spaces provided.

1 Fig. 1.1 shows a food web in an ecosystem.

hawks

\4/"\

grasshoppers T caterpillars

~N

a flowering tree

Fig. 1.1

(a) Draw a pyramid of numbers for a food chain involving caterpillars.

(1]

(b) It is known that consumers at the highest trophic level receive the highest amount of insecticides.
Based on the pyramid of numbers you have drawn in (@), explain why this is so.
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(c) Explain the observations of the following populations when snakes are removed from this food web.

(i) The grasshopper population increases initially but decreases afterwards.

[Total: 9]

2 A surgeon carried out a biopsy on a child who was not gaining the weight expected for his age. A
small sample of tissue was removed from inside the child’s small intestine.

Fig. 2.1 shows the appearance of the villi in a normal healthy child and that of the child patient’'s small
intestine of the same age. Both diagrams are to the same scale.

healthy child child patient

Fig. 2.1
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(a) With reference to Fig. 2.1, state one difference between the villi of the healthy child and that of the
patient.

(b) Describe and explain three other features of a healthy small intestine that help to maximise the
absorption of digested food.

(c) The child was diagnosed as suffering from coeliac disease. This is a condition in which an
individual lacks a particular enzyme needed to digest gluten. Gluten is a protein found in wheat. A
dietician was asked to advise the family on a suitable diet for the child. The child’s parents found it
hard to understand why the child could digest proteins present in meat but was unable to digest
gluten. How might the dietician have explained to them, using his knowledge of enzymes?

[Total: 7]
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3 Fig. 3.1 shows the structure of a male flower of a maize plant.

Fig. 3.1

(a) With reference to Fig. 3.1, explain how two features of this flower adapt it for wind pollination.

(b) The corn borer is an insect pest of maize. The larvae feed on the leaves of the maize plants. The
adults can fly but do not feed on maize plants.

Much of the maize that is grown in the USA has been genetically modified to produce Bt toxin,
which is lethal to insects that feed on the leaves. However, many populations of the corn borer
have now evolved resistance to the Bt toxin.

Explain how this resistance could have evolved.



6
(c) The recessive allele, r, of the gene in corn borers confers resistance to Bt toxin. Larvae that are
homozygous for the normal, dominant allele R, or that are heterozygous, are killed when they on Bt

maize.

State the genotype of the corn borers that successfully turn from larvae into adults in the fields
where Bt maize is grown.

(d) In order to reduce the number of corn borers resistance Bt toxin, farmers in the USA are required to
grow up to 50% of their maize as non-Bt varieties. The non-Bt maize is grown in separate areas
close to the fields of Bt maize. This is called the High Dose Refuge (HDR) strategy.

Almost all corn borer larvae feeding on this non-Bt maize have the genotypes RR or Rr. The HDR
strategy assumes that, when these become adults, they will interbreed with the adults developing in
the Bt maize fields.

Explain how the HDR strategy could reduce the proportion of corn borers that are resistance to the
Bt toxin.

[Total: 8]

4 Fig. 4.1 shows a kidney nephron and its blood supply.
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(b) Table 4.1 shows the composition of samples obtained from C and E.

Table 4.1
substance composition in C / composition in E /
g/cm? glcm?
water 91 0.4
urea 0.02 24
glucose 0.1 0.0
protein 7.5 0.0
salts 0.5 11
creatinine 0.002 0.13

Some materials from C were not found in E. Explain what has happened to these materials.

388
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8

Fig. 5.1 shows a section of lung tissue from a smoker.

Fig. 5.1

In a smoker, the walls between the gas exchange structures in the lungs can break down, resulting in
the damaged features visible in Fig. 5.1. One of these damaged features is labelled H.

(a) (i) Name the gas exchange structures which are damaged in Fig. 5.1.

(b) Smoking-related diseases may increase the risk of respiratory diseases of the gas exchange system.
Describe and explain how smoking can increase the risk of these diseases.
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9
(c) From one cigarette, a smoker will inhale between 14 and 20 mg of carbon monoxide.

Describe the effects of carbon monoxide on haemoglobin.

[Total : 7]

6 Fig. 6.1 shows a graph of the number of people, worldwide, estimated to be newly infected with the
human immunodeficiency virus (HIV) in the years 1990 to 2008.

5

4 — -+ =L _|_ upper estimate

3 /’;/l’—-‘-§‘ -\~§ §'~__
number of /,'//,/ TR~ 4o
p;ﬁﬁ(')?]'sn , 7 ‘/' lower estimate | |™

7

1

0

1990 1993 1996 1999 2002 2005 2008

year
Fig. 6.1

(a) Use the information in Fig. 6.1 to describe the changes in the number of people newly infected with
HIV.
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(b) Suggest the possible explanations for the decrease in the number of people newly infected with HIV.

[Total: 5]

7 Fig. 7.1 shows the stages in the process of genetic engineering to produce the hormone insulin.
f
human cell bacterium
DNAthread
DNA plasmi @
stage K <
; isolated DNA with isolated
aaa——— insulin gene plasmids © ©

l bacterial enzyme
P v — i

cuts the plasmid
_ isolQ
~  insulin gene \

insulin gene inserted into
the plasmid

stage L < \

stage M <

transformed plasmid
inserted into bacterium to [ )
form transformed bacterium
/reproduction of the bacterih

N7

stage N

(o) (@ (e (o™

productlon of insulin

Fig. 7.1
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(a) State the type of reproduction that takes place in stage M of Fig. 7.1. Use your knowledge of the
process of cell division to explain why it is important that this type of reproduction occurs.

type of reproduction

Loy 1 E= 1 E= 1L o ISR

(b) Name the condition in humans that is treated using insulin produced by the bacteria in stage N of
Fig. 7.1.

(c) Fig. 7.2 shows the chromosomes in a skin cell of a small deer found in North America at prophase

SN

(i) State the diploid chromosome number of the deer.

(if) On Fig. 7.2, shade a pair of homologous chromosomes. [1]

(iii) During the formation of eggs in the ovary of the female deer, the chromosome number changes.
State what happens to the chromosome number and explain why this change is necessary.

[Total: 8]
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Section B

Answer three questions.
Question 10 is in the form of an Either/Or question. Only one part should be answered.

8 Table 8.1 shows the rate of photosynthesis of two different plants over a range of light intensities.

Table 8.1
plant R plant S

5 2 3

10 5 10
20 9 29
30 19 46
40 23 49
50 32 54
60 42 58
70 55 60
80 72 60
90 72 60
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(a) Plot the data for all the light intensities in the range of 5 to 90 lux on the grid.

(b) State, with a reason, which plant would grow best in shady conditions.

394
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(c) Explain why, at light intensity above 80 lux, the rate of photosynthesis in both plants might increase
if they were:

(i) supplied with higher concentrations of carbon dioxide;

................................................................................................................................................... [2]
(ii) exposed to 40 °C.
................................................................................................................................................... [2]
(d) Suggest why the rate of photosynthesis may fall when a plant wilts.
.......................................................................................................................................................... [2]

[Total: 11]
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9 Fig. 9.1 shows a longitudinal section of the heart of man.

Qc ‘Q’
./A ' » -
. | Y
(: Y
) Py f
—7 N\ A
=7 Y ) ¢
right atrium ————— ‘ 7 \
atrio-ventricular valve o T / /
AN W '
right ventricle N\
\
Fig. 9.1

(a) Explain the difference in the thickness of the left ventricle and the right ventricle.
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(c) Outline the effects of atherosclerosis in coronary arteries and the resulting effects on the heart itself.

[Total: 9]
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10 either

(a) Describe and explain the events that occur after the body temperature falls, which will allow the
body temperature to return to its normal level.

[Total: 10]
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10 or
Carbon flows through the ecosystem in the carbon cycle whereas energy flows in a non-cyclical manner.

(a) Explain how carbon, in the form of organic matter in the producer, flows through the ecosystem.

[Total: 10]

~ END OF PAPER ~
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SECONDARY 4 EXPRESS BIOLOGY
PRELIMINARY EXAMINATION, 2018
SUGGESTED MARK SCHEME P2

Section A
Answers Marks Remarks
1] (a) [1]
Hawks
Birds
Caterpillars
U A flowering tree

(b)

3.

4.

not broken down they accumulate in ‘thé\bcnl§ O
caterpillars./ bioaccumulation ; .

As birds feed on the caterplllare\and hawks feed on these
birds, the concentration of insecticides increases along thg
food chain. ;

Highest concentratlon of lnsect" C|des will be found in
hawks. ;

This is known hs blo\ampllcéhonfbldaccunmlatfoh

Reject./md)géstlble

(1

(11

Point 1 is a

ymust

| Point 2, 3

and 4, any 2

Max 3 marks

(c)
(i)

¥ Inlt’lajly, the gra\sshopper ,pepuiétlon increases as there are

less predators feeding. on them and they can reproduce
more.

However their populatlon decreases later dramatically due
to the competition fof food. ;

The flgweririg plant is the onIy producer of food in this food
web/doesnot produce enough food for the growing
population,~;

(1

(11
(1

(c)
(ii)

. Initially, the caterpillar population remains constant because

they belong to two different food chains / snakes do not
prey on them./have not lost source of food or predator ;
However, both grasshoppers and caterpillars feed on the
same food source (leaves of flowering plant), an increase in
the population of grasshopper provides competition for food
with the caterpillars. ;

Or

No snakes, grasshopper population increases, more food
for birds, bird population increases, more caterpillars are
eaten

(11

(1

www.KiasuExamPaper.com
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(a) The healthy child has more villi /more protrusion [1] Any 1 point
patient has fewer villi / Reject: Villi
The healthy child’s villi are longer / has more
patient has shorter villi / folds,
Patient’s villi are not properly formed/
Healthy child has villi separated/
Healthy child has larger surface area for villi;

(b) 1. Microvilli provide a larger surface area to volume ratio for [1]
food to be absorbed faster. ; Any 3 points

2. Each villus is supplied with a network of blood capillaries to
maintain a steep diffusion gradient for rapid diffusion of
food substances. ;

3. The villi are thin walled / one cell thick walls of villi provide a
short diffusion distance for digested food to pass through
the walls quickly. ;

4. The small intestine is long to allow more time for digested
food to be absorbed ;

5. Mitochondria are found in the cells of the epithelium tg
in the absorption via active transport.

(c)

1. Enzymes are specific in action / Eachp(oteln 1
digested by one specific enzyme. ; ',

2. Each enzyme has an active site-, N '

3. The shape of the active site is bqrhplemeh(a)y to shape of
substrate / only allows a. partlcular substrate to fit in to forr

an (enzyme-substrat? q6mp‘le)g f\pf\nucé§r§ary3

4. Hence, the enzyme which-digests protein-in the meat No
cannot digest pfé‘te\n in gT’fen ) /.' ( .;_j,,iz\‘y_,\ mark
(a) 1. Anthers; out&dg ﬂower / exposed to allow wmd to carry [1] Any 2 points
pollefl awayy | o ()
2. Long// flexible flaments/pendulbus stamens to allow wind | [1]
~\to fil$lodge the pollens / |,
3 No / small petals; to allow anthers to be exposed to the
"wmd / less energy.is. channelled to produce large petals
and more energy chgnnelled to make pollens instead
4. Anthers Jarge to! pro uce large quantities of pollen
| [~
(b) 1. (Genetleﬁ;t)uﬁﬁon occurs in the corn borer ; (there are [1] Any 3 points
variation in"6ome corn borers)
2. Mutated Corn borers more likely to survive / have selective | [1]
advantage ;
3. These corn borers grow into adults and are likely to breed / | [1]
reproduce ;
4. Hence, the mutated gene / resistance alleles are passed on
to the next generation ;
5. This leads to increase in frequency of allele for resistance ;
(c) rr [1]
(d) 1. When non-resistant borers from outside breed with [1]
resistant borers, many offspring will not be resistant ;
2. Because many of the offspring will be Rr/ [1]
heterozygous/less will be rr; Max 2 points

3. Detail e.g. results of rr/ RR and rr x Rr
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(a)

A: renal artery C: glomerulus (A:blood capillaries)

Accept: similar spelling

(11, 1]

(b)

1.

4.

During ultrafiltration at the glomerulus, small molecules are
filtered out into the proximal convoluted tubule ;

Glucose molecules are small enough to move into/ pass
into the Bowman'’s capsule. ;

However, glucose molecules are useful and all are
selectively reabsorbed into the blood capillaries. ;

Proteins are too large to enter the Bowman’s capsule
therefore remain in the bloodstream ;

(11
(1
(11
(1

(a)
(i)

Alveoli / air sacs ;

Reject: alveolar wall

(ii)

emphysema ;

(b)

(11

(1

. Tar and irritants present in the mgarette smoke S

cilia lining the air passages ; (
Dust particles trapped in the mucus Ilnmg the€|ypa age
cannot be removed ; \

Increasing the risk of chr ,onﬁ\b(o‘lqch{tls anq e}nphysema
Tar causes lung cance/f -

S TR o ; AP
—— N M <

[1

(1

Any 2 from
oint1,2o0r3
if point 4 is
given as one
of the answer

(c)

. Carbon monoxlde comblnes W|th haemoglobln tc form

(carboxy\haerﬁpghglh) —no need writ@ghls—

(1
(1

2. Hence it, reduces the abmty of haemoglobln to carry oxygen
to thq resf\pt“tbe\pddy cells / Gecreases oxygen level in the
bldod \‘“_, ~\
(a) 1. ‘number of mfected people increases steeply from 1990 until | [1] Any 3 points
19Q6X1997 -"‘ U/ ';>' With at‘ least
2. peaks, af 3.5 mi lion‘/ any figure between 3 to 4 million ; (1] 1 mention of
3. decreasé ffom /1996 / 1997 ; H} the data
4. number df)iwéw cases in 2008 is greater than in 1990 ;
(b) 1. reduce risk of infection by using condoms / protection [1] Any 2 points
during sexual intercourse ;
2. abstinence ; [1]
3. not sharing needles / using sterile needles ;
4. treat blood (products) / testing potential blood donors or
donated blood ;
5. increase accuracy in contact tracing ;
6. increased awareness of precautions / risks / transmission ;
7. increased use of antiviral drugs to reduce transmission ;
8. some strains are less infective than others ;
9. less reporting of new cases ;
3
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(a)

asexual reproduction

1. Asexual reproduction results in the production of genetically
identical offspring. ;

2. Since the transgenic bacterium already contains the insulin
gene, by reproducing asexually, many identical copies of
this bacteria are produced and hence more insulin gene
can be produced. ;

(1]
(1

(1

(b)

Diabetes mellitus

[1]

(c)(i)

6

(1

(c)(ii)

Shade any 2 chromosomes of the same size

(1

(c)(iii)

The chromosome number became half / 3/ chromosome
numbers become haploid ;

So that when the nucleus of the female gamete fuse with
nucleus of the male gamete, diploid number of chrom

Section B

8

(@)

the zygote / species is restored.
Qe 7/

I\ X \ L 4
,\m“'( °f ﬁ'nfﬂﬁnﬂn‘s/mq lﬂnfﬂ’kui\\:“ }h{'vm‘ s Dt e s e
2 e R\ WP N A

Dl

4 N A rhotret
881 Seaar ot RESEY bo¥ : f {

13

s

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

11 i»
"

I3
‘o
L

SEET

v
T

30

pe b

8 :’
B el
58 ol g

- wr
0 1o 20 30 40 v “ wtensiy/lux

(b)

Plant S ;

At low light intensity (0 to 40 lux), the rate of photosynthesis
increases at much faster rate compared to plant R. ;

Or

Plant 2 is able to produce 29 mg of carbohydrate at 20 lux but
plant R needs more than 40 lux of light

(accept this type of answer as above)

I

(1]

Axis correct
Points
Correct best
fit graphs
drawn

(1]
(1]
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) |1.

(i)

Since above 80 lux, the rate of photosynthesis is constant for
both plants, light intensity is no longer the limiting factor ;
Since carbon dioxide is essential for photosynthesis to take
place/it might be a limiting factor, the rate of photosynthesis
might increase when its concentration is increased ;

(1]
(1]

(c) 1.
(i) |2

Photosynthesis is an enzyme dependent process ;
Increasing the temperature to 40 °C might increase the
enzyme activity which will in turn increase the rate of
photosynthesis ;

[1]
(1]

3.

(d) Wilting is caused when leaf cells lose their turgidity / became Ignore first
flaccid sentence

1. Stomata closes, carbon dioxide diffusion into cells may Any 2 points
decrease ;

2. leaf folds up, reducing exposed surface, light energy
absorbed may reduce;

3. Less water for photosynthesis;

Rate of photosynthesis falls //

<\ o P 4
9 | (a) 1. Left ventricle has thicker / Jmore muscle tham the [1 Reject :
ventricle ; \ \ ventricle wall

2. Left ventrlcle pumps blocd,to the rest of the body / syst [1] needs to
circulation which is a Ionger dlstanCe // further away t withstand
higher pressure ; \ - - [1] high

3. Right ventricle-only. pumps bIood to !he Iungs whrch is a short pressure
dlstance from the\\kkeé& /AN

N\ ) yl
(b) | 1. When pré\séqre )p rght an lsgreater/ higher than 1]
pressure in.the ventricles, fhe valvés opento allow blood to
<"\flow from right ‘attium mtgrrghf ventricle ;

2‘.‘._.‘Wf1enThe right wventricle-contracts, the pressure in right [1]
Ventrlcre is. greater tj\an\pressure in right atrium, causing the
valves to close.|; )/ -

3. Hence, the bloo can only flow in one direction which is to [1]
the ptﬂ{ﬁofﬁryxpfténes

(c) 1. fat/ chole‘s}ferol / deposited in, plaque formed in wall of artery | [1]
narrows lumen of artery ;

2. blood flow reduced / restricted (in coronary arteries) and less | [1] Reject: no
oxygen / glucose, supplied to heart muscle for aerobic oxygen flows
respiration (to release energy)-not necessary ; to heart

3. heart attack / heart failure / cells in heart might die ; [1] muscles

10 | Either
(a) When the body temperature drops,
1. it stimulates temperature receptors in our skin, which send | [1] Point1is a
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nerve impulses to the hypothalamus. The hypothalamus
will send nerves impulses to the relevant body parts to
bring about the following changes:

less active sweat glands/sweating stops (Accept: inactive)
less evaporation of water in sweat and less heat of
vaporisation is lost from the body (Reject: no evaporation)
Vasoconstriction of arterioles/ blood vessels (Reject:
capillaries/veins)

Results in less blood to capillaries and less heat is lost by
convection, radiation and conduction

Increase in metabolic rate to increase the amount of heat
released within the body

Shivering might occur which generates heat

Hair erector muscles contract, causing the hairs to stand.
This helps to trap a layer of air which can reduce heat loss
as air is an insulator of heat

[1]
(1]

must

Point 2 to 8,
any 6 points

(b)

Negative feedback is

1.

2.
3.

A change in level / of set point/ in norm triggers /Catises
a response / reaction / sequence of events ;
Which leads to restoration to origina/l,{evel ;
An example is when water potential.in- thc'w ase
above norm, it is detected by the r‘e\ceptor e body
The body WI|| respond and retL)(ns the\w‘qter potential
the norm. =N X ) )
Or point 3, students can glvejny other»relevant examples
(temperature regulatlon g’lucose regulathq)

» ~ rd

10

Or

\ L2 i ‘ '*.. ".

(a)

3\

oo

/

. P}a’hts\oohtam\cal%n ihtﬁe’formf df or\‘gﬁtlc matter such

as starch/ prote|n/fat/celfufosi:-.j
Gllﬁcose in'the plant is used durlng resplratlon releasing

-\carbon dioxide into the, atmosphere

_Anlmal feed'on plant and carbon is mcorporated into body

tissues (fats,, pro‘tems glycogen) ;

Glucose’ thé ahimal is used during respiration to release
car ﬁ,d@x Mo the atmosphere. ;

Deat al / plant result in decomposition ;
Resplra‘tw’n by decomposers release carbon dioxide into
the atmosphere ;

Combustion of fossil fuels release carbon dioxide into the
atmosphere ;

Photosynthesis by green plants remove carbon dioxide
from the atmosphere to form glucose / organic matter
again ;

[1]
[1]
[1]
(1]

[1]
[1]

(1]

Any 7 points

(b)

. Respiration of living organisms, energy is lost as heat to

the environment ;

Egested/excreted materials/dead organisms/uneaten body
parts contain trapped chemical energy ;

Living organisms cannot use heat energy to do work /
cannot be recycled ;

(1]
(1]
(1]
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Answer all the questions in the OTAS.

2

Section A

1 Which structures are present in a root hair cell?

nucleus chloroplast
A 4 v key
B v x v’ = present
Cc x v x = absent
D x x

2 Pancreatic tissue from a freshly killed mouse was removed. It was placed in a warm isotonic

saline solution and radioactively labelled amino acids were added. Samples of the tissue were
later removed, sections cut and the sites of radioactivity determined at regular intervals.

Which of the following represents the order in which radioactivity appeared in the organelles?

A Golgi apparatus, rough endoplasmic reticulum, secretory vesicles
B Golgi apparatus, rough endoplasmic reticulum, smooth endoplasmic reticulum
C rough endoplasmic reticulum, Golgi apparatus, secretory vesicles
D rough endoplasmic reticulum, smooth endoplasmic reticulum, Golgi apparatus

A student created the setup shown below.

distiled 2M glucose  frash potato
water solution tuber
\ | 7

/) A

‘I — —

|
I
petri dish

However, he forgot all about it and left the setup overnight.
Which of the following correctly states the appearance of the potato tuber after 12 hours?

The bottom half would be flaccid while the top half will be turgid.

B The bottom half would be turgid while the top half will be flaccid.
C It would have uniform turgidity.
D It cannot be inferred from the given data.
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3

4  The diagram shows three plant cells labelled P, Q and R. The arrows show the direction of
net movement of water molecules by osmosis.

What is the correct order of salt concentration in the cells, from the highest to the lowest?

highest middle lowest
A P Q R
B P R Q
Cc Q P R
D P Q

5 The diagram represents how an enzyme molecule changes in shape.

What explains this change?

A It has been placed in a concentrated salt solution.
B It has been placed in a dilute salt solution.

C It has been heated to 70°C.
D

It has been cooled to 5°C.
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4
A student had samples of four types of biological molecules — water, carbohydrates, proteins
and fats. 100g of each sample was added to a calorimeter and the temperature change of the
water as a result of the combustion of the sample was recorded in the table below.

Which of the samples contained fat?

sample temperature change /°C
A 0
B 25
Cc 37
D 70

What is the enzyme that controls a reaction in which both the enzyme and the substrate can
denature at high temperatures?

A amylase
B insulin
C lipase
D protease

As a seed begins to germinate, it uses enzymes to speed up the rate of
A digestion.
B osmosis.
(o photosynthesis.
D

transpiration.
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9 The diagram below shows the structure of a leaf of a dicotyledonous plant.

'
Sgas 8

~ .‘

o 0

X
T,

4
What are the functions of the parts labelled on the diagram?
1 2 3 4
. reducing

A | gaseous exchange photosynthesis evaporation transport

. reducing
B photosynthesis gaseous exchange transport evaporation

. reducing
(o photosynthesis evaporation gaseous exchange transport

reducing .

D transport evaporation gaseous exchange photosynthesis

10 Bread contains dietary fibre, fat, protein and starch.
Which substance contributes least to the energy obtained by a person eating the bread?
A dietary fibre
B fat
(o protein
D

starch
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12

6

Which of the following would not be an expected consequence of the removal of the

pancreas?
A diabetes
increased pH of the duodenum

B
C reduced protein digestion
D

reduced glycogen production in liver and muscle cells

The diagrams show a plant in a flask of water. It is left for six hours on a warm and windy day

in bright sunshine.

diagram 1
ARSI,
cotton A ' g
wool - J o
layer
of oil 6 hours
waler

ba;lance
Which process explains the result shown in diagram 2?

A active transport of water into the root hairs
B evaporation of water from the flask

C photosynthesis in the leaves of the plant
D

transpiration from the leaves of the plant

414
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o
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7
13 The diagram shows a transverse section from the middle of a root of a dicotyledonous plant.

In which tissue are sugars and amino acids transported?

14  Which of the following would be consequence(s) of a leaky bicuspid valve?

1 A heart attack would occur.

2 There would be reduced blood pressure in the aorta.

3 The heart would stop beating.

4 The blood leaving the aorta would be less oxygenated.
A 2 only B 2and 4
(o 1,2and 3 D 1,2,3and 4

15 There is a ring of muscle at the origin of a blood capillary network found near the skin.

Which of the following statements related to this ring of muscles is true?

A When constricted, it will increase blood flow in the capillary network.

B When constricted, it will not affect the blood pressure in the capillary network.
C When dilated, it can cause the skin to turn redder.

D When dilated, it will increase the blood pressure in the preceding arteriole.
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16 The table shows features of some blood vessels.

Which is the pulmonary artery?

feature
muscle layer lumen direction of blood flow blood
A thick narrow away from the heart deoxygenated
B thick wide away from the heart oxygenated
C thin narrow towards the heart oxygenated
D thin wide towards the heart deoxygenated

17
breath.

At which point are the muscles of the diaphragm starting to contract?

The graph shows how the pressure and volume inside the lungs change during one complete

3
B
— e
2.5+ 77 N, C
volume : N s
volume of \,-’ N2 . pressure
3 ; R ‘- in lungs
lungs/dm / PN &
/ P \ N
. ’ Z R 000 TN
Y pressure / / \
'/ / \
‘-‘ / .’ N
.\ / A X
. 3 . A
\‘ _/ P 4\
“ Y S0 N
. {." "~
2.0" A";'/ .\_ D
- S
P et ~.
¥ 1 1
0 1 2 3
lime/secs
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18 What causes emphysema?

19

20

21

A

B
Cc
D

blockage of the bronchioles

destruction of the alveolar walls

inflammation of the walls of the airways

overproduction of mucus

Uric acid is a human metabolic waste product.

Which of the following correctly explains the presence of uric acid in the body?

A

B
Cc
D

It is absorbed from consumed food.

It is produced in the breakdown of DNA.

It is produced in the breakdown of excess amino acids.

It is produced by bacteria found in the large intestine.

How is sweat different from urine?

A

B
Cc
D

The production of urine is continuous but that of sweat is not.

Sweat is always more concentrated than urine.

Sweat is always more dilute than urine.

More urea is excreted in urine than sweat.

A logistics officer spent twenty minutes in a walk-in freezer to check on the condition of
frozen food products. Some changes occurred in the officer's body in response to the
decrease in environmental temperature and are listed as follows:

1
2
3
4

brain sends impulses
blood vessels in the skin constrict
skin temperature changes

temperature receptors in the skin detect change

What is the correct sequence of events that took place?

A

B
C
D

22>1>4->3
3212452
4>1>2->3
4>2>1->3
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22 The table shows the blood flow through the skin, heart muscle and kidneys at rest and during

23

10

exercise.
blood flow / cm? per min
region
at rest during exercise
skin 340 980
heart muscle 190 835
kidneys 930 347

Which of the following statement correctly explains the data in the table?

A The blood flow to the skin is increased during exercise so that the skeletal muscles will
receive more oxygen and glucose to sustain aerobic respiration.

B The blood flow to the kidneys is reduced during exercise because sweat is being lost
and so the removal of water and nitrogenous waste products can be reduced.

(o The blood flow to the heart muscle is increased to pump more oxygenated blood and
glucose to the skeletal muscles.

D The blood flow to the kidneys is lower than the skin and heart muscle during vigorous
exercise because blood pressure is low.

Which of the following does not describe the peripheral nervous system?

A It consists of cranial and spinal nerves.

B It helps in the maintenance of body temperature.

C It sends nerve impulses to and from the central nervous system.
D It is capable of processing stimuli to bring about a reflex action.
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24 The diagram shows the relationship between two organs and the responses they bring
about in the body.

25

endocrine gland —— product

response 4 target organ

If the response of the target organ is controlled by negative feedback, the product of the
endocrine gland

A

B
C
D

inhibits the target organ with no effect on response.
stimulates the target organ with no effect on response.
stimulates the target organ while the response inhibits secretion of the product.

inhibits the target organ while the response stimulates secretion of the product.

A student touched a live electrical wire (with electricity running through it) with his hand and
his fist immediately closed. Which of the following best explains this?

A

B

Electricity removed the myelin sheath around his neurones and caused his hand
muscles to contract.

His pain receptors were stimulated and his fist closing was the result of a reflex
action.

Motor neurones were stimulated by the electricity and caused the contraction of his
hand muscles.

The electricity stimulated his heat receptors and the dilation of skin arterioles,
causing his fist to close.
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26 The diagram shows the distribution of blood vessels in the uterine lining and placenta of
a pregnant woman.

1 2

A /

space filled
with mother's blood
umbifical cord

developing baby

Which substance will increase in concentration in the blood as it flows from 1 to 27

A amino acids

B carbon dioxide
(o glucose

D oxygen

Questions 27 and 28 refer to the photomicrograph showing an event taking place in the
oviduct.
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27 The graph shows changes in the uterine lining of a woman from 8th June to 9th July.

A

Thickness of uterine lining /
arbitrary unit

| | I I ] I
8 12 16 20 24 28 2

|
6
&———— June —— > July >

Date
Which date will the event in the above photomicrograph most likely take place?

A 10" June B 14" June
C 22" June D 30" June

28  Which comparison between cells P and Q is correct?

A Cells P and Q can undergo meiotic cell division.

B Cell P has a higher concentration of mitochondria than cell Q.
C Cell P has a smaller number of chromosomes than cell Q.
D

Cells P and Q may contain either X or Y chromosomes.
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14

The primrose, Primula vulgaris, is a small herbaceous, yellow flowered plant which is
common in cooler areas of the Northern hemisphere including alpine and Artic areas. The
flowers of the primrose have different flower shapes (polymorphic), which are adaptions
for pollination. “‘Thrum-eyed’ primroses have a short style. ‘Pin-eyed’ primroses have a
much longer styles. Some populations of primrose consist almost entirely of plants with
intermediate flowers. These populations are common where there are fewer winged
insects.

The diagrams show polymorphic flowers of primroses.
Which of these statements are correct?
stigma

petal
style

] ] e

sepal

thrum-ayed intermediate pin-eyed

Cross-pollination will be favoured in pin-eyed primrose.
2 Self-pollination is more likely to occur with intermediate flowers.

Primroses with pin-eyed flowers are likely to show more genetic diversity than
primroses with intermediate flowers.

4 Primroses with intermediate flowers are likely to be better able at adapting to
varying environmental conditions than pin-eyed and thrum-eyed primroses.

A 1and 2

B 1,2and 3

C 2and 3

D all of the above
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30 The diagrams show four different stages of a type of cell division.

In which structure will the cell division shown above, will occur the slowest?

in the anther sac
in the bone marrow

in mature cells of a petal

o o w >»

in the root cap

31 The diagram represents the nucleus of a cell (where 2n = 4) in late prophase of meiosis.

D
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32 The table shows the percentage of nucleotides found in an octopus and a starfish.

33

Which best explains why these two animals differ greatly in their physical characteristics?

A

B
Cc
D

source of DNA | adenine / % | cytosine / % | guanine / % | thymine/ %
octopus 28 22 22 28
starfish 28 22 22 28

Different amino acids are used to produce different proteins in both animals.

Deoxyribose is used in DNA of the octopus but ribose is used in the DNA of starfish.

The two animals follow different base pairing rules in their DNA strands.

The DNA sequences in both animals are different, thus code for different proteins in

their bodies.

Below is a sequence of bases on a messenger RNA molecule.

AUCGAAGUUCGU

It was transcribed from the template strand of a DNA molecule.

What is the sequence of bases on this template strand of DNA?

A TGATGGACCTTG
Cc TAGCTTCAAGCA

B ATCGAAGTTCGT
D UGCUUGAAGCUA
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34 In each of the pedigree trees shown below, persons with a genetic disease are indicated by
shaded boxes.

A B Cc D

o er0 el OO
OOMU OOME €0e0

Which pedigree tree shows an inherited genetic disease as a recessive trait?

35 Sickle-cell anaemia is a disease caused by recessive alleles that results in fatality during
adolescence.

If two sickle-cell carriers mate, what percentage of adults would be homozygous?
A 25% B 33%

C 50% D 75%

36 Cats have the same inheritance pattern as humans in sex determination. In addition, the gene
for cat coat colour lies on the X-chromosome. The allele for orange fur is X° while the allele
for black fur is X. Cats with heterozygous genotype have tortoise-shell coat colour (patches
of orange and black).

With reference to monohybrid inheritance and sex determination, which offspring cannot be
produced when a tortoise-shell female cat is mated with an orange male cat?

A black female

B orange female

C orange male

D tortoise-shell female
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37 The diagram shows a pyramid of numbers.

I I

’_l_l_‘

l |

Which food chain is best represented by this pyramid of numbers?

grass - antelope - lion > flea
mahogany tree > caterpillar - finch > lice

microscopic plants = microscopic animals - small fish - shark

o o w »

pond plant = snail - large beetle - fish

38 Which statements about evolution are correct?

1 Phenotypic variation must be present for evolution to take place.

2 Selective breeding and natural selection do not take place at the same time.
3 A change in environmental conditions promotes evolution.

4 Artificial selection caused the removal of harmful mutations during evolution.

A 1and2
B 1and3
C 2and4
D 3and4

39 The graph shows changes in part of a lake after it has been polluted by fertilizer discharge
from a nearby farm. At which time will the oxygen concentration in the water be lowest?

VA B c D

nitrate

concentration

photosynthesising
" organisms

bacteria
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40 The diagram shows how sewage is treated before it is released into water bodies.

e collection and pumping
u

|

.

screening @ g:‘r::arv settiement

D

=1

’:u

{

/f‘/‘ B | EERA R e B
(6] 5 ‘| 4]

disinfection final settlement aeration tank
tank Z

Which correctly identifies W, X, Y and Z7?

w X Y z
A sludge microbes oxygen carbon dioxide
B sludge sewage chlorine microbes
C gritniggrci:aogrse sludge glucose methane
D gritniggrci::grse sludge microbes sludge

End of paper
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Section A
Answer all the questions.
Write your answers in the spaces provided on the question paper.

1 Ateacher wants to demonstrate the movement of substances. He placed two colours of candies

(X and Y) in an alternating pattern along the perimeter of a plate. He then filled the plate with
water. The final setup is shown in Fig. 1.1.

water
candy X
plate

candy Y

Fig. 1.1

The result of the experiment after 10 minutes is shown in Fig. 1.2.

Fig. 1.2

(a) Describe what had happened to cause the colours from the candies to form a pattern in the
water.

(2]

Total marks:
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A student suggested to add hot water instead so that the pattern formation occurs faster by active
transport, since hot water has more energy than room temperature water.

(b) Explain why the student’s explanation of active transport is incorrect.

(2]

The teacher then created a more elaborate setup as shown in Fig. 1.3. He then let the experiment
run for 10 minutes.

candy X

candy Y

Fig. 1.3

(c) Draw arrows from the labelled candies (X and Y) on Fig. 1.3, to show the net
movements of the colour molecules throughout the experiment. [1]

Total marks:

430



4

2 Fig. 2.1 shows a plant called the ghost plant. It is called a ghost plant because it is often
completely white in colour.

small, white,
scale-like leaves

Fig. 2.1

The ghost plant has an unusual feeding relationship with an underground fungus and with a
nearby tree, as shown in Fig. 2.2

part of
root of part of
ghost plant tree root
-

flow of nutrients from tree to ghost plant

Total marks:

431



(@) The flow of nutrients in the feeding relationship is shown by the arrow on Fig. 2.2.

Suggest one nutrient that flows from the tree to the ghost plant.

5

(1]

(b) Suggest why the leaves of the ghost plant do not possess stomata or large intercellular

spaces.

(4]

3 Table 3.1 shows the loss of water vapour by two similarly-sized potted plants, A and B, grown in
the same environment over a period of 14 hours.

432

Table 3.1
fime of day / hours water vapour loss / arbitrary units
plant A Plant B
06.00 — 08.00 1.0 5.2
08.00 — 10.00 2.0 13.8
10.00 — 12.00 5.8 14.8
12.00 — 14.00 4.8 9.2
14.00 — 16.00 3.6 6.8
16.00 — 18.00 3.0 4.4
18.00 — 20.00 2.0 1.0
Total marks:



6

(@) Suggest reasons for each of the following:

(i) thedifference between the total amount of water vapour lost by plants A and B during
the 14-hour period,

(2]

(ii) the change in rate of water vapour loss by plant A from 06.00 hours to 12.00 hours.

(1]

(b) The leaves of plant B have their lowest temperature at 12.00 hours.

Suggest reasons for this.

(2]

4 Fig. 4.1 shows a kidney and its associated structures. The arrows show the direction of flow of
fluids in these structures.

Fig. 4.1

Total marks:

433



(a) Table 4.1 shows the relative concentrations of various substances in structures C and D.

7

Complete the table to show the possible concentrations of these substances in structure E.

Table 4.1
relative concentration in structure
substance
Cc D E
amino acids 0.00 0.05
glucose 0.00 0.10
mineral ions 1.50 0.72
proteins 0.00 8.00
urea 2.00 0.03

(3]

(b) Explain how the relative concentrations of glucose might change in structures C, D and E

in a person with diabetes.

Total marks:

434

(3]



5

8

Fig. 5.1 shows a horizontal section of the human eye and the pathway taken by light rays as they
leave an object.

(b)

—— light ray

v

object

Fig. 5.1
Complete the diagram by continuing the lines from the object to show how the light [2]
rays produce a focused image on the retina.
(i) State how the appearance of the pupil in the eye will change when a person moves

from an area of dim light into an area of bright light.

(1]

(ii)  Explain how this change is brought about by the structures in the eye.

(1]

The change in appearance of the pupil when entering an area of bright light is a reflex
action.

(i)  Define reflex action.

(2]

Total marks:

435
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(ii)  Suggest why one should avoid consuming drugs that prevent this reflex action from
occurring.

(2]

6 Fig. 6.1 shows a pair of chromosomes during meiosis in a cell in the human testis. The positions
of the alleles of some genes are indicated.

I I

g
C
.

(a) Deduce, with reasons, whether the chromosomes are

(i) autosomes or sex chromosomes

(ii)  homologous or non-homologous

[4]

(b) State the cell division stage that this cell is undergoing.

(1]

Total marks:

436



(c)

10
At the end of meiosis, each of the chromatids in Fig. 6.1 will be in a different haploid cell.

Fig. 6.2 represents the chromatids inside the haploid cells.

Determine the combinations of alleles that would be present on each chromatid by
indicating the gene sequence in Fig. 6.2.

Fig. 6.2

(2]

7  Fig. 7.1 shows a family tree and the blood groups of each individual.

(a)

(b)

| B —1—{A)

1 2

| L L |
—{ B }AB (A)——8| (A

(A
3 4 5 6 7 B
[ ] L L
m o] (&) A) s8] [as]
KR 10 BT 12 13
Fig. 7.1

During a blood transfusion in humans, blood group O is considered universal donor.
Explain why there is no agglutination in the recipient with blood group AB despite the
presence of both antibodies a and b in blood group O.

(1]

State the number of heterozygous individuals in generation II.

(1]

Total marks:

437
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(c) Is it possible for individuals 6 and 7 to have produced an offspring with blood type O?
Construct a full genetic diagram in the space below to justify your answer.

(4]

An experiment was conducted to study the feeding relationships between four different species,
P, Q, R and S. The organisms were separated into four different groups and placed into three
covered containers.

Table 8.1 shows the contents of these containers at the beginning of the experiment and at the
end of two weeks.

Table 8.1
container contents at the beginning contents after two weeks
P disappeared
| R unchanged
S unchanged
R disappeared
] Q unchanged
S unchanged
P unchanged
[} Q dead
S disappeared
Total marks:

438
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(a) Explain the following

(i) the disappearance of species P in container | and

(1]

(ii)  the death of species Q in bottle Ill.

(1]

(b) (i) Construct a food chain to show the feeding relationship of the four species of
organisms.

(1]

(ii)  Which species in the food chain will get the least energy? Explain your answer.

[2]

(c) Predict what would happen if all four species were placed into one container.

[1]

Total marks:

439
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Section B
Answer all three questions, the last question is in the form EITHER / OR.
Write your answers in the spaces provided.

9 Peas and beans belong to the same plant group, legumes. Seeds of legumes are known to
contain protein.

(@) (i) Describe a practical test you could carry out on a fresh pea seed to show it contains
protein.

(3]

(ii) Describe an investigation you could carry out using this test to compare the protein
content of fresh pea seeds and fresh bean seeds.

(3]

Total marks:

440
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Seeds of legumes are known to contain higher levels of protein than any other food plants. Table
9.1 shows the approximate masses of protein found in 100 g masses of some fruits and

vegetables.
Table 9.1
type of fruit or carrot lentil pea potato soya tomato
vegetable bean
mass of protein 10 235 19.0 50 22.0 15
ing /100g

(b)

(i) Draw a bar chart on the grid below to show the protein content of these foods.

[3]

(if) Of the types of fruits and vegetables named in Table 9.1, suggest which are legumes.

Total marks:

441

(1]
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10 (a) Compare and contrast gaseous exchange in humans and plants.

(3]

(b) Explain why the respiration rate of humans is relatively high and constant, while that of
plants may vary widely.

(7]

Total marks:

442



EITHER

11 Fig 11.1 shows the flow of energy through a part of the carbon cycle.

Fig. 11.1

(a) Describe how energy flows through this part of the carbon cycle with reference to what
happens at each of the points A to F.

(7]

Total marks:

443



OR

1

(b)

(a)

17

Describe the harm to the environment as a result of human activities at points D, E and F.

(3]

In the past, insulin for insulin-deficient patients is extracted from the pancreas of
slaughtered cattle and pigs.

In the recent years, human insulin can be produced via the insertion of appropriate genes
into microorganism.

Describe how this process is carried out through the use of genetic engineering techniques.

(3]

Total marks:

444
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(b) Discuss the advantages and disadvantages of such genetic engineering procedures as
compared to the traditional method.

(3]

(c) State two other applications of genetic engineering.

(2]

End of paper

Total marks:

445
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