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1  Which row correctly identifies the functions of the organelles listed?

mitochondrion ribosome vacuole rough endoplasmic
reticulum
A releases energy modifies protein sorts substances makes proteins
B releases energy synthesises stores substances | transports proteins
protein
C | transports protein modifies protein stores substances makes proteins
D | transports protein synthesises sorts substances transports proteins
protein

2  The diagram shows a plant cell.

plasma
membrane

Golgi
apparatus

Which features are also found in an animal cell?

A PandR
B QandR
C Rands
D SandT

Biology /|



2015 End-of-Year Examination 3

Nanyang Girls’ High School
Secondary Three

3 An experiment was set up as shown. After an hour, the liquid level in the thistle funnel

increased.

thistle funnel

— beaker

. partially permeable membrane

Which row shows the possible solutions in the beaker and in the thistle funnel at the start of
the experiment?

beaker thistle funnel
A 5% sucrose distilled water
B 10% sucrose 5% sucrose
C 5% sucrose 10% sucrose
D distilled water distilled water

4  The diagram shows a red blood cell and the concentrations of different ions, in mol dm™, in
the plasma and in the cell.

Which ions are actively transported into and out of the red blood cell?

into red blood cell out of red blood cell
A Cl- Na*
B K* Cl-
C Na * K*
D K* Na*
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5  Which of the following diagrams represents a molecule of simple lipid?

A C

T T T T

fatty acid glycerol glycerol phosphate

T T T T

glycerol fatty acid phosphate fatty acid

6 The diagram shows an experiment to investigate the action of amylase on a 1.00 g cube of
unripe banana. Unripe banana contains high starch content.

~ e

—+—— amylase solution

1.00 g cube of unripe banana

After 15 minutes at 20 °C, 0.25 g of starch has been converted to sugar. The experiment is
repeated at 30 °C, how much starch is converted to sugar?

A 0.15¢g
B 0.25¢g
C 045¢g
D 1.00g9

Biology /|



2015 End-of-Year Examination

Secondary Three

Nanyang Girls’ High School

7  Four different foods were tested. Which results contained both protein and starch?

food Benedict’s biuret ethanol emulsion iodine test
test test test
A + + - -
B + - + -
C - + - +
D - - + +
Key

+ = positive result
- = negative result

8 Which graph shows the effect of temperature on the rate of an enzyme-catalysed reaction?

A

rate of
reaction

B

rate of
reaction

C
rate of
reaction
] ] ] I | | |
10 20 30 40 50 60 70
temperature / °C
D
rate of
reaction
] I | I | ] |
10 20 30 40 50 60 70
temperature / °C
Biology /|
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9 Four wells were created in an agar plate infused with starch. The wells were filled with four
different solutions - I, II, Ill, and V.

solution condition
I salivary amylase + pH 5.0
Il salivary amylase + pH 2.0
[l salivary amylase + pH 7.5
\Y salivary amylase + pH 6.5

After three hours, the agar plate was bathed in iodine solution. The result is shown.

stained blue-black

well

stained brown

Which row shows the correct matching of the solutions to the wells?

W X Y Z
| [l 1l %
I\ | Il Il
1 v I Il
[l [l % I

O0|w>
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10 The diagram shows how one molecule of glucose is formed during photosynthesis.

ﬁht stage \

light energy > chemical energy
p— photolysis S [P +[a
of water
dark stage
enzyme - controlled
R > glucose + | g
reactions

o

Which of the following represents P, Q, R and S?

/

P Q R S
A oxygen hydrogen ions carbon dioxide water
B water oxygen hydrogen ions carbon dioxide
C carbon dioxide water oxygen hydrogen ions
D hydrogen ions carbon dioxide water glucose
Biology /| [Turn over
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Questions 11 and 12 refer to the graph below. Pigment X is a photosynthetic pigment. The
graph shows the wavelength of light used by pigment X during photosynthesis.

|
~ A

\ S\ wavelength
l ]\___.—}-—— —-—-.J,_F—-// | | ;
of light

rate of photosynthesis
N

violet blue green yellow orange red

11 Which two regions of the spectrum are most absorbed by pigment X?

A  Dblue and red

B orange and red

C Dblue-green and orange
D Dblue-green and violet

12 Which region is almost never absorbed?

A Dblue

B green
C yellow
D violet

Biology /|
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13 The diagram shows an investigation on the effect of different light intensities on the rate of
photosynthesis.

thermometer
i dilute sodium hydrogencarbonate solution
- > N
‘:[ = cut end of plant
I | ---f” 44— facing upwards
I V&= water plant
M- 18g8 - - b lamp
11/ & r
beaker -9 -ge- ] - -
water bath

I AN

i |

Which graph shows how the rate of photosynthesis varies with the distance between the
water plant and the lamp?

rate of c rate of |
photosynthesis photosynthesis
0 distance 0 distance
B rate of D rate of |
photosynthesis photosynthesis
0 distance 0 distance
Biology /|
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14 A plant with variegated leaves is destarched with its leaves partially covered with black
paper. Variegated leaves are leaves that have both dark and light green regions.

After a day, the leaves are tested for starch. The result is shown below.

brown
blue - black
blue - black
brown

Which of the following shows the most likely position and shape of the black paper?

B %
QO 2

Biology /|
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15 The photomicrograph shows a cross section of a buttercup root.

Which row represents X, Y and Z?

ot
ek

‘g%g@ﬂm

;,us;-f —

PRI

Kt

-

),

e.f'""’a D DES

X Y Z
A endodermis phloem xylem
B epidermis xylem phloem
C phloem xylem endodermis
D xylem phloem epidermis

16 The diagram shows a cross section of a leaf.

Which cells are able to photosynthesise?

cOw>

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

Biology /|
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17 Which graph shows how the rate of transpiration varies with wind speed?

A

rate of
transpiration

rate of
transpiration

wind speed

\

wind speed

C

rate of

transpiration

D

rate of

transpiration

wind speed

wind speed

18 The table shows the results of an investigation, using a potometer, to measure the rate of
water loss from a leafy shoot of a plant kept in different conditions in a room. The cross-
sectional area of the capillary tube is 1.0 cm?.

condition reading at reading at
0 minute / cm 30th minute / cm
X = fan off, light off 0.1 0.6
Y = fan off, light on 0.1 0.8
Z = fan on, light on 0.1 1.1

What is the average rate of water loss in cm® per hour for each condition?

X Y Z
A 0.3 0.4 0.5
B 0.6 0.8 1.1
C 1.0 14 2.0
D 1.2 1.6 2.2

Biology /|
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19 The diagram shows the internal anatomy of the human body.

Which of the following undergo peristalsis?

A 1land 2 only
B 1,2and3only
C 2,3and4only
D 1,2,3and4

20 The diagram shows a section through an intestinal villus.

Q
blood vessel
What are the functions of structures P and Q?
P Q

A transports fats absorbs nutrients
B transports glucose absorbs haemoglobin
C transports water absorbs bile

D transports amino acids absorbs vitamins

Biology /|
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21 The diagram shows the fates of excess amino acids in the diet.

amino acid

R

H2N - C- COOH

deamination converted into

carbon residue

converted into

converted into converted into

Which of the following shows products P, Q, X and Y correctly?

P Q X Y
A ammonia glucose glycogen urea
B ammonia urea glucose glycogen
C glucose glycogen ammonia urea
D glycogen urea ammonia glucose

22 The table shows the absorption of products of digestion in the presence and absence of

oxygen.
products of absorption in the presence of absorption in the absence of
digestion oxygen / arbitrary units oxygen / arbitrary units
glucose 6.4 2.5
amino acids 5.7 1.9
glycerol 4.7 4.8
fatty acids 2.1 2.0

What conclusion can be drawn from the results?

All products of digestion are absorbed by diffusion only.

All products of digestion are absorbed by active transport only.
Glucose and amino acids are absorbed by active transport.
Glycerol and fatty acids are absorbed by active transport.

oO0Ow>
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23 An investigation on digestion of starch from a cup of mashed potato was conducted.
Treatments that mimic the conditions found in the stomach, ileum and colon were set up.
The amount of starch digested occurring in these treatments —‘stomach’, ‘ileum’ and
‘colon’, was plotted in a bar chart. Which bar chart shows the correct amount of starch

digested in the s

A A

amount of
starch
digested

tomach, ileum and colon?

A

amount of
starch
digested

stomach ileum colon

N

stomach ileum colon

C

D

N

amount of
starch
digested

stomach

amount of
starch
digested

ileum

colon

stomach

ileum colon

24 The table shows the blood groups of four recipients and the type of blood each received in

a transfusion.

recipient recipient’s blood group donor’s blood group
R1 A B
R2 B O
R3 o] AB
R4 AB A

Which two recipients are at risk of agglutination?

A RlandR2
B R1landRS3
C R2andR4
D R3and R4

Biology /|
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25 The arrows on the diagram show the direction of movement of some substances carried in
plasma as they enter and leave a blood capillary.

tissue fluid
arterial end

glucose plasma proteins venous end
water
amino acids

v

blood cells

urea
water
carbon dioxide

tissue fluid

Which two factors help water to re-enter the capillary at the venous end?

plasma water potential blood pressure in the capillary
A decreased decreased
B decreased increased
C increased decreased
D increased increased

26 The diagram shows a vertical section through the human heart.

Which structure separates oxygenated blood from deoxygenated blood?

Biology /|
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Questions 27 and 28 refer to the graph below. The graph shows pressure changes in the left
side of the heart, while at rest, during a single heart beat.

A B C D
16
key
12 . ,
pressure in atrium
—— pressure in ventricle
pressure / —-— pressure in aorta

kPA 8

4

0 : . .

0.0 0.2 0.4 0.6
time /s

27 At which point, A, B, C or D, does the semi-lunar valve close?

28 What is the heart rate of this person while at rest?

A 60
B 75
CcC 90
D 100
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29 The diagram shows part of the lining of the human trachea.

Which is the function of X?

phagocytosis
gaseous exchange
mucus removal
secretion of mucus

(ONQ@NvD

30 The diagram shows a section through an alveolus and a blood capillary.
air flow blood flow

alveolus

blood flow

What are the concentrations of gases at X and Y?

oxygen at X carbon dioxide at Y
A high high
B high low
C low high
D low low

End of paper
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