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2 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

Section A

21 The diagram shows a section through a leaf.

R <

Which of the following correctly identifies an organ and a tissue?

organ tissue
A P R
B Q S
C R P
D S Q
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3 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

22 The diagram shows some chemical molecules found in the human body and how
they join to form larger molecules.

»

L‘f\w—- &M
V™

’
”4"’ — oo

Which of the following correctly identifies molecules K, L, M and N?

K L M N
A amino acid glycerol fat glucose
B protein glycerol fatty acid starch
C maltose fat glycerol cellulose
D fatty acid amino acid starch glucose
23 The diagram illustrates the ‘lock and key’ hypothesis of enzyme action.

Which of the following correctly identifies the enzyme, the active site and the

substrate?
enzyme active site substrate
A 1 2 3
B 1 3 2
c 3 1 2
D 3 2 1
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24 Pepsin is an enzyme that is active in the human stomach.

Which graph shows how the rate of reaction of pepsin is affected by pH?

A B
A A
rate of rate of
reaction reaction
1 7 1 7 & 14
pH pH
C D
& A
rate of rate of
reaction reaction
1 7 1 7 14
pH pH

25 Which bar chart represents the amount of starch digested in the mouth, stomach
and ileum of a human?

amount of
digestion
/arbitrary units

- A

amount of
digestion
/arbitrary units

mouth stomach

mouth stomach

ileum

amount of
digestion
/ arbitrary units

B

amount of
digestion
[ arbitrary units

mouth stomach ileum

Y
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5 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

26 The diagram shows part of the human alimentary canal.

Which two structures produce substances involved in the digestion of fat?

1and 4
3and 5
2and 3
4 and 5

ooOw>

27 A plant is kept in the dark for two days.

A leaf is used in an experiment to investigate the effect of two factors on
photosynthesis, as shown in the diagram.

cork cut so leaf
can pass through

leaf removed
\y ‘

and tested

green leaf for starch

exposed
to light for
8 hours

substance to absorb
carbon dioxide

What are the colours of Q and R, when the leaf is tested for starch?

Q R
A brown brown
B brown blue-black
C blue-black brown
D blue-black blue-black
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6 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

28 The diagram shows the right-hand side of the human heart when the ventricle is

relaxed.

X—F

muscular
ventricle wall

Which row correctly describes the position of the valves X and Y when the
ventricle contracts?

valve at X valve at Y
A closed closed
B closed open
C open closed
D open open

29 A shoot is placed in a beaker of red coloured water for 3 hours.

The diagrams show transverse sections of a leaf and stem of the shoot.

leaf

Which regions, 1 — 4, will be stained red after three hours?

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

oo w>
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30

31

7

An experiment is set up as shown.

GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

Test-tubes 1 and 2 contain limewater. Limewater is a clear solution that turns
cloudy in the presence of carbon dioxide. Air is pumped through the apparatus.

air flow ——»

— air flow

solution to absorb
carbon dioxide

aVa 4 ? 7
) AFAD 2
\E s N y &
% E o|#le ¢
e i s
= & =
test-tube 1 test-tube 2
living
animals

What is the appearance of the limewater in test-tubes 1 and 2 after a period of

ten minutes?

test-tube 1 test-tube 2
A clear clear
B clear cloudy
C cloudy clear
D cloudy cloudy

The diagram shows a section through part of the eye.

What happens to parts X, Y and Z when the eye focuses on a near object?

X Y Z
A contracts tight less convex
B contracts slack more convex
Cc relaxes tight less convex
D relaxes slack more convex

www.KiasuExamPaper.com

166



8 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

32 The diagram shows a simple knee-jerk reflex.
“
sensory neurone
: 3
activated
muscle

stimulated
4
o b \ receptor
\ stimulated

’_\) \ ~<+——— knee tapped here
1
motor neurone
activated

What is the correct order of events after the knee is tapped?

A 1>2>3>4
1>4>2>3
4>2>1>3
4>3>2>1

O 0 W
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9 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

33 The graph shows changes in the glucose concentration in the blood of a person
during two hours.

A X
blood A/\_,\l/\/\/—
glucose
level
0 T T
0 1 2

time/hours

What explains the shape of the graph after X?

A The person has eaten a jam sandwich.

B The person has had an insulin injection.

Cc The person is running a marathon.

D The person is suffering from a condition in which insulin is lacking.
34 The diagram shows the stigma, style and ovary of a flower.

Where does fertilisation take place?

5
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10 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

35 The diagram shows a plant that is producing small plantlets.
flower
-
~~ =
e\ )
JI//},‘
\%; i
SN & =
2 e
plantlet RN

Which statement about the plantlets is correct?

A  They are genetically identical to the parent plant.

B They are genetically different from the parent plant.

C They are produced by seeds formed in the fruit while attached to the plant.
D

They are produced as a result of the fusion of nuclei.

36 The diagram shows part of the human male reproductive system.

What are the structures P, Q and R?

P Q R
A sperm duct urethra testis
B sperm duct testis urethra
C urethra testis sperm duct
D urethra sperm duct testis
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11 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

37 A Down’s Syndrome child is born.

Which diagram shows the correct number of chromosomes in the cells of the
parents, in their gametes and in the cells of their child with Down’s Syndrome?

A B
parents @ @ parents @ e

gametes @ @ @ @ gametes @ @ @ @

child @ child e
C D
parents @ @ parents @ @

gametes @ @ @ @ gametes @ @ @ @

child @ child e

38 In mice, the allele for long fur is dominant and the allele for short fur is recessive.

Several heterozygous mice with long fur were mated with several mice with short
fur. For every 100 offspring, how many should be predicted to have short fur?

A 25
B 50
cC 75
D 100
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12 GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N

39 The diagram show the energy losses and gains of a rabbit.

30% heat loss

food energy
input 100 % ——%

growth
and repair
~ ‘,.u'. \

S

\ 60 % leaves the body
in undigested food

Which percentage of food energy is used for growth and repair?

A 10% C 60%
B 30% D 70%
40 Which graph shows the most likely effect of pollution by sewage on the amount of

oxygen dissolved in a river?

A B
4& A

dissolved dissolved __/\_

oxygen V oxygen

AL [

f distance { distance
sewage downstream sewage downstream
outfall outfall
C D
A A
dissolved dissolved
oxygen oxygen
§ distance f distance
sewage downstream sewage downstream
outfall outfall

End of Paper
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2 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

Section A

Answer all the questions in the spaces provided.

A student cut six pieces of potato and weighed each one.

He placed each piece of potato in a different concentration of sugar solution for 60
minutes.

He then re-weighed each piece of potato.

He worked out the change in mass for each piece as a percentage of the original
mass.

His results are shown in Table 1.1.

Table 1.1
concentration of mass of potato / g percentage
sugar solution / change in
mol per dm?3 start finish mass / %

0.20 8.42 9.18 +9.0
0.30 8.15 8.68 +6.5
0.40 8.30 8.48 +2.2
0.50 8.62 8.31 -3.6
0.60 8.38 7.83 -6.6
0.70 8.22 7.53

(@) Calculate the percentage change in mass for the sugar concentration of 0.70
mol per dms3.

percentage change in mass = % [2]

(b) On the grid provided on the next page, plot the graph of percentage change
in mass against concentration of sugar solution. Use the results in Table 1.1
and your answer to (a).

On your graph, use appropriate scales, label the axes and draw a line of
best-fit. [4]
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4 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

(c) (i) Use your graph to suggest a concentration for the cell sap in the potato.

mol per dm3 [1]

(i) Explain your answer to (c)(i).

[2]

2 Fig. 2.1 shows the human respiratory system.

A

WIAIIEN Y

(T

Fig. 2.1

(@) Add labels to the diagram to show the trachea, a bronchiole and some

alveoli. [3]
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5 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

(b) At the exchange surface of the alveoli, oxygen travels from the air to the
blood.

Explain how the structure of the alveoli aids the rapid transfer of oxygen at
this surface.

[3]

(c) Smoking cigarettes can have serious effects on health.

(i) Name three major toxic compounds of tobacco smoke.

1.

2.

3. [3]

(ii) Suggest two ways that smoking cigarettes may affect the health of the
lungs.

[2]

www.KiasuExamPaper.com
177



3

6 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

Fig. 3.1 and F3.2 show two frontal views of an eye under different lighting
conditions.

2

Fig. 3.1

iy P
>,
‘D 5
=

-

e,

)

Fig. 3.2

(@) On Fig. 3.1, use label lines to identify the following structures
(i) iris [1]

(ii) pupil [1]

(b) Suggest how the change in the eye from Fig. 3.1 to Fig. 3.2 is brought about.

[3]
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7 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

4 Haemochromatosis is an inherited disorder that results in an accumulation (build
up) of iron in the liver. It is inherited as a recessive allele.

Fig. 4.1 shows how haemochromatosis was inherited in one family.

PLH@a

®© W O
o O

Fig. 4.1

unaffected male

affected male

unaffected female

OO WM [] 3

affected female

In answers to this question, use H to represent the normal allele and h to
represent the recessive allele.

(@) (i) Whatis the genotype of parent P? [1]

(ii) What is the genotype of parent Q? [1]

(b) Parents R and S have a third child. What is the chance that this child has
haemochromatosis?

Use the Punnett square to work out your answer.

father R

mother S

Chance of the child having the disorder = [3]
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Fig. 5.1 below shows a section of a DNA molecule.

Y
Z
G
-
- A
Fig. 5.1
(@) (i) Name the parts labelled X, Y and Z.
X:
Y:
Z: [3]

(ii) Draw a circle around the components which make up one
nucleotide on Fig. 5.1. [1]

(b) Table 5.1 shows the percentage composition of bases in the DNA of rat.
Complete the table.

Table 5.1

organism % A % C % G % T

rat 28

[2]
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9 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA
Fig 6.1 shows a food web in a habitat.

hawks

‘r \ coyotes

snakes

/ rabbits
mice /

plants

Fig. 6.1

(@) From this food web, name

(i) a herbivore,

[1]

(ii) a carnivore

[1]

(b) The disease myxomatosis kills most of the rabbits in this habitat.
Predict and explain one significant impact this has on the food web.

[2]

(c) (i) From the food web in Fig. 6.1, construct a food chain with four
trophic levels. [1]
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10  GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

(ii) Sketch a fully labelled pyramid of number for the food chain you
have constructed in (i)

[2]

(d) Suggest why food chains generally do not have more than four trophic levels.

[2]
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11 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

Section B

Answer two questions from this section.
Write your answers in the spaces provided.

Fig. 7.1 shows the carbon cycle.

carbon dioxide in ‘ﬁ

atmosphere

N

Nk, YAy M
L By AY AT

gradual production of

fossil fuels \

coal, oil
and gas

Fig. 7.1

(a) With reference to Fig. 7.1, explain how photosynthesis, respiration and
animal nutrition are involved in the carbon cycle.
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12  GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

[6]

(b) Burning of fossil fuels and destruction of the world’s forests are both
increasing.

Predict and explain what effect these increases will have on the carbon
cycle.

[4]
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13  GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

Fig. 8.1 shows the thickness of the uterus lining changes during a woman’s
menstrual cycle. Fig. 8.2 shows how concentrations of the hormones oestrogen

and progesterone change during the same cycle.

8

thickness of

uterus lining

1 L !

0 14 28

days
Fig. 8.1
oestrogen progesterone
concentration '
of hormone
0 14 28
days
Fig. 8.2

(a) Describe how the lining of the uterus changes from day 0 to day 28 of
the menstrual cycle. Include in your description how the hormones
oestrogen and progesterone affect the uterus lining during the

menstrual cycle. [6]
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14  GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

[6]

(b) (i) Suggest and explain what differences you would expect in Fig. 8.1
and Fig. 8.2 if an egg is fertilised during the cycle.

[2]

(ii) Explain why the woman’s whole menstrual cycle is made up of
fertle and non-fertile phases. Include which days are the fertile
phase for this woman’s cycle in your answer.

[2]
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15  GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

9 (a) Describe three differences between a typical plant cell and a typical animal
cell. Suggest how each difference is essential to the survival of the plant.

[6]
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16 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

(b) Suggest how the differences between a red blood cell and a typical animal cell
are related to the function of the red blood cell.

[4]

End of Paper

www.KiasuExamPaper.com
188



www.KiasuExamPaper.com
189



Geylang Methodist School Secondary
Preliminary Exam 2018
Science (Biology) Papers 1 and 4
Sec 4E/5NA

MARKING SCHEME

Paper 1 (Biology Section — Q21 to Q40))

Qn No. 21 22 23 24 25 26 27 28 29 30
Ans C A D A D B A B B
Qn No. 31 32 33 34 35 36 3 40
Ans B C A C A D A
7
Paper 4 (Biology) <\ Yo
Section A @\\ ) )
Qn. No | \_Answers Marks
1 (a) j 1m
N
m
N _ e
1 (b \ raphon>riext pades \>
@ectly la yég) ~axis and scale
\Qc)r lylabelled ¥-axis and scale 1m each
Atdeast4 o 6 correctly marked plots
Best fit'line Total 4m
1 (c)(i) | From the graph, concentration of cell sap is 4.4 mol per dm?® 1m
1 (c)(ii) | The sugar solution which results in no % change in mass of 1m
the potato indicates that there is no net movement of water.
This can only happen if the water potential of the sugar 1m
solution is the same as that of the cell sap of the potato cells.

1
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1. Xand Y axes with suitable

scale —1m

2. X and Y axes with correct

label —1m

3. At least 4 points plotted

correctly — 1m

4. Best fit line — 1m

Tot
L
LY N 1
NELE.e
A |
AN
) N
M L 1Y
P at
/] =N M,
A '
a L A 3 u =
: 1 rEE P o =y
[ ] — =L h,
1 +—
1 | A
LA N2
b /] |
o - 4
- EY " B -
kS =1 N Y
L) o
™ o h Ll
n | d N I 74N N
/ 1} 4] ] 3 0
I J 4 -
MEPd i 1
N
Zask -oncentration of sug i
A

| 2

A%

NS

=

2
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2 (a) Correctly labelled trachea, bronchiole and alveoli
1m each
correctly
identified
and
. labelled
bronchiole part
alveoli — /& & \Total 3m
N oy
2 (b) 1. Sphéricakshape of the alveoli alarge surface 1m
area\%Wh i e rate of oxygen
ansfer.
Z.th\n/ ne=cell t v hich reduces the 1m
diebté‘é&;: xygenh%é diffuse through to get to the
lari
mm of moisture in the inner surface of 1m
aIv o1 ables oxygen to dissolve in which facilitates
e the oxygen across the alveolus. | —————-—--
Total 3m
estion is about “structure of alveoli”, hence any
ce to features other than this is not accepted,
e. g proximity of blood capillaries
2 (c)(i) 1. Nicotine 1m each
2. Tar ] e
3. Carbon monoxide Total 3m
2 (c)(ii)) | Any TWO of the 3 ways:

1. Irritants and tar in the cigarette smoke causes 1m for
inflammation of the bronchioles (bronchitis), a condition in | each
which the passage of air in the bronchial tubes is blocked correct
due to the secretion of large amounts of mucus. answer.

2. Prolonged smoking causes emphysema where the | -
alveolar walls breakdown resulting in a reduced surface Total 2m

area for oxygen absorption.
3. Carcinogens in cigarette smoke cause the cells in the
lungs to grow uncontrollably leading to cancer.

3
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3 (a) Correctly labelled iris and pupil
1m each
correctly
identified
and
labelled
part
Total 2m
Fig. 3.1
3 (b) When the eye is exposed to bright light, the pupil 1m
automatically becomes smaller / constricts.
This is due to the circular muscles of the iris which
while radial muscles (of the iris) relax
(max 1m if ‘iris’ is omitted) @ === 2 /e
otal 3m
s\’q.
4 (a)(i) | Hh AN ) 1m
(™ NN J)
4 (a)(ii) | hh ey, 1m
s ) ) (O
4 (b) WL

\%@ @ father R
@ @D“ y ) 1mfort

unaffected | unaffected 1m for

correct
offspring
genotype
and
phenotype

parental
Q\, gametes
Qﬁé@ H HH Hh

h Hh hh
unaffected affected

Chance of the child having the disorder = 25% or 1/4 1m

4
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plants - mice - snakes - coyotes
plants - rabbits - snakes > hawks
plants - rabbits - snakes - coyotes

5 (a)(i)
, ] \
Y
\ G P 4
— T
X—" A
///
Yo
X: cytosine ) ) (2> 1m
Y: phosphate~. (\// HENE) 1m
(Z\deokyr\bﬁse Sugar—Reject ‘sugar 1m
AN\ \)/_\ AT
5 (af(ii W\g;) cwclﬁ\ﬂ\q%tlefdﬁdJ consisting of a pentose 1m
™\ su hat trogenous base.
N
5\b) \\/7 %\) Table 5.1 1m for
correct %T
i L
f?fg\'q‘@r/ % A % C % G %T || 1m for
& ° - ° - correct %C
at 28 22 22 28 or %G
Total 2m
6 (a)(i) | mouse / rabbit 1m
(a)(ii) | snake / hawk / coyote 1m
6 (b) Population of mice will increase. 1m
More plants available for mice to feed on. 1m
6 (c)(i) | ANY ONE of the following food chains:
plants = mice - snakes - hawks 1m

5
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6 (c)(ii) | Pyramid of number 1m for
correct
hawks relative
size of
snakes trophic
levels
rabbits
1m for
plants regular
height
6 (d) About 90% of energy is lost to the environment during energ 1m
transfer from one trophic level to the next in the food chai
Hence an organism beyond the 4" trophic level wo
able to obtain sufficient energy to sustain life.

Section B

Ao

7 (a) COz2 in the atmosphere is constantl
plants for the process of phﬁr’:}s

r sto@in he plant as starch

within the plant body

Qeed on the green plants (animal Tm
odin the plant body is transferred

rb%?rrl\ e animal.
B

[ aﬂQ es the carbon compound glucose for Tm
, COz2 is produced which is returned back into

Total 6m
7 (b) The burning of fossil fuels (such as coal, oil and gas) releases | 1Tm
the locked-up carbon in the fossil fuels as COzinto the
atmosphere.

An increase in the burning of fossil fuels therefore will result in | 1m
more CO2 being released into the atmosphere.

Forests comprise green plants/trees which play a major role in | 1m
removing CO2 from the atmosphere for the process of
photosynthesis.

6
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Increasing destruction of the world’s forests will mean that
less COz2 in the atmosphere will be removed, causing COz2

Tm

levels to remain high. Total 4m
8 (a) From day 0 to day 5, menstruation occurs during which the Tm

uterine lining breaks down and its thickness decreases.

From day 6 to day 10, increasing oestrogen level promotes m

the repair and growth of the uterine lining.

As the concentration of oestrogen increases further, the
uterine starts to thicken from day 11 to day 17.

From day 18 onwards, under the influence of increasing
progesterone level, the uterine lining continues to thi
further and is maintained.

At day 28 when the level of progesterone @/ se
sharply, the uterine lining can no lgnger be Ag 2
starts to break down, marking the end ‘of t {

edmenstrua
(and the beginning of the néxt'\cycle). \

8 (b)(i)

N\ Y )
If an egg is fertilisee/?grinﬁthe%/ v
The level of progeste in Fi i conﬁ/ﬁue to remain

m
high in orderto maintainthe uterine liningAprevents the
uterine lining ﬁ&n\bream@wh @
'I;he@knegs\?w(é\uie 'Mi%@8.1 will remain high m
cienab&(in\\hee\fgilised ag%@jdé@)}e)b@implanted so that it
can continue to grow velop into a foetus Total 2m
AN AR YEZO\N
N T P S
8 (b)(ii) \| Avripe/mature(egg'is released from the ovary between day 11 | 1m
\a@\d ftﬁ@ enstrual cycle which represents the fertile
ph le as the chance of egg being fertilised by a
sperxis high.
Hence outside of day 11 to day 17, the chance of fertilisation | 1m
is very low or non-existent, representing the non-fertile period
of the menstrual cycle.
Total 2m
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1. A typical plant cell has chloroplasts containing chlorophyill
while a typical animal cell does not have.
Chlorophyll in the chloroplasts of plant cells enables the
plant to absorb sunlight for the process of photosynthesis to
make food which is essential for the survival of the plant.
animal cell.

DIC3
Cell wall provides protection against mechanical da - .
and gives shape to the cell, both essential for the gli 0
the plant. /l

2. A typical plant cell has a cell wall which is absent in a ty

3. A typical plant cell has a large central va
typical animal cell has humerous . sm

m

A large central vacuole allows the sell & g ateff apd
nutrients and keep the turgid\whijch erfébles sdft
tissues in the plant to st ect.

)

7~ NN
e\

Any TWO of the félldwi

ypical animal cell but absent in a
ucleus enables the RBC to pack in
\/[ in and thus it can carry more oxygen.

3. Chas a biconcave disc shape, unlike the irregular
s of a typical animal cell.
The biconcave shape of the RBC increases its surface area
to volume ratio, allowing oxygen to diffuse into and out of

the RBC at a faster rate.

1m

1m
1m

1m

1m

Total 4m

End of Paper
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