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2

The diagram shows some laboratory apparatus.
3 4 5

1 2
Which apparatus are needed to produce and collect pure water from seawater?

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

Which substance, A to D undergoes changes in physical states from room
temperature to 0°C?

Melting point/°C Boiling point / °C
A -2 65
B -23 4
C 50 250
D -187 -165

Which statements are true about compounds?

They can be made from another compound.
They can be made from metals alone.

They can be made from non-metals alone.

They can be made from a metal and a non-metal.

A WODN -~

A 1,2and 3 B 1,2and 4
C 1,3and 4 D 2,3and 4
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4 A sugar mixture was compared with four different simple sugars using
chromatography. The results are shown in the diagram below. What types of
sugars does the mixture contain?

o [
[
o
[ o
sugar mixture sugar1 sugar 2 sugar3 sugar4
A sugar 1 and 2 B sugar 1 and 4
Cc sugar 2 and 3 D sugar 3 and 4

5 Which compound contains three atoms?

A H20 B HC/
C CaSO04 D NO

6 Which of the following compounds has the highest percentage of nitrogen by

mass?
A NH4NO3 B (NH4)2COs3
Cc CO(NH2)2 D NH4C/

7 A student dissolved 14.9g of potassium chloride, KCI, in 100 cm?® of water. What is
the concentration of the resulting potassium chloride solution in mol/dm3?

0.002 mol/dm3
0.01 mol/dm3
0.15 mol/dm3
2.0 mol/dm?

OO w >
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4

The graph below shows the colour ranges of the acid-base indicators methyl
orange, bromothymol and phenolphthalein.

red yellow
Methyl orange e ——

yellow blue
Bromothymol blue

. colourless ! magenta
Phenolphthalein |

pH

A solution, when placed in the three indicators separately, is yellow in methyl
orange, yellow in bromothymol and colourless in phenolphthalein. What is the pH
range of the solution?

A 2.5t03.5 B 451t05.5
Cc 7.5t08.5 D 9.51t010.5

Which of the following elements burns in air to produce a substance which can
react with both hydrochloric acid and sodium hydroxide?

A lead B hydrogen
C iron D phosphorous

Which of the following reagents cannot be used to differentiate sodium hydroxide
solution from sodium chloride solution?

Aqueous iron(lll) nitrate
Aqueous copper(ll) nitrate
Aqueous lithium nitrate

(w B o B ve B

Agueous ammonium nitrate
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11 Separate samples of hydrogen peroxide are added to aqueous potassium iodide
and to acidified potassium manganate(VII). It is known that hydrogen peroxide is
both an oxidising agent and a reducing agent.

What colour changes are seen?

aqueous potassium iodide | acidified potassium manganate(VII)
A colourless to brown purple to colourless
B brown to colourless purple to colourless
Cc colourless to brown orange to green
D brown to colourless orange to green

12 X, Y and Z are elements in the same period of the Periodic Table.
X forms an acidic oxide, Y forms a basic oxide and Z forms an amphoteric oxide.

If X, Y and Z are placed in increasing order of atomic number (lowest atomic number
first), which order is correct?

A XY, 2 B Y,Z X
Cc Y, X Z D X,ZY

13 Rubidium is in the same group as sodium in the Periodic Table. What is a likely
property of rubidium?

It reacts with water to form hydrogen gas.
It cannot be cut by knife.
It reacts with chlorine gas to form a salt with the formula RbC/>.

(w B o B v e B

It does not conduct electricity in the molten state.
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14 Which of the following experiment will have the fastest speed of reaction?

experiment A experiment B
dilute concentrated
hydrochloric hydrochloric
acid acid
tor at Iumps of lumps of
gga%r a calcium water at calcium
carbonate 30°C carbonate
experiment C experiment D
dilute concentrated
; hydrochloric E hydrochloric
is acid ig acid
water at powdered water at pow_dered
60°C calcium 60°C calcium

carbonate carbonate

15 The element chromium produces hydrogen from dilute hydrochloric acid but it

does not react with cold water. When a piece of chromium is placed in lead(II)
nitrate solution, solid of lead appear.

What is the order of decreasing reactivity of the metals lead, calcium and chromium?

A calcium, chromium, lead B calcium, lead, chromium

C chromium, calcium, lead D lead, chromium, calcium

16 In which tube is the iron nail not likely to rust?

A B C D

boiled water drying agent salt water
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17 Which of the following shows the correct percentage composition of oxygen,
nitrogen and carbon dioxide found in dry unpolluted air?

Oxygen Nitrogen Carbon dioxide
A 78 21 1
B 1 78 21
Cc 21 78 1
D 78 21 78

18 Which of the following shows the correct use of the different fractions of

petroleum?
Fraction Uses
A Petrol used for making chemical
feedstock
B Bitumen used for lubricating machine parts
Cc Kerosene used as fuel for aircraft
D naphtha used to pave road

19 Which of the following hydrocarbon undergoes substitution reaction?

A C2H4 B C2Hse
C C2HsCOOH D C2Hs0OH

20 Which of the following is the same for both ethanol and ethanoic acid?

empirical formula
functional group
number of carbon

(w B o B v e I

homologous series

[Turn Over
www.KiasuExamPaper.com

38



8

21 The table below shows comparisons of features between a red blood cell and xylem

vessel cell.
feature red blood cell xylem vessel cell
1 cytoplasm present no no
2 cell wall present yes yes
3 nucleus present no no
4 chloroplast present no yes

Which comparison of features is / are correct?
A 1only

B 3only
C 2and4only
D 3and4only

22 The diagram below shows red blood cells in four different salt solutions, P, Q, R and S.

T <3
——— _ L
= o8 oY >
> & 2
o |0 e
Q R &2 O
Yo SENe
./ N 2= N
P Q R S
Which correctly shows the solutions in order of increasing salt concentration?
lowest > highest
A Q P S R
B Q S P R
Cc R P S Q
D R S P Q
[Turn Over
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23 Which substance does not contain the element nitrogen?

24

25

A

B
Cc
D

urea
pepsin
cellulase

glycogen

9

Which fluid(s) collected from an individual is likely to give a brick-red precipitate when
tested with Benedict’s solution?

O o0 W >

blood
saliva

AON-=

1 only

1 and 3 only

2 and 4 only

1, 3 and 4 only

secretions from the pancreas
secretions from the walls of the large intestine

Digestive juices were collected from three regions of the human alimentary canal. Drops
of these digestive juices were added to three wells made in an agar of starch. After an
hour, the wells were rinsed with distilled water and flooded with iodine solution. The
results are shown below.

region around well

1

2

3

colour of iodine solution

yellowish-brown

blue-black

yellowish-brown

Which correctly identifies the regions of the alimentary canal that the three digestive

juices were obtained from?

www.KiasuExamPaper.com
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1 2 3
A mouth small intestine stomach
B mouth stomach small intestine
C stomach mouth small intestine
D small intestine mouth stomach
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The diagram below represents some human organs and their associated blood vessels.

LL liver

intestine

I

J

Which statement about the concentration of alcohol in the blood vessels P and Q after a
man has consumed an alcoholic drink is true?

A There is no alcohol in both blood vessels.

B The concentration of alcohol is higher in P than Q.

C The concentration of alcohol is lower in P than Q.
D

The concentration of alcohol is equal in both blood vessels.

The diagram below shows a section through a leaf as seen under the microscope.

Which part of the plant has the lowest concentration of carbon dioxide on a warm, sunny
day?
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28 A plant shoot was exposed to radioactive carbon dioxide and sunlight for a few hours
before sections of the stem were tested for the presence of radioactive sugar

compounds.
Which correctly identifies the part of the stem that would contain the radioactive sugar
compounds?
A B C D
area containing area containing
radioactive sugar radioactive sugar

(W0 0 0 e > o
OOQ} OOQ) @eQ} CPG’Q’)

29 The diagram below shows an external view of the heart of a patient with a blockage of
the coronary artery. This could be treated by inserting a tube to by-pass the blockage.

Which two blood vessels would be joined by this tube?

A 1and2
B 1and4
C 2and4
D 3and4
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30 Four test tubes are set up as shown in the diagram below.

31

In which tube will the water animal survive for the longest period of time?

A

N

black plastic
- to exclude ~

| water |

- —@] —water —_|;
@ animal

B Cc
i light ﬁy i light
/) NG o/
]
water iy
—" plant "‘--..‘\:
J:-

water |- —
animal @

D

water ~} y

light

/i"'/

Three directions in which nerve impulses can travel in the nervous system are listed.

1 away from the central nervous system
2 towards the central nervous system
3 within the central nervous system

Which correctly identifies the direction of the nerve impulse in motor and relay

neurones?
motor neurone relay neurone
A 1 2
B 1 3
Cc 2 1
D 2 3
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32 A man was wearing sunglasses on a bright sunny day. The graph below shows the
change in diameter of the pupils of his eyes.

At which point in time did he remove his sunglasses?

pupil
diameter

A B C D
time

33 Which difference between the endocrine and nervous system is not correct?

endocrine system nervous system
A rapid response delayed response
B involves hormones involves nerve impulses
C always involuntary may be voluntary or involuntary
D usually affects more than one target affects one target organ
organ
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34 A mango tree can be grown by planting a mango seed directly into the soil or by asexual
reproduction as shown in the diagram below. Trees produced by each of these methods
produce mango fruits.

plant with buds

¥/,
young mango '

K > 4
Lt

\\'4
|
existing plant ‘

Which statement is true?

A Mangoes from trees grown from seeds and by grafting are genetically identical.

B Mangoes from trees grown from seeds have different characteristics while mangoes
from trees grown by grafting have identical characteristics.

C Growing mango trees from seeds produces mangoes faster than growing mango
trees by grafting.

D Growing mango trees from seeds requires only one parent plant but growing trees
by grafting requires two parent plants.

35 The diagram shows a side view of the structures in the lower abdomen of a woman.

:

Which correctly identifies the structures in which fertilisation and implantation occur in?

fertilisation implantation
A 1 3
B 3 2
Cc 2 1
D 5 4
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36 The diagram below shows a family tree in which some members have sickle cell
anaemia. Sickle cell anaemia is a recessive condition.

1

O_

key

male with sickle cell anaemia

female with sickle cell anaemia

D male without sickle cell anaemia

O female without sickle cell anaemia

— ]
&
:

Which person(s) is / are likely to be carriers?

A 5only

2 and 6 only

3 and 4 only

1, 3 and 4 only

O O W

37 The diagram below shows the two types of variation in humans.

A Y

number of number of
individuals individuals

:

Which could trait X and trait Y represent?

|

trait X traitY

v

¥

trait X traitY
A weight blood group
B eye colour hair colour
C blood group height
D fingerprint pattern intelligence
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The diagram below shows part of the sequence of nucleotides taken before and after
the DNA in the cells was treated.

original DNA strand before treatment: A~-G-T-C-C-A-T-T
mutated DNA strand after treatment: A-G-A-G-C-A-T-T

Which correctly identifies the type of mutation shown and cause of the mutation?

type of mutation cause of mutation
A gene exposure to heat
B gene exposure to UV light
Cc chromosome exposure to UV light
D chromosome exposure to mustard gas

The diagrams below show four ecological pyramids. In a food chain, a papaya tree
provides food for caterpillars, and these caterpillars in turn become food for a few birds.

H:ljl:\_l:]_lllﬁ

R S

Which correctly represents the pyramid of numbers and biomass for the food chain?

pyramid of numbers pyramid of biomass
A P Q
B Q P
Cc R S
D S R
[Turn Over
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40 The graph shows the quantities of pesticide that accumulate in four populations, A, B, C

and D, each at different trophic levels in a food chain.

Which population is most likely to be herbivores?

1600
1600 1
1400 A
1200 -
quantity of
pesticide 1000 +
accumulated/  gpg J
parts per
million 600 4
400 o
200
200 4
0.02 10
0
A B c D

- END OF PAPER -
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DATA SHEET

Colours of some common metal hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(Il) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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(a)

(i)

(ii)

2

SECTION A (45 marks)
Answer all questions in the spaces provided.

Fig. 1.1 shows part of the human digestive system.

Fig. 1.1

Table 1.1 lists some processes that occur in the human body. Complete the
table by using letters from Fig. 1.1 to show where each process occurs.

Table 1.1

process where process occurs

protein is first digested

bile is stored

A patient had surgery to remove part of organ C. Explain why the patient
experienced weight loss in the weeks after the surgery.

[2]

For
Examiner’s
Use
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3

(b) Fig. 1.2 shows the blood vessels associated with organs B and C. Exa;%er’s
i| blood vessel
towards heart Use

’» from heart

(i) Identify blood vessels Y and Z.
Y

(ii) Describe one structural difference between blood vessel Y and blood vessel Z.
Explain how this difference helps blood vessel Y to perform its functions.

(iii) Explain why the concentration of glucose varies in blood vessel Z throughout
the day while the concentration of glucose remains relatively constant in blood
vessel X.

[Total: 11]
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2 Rennin is an enzyme found in the human alimentary canal that curdles milk by Exa;%er’s
converting soluble milk proteins into insoluble milk proteins. An experiment was Use

carried out to determine the effect of pH on the activity of rennin at 30 °C. Table 2.1
shows the results of the experiment.

Table 2.1
pH time taken for milk to rate of reaction /
curdle / min min-!
1 4 0.25
2 2 0.50
3 3 0.33
4 7 0.14
5 13

(@) (i) Calculate the rate of reaction for pH 5. Show your working.

rate ofreaction = ..................ol min' [1]

(ii) On the grid provided on the next page, plot a graph of rate of reaction against
pH. Use the results in Table 2.1 and your answer to (ai).

On your graph, use appropriate scales, label the axes and draw a line of best fit. [3]
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(iii) From your graph, state the pH where rennin is the most active.

............................................................................................................... 1]
(b) Describe the test that can be done to conclusively prove that rennin is protein in
nature. State the results of the test.
........................................................................................................................ 2]
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(c) In another experiment, rennin was boiled and cooled down to 30 °C before it was Exa; % or's
added to milk. Using your knowledge of the lock and key hypothesis, explain why the Use
milk did not curdle.
........................................................................................................................ [3]

[Total: 10]
3  Fig. 3.1 shows an experiment set up to investigate the change in the mass of plants A
and B potted in damp soil over a period of time.
transparent
plastic bag
Fig. 3.1
The loss in mass was measured over a period of five days and the results are shown
in Fig. 3.2.
www.KiasuExamPaper.com [Turn Over
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Use
plant A
30 —
loss inmass /g
20 —
10 —
0 | | | [ |
0 1 2 3 4 5
time / days
Fig. 3.2

(@) Define the process that caused the loss in mass observed in plant A.

........................................................................................................................ [1]
(b) (i) On Fig. 3.2, sketch a curve to show the results obtained for plant B. [1]
(ii) Explain the curve drawn in (bi).
............................................................................................................... [2]
(c) Explain why the rate of photosynthesis in plant B was found to decrease after 3 days.
........................................................................................................................ [2]

[Total: 6]
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4 Fig. 4.1 shows the pressure changes in the aorta and chambers X and Y on the left
side of the heart during one cardiac cycle in a healthy person.

2.0
1.5
Pressure /
1.0
Ncm=2
0.5
0
130
volume of
chamber X/
o 90
50

Time

Fig. 4.1
(a)

Identify chamber X. Explain how you arrived at your answer.

For
Examiner’s
Use

........................................................................................................................ 2]
(b) Describe and explain how the volume of the chamber X changes with pressure in
chamber X from time B to D.
........................................................................................................................ [2]
www.KiasuExamPaper.com [Turn Over
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Examiner’s
Use

(c) State the function of the valve that closes at D.

(d) It was observed that the increase in pressure in chamber X was greater in smokers
than in healthy persons. By naming a component in cigarette smoke, explain this
observation.

[oT0] 0 ] oTo ] 11T o | P PP TRSPPPP

EXPIANATION ... e

[Total: 7]

www.KiasuExamPaper.com [Turn Over

59



10

5 Colour blindness is controlled by a pair of alleles. The allele for normal vision (B) is
dominant to the allele for colour blindness (b).

Fig. 5.1 shows the chromosomes found in the normal cells of a father and mother.

father mother

Z{b

sex chromosomes

Fig. 5.1
(a) The genotype of the father is XBY and that of the mother by XBXP. Use the genetic
diagram in Fig. 5.2 to explain why colour blindness occurs more frequently in males
than females.

mother

father

For
Examiner’s
Use
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(b) Fig. 5.3 shows part of the nucleotide sequence of alleles B and b. c For
xaminers
Use
allele B GGATCG TCT AGC
allele b GGA TCG GTT AGC
Fig. 5.3
Using your knowledge of how protein synthesis occurs in cells, explain why the
differences in nucleotide sequence results in different phenotypes observed.
........................................................................................................................ 2]
[Total: 6]
6 Fig. 6.1 shows the flow of energy through a food chain.
energy from the sun
(100%)
l o reflection (15.8%)
respiration (0.2%) 1—{ GRASS
X ~ transpiration (50%)
excre}grg Saz;ducts 4—{ RABBIT —— respiration (33.5%)
| EAGLE
Fig. 6.1
(@) The arrow X represents the percentage of energy transferred from the grass to the
rabbit.
Calculate the value of X. Show your working clearly.
[1]
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Examiner’s
Use

(b) With reference to Fig. 6.1, explain why the flow of energy in the food chain is non-
cyclical.

[Total: 5]

- End of Section A -
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SECTION B (20 marks)

Answer any two questions in this section. Each question carries 10 marks.
Write your answers on the spaces provided.

7 Fig. 7.1 shows some statistics on the incidences of diabetes in Singapore in 2004 and

2010.
B DIABETES IN SINGAPORE 2010
(e )

=
L
=

17.6%

s
=

1.9%

4.3% I
2.4%V
1.0%
U.S%m - A .

18-29 039 40

MAN

Z NN

B
i}
Ln
[=}

Adapted from The Straits Times, 24 February 2012
Fig. 7.1
(@) Use the data shown in Fig. 7.1 to describe the trends shown in the data.

Briefly suggest a reason to account for these trends.

For
Examiner’s
Use
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Examiner’s
Use

(b) Diabetes can be treated by introducing the protein insulin into the body.

(i) Explain why insulin cannot be administered as an oral medication that is
consumed.

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

(ii) A nasal spray containing insulin has been recently developed as an alternative
way of administering insulin. Insulin is inhaled into the lungs as a spray before it
is absorbed into the bloodstream. Outline the pathway the insulin spray would
take from the nose till it enters the bloodstream.

[Total: 10]
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8 Outline the sequence of events that take place in the uterus in a typical 28-day Exafn%er’s

(@) menstrual cycle in a woman who is not pregnant. Include the roles of the hormones Use
oestrogen and progesterone in your answer.

[Total: 10]

[Turn Over
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9  With reference to the organelles in plant cells and events in the carbon cycle, explain Exafn%er’s
(@) why most life forms are dependent on living plants. Use

(b) Destruction of the world’s forests are increasing. Explain how this has affected the
ecosystem and suggest reasons why it is important to conserve our forests.

[Total: 10]

- END OF PAPER -
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BEDOK SOUTH SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018
Secondary 4 Express
Science (Biology) 5078/1 and 5078/4
Marking Scheme

Paper 1
Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
B D D A B C B D D C
Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B C A B C D A B B C
Paper 4
Qn no. Suggested answer ents to | Marks
1] a(i) process where process occurs 2
protein is first digested D [1]
bile is stored A[1]
e Many chose liver (B) for storage of bile
a (ii) | Max 2 marks: 2
e There will be less secretion of inte
digestive enzymes, reducing the
e The digested food substance
absorbed by the villi i efficient
e Thus, without absprgtion, digested fodd | absorption
substances to buil effectively,
resulting inweightloss. [1]..
o \Z}er t(the_gueéf/on os-of functions of the small intestine
@ ction, many left out digestion and
Q was for transport of food to small intestine and
small intestine, writing about absorption of food
hould be digésted\ogu), faster food digestion as length of intestine is shorter
b (i) [+ Y hepati 1y~ A: minor 2
. Z:<5Q/p/agﬁz p vein [1] spelling errors
. Na%ﬁ?@g blood vessels were not well learnt with many writing aorta / veins /
capillaxi€és or leaving out the term ‘hepatic’
Any 1 structural point + correct comparison: R: thicker walls 2
o Blood vessel Y (hepatic artery) has thicker, more muscular
b walls than blood vessel Z (hepatic portal vein). [1] No ECF
(i) | e This allows the hepatic artery to withstand the high pressure of | (should be
the blood being pumped out of the heart. [1] able to tell
artery / vein as

1
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Blood vessel Y (hepatic artery) has elastic walls than blood | direction was
vessel Z (hepatic portal vein). [1] given)

This allows the hepatic artery to stretch and recoil, helping to
push the blood along the artery in spurts through further
distances away from the heart. [1]

Many students write in terms of ‘need to’ but should take note that structure
leads to effects which determines function (and not the other way round)
Explanation for the effect of muscular was not well crafted

Common error: writing that blood vessel is one cell thick focusing explanation
on what Z has (valves) when question focus ison Y.

(iii)

Max 3 marks:

A: varies
Glucose is absorbed into the blood capillaries at the ileum and | degending on
transported by blood vessel Z (hepatic portal vein) to the liver

[1].

vein / When no carbohydrates are consumed, the
glucose in the hepatic portal vein will decrease. [

However, the concentration of glucos eﬂdi

and glucagon. [1]
When glucose conc

When glucose_conce '
stimulate thgio\nfe\rsmn o)
Many stude t 1 Tmforthe ¢ n@ Mglucose concentration varies
ted /absprhew

0se concentration does not only increase due to

a (i)

e Rat w13 0.08 min-' [1] R: fractions
No ['2] mark

or round of errors (not following 2 dp given in table)

2
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a (ii)

0.50
& 040 :
£ f
-E f
£ 030
[5]
1]
o
=
o 020f e
E I
I
0.10 [T S
2 i i
0 1 2 3 4 5

e Accurate data points [1]
o Correct axes labels [1]
e Line of best fit [1]

[1] penalty for
accuracy if
graph does not
occupy more
than half the
given graph
space

A: one
inaccurate /
missing data
point / missing

e Most were penalised for best fit line (s
e Common error:

|ght
plotting time take te
question), interchanging axes/\

a e pH2[1]
(ii) |« Generally Wel/-answe;e/ /\> \ \
b e Add 2 cm® of Biuret(sdlutio Un rﬂution a A: equal
shake well to mix. [1] volume /
¢ |f Biuret so utlon rns frg t Vé(}al\@ present. | purple

PN

/n test bWame of test, missing out ‘equal

i %&
N

E/c shape of the active site such
the complementary shape can

uld denature it so that the active site

protein substrates (key) that have a
ry shape to the active site cannot bind to it to

[1] enzyme
(lock) +
substrate (key)
+

complementary

[1]
denaturation
changes
complementary
active site
shape

[1] binding of
enzyme to
substrate

o Most could explain denaturation and subsequent inability to bind well but did not

identify the lock and key

3
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a e Transpiration is the loss of water vapour from the aerial parts
of the plant, especially through the stomata. [1]
e Many did not define but wrote the name of the process
e A few also wrote photosynthesis
o Definition also not well learnt with many leaving out key terms such as ‘water
vapour’ or ‘stomata’
b (i) 40 |
plant A
loss inmass / g
plant B
|
5
time / days
o Many drew the graph such that the different bg
significant even though plant B had a slower rate
b e The transparent plastic bag increas

(ii)

around the leaves of plant B.

s-0f mass will not be significant since water
t the bag is porous and some vapour will still

re&?e/ d tramspir ﬁ@ rate results in less transpiration pull
h/g@ce S bsorbed for photosynthesis. [1]

rote about the lack of availability of carbon dioxide the bag
dire I lii the plant from obtaining carbon dioxide (which is not true as it can
be pr ed by the plant during respiration)

o Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is
lacking — thinking that the bag directly limits the plant from obtaining water)

o Left ventricle [1] A: ventricle

e The ventricular pressure is higher than atrial pressure [1] as
the thicker more muscular walls of the ventricles generate a | A: ventricle
larger force to push blood out of the heart over a longer | pressure

distance to the rest of the body. follows aorta
pressure

e Many were able to identify highest / higher pressure but need to realise to avoid

4
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writing that ventricle ‘needs’ to have higher pressure. Structure leads to effect
which leads to function

e As the pressure in chamber X increases from 0 to 2.0 Ncm | R: if no figures
from B to D, the volume in chamber X decreases from 130 to | are quoted
50 cm?. [1]

o As the left ventricle contracts during systole, the increase in
left ventricular pressure forces blood out of the left ventricle
into the aorta, decreasing the volume within the ventricle. [1]

e Descriptions were provided without quotes
e Many also did not know how to express the relationship between pressure and
volume and thus wrote from memory irrelevant points about the action of the
valves

e |t prevents the backflow of blood from the aorta back into the
left ventricle. [1]

Most could not deduce that the valve
state the direction of backflow

Any 1 component + correct ex
e Carbon monoxide [1]
e Carbon monoxide reg

.

r)e@t \c’bmponent of cigarette smoke but could not clearly
omponent to an increase in PRESSURE e.g. writing
g increased heart rate

mother A X
chromosome
X8 xb carries the
alleles
X8 XB XB XB Xb
father
Y XBY Xey

e Punnett square: correct separation of allele in parental
gametes [1], correct combination [1]
e Males have the Y chromosome that doesn’t carry the allele for

5
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colour vision. [1]
e Hence, inheriting one copy of the recessive allele X® from the
mother is sufficient to result in colour blindness. [1]

e Some were unable to complete the Punnett square with the correct symbols
even though genotype was given to them (unable to transfer knowledge)

e Most also could not explain clearly that inheritance of one copy in males is more
detrimental and hence more common (focus on the answer should be on males
not females)

e To remind students that alleles (recessive / dominant) are found on
chromosomes (entire chromosomes cannot be recessive / dominant)

b o Differences in nucleotide sequence between the alleles results
a difference in the codons that code for one amino acid. [1]

e Hence, during translation, a difference in the codons would
result in a different sequence of amino acids that result in the

formation of a different protein responsible for the phe
[1] /

e Many could not explain that difference in codon seque T o3 /ts in [ Meus?
sequence of amino acids and hence d/fferent pro
, - I

e Many also just simply rewrote what was_gien ﬂ @e ﬁ —
nucleotide sequence results i

is weak)
e Usage of imprecise tq@

6|a e X=100-15.8- osz\[\ﬂ‘\/ CK? L

e Many made /ealgulatlom L&S/ng 10 /W4%

o st did n \e)f/gures as required by the question (with reference to
o not remember how to explain the non-cyclical flow and wrote
nergy available

c ° About M0 % of the energy stored at one trophic level is 2
transferred to the next trophic level in the form of biomass /
About 90 % of energy is lost to the environment. [1]

e Hence, there will not be enough energy available to support
the final consumers in long food chains. [1]

e Common errors: not quoting the percentage of energy lost / transferred, not
writing about the FINAL consumers

SECTION C: Free Response Questions (20 marks)

| Qn no. | Suggested answer Comments to | Marks |

6
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markers

Max 2 descriptions with correct quoting of fiqures [4]:

Max 2 marks for reasons:

Number of incidences of diabetes has increased in each age
group from 2004 to 2010 [1]

E.g. In people aged 50 — 59, number of incidences of diabetes
has increased from 17.6 % in 2004 to 19.3 % in 2010. [1]

For any particular year, number of incidences of diabetes is
higher in older people than in younger people. [1]

E.g. In 2010, 1 % of people aged 18 — 29 had diabetes while
29.1% of people aged 60 — 69 had diabetes. [1]

The onset of diabetes is occurring earlier. [1]
E.g. In 2004, 7.9 % of those aged 40 to 49 had diabetes while
in 2010, the number had risen to 12.1 %. [1]

Lack of exercise / less active [1] /
Diet high in carbohydrates / sugar [1] /
Obesity / more affluent so can eat more, [ "’ /
Slowing down of metabolism /iless responsive to irSulin / le

healthy liver in older people{1]

the trends and

Most are weak at identifyi
quoting appropriate fi
Many were M Son Yorltrend ob slowing of metabolism)

Common e ori\liv

Insulirm will e\ggyste stom @ ‘the pepsin into | A: will be
pqu es an digested

o e j gn)é”n in the question that insulin is a
nding to the fact that it would be digested

ould move from the nasal cavity into the
nd|then trachea. [1]

The spray would then diffuse across the alveolar wall into the
plasma in the blood capillaries. [1]

Understanding of the structures in the respiratory system was weak
Irrelevant responses include the movement throughout the circulatory system
till the liver

Max six marks:

. | For each time
From day 1 — 5, menstruation occurs due to the decrease in | neriog:

the levels of progesterone in the last few days of the previous
cycle. [1]
During menstruation, the uterine lining breaks down and is

[1] description
of event

7
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discharged out of the vagina together with the unfertilized egg | [1] explanation
and blood. [1] of role of
From day 6 to 13, the increase in oestrogen levels [1] | hormone
stimulates the uterine lining to thicken / grow / repair and
becomes vascularized. [1]

From day 15 to 24, the increase in progesterone levels [1] due
to the presence of the corpus luteum maintains the thickness
of / further thickens the uterine lining to prepare for possible
implantation of the embryo. [1]

From day 24 to 28 (when no fertilisation occurs), the decrease
in progesterone levels due to the breakdown of the corpus
luteum stimulates the uterine lining to break down at the onset
of menstruation. [1]

Days of the cycle were not always included in the answers (pena
Common irrelevant responses include mention of ovulatio
on events in the uterus)

Common errors: writing that day 15 — 28 is w
increases, writing in a non-chronological order

Similarities:

In both plants and humans, the haploj
with the female gamete to for diploid

lo take place where
the"same parent [1] while in

ossible. [1]
ih@&’most who could not find the common similarity or
ison for differences about the event of fertilisation itself
responses include writing about events leading to

Max 5 marks: (1]

Plants are the only organisms that can convert carbon dioxide | photosynthesis
in the atmosphere into chemical energy in the form of glucose.
(1]

During photosynthesis, the chloroplasts in plant cells trap light
energy from the sun and use it to convert carbon dioxide into
glucose. [1]

Glucose is used by the plants to form new cells and is thus
converted into biomass. [1]

During feeding, energy in the form of biomass is transferred to
consumers. [1]

8
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e In the mitochondria of living organisms, glucose is oxidized
during respiration [1] to release the energy required for the
organismes to carry out their activities and grow. [1]

e Question was challenging to most to integrate processes in the carbon cycle to
explain that plants are the only source of glucose for most other life forms

e Irrelevant responses include production of oxygen (question’s focus is on the
carbon cycle)

Max 3 points:

e During photosynthesis, plants remove carbon dioxide from the
atmosphere and convert it into glucose. [1]

e With increasing deforestation, there will be fewer trees to
remove carbon dioxide from atmosphere. [1]

e This will lead to an overall increase in the amount of carbon
dioxide remaining in the atmosphere. [1]

e Organisms living in the forests lose their habitats and so
of food and shelter. [1]

e This can cause imbalances to the food chain. [1]

e Organisms may eventually not survive and sr%

extinct. [1]

Max 1 key point with elaboration 4
e To maintain biodiversi extinction
species [1]
r v@ants an
drought
species with

O b O
Cd

importance as they

s of me @ drugs. [1]
species ity 1]
@ ve a wide variety of different species
ni

iving in a given area. [1]
cies has its role to play in maintaining the
e in the ecosystem. [1]

To maintain a stable and balanced ecosystem [1]
o This prevents disruption of natural cycles such as the
carbon cycle, and also prevents global warning. [1]

For economic purposes [1]
o Tropical plants provide raw materials for industries. [1]
o Tropical rainforests also provide food for example,
rice, pineapple and banana [1]

For scientific research [1]

9
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o The study of wildlife provides useful information to
humans. [1]

A number of students completely left out reasons why cogé
Writing about soil erosion instead of the direct i
explaining how erosion impacts the ecosystem (not ab
‘ecosystem’)

Explaining that removal of trees rem@{ﬁé\i 0
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