The cells of an ant and an elephant are, on average, the same small size, so an elephant

1
just has more cells instead of having larger cells.
GAN ENG SENG SCHOOL o
i of cells having a smaller size?
End-of-Year Examination 2016 What is the main advantage
NAM A A smaller cell has larger cell membrane surface area than a larger cell
g o B A smaller cell is less likely to burst than a larger cell
E C  Asmaller cell requires less energy than a larger cell
D A smaller cell can carry out exchange of substances more efficiently than a
CLASS ':D :JNI?IE;(ER larger cel
2 The diagram below shows an extracted animal cell under an electron microscope.
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b1

The cell is lkely tO ......coceirivummimnnionisiniin o

be a cheek epithelial cell

be a mature red blood cell

require high levels of oxygen
produce large amounts of glucose

oOm>

Which sequence shows the correct involvement of organelle and substance in the
production and secretion of an enzyme?

Golgi apparatus — ribosome — rough endoplasmic reticulum — vesicle
nucleus — smooth endoplasmic reticulum — Golgi apparatus — vesicle
rough endoplasmic reticulum — vesicle — Gorgl apparatus

smooth endoplasmic reticulum — vesicle — ribosome

oOO0OwW>
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4 The diagram represents the passage of water molecules

and glucose molecules across a
partially permeable cell surface membrane.

Which arrow indicates osmosis?

parlially permeable
membrane
[
AO = o key
A 0 9%p O = water molecule
A o A O A = glucose molecule
A O
A o
o, 4 llsa
A= o
A O A [e)
A © o]
a lle 26
0—"'"'_'00 o)
A J—-—-‘ o [e]

5 The roots of a plant are placed in a dilute solution containing chloride and nitrate ions. The

graph shows how the rate of uptake of chloride and nitrate ions by the roots of the plant
varies with oxygen concentration.
nitrate
rate of lon
uplake - chloride
0 -~
axygen concentration/

arbitrary units

What can be concluded about how chloride and nitrate ions enter the roots?

chloride nitrate ﬁ
A active transport active transport
B active transporl diffusion
c diffusion . active transport
D diffusion diffusion
a

The diagrams show agar blocks, each completely immersed in a beaker of a solution of
coloured-stain.

Which block would be stained most rapidly?

A B
2mm
me/ /
2 mm
2 mm
2mm
6 mm
c D
4mm
me/'
4 mm)| 4 mm
2mm 4 mm

Three examples of monosaccharides are ..............ccccccevmmvminaiinnne «

A glucose, cellulose, mallose
B glucose, fructose, galactose
C lactose, maltose, sucrose

D ribose, glycogen, galactose

The following fluids were extracted from a healthy man:

Plasma
Saliva
Sweat
Urine

L) B -

Which of the fluids would produce a posilive result with Biuret test?

A 1and 2only
B 2and 3only
C 1,2and 3only
D 1,3and 4only
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i i changing energy levels during a reaction.
# Which of the following is most likely to form an enzyme-substrate complex? 11 The graph shows changing energy

A amino acids and protease
B cellulose and celiulase
C disaccharides and lipase

]
D starch and sucrase ' / \': 2] 5]
10 The diagram below shows the human digestive system. J/ 2
&

Progress of reaction

of

Energy level

What is the activation energy of the reaction with and without the enzyme?

Activation energy of the reaction
with enzyme without enzyme
A 2 6
B 3 2
c 4 5
D 1 3
A student ate a meal consisting of skinless chicken breast and egg white omelette only. 12  The products of digested food are present in the lleum.

Which substances are transported in the blood capillaries and lacteal in a villus?
From which parts must secretions be obtained from for the complete digestion of the meal?

Blood capillary Lacteal
fatty acids and glycerol | amino acids and glucose
amino acids and glucose | fatty acids and glycerol
fat droplets amino acids and glucose
amino acids and glucose fat droplets

A OandRonly
B Oand Sonly
C O,Rand S only
D 0,QandR only

=2 2 T - I

98
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13 The diagram shows the procedure to prepare slides containing onion epidermis soaked in
different liquids for 10 minutes before being observed under the microscope.

.~ femove one of the inner fleshy leaves
— each fleshy leaf has a
layer of red epidermis

red onion
cut in half

use tweezers to pull off
a strip of red epidermis
from outer side of leaf

(1) mount a small (2) mount another
plece in distilled water plece in sugar solution

Which option most accurately describes the cells on slides 1 and 2?

Slide 1 Slide 2
A Turgid Plasmolysed
B Plasmolysed Not visible
c Turgid Crenated
b Crenated Not visible
L

BESD SEU 3 EANESS olyy 3100 F ) EUT 1D i

14

The dlagrams represent molecules of fat, protein and starch at the beginning of the human
alimentary canal.

AR

protein starch

A sample of food that has been in a person’s stomach for 3 hours was removed and mixed
with bile. The mbiture was left to stand for an hour.

Which diagram correctly represents the final products of this procedure?

0-0 &0

FLVa| | s
%08 P o a5 0
Mﬂl:mw” OO~ HC’
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15 Anenzyme is completely denatured at 50°C, A fixed concentration of this enzyme is added

to a fixed concentration of its substrate. The time taken for eaction i
’ completi
measured at different temperatures. I R

Which graph shows the results?
A B
Time taken
1o completa brmunn
1"7 2‘0 20 4‘0 0 &0 T T ¥ T
w0
Temperaturel"C z_:_ 2 ‘nr':w &
¢ D
Time taken
for reaction ;ham
to complete to '“‘”"'I N
P NS — o
40 50 60
Tempersture/'C Tompentunn/C

16  The diagram shows four graphs of the rate of reaction of enzymes over a range of pH.

Which graph represents the rate of reaction for lipase in the human digestive system?

L
A =] c D
rate of
digestion
T T T T
0 2 4 6 8 10 12
pH
95
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Refer to the information and diagram below for Questions 17 and 18.

An experiment is set up as shown In the diagram below lo investigate factors essential
for photosynthesis.

electric light
switched on
to filter pump that pumps 1
ir at a slow rat = <
air at a slow rate ,,’\-..

arrows show the
direction of gas flow

distilled- soda
water lime
— air in

17  Which factor essential for photosynthesis is being investigated in this experiment?

light only

carbon dioxide only
carbon dioxide and light
carbon dioxide and water

oOowm»

18  What modifications would you make to the experimental set up to investigate the effect of
light on the process of photosynthesis?

black out tube X

black out tube X and ¥

remove soda lime tower and black out tube X or tube Y
remove soda lime tower and black out both tube X and tube Y

oow>
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19

20

The graphs show how two different conditions affect the rate

Graph 1
.
°
i
-
€
"g
s
3
&
Condition G increasing s

11

Graph 2

Rate of photosynthesis

_o! photosynthesis,

Condition H increasing .

Which conditions are being altered in graphs 1 and 27

Condition G Condition H
A| carbon dioxide concentration light intensity
B| carbon dioxide concentration temperature
c temperature carbon dioxide concentration
D temperature light intensity

The diagram below shows a human heart that has a blockage In its coronary artery.

The coronary artery blockage can be tre
blockage. Which two vessels should be

A 1and 2
B 1and3
C 2and3
D 3and4

coronary arteries

96

ated by attaching a blood vessel to bypass the
joined?

[IFR2 Ban % Fynwaes Rinlnow S158 Py EOV 1R Ty
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21 The diagrams below show three mammalian structures, and the blood supply lo each by

capillaries.

Some features describing the blood supply are listed:

All are highly branched and thin to supply to a larger surface area.

All are very near the exchange surface to enhance the exchange of substances.
All rely on active transport to carry out exchange of substances.

All have thin walls to enhance the exchange of substances.

B M=

Which of these are adaptive features that are commonly possessed by all the structures
shown, to allow them to perform their functions efficiently?

A 3and4
B 2and4
C 1,2and 4
D 1,3and4

GESS Sec 3 Express Biology 5158 P1 EQY 16 TKY
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Refer to the information and diagram below for Questions 22 and 23.

The following graph shows the rate of transpiration from the leaves of a plant.

24

Rate of transpiration

ba— light —}.

= al‘k

light —»

At which point (A, B, C, or D) did the stomata begin to open?

What is a characteristic of the guard cells that cause stomata to open only when needed?

A able to carry out active transport
B thickened inner walls

C covered with waxy, waterproof layer

D presence of chloroplasts

Which is an important process that directly causes a change in the shape of guard cells to

open the stomata?

A destarching

B osmosis

C diffusion

D active transport

%

ST Ctia: s Enperiet By e T s TR

Refer to the information and diagram below for Questions 25 and 26.

A herbaceous plant is placed in a well-lit experimental chamber through which humid air is being
passed slowly. The diagram shows a section through a part of the plant, where the speeds of

movement of fluids in tissues P and Q are measured.

25

26

Which of these correctly identifies lissues P and Q in the plant?

Tissue P Tissue @
A phloem xylem
B xylem phloem
c xylem cambium
D phloem pith

The humid air is then replaced by dry air and the speed of the air passing through the

chamber were increased.

What changes were detected in the speeds of movement of the fluids in P and Q?

Tissue P Tissue Q
A greatly increased upward greatly increased downward
movement movement
B| greatly increased downward
Cavereant litthe change
C | change in direction from upward greatly increased upward
to downward movement
D fite change greally increased upward
movement

RERS Sar A Fynmas Rinknav 5168 P1 FOY 16 Ty
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31 Inan experiment, a boy was asked to breathe into and out of a plastic bag for 5 minutes.

Nose is clipped

<z

Pla;::: > //
\

Which of the following graphs shows the pattern of change in breathing rate?

A B
Breathing rate Breathing rate
4
Time " Time 3
c D
Breathing rate Breathing rate
Time = Time -

15

27 Translocation occurs in phloem tubes. Aphids feed on the contents of phloem tubes.

Which type of nutrient would be lacking in their diet?

A amino acids
B fat

C sucrose

D water

28 Some characteristics of the human gas exchange system are listed.

a difference in temperature between the air in the alveoli and the blood
a large surface area of the alveoli and the blood capliliarles
a short diffusion distance between the air and the blood

. elastic fibres in the walls of the alveoli

W -

Which factors affect the rate of oxygen uptake into the blood?

A 1and2
B 1and3
C 2and3
D 3and4

29  When breathing out forcefully, which muscles are contracting?

External Internal
Diaphragm intercostal intercostal
muscles muscles
A v x v
B v x x
c x v x
D x x o

30 Which reaction is catalysed by carbonic anhydrase when red blood cells pass through the

lungs?

A H:CO3 2 CO; + HO
B COz+ H20 - H,COy
C HCOs™ + H* = H:.CO4
D H:COs; = H* + HCOy"

ag
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17 - 18
34  The diagram below represents the movement of substances A and B through a normal,

32 Aperson ns to : .
- ST St how ek mertrade healthy human kidney tubule, at the region of a Malpighian corpuscle.

changes.
1104
100+ substance A substance B
heartrate gg_|
Ibeats per minute
80
70+ : glomerulus
‘b
T T T 1 Bowman's
0 10 20 30 40 capsule
f time/minutes
X

| | Which of the following statements are comrect?
Which substance in cigarette smoke is the main cause of the change in heart rate between

10 and 18 minutes? 1  Substance A is reabsorbed.
2 Substance A could be protein.
A carbon dioxide 3 Substance A could not be present in urine.
B nicotine 4  Substance B is filtered but not reabsorbed.
C smoke particles 5 Substance B could be mineral salts.
D tar
A 1and2
B 2,3and4
33 The figure below shows a kidney and associated struclures. C 2,3and5
i D 2and5

Which part contains the lowest concentration of urea?

35  Mannitol is a type of sugar that decreases the permeability of kidney tubules to water.
How is the urine composilion affected when a person consumes mannitol solution?

A Large volume of dilute urine.
B Large volume of concenltrated urine.
C Small volume of dilute urine.
D Small volume of concentrated urine.

™

(ESS Sar 3 Exnress Bioleov F1RA P1 EOY 16 TKY

GESS Ran 3 Exoress R‘ﬂ'oq-u.S‘tM P1EOY 16 TKY



The diagram shows what happens to molecules of

19

passes through a kidney dialysis machirie.

glucose, proteln and urea as blood

blood in blood out
of » of o
o o s O (O moleculs P
e 7 O. o molacule Q
®*a . — 0 & moleculs R
0% 0= 9 ‘o0
Ce . .._. _ e * \\\
o 4 . dialysis
. e membrane
o o
o, * l e
dialysis
fluid out fluid in
What are molecules P, Q and R?
molecule P molecule Q molecule R
A glucose protein urea
B glucose urea protein
Cc protein glucose urea
D| protein | urea glucose

The diagram refers to the control of pupil size in the eyes In response to the amount of light

entering the eyes.

too much light
entering the eyes

too little light
entering the eyes

3

! pupils constrict '

st

Why is this a negative feedback system?

A It decreases the amount of light entering the eyes.
B Itincreases any change in the amount of light entering the eyes.
C ltincreases the amount of light entering the eyes.
D Itreverses any change in the amount of light entering the eyes,

e el - eI DL, SIS T IO

38

39

40

20

Which of these factars are controlied by homeostasis?

Glucose i Glucose
Water content | Temperature in Sonoentration i
"-‘07::3.::::0“ by et stomach duodenum lumen
A yes yes no yes
B yes no yes yes
Cc yes no yes no
D no yes yes no

Which homeostatic function of the liver is controlled and monitored by the pancreas?

A Deamination of amino aclds
B Release of glucose

C Release of iron

D Removal of toxins

The diagram shows the vertical section through human skin.

What happens to parts X, Y and Z in very hot conditions?

X Y =
A dilates inactive relaxes
B constricts active contracts
c * constricts inactive contracts
D dilates active relaxes
END OF PAPER
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2

SECTION A (50 Marks)
Answer all the questions in this section

1 Fig. 1.1 shows a cell M found in the kidney, which can absorb glucose rapidly.

Absorption of glucose

Fig. 1.1

(a) Nar‘ne the region in the kidney where cell M may be found, and the function of this  [2]
region.

{b) Name and explain how two siructural adaptations shown in the cell allow it to [3]
rapidly absorb glucose. Label these structures in Fig. 1.1.

.................................................................

..............................................................................
...............................
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3

(c) Name one other specialised cell that shows similar adaptations, and explain how  [3]
they help the cell function.- ---- ....... Wi : . 3

.............................................................................................................

.............................................................................................................

.............................................................................................................
B e T

st rdn st sttt ee R e s e s st R s e s RRae s aans

Total: 8 marks

2  Gelatin is hardened protein obtained from the partial hydrolysis of collagen, the most
abundant type of protein found in mammals. Extracts of some fresh fruits have been
used in cooking to make meat tender, as they contain enzymes that prevent the
hardening of gelatin. :

In an investigation, a toothpick was vertically inserted into hardened gelatin in each of the
three set-ups at the start of the experiment. A buffer solution and fruit extract was then
added into the gelatin. After twenty minutes, the results are shown in Fig 2.1.

0.5 mL buffer + 0.5 mL buffer +
0.5 mL apple 0.5 mL pineapple
extract added extract added

N <

toothpick
gelatin
Fig. 2.1
(a) Define the term enzyme. 1
103

GESS Sec3 Express Biology 5158 P2 EQY 16 TKY



4

(b) State the type of enzyme being investigated here and deduce the action of the [1]
enzyme on gelatin.

(e) Suggest a reason for the observation of the gelatin with the apple extract in 1
Fig. 2.1(a).

(d) Jun Heng, a Biology student, suggested using the Biuret test to detectifa - [2]

chemical reaction has taken place in this experiment, by testing for the end- -
products. Explain to Jun Heng if his suggestion is an effective method for
determining the completion of the process.

.............................................................................................................

Total: 5 marks

3  Fig. 3.1 shows a water plant growing in a shallow pond, with leaves floating on the
water surface. Fig. 3.2 shows a section through one of its leaves.

water surface

leaf stalk - water

GESS Sec3 Express Biology 5158 P2 EOY 16 TKY



air chamber

water surface

Fig. 3.2

(2]

Identify the types of cell or tissue found at A, B and C.

(@)

(2]

(b) Compare the leaf structure seen in Fig. 3.2 with a typical plant growing on land,
and state two ways in which they differ.

[2]

{c) Suggest two different functions of the air chamber seen in Fig. 3.2.

Total: 6 marks

(LY}

GESS Sec3 Express Biology 5158 P2 EOY 16 TKY



4 Fig. 4.1 shows a shoot of a destarched plant at the start of an experiment on the
movement of substances within a plant. At two locations on the stem, Y-and Z, tissue was
removed as in the shaded sections shown in Fig. 4.2. Leaf E and leaf G are each wrapped

inside a plastic bag.
Y !
Z tissue removed
z
depth of cut

Fig. 4.1 Fig. 4.2

transparent ‘
plastichag C transparent

plastic bag D

leaf E

After the plant was left in sunlight for six hours, more water was found inside bag C than
inside bag D.

(a) Name and define the process that caused water to be found inside the plastic
bags.

.............................................................................................................

(b) Suggest how the appearance of leaf E might differ from that of leaf G. Explain
your answer.

.............................................................................................................
.............................................................................................................

.............................................................................................................

GESS Sec3 Express Biology 5158 P2 EOY 16 TKY
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7

(c)  After six hours, leaves F and G were tested for the presence of starch.

()  Name the test reagent that can be used to detect the presence of starch in [3]

the leaves. Describe the observations for both presence and absence of
starch.

(i) Comparing leaf F and G, it was found that leaf G contained no starch, while 4]
leaf F contained starch. Taking into consideration the tissue removed,
suggest reasons to explain why leaf G contained no starch.

.....................................................................................................

.....................................................................................................

Total: 10 marks

a b

GESS Sec3 Express Biology 5158 P2 EQY 16 TKY



5  Fig. 5.1 shows the cross section of a leaf. The arrows in Fig. 5.1 show the pathway
taken by water inside the leaf as it moves out of the leaf. .

Fig. 5.1
(a) Name the processes 1, 2, and 3 seen in Fig. 5.1. 3]
PrOCESE T i vunvu snmsmsnissminsissnnsbsusn s ssesss sussmems o isimskes s siin sssssmeon ssRasses
2/ poTo UL b O S N e
T S ey
(b} The leaf shown in Fig. 5.1 was found in bright sunlight during the day. Using [2]

appropriate labels showing the relative concentration of carbon dioxide, show the
direction of movement of carbon dioxide between the interior and exterior of the
leaf.

Total: 5 marks

GESS Sec3 Express Biology 5158 P2 EQY 16 TKY



6 Fig. 6.1 shows the body temperature of a person before, during and after a cold water
bath. The temperature of the bath water was 22°C.

O 3
—
[
£
& 37
E
2
=3
S 36
35 4 HHH : HA
) 10 20 3 0 60
Time / min
Fig. 6.1
(@) Explain why there was a fall in the person’s body temperature. 1]
(b)  Estimate the duration that the person was in the bath. )]
(c)  Explain how the corrective mechanism in the person’s body help to return his (4]

body temperature to normal.

.............................................................................................................

.............................................................................................................

.............................................................................................................

.............................................................................................................

te §

GESS Sec3 Express Biology 5158 P2 EOY 16 TKY



10

7  Fig. 5.1 and Fig. 5.2 show photomicrographs of different blood smears on glass slides.

(a) 2]

GESS Sec3 Express Biology 5158 P2 EOY 16 TKY
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(b) Blood cells from donors with known blood types were mixed with recipient blood
from patients U. V, W and X, to find compatible donor-recipient matches, - --
Table 5 shows the results obtained. Some of the mixtures showed a visible
reaction, as seen in Fig. 5.2.

Table 5

Key
‘4’ Visible reaction
‘='» No visible reaction

(i)  State what has happened to the S-type cells in Fig. 5.2. Explain what [3]
caused them to do so, and the possible ill effects 1o patients when this

reaction takes place.

.....................................................................................................

.....................................................................................................

.....................................................................................................

(i) Based on the results show above, suggest the possible blood type of each V4]
recipient.

(iii)) Give reasons to support your answer for person V. [3]

.....................................................................................................
.....................................................................................................

.....................................................................................................

Total: 10 marks

GESS Sec3 Express Biclogy 5158 P2 EQY 16 TKY
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Section B (30 Marks)
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 nephrons found in the kidneys of three different species of mammals.
Table 8.1 shows more information about these different species.

Nephron E . Nephron F Nephron G

partD
part D
Table 8.1 - .
Species of Manatee Human Desert rat
mammal
Habitat Lives in aquatic Lives mainly on Lives on very dry
freshwater habitats fand _ desert land
like rivers and lakes
Water potential Very high High Very low
of urine
produced
Relative amount
of water loss
from body
Legend ‘.\:%
Evaporation NN Faeces

(a) Define the term excretion. [1]

GESS Sec3 Express Biology 5158 P2 EQY 16 TKY



(b)

(c)

(d)

13

Describe how excess amino acids are converted into urea,

e e L L L L T Ty T = e

........... ..."o..-.-.-....-....---u...-.....p..".......---o..--.---....---....---..-.--.....vq......--.u
B T . e L T T T YT T T P, L T T
CET T srasae n.....-..-"-.-.n---u..u...-.-"....---....--.-..-..-..-uu ......... T TP

Identify part D in Fig. 8.1, and state its function.

......---.........-.--....-..--.----o..x..".y.....---....-.-....---.......-..--u-...--............-..-..-...
sasssmbmas -..o....---..n."--.-..-.--...--.-..-u-.-..-a.--...n---..-..u-.“-..-..-...-......-..."-"nn

e R L T A P L L I

Using the information provided in Fig. 8.1 and Table 8.1,
(i)  deduce which nephron can be found in each species

CEEE rasssssarssss Trsessesesatnnnns . esaram srsmsa smeee sEssssbnmannn
................... sessrssans - ee e L
L srrssssennnn Fesssasssscnnnnn sessessassan srssnsssnanan

(i)  explain why the length of part D in each species is different.

B e T S N i

ressstssssessmsrsnnnan B SR, ARt ssssbransnannn

..-.."..-.-.-............-...-.........-.......-.u.o...-..ou..u.-...--..-v". Frsrrssssrsssranan

u-..........-...-.--...........-..........-u.."...-....-...-.-.......--........-.--...u.....-.-"

2

(1]

2]

[4]

Total: 10 marks
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9  Pneumothorax (Fig. 9.1), often called collapsed lung, is a condition where there is an
abnormal accumulation of air in the space between the lung and the chest cavity
wall, causing the lung to be separated from the chest wall. One possible cause of the
accumulated air may be a puncture in the thoracic cavity wall.

People who suffer from pneumothorax often experience chest pain and breathlessness.
In serious cases the condition can be life threatening.

collapsed lung normal lung
(infiated)
accumulated air
heart
puncture in chest
wall allows air

to enter

diaphragm

Fig. 9.1

(a) Describe the events during inhalation of air, beginning with expansion of the chest  [4]
cavity, which leads to air being drawn into the lungs. Explain how pneumothorax
can cause breathlessness.

.............................................................................................................

.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................

.............................................................................................................
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(b)  Explain what effect(s) pneumothorx can have on the gaseous exchange occurring  [4]
at the alveoli, and how this affects the breathing rate. o -

.............................................................................................................

(c) Sketch on the graph in Fig. 9.2 (of lung volume changes of lung during a few [2]
breathing cycles) the expected breathing pattern for a person with pneumothorax.

A
normal person without
pneumothorax

Volume of air in lungs

v

Time

Fig. 9.2

Total: 10 marks
108
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10 EITHER

Fig 7.1 below shows an experimental set up to investigate the effect of pH on rate of - - -

reaction of Enzyme K on pieces of 10 cm lean meat strips. Enzyme K is found inside
the mammalian digestive system.

s = )
( \.glassrod

™ nylon thread

— o aan wd

______ — enzyme K + dilute acid

S e e e P strip of lean meat

— e g o =

beaker
Fig. 10.1

After 24 hours, the final lengths of the lean meat strip in each solution were measured
and recorded in Table 10.1.

Table 10.1 :
pH of solution Fing) Iengt{r:::‘f) meat strip | Change in Ier{\grt:l-l) of meat strip
ik 5.0 5.0
2 1.0 9.0
3 4.0 6.0
4 7.0 3.0
5 8.0 1.0
6 10.0 0.0
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(a) Plota graph of change in length of the lean meat strip against pH of solution, [4]

(b) Describe how the length of the lean meat strip changes with the pH of the [2]
surrounding solution,

.............................................................................................................

..................................................................................................
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(¢) Identify Enzyme K and state where it is found in the digestive system. Explain (4]
your answer.

.............................................................................................................

Total: 10 marks

10 OR ;
Figure 10.2 shows a section through the human heart, seen from the front.

(@ Name part 4 in Fig. 10.2, and state its function. [2]

.............................................................................................................
.............................................................................................................

.............................................................................................................

GESS Sec3 Express Biology 5158 P2 EQY 16 TKY



19

Figure 10.3 shows one type of artificial heart valve. In patients suffering from loss of
function of part 4 shown in Fig.-10.2, this type of artificial valve could be used to replace-

part 4.

Metal cage

Plastic ball

Ring of soft material for
sewing to heart wall

Fig. 10.3

In Fig. 10.3, the plastic ball is in the closed position, at region B. The artificial valve
opens to let blood through when the ball is moved towards A.

(b)  Describe how the valve should be positioned. in the heart to replace the functionof  [1)
part 4.

(c)  State which other part(s) shown in Fig. 10.2 may be replaced by the artificial 1
valve, should these other part(s) fail to function properly.

.............................................................................................................
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Fig. 10.4 shows the blood pressure changes in three different regions in a normal heart,
during one complete cardiac cycle.

120

Blood Pressure (mm Hg)

Timing (seconds}

Fig. 10.4

(d) Show in Fig. 10.4, by adding appropriate labels, when the
(i) ventricular systole occurs. M

(i) replacement artificial valve opens and closes 1

(e) With reference to Fig. 10.3, suggest the maximum pressure that the artificial valve  [2]
needs to be able to withstand. Explain your answer.

.............................................................................................................
.............................................................................................................

() If part 4 fails to function properly, evaluate one benefit and one risk of going [2]
through an operation to replace it with an artificial valve.

.............................................................................................................

.............................................................................................................

Total: 10 marks

End of paper
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1e D 1. |B 21. Cc 3. |B
2. c 12. (D 22. |cC 32, |B
3. (o] 13. |A 23. (D 33 |A
4 |A 14. | A 24. (B 4. |c
5 c 15, |A 25, A 35. |A
6. B 16. |D 26. |D 3. |D
T B 17. |B 27. |B 37. |D
8. A 18. |C 28. (C 3. (C
9. B 19. (B 29, |D 3. |B
10. |C 20. |B 30. A 40. |D
Answers for Secondary 3 Express Biology EOY P2 2016
Qn Answer Marks Remarks
1. » Proximal convoluted tubule in cortex of kidney [1] Common mistakes:
(@) |« Selective reabsorption of all glucose, amino acids, [1] . DHI“"' know PCT ls in the
and part of the mineral salts and water from the
filirate/ultrafiltrate from Bowman's capsule. g ki
o Bowman's capsule
o Capllaries
o medulla
* Could not fully explain th
function of PCT *
= Used "absorb” instead of
* Did not specily *reabsorb...inio
* These are NOT the function of
-]
o Formation of urea
o Formation of bile salts
(b) = Microvili greatly increase surface area for diffusion 1] Common mistakes:
and active transport 1o take place more rapidly E ﬁ""' sensitive to plural/singular
s Many n}ﬂwhondrla release/supply (R: produce) [ mmar driaimitochondrion
energy for active transport to take place » “produ accepted
e Labelling: Both labels correct (accept: mitochondrion) | [1] . WW?;-T'MF'
+ No labelling done on diagram!
* Increased surface area (or
surface area to surface ratio)
does not imply grealter
L. These
are different faclors thal affect
movement of substances
+ Faster rale of absorption does
not mean more absorption
* Extension is nol the same as
protrusion

“Having mitochondria® is what

we see in almost all cells,
“nuimerous mitochondria® should
be used

= Root hair cell [

1]

Common mistakes:

» Active site of enzyme in apple extract not specific to
gelatin protein

» Enzyme in apple requires a different terperature / pH
to function

= Enzyme in apple has been denatured, so could not
function normally

© . = Did not name call
« Root hair increases g!ggl ce area for faster absorption | [1] i \Fnul;riln.{smcum n
of water and mineral salts organ)
Many mitochondria releases/: energy for active | [1] o Root halr (structure in cell)
) ll:ammm dmmglmmﬁ:;immm [Max 3 o Cllia (structure in cell)
ing s . ’ ke marks] o es
£ e A = Did not specify what substance
place efficiently are absorbed :
OR ' + *Exchange” Is not the same as
Intestinal e| cell ~absorb®
- Viorou pcroases urece aresfr faserabsorpn > SR g
of putrients (OR nlu;;oaehnmscd\aﬂdas. amino el wﬂ@ﬁyf
acids, mineral salts ‘ transport water,
e Many mitochondria releases/supply energy for active salts
transport of glucose and amino acids (OR nutrients) * Incorrect: "Mitochondria
d 5 i 5 al lumen is too m snergy...
2. « An enzyme is a biological catalyst that made of [T cfmu.n u:numm .
(a) protein that increases the rate of a chemical reaction nakliteinhy B
without itself being chemically changed at the end of = Talking about lowering
the reaction. activation energy
= "blological catalyst that
catalyses reactions”
(b) |« Protease; breaks down / digests proteins into [1] Commbn '"T'm:' i
polypeptides. m' """m"‘"”"" nmad
1 Common mistakes:
(c) | (Acceptany 1) [Max e ALt ik i
« No.protease is found in apple extract mark] seliering 1o paceln

« Just saying “apple exiract has
no effect on gelatin® without
explaining why

= Staling that apple is alkaline!

(d)

Not an effective method

[
M

The fruit enzymes added, as well as gelatin

(substrate) and peptides (products), are also protein

Many could not identify the core
idea in the comrect answer.
Some could nol even correctly recall

tha cnrract rtriant tost

| in nature, so the Biuret test will always give a positive |



()i

trans water lo

« However, bag C prevented carbon dioxide in the

0]

§!! EQJ! ﬂlﬂ reach leaf G throu nsparen 1 Common mistakes:
" - bag C ' oh-he ire L * Misidentified tissue removed at
plastic bag Z as xylem
« Only phloem tissue was removed at location Z, xylem « Most did not comment on
| E3 il and could = sunlight as an essential
[ condition that Is not limiting

« Many unaware that the plat was
destarched, and had no roots,

result, regardless of the reaction taking place or not 1 [
3. A:guard cell (R: stoma) 1mfor 2 | Common mistakes:
(a) | B:epldermal cell correct » Not naming cells or tissues
C : vascular bundle answers o Sioma is an opening/pore
2m ms‘ o Vacuole is an organelle
& * Mistaking “epitheltum” for
for3 *epldermis®
correct + Only naming xylem or phloem
answers. (or even cambium) when the
Max 2 entire vascular bundle was
marks] %::u that the eniin
- a leaf was
upside down, and calling the
upper epidermis the lower
epldermis
(b} |« Stomatalguard cells found on upper epidermis (OR no | [1] Common mistakes:
f”{-"ﬂuwm cells found on lower epidermis) in this 3 IE‘;“"‘ compare with typlcal
eaf, but stomata are usually found on lower epldermis
for typical plant leaf; * Even when the :;mu!g )
* Air spaces found in entire mesophyil tissuefayer (OR | [1] did not s which ¢
found in between palisade mesophyll tissueflayer) in to water m.m ww
this leaf, but usually found only in the spongy 5::"
rhasionhil| for Syoical of - of adjectives like “hu
phyll layer for typical plant ieaf; ond iy bstond o sy
and “small(er)"
(c) = Air spaces help the leaf float / buoyant / ents leaf | [1
from sinking prev n
e Allows carbon dioxide to accumulate (OR be ]
slored/trapped) and diffuse rapidly into mesophyll
cells for photosynthesis to take place.
4. |+ Transpiration, which is the loss of waler vapour from | [1] Common mistakee:
(a) the stomata of aerial parts of a ptant. * Missed out key ideaslike “water
vapour”, “stomata”,
= Defined “transpiration pull® or
“osmosis” instead
(b) |« Appearance: Leaf E would appear willed but Leaf G | [1] Common mistakes:
would appear normal/turgid (like leaf F). * Did not compare leaf E with G
+ Explanation: At Y, xyl , s0 + Could not fully explain the
water could toLeafEloreplace | [1] oy b edin
the water lost through transpiration ' fi’;‘&‘&’:ﬁ’ a?u removed
* Missed out the idea that wilting
is due to waler loss from
transpiration being faster than
rate of water uplake (or only
discussing loss/uptake while
Ignoring the other)
= Focused (due Io the suplight) on
inability of leal E to
photosynthesise, and used this
to explain wilting.
(c){i) | » lodine solution (R: lodine) 1 Common mislakes:
* Absence of starch ~ solution remains yellow-brown in | [1 *+ Mlodine (which is a soli)
ol yellow-brown in | [1) instead of “lodine solution”
* Presence of starch - solution turns blue-black in | [1] ﬂ.?ﬁ"e'fﬁm)" e
colour * Describing the steps for iodine
ftorlin logf uhich ie am
| ’ | | nacessary

|

Ha

atmosphere ntering leaf G (OR no more carbon and st referred to these. E.g.
dioxide could enter leaf G after the carbon dioxide in “starch from the rest of the plant
bag C was used up)
« Thus, leaf G did not have all the conditions necessary | [1]
for photosynthesis to take place (OR could only carry
out photosynthesis at the beginning), to produce
excess glucose to be converted to starch
« Moreover, no sucrose from leaf F could be |[1]
translocated to leaf G, since phloem was removed at | Max 4
z marks
5. » Process 1 : osmosls [ Many made mistakes for this
(a) |« Process 2: evaporation G| Imnhe oton, aven though It was from
« Process 3 : diffusion [1)
(b) | « Concentration correctly labelled 11 Common mistakes:
» Direction of carbon dioxide movement corectly | [1] g mnipr- Ao bid o]
shown and labelled Jeaf, though the stoma, o inside
the leaf
= Noneed to extend arrows all
the way to the lopmost cells
lower concentrabon of carbon dioxide
nel (OR ) of carbon diaxide
highar conc { carbon dioxide
6. « External temperature is lower than body temperature, | [1] Common mistakes:
(a) so body loses heat to environment. ] ﬁp":am the dﬁ:’;ﬁ:e "
is lower
+ Heat/Thermal energy always
flows from region of higher to
region of lower temperature,
some did not explain this idea
enough
(b) + 20 minutes [11
(e) [ s Liver increased metabolic rate increases heat I 1mfor | Common mistakes:

«_Including points that are not

L



production. [1] each relevant to the
. question, liks th
* Muscles of the body shiver to produce heat. m point receptors and hypothalu-m; ©
* Arterioles in skin constrict and shunt vessels dilate, [1] | [Max 4 L et Dismpeens wher 1
hto;:ﬁwo }IJkl;od flow to skin surface and decrease - rnarks] Ry TERES A e
oss. [1 -
Rej : :;ny conceptual erors surface,
1) Sweat glands not active, to reduce heat loss from © Shunt vessels and arterloles
swealing (as person is wet) not discussed in together
2) Hair erector muscles contract and hair stands on end % ey Sood e snd hest
(Not effective in humans) though it is Just reduced.
o Breathing rale (increase)
applies only to
heat loss, not m
reducing heat loss
o Halr being raised is nat
In humans
o Getting confused about
effects of vasodilation and
and not
clear aboul which vessels
are affected (shunt vessels
and arterioles work in
tandem).
o Capillaries cannot constrict!
It has not muscle layers
7. S Common mistakes:
(@ |« (red blood cell) transports oxygen from the lungs to all | [1] *-_...transport oxygen from lungs
parts of the body “:  to-allparts of the body”, not
T "....around the body”. The
oxygen needs lo be transported
* (white blood cell) protects the body against invading | [1] to be used mm:wh:::nd’mt
pathogens be aimlessly brought around the
* (phagocyte) engulfs and ingests invading * Tha wh shown ave phagocytes,
pathogens/foreign bodies o e A
anlibody production
(b)(i) | » agglutination/clumping together of red blood cells M) Common mistakes:
* antibodies in blood plasma of recipient bind with (i} * spelt agglutination wrongly.
matching antigen on red blood cells (OR S-type cells) . .'“m’mm'“m“"m""' 'm.m“"wl oy
of donor (1 'bhdwﬂh‘ sMulgheused o
= blocked small blood vessels and obstruct blood flow / » Did not specify, or specified
OR may cause a stroke or organs not getting incorrectly that antigens are on
sufficient oxygen / OR reduced surface area to tbe, and antibodies are in the
volume ratio of red blood cells, reducing rate of o S
diffusion of oxygen / (accept reasonable answer) - A“g%‘umm I e
* Agglutination may be a special
form of tissue rejection, but
organ rejection is not relevant lo
the question, and whbe are not
involved in this reaction
= “palient will die” is not
acoeplted. Reason for death
needs to be glven, and even
with reason given, *pafient may
die” Is more appropriste
* "5-Type" refers to the cell type,
! and not a blood type
(b)(ii) 3:»’* 1mfor
T AB
“ b1
X:B answers.
[Max 2

"3

and the highest water loss through evaporation,
therefore have the greatest need to conserve wate
. The Loop of Henle is the longest to maximize water
-feabsorption, and minimise water lost in urine.
Therefore its urine has the lowest water potential
+ Compared to humans, manatee living in very wet
aquatic_habitat has a constant supply of water and the
st water through evaporation, therefore have
the lest need to conserve water
« The Loop of Henle is the shortest to minimize water
reabsorption, and more water Is lost in urine.
Therefore its urine has the highest water potential

Version z:

« Deserl rat living in very dry habital has a constant

]

|m

marks]
b)(iii) | « donor red blood cells containing antigen A (type Aor | [1]
type AB) or antigen B (type B or type AB) did not -
cause agglutination when mixed with plasma from V.
= Therefore plasma from V does not contain antibody a | [1]
or antibody b. ;
« V has antigen A and antigen B on its red blood cells | [1]
which means V has the AB blood type.
Removal of metabolic waste products 1 Most could answer this question,
?;) * Mwhmﬁmm&dm ) but many left oul "loxic substances”
(b) | » Excessamino acid Is transported to the liver for 1 Common mistakes:
ion / | of ami . Nmmm'i‘uommmls
« ‘The amino group is converted to urea (while the ¢} e ospossadol g i B
remaining part of the amino acld Is converted to allowed 1o accumulate in higher
glucose) which is why it
still needs lo be excreted by the
= Some students did not Include
the word "excess”
* Most had incomplete description
(c) | e Loopof Henle - m Common mistakes:
. rid + Some sald function of LOH Is to
s Rotisorplion of waler wansport water, metabolic
* 5 wastes 1o the DCT, but this Is
not the function of this special
structure in the kidney
« Reabsorption not the same as
abso!
{d)(i) | « Manatee — nephron G 1 mfor1 | Many swapped manalee and desert
» Human —nephron E or2 rgt;;teﬂmw-mgﬁ
« Desert rat — nephron F - correct | | o that nephron F had the
ahawers, longest LOH, s0 most water
2 marks bsorplion occurs in neph
form3 fs part (d){ii) comments
. 1- ] comi
ans“:is, about the possibla reason)
. [Max2 -
il =% marks]
(d)(ii)| Version 1: The causality needs to be clear and
__ | » ‘Compared to humans, desert rat living in very dry 4] W‘g“ it aviiisbia s
’ desert_habitat has a constant shortage of water intake 5 S

2) Amount of water intake =

3)  Sufficlent water retained in
blood for survival >

4)  Length of LOH to reabsorb
waler =

5) Ameount of water left and
lost In urine = Water
potential of urine

Common mistakes:

+ The explanation should begin
with the waler availability in the
environmenL A number of
students also did not connect
the repyingfewianpion ek 1
LOH length.

Referring 1o the loop of Henle

.




shortage of water intzke and the highest water loss
through evaporation, therefore have the areatest need
i ter

+ The Luopdﬂmhmemmm&w&
reabsorption, and minimise water lost in urine

» Therefore its urine has the

= (Explain the manatee in reversed conditions and
needs, and human in moderate conditions and needs,
giving rise to the observed LOH length and urine w.p.)

1

1]
[

as nephron. LOH.Is only part of
the nephron, and is the
structure baing discussed In this

“need for water” not same as
“need for
conserving/reabsorbing water”.
All these mammals have similar
need for water, which Is why
when the needs are not met,
LOH needs to be longer to help
reabscrb water. In fact, the
manatee needs to excrete
more water, or risk dying from
water poisoning (imagine blood

Size of animal Is not an
important factor here

Use of urine w.p, or
concentration to explain length
of LOH must be phrased
correctly, or risk reversing the
cause-effect relaticnship, E.g.
“urine has low w.p.,

LOH is longer o increase water
reabsorption” (which Implies the
LOH works after the urine has
bee formed, which Is incorrect)
Possibly because of the above
polnt, many students got the
animal-LOH length relationship
reversed

(a)

Expansion of chest cavity (OR thoracic cavity) lowers
pressure in chest cavity

Lungs expand and pressure in lungs become lower
than atmospheric pressure, causing air to rush into
lungs

In pneumothorax, accumulated air in chest cavity
increases pressure in chest cavity even after
expansion

Lung dees not expand enough and lung pressure is
not lowered enough to draw enough air In from
almosphere, causing breathlessness.

(b)

Less fresh air in alveoli lowers concentration of
oxygen and increases concentration of carbon dioxide
Reduces concentration gradient of the gases between
blood in capillaries and alveolar air

(1
[

Slower rate of gaseous exchange. Less carbon
dioxide removed from blood ‘

Higher levels of carbon dioxide in blood detected by

(1
]

the brain increases breathing rate.

(e)

« Smaller fluctuations in the tidal volume
« Faster breathing rate

Volume of air in lungs

(1]
1

10.E
(a)

» Scale: Scale is appropriate, not too small, no odd
e best fit.

Line: Smooth and

» Axes: Appropriately labelled. Positioned correctly
» Points: Correctly plotted.

Graph of change In iength (cm) against pH
o} n

-

-

W

Change In length of lean meat strip {cm)
o«

"~
=1

)
[
m

Scale of graph:

« Graph did not cover at least 2/3
of graph grids provided

Line or curve:

= Should be a curve (as learnt
about effect of pH on enzyme

activity)
Curve Indlcates that the
variable of enzyme activity (or
rate of action), as Indicated by
the change or reduction InHr
length, Is continuoysly affecled
I;?tw other variable of pH.
« Linking polnts with straight
lines means that we are not
sure about the correlation
between the two factors
(whether they are retated al all
to each other). a
Do not extend line or su:v; -
the plotted points,
me first point or the right
of the last paint {cannot assume
you can predict it with certainty)
Axes and label:
« Did not have title
Did not include unit
Incorrectly labelling y-axis as
“length of meat strip (cm)”
Exra “x" and *y" labels on the x-
and y-axis

= Did not draw axs line and

ipped !

« A position of the axes|
Independent variable is always
the x-axis, and dependent
variable is always the y-axis

Paints plotted:
« Exira point being plotted at
origin (0,0)

(b)

» As pH increases from 1-2, change in length of meat

ng

etrin inrrosces from B con b O cm
Simp nCTe2zes U

]

| + As pH increases from 2-6, change in length of meat J

Common mistakes:

= Not beina specific and did not
l state the pH values given in the




-strip decreases from 9 cm to 0 cm

= Usually, describe from left

(d)

100 () (1

M

Many answered this incorrectly,

atrium

OR  Allow flow in only one direction / in the correct
direction from left atrium to left ventricle

R: only stating that it prevents backflow (without at least
mentioning back to atrium)

* Greatest change in length of meat St ”:;nmmw’
e ‘meat strij
pH of 2 PO O Mol sip atoptimum. ) [1] bt 1 I8
effacts of decreasing and
Increasing pH from the oplimum
pHof 2.

* Ifdescribing length instead of
length change, will only get
mark If the idea described is
done In a way that still makes
sense. ", many got the
Idea wrong when deauigi?\g in
terms of length

{c) * Pepsin [ Common mistakes:
A: pepsinogen, R: Protease/Trypsin (also found in * Some identified K as lipase, not
pancreatic juice, with alkaline optimum pH) ATSianding thel ieantet
= Stomach [ Prusa:::ﬂnntm- peeﬂcm uﬁ:
- * » 2
Explanation: since trypsin s also a p&&’.
* Like K, pepsin in gastric juice has optimum pH of m found In the digestive system
about 2, as the hydrochloric acid provide acidic RO $posa and dhi el
condition for optimum action e HHREZ o)
* to digest protein in the lean meat into pol des, |[1]
and reduce the length of the meat strip vpee
(Aocagtod: Both trypsin and pepsin are proteases
found in digestive system, but K cannot be trypsin
since trypsin has alkaline optimum pH, and K is
Idanatl.ured!inactive at alkaline pH
10. 0| « bicuspid/mitral/atrioventricular valve 1
(8) |« Prevent backflow-of blood from left ventricle into left [1]

(b)

= Point A towards left ventricle (OR part 5), and B
towards left atrium (OR part 2).

R: Between left ventricle and left atrium (without
specifying orlentation/direction)

]

(c)

= Part3and part 8

1]

1§

» Improved cellular respiration

s Able to carry out more strenuous aclivities / Not as
easily tired,

R: Prevent backflow of blood (This is the function of the

valve, and is already explained in part 10 O (a))

Risks:

» Danger of surgery / operation

» Infection from surgery / operation

» Artificial valve may not function properiy/well in the
heart (OR any reason given to suggest that the valve
would not work. E.g. metal cage may corrode, soft
material may fail, blood pressure may cause deformity
of the materials, wear and tear limits lifespan of valve)

» Immune reaction to materials used in valve

showing misunderstanding of the
diagram
A s
,i, |
= i I IV P
-5 T T T T T T T both
o o1 02 os [ L] o8 a7 oa vﬂl
\ #M ve
valve clases  valve opens closing
and
100 (d){mn opening
(e) |+ Accepted range: 110-120 mm Hg [ Ofrmlon mistake:
 Valve must be able to withstand the maximum No unit (mm Hg) given
pressure during the cardiac cycle, exerted by the [l The maxi Aidar i
atrium and ventricle [Max2 | of about 115 mm Hg may be the
OR marks] maximum pressure In the graph,
« Accepted range: 110-120 mm Hg and higher ; :mmrmf‘:.ﬁrm i
« Valve must be able to withstand not only the tolerate. Since this graph shows the
maximum pressure during the normal heartbeat, but prssmrgwsgu In am‘m
also when the heart is generating higher pressure person under average i
i the valve, th
during vigorous exertion. When m‘w it ere
In to ensure patient safety.
® Benefits: Any 1
» Improved supply of oxygen/nutrients benefit
» Improved blood circulation and 1
« Heart does not have to work as hard / Heart works risk.
more efficiently [Max 2
marks]






