































































































































































































































































































































































































































































































































































































































































































































































































{b) The cardiac cycle describes the events that accur during one heart beat.
Fig. 4.2 shows the changes in blood pressure that occur within the left atrium, left
ventricle and aorta during one heart beat.

16

124

blood pressure
{kPa

B

key:

—— — = |aft atrium

—— |eft ventricle
- @0rta

Fig. 4.2
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In Table 4.3, match up éach event during the cardiag cycle with an appropriate number 1
to7onFig.42. : |

Yiou should put enly one number In each box. You may use Eﬂtﬂ_h.r;umbér once, more
than once of not at all,

The fist answer has been completed foryou.

Table 4.3

event during the cardiac cycle _____number

atrioventricular (bicuspid) valve opens _ &

ventricular systole

semilunar (aoitic) valve closes

left veniricle and lefi atrium both relaxing

semilunar (aortic) valve apené

[4]
[Total: 8]

In mammalian kidneys, the loop of Henle is closely associated with the process of
osmaoregulation.

(a) Explain what is meant by osmoregulation.
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5

Fig. 5.1 shows the water potential of renal fluid as it passes through the nephron.

- HEE H ! A — proximal convoluted
o F Sasasasane SaEeEsEIIEELE tubule
~500 BT TR : B — midway along
_{000 HEEEE - T 1 descending loop
L - pEs
watar : n =8 mu '
= tH C - f
potantisi 1500 b o apex of loop
a“ﬁ;fl "Zﬁ‘ﬂﬂ: - - -13“: D — midway along
ﬂ;;a _ -+ : Eaitiines ascending loop
-3000 EE% E — distal convoluted
i - JEaas =ke tubule
—3500 H P HH
=4000 E:E
< i i
Lk s
A B c D E
region of nephron
Fig. 5.1
(b) Using the information given in Fig. 5.1, describe and explain what happens to the
renal fluid as it passes through the loop of Henle.
....................... N (|
(c) Control systems often work by using negative feedback. These systems require a

receptor and an effector. In the process of osmoregulation, name the receptor and
effectar involved.

RECEPLOT ...ecvovceiimrrnene st ss st sbs s

1= i1 o T PSPPI,
{2}
[Tatal; 9]
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B

Fig. 6.1 shaws a horizontal section through the eye of & student who is looking at a

distant object in dim light.

{a)

(b)

Fig. 6.1.

In Fig 6.1, use label lines and the letters L and M to identify the blind spot and the
cornea respectively,

L: blind spot
M: comea

(1

The sfudent then focuses on an object that is close to the eye and in extremely
bright light.

(i) Describe what happens to the shape of the lens when the student does this.

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

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

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

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

...............................................................................................................................................
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(iii) Describe the change that occurs in response to the extremely bright light.

I ————— e T

R e et LTI R RS R LT LR R R L LR L r'-lur-"[1I

(iv) Explain how this change is brought about.

- e |L,.u+--.-....-.....+.._.-....,....uu--....uuunu-...nqunq---.---ulul-!-- shainaany - e
....................................... EEE 1] - - = #an " * ada
,,,,, .\,,.._......“.;“....|..-..--n,.-",u-uu-n-.qul|- - ] = e T3 - s
........... e AR SR R
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Section B
Answer all three questions.

Question 8 is in the form of an Elther/Or question .
Only ene part should be answered

(&) Explain whatis meant by the term gene mutation.

2]

(b) Two pea plants with red flowers were crossed and produced 177 seeds. 44 of
these seeds grew into white flowered pea plants and 133 seeds grew into red
flowered pea plants

Using the symboels R and r to represent the alleles, by means of a labelled genstic
diagram, explain the inheritance of flower colour in this cross.

(3]
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(¢) A red flowered pea plant, genetically identical to the original parent, was crossed
with a white flowered plant. Predict the ratio of red flowered to white flowered plants

expected from this cross.
You may usé this space for any working:

(1]
(d) Explain how the knowledge of genetics has helped breeders fo ﬁnp}uue the gquality
of wool produced by sheep. :
..................................................................................................... oeenamesptsams s ]
[Total:10]
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8  Fig. 8.1 is'a drawing of a transverse section of a leaf.

Fig. 8.1

(a) Uselabel lines and the lefters X, S, E and D to indicate the following on Fig. 8.1

X — a xylem vessel
§ — a phloem sieve tube
E — a lower epidermal cell

D - a palisade mesophyll cell
[4]

(b) Name two assimilates that move from the palisade mesophyil cells to the vascular
tissue 1o be exported from the leaf.
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{c) Explain, using the term water potential, how water moves from the vascular tissue
to the atmosphere.

..........................................................................................................................
e L e R L L L e Lt L e LR
--------------------
..........................................................................................
.....................................................

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

EITHER

Fig. 9.1 shows the cross section of human skin in ot weather.

A

£, i - e
5 _ TR & e capillaries
S i ff arteriole
i e C

o

Fig. 8.1
(a} Name slrua::tur'Es Ato D

B
D

|2}
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() Blood flow through the skin changes in response to changes in the air temperature.

State what happens to blood flow through the skin when the temperature of the
surrounding air becomes very céld and explain how the changes reduce heat loss.

A A 0 R B R R S R

i e R R L R R R R b v enmniibans

D = S ¥ P S SR S P P ey T P T Y S

Fasm sk
A e kS b S EE SR RE N Al R R s rknd e e e SRR R F R SRR S R SRR bR ap R R Fraaw e LR L AR LR LEFTT L
B T T T T L e e e Lt PR ST EFe e mrebelgdinpdnsrnnsais

T R L e B

L TP PP A AR F RS SRS e E e srraasEEnETeEmnrEnanEneE L T TR S L LR TR
PPN T ¥ ST R Sy A L L wmswamanne dwraemsnn B R L Y
T T T L Fasaam sugssadensn eneas sss=snn
e [ ST NNy —— L Sy, T LI e T sevamanacada T e L T
........ e L e
R S e e L T e Rt P §os s e AL LR R R e L L
T T T L Lt L E LLLE R e b Hripdbapasey fEATS R0 00aY “‘""""“"“"'"““"“"""Esl

() The control of body temperature is an example of negative feedback.
Describe how negative feedback is invoived in the control of body temperature.

I ————— e e R TR PR PR R S R R L R L

o Lt e R e L b e L LU L L LL L L]

L L e L L P ]

P T T e e

--------- ok 4 sl o gk kR e o e T T T e R L L L R e L R e Ll L L L bt

_________ e L bbb bl
.................. S L R it e LECE LA LRI L
.......................................................... L LT T e e L L L L L L bttt
............................ 1......................,.,..__,.,____._........,..._.........u........uu-uuu-uu-uuu--nn-uu-nrl-1------11--[3]

[Total:10]
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OR

Fig. 9.2 shows changes in the uterus during the menstrual cycle.

(b) State the days when each of the following processes are most likely to occur during

the cycle.
() fertilisation ...
(i)  implantation ...

[2]
(c) Suggest and explain why biood must not pass directly from the mother fo the fetus

during pregnancy, even though it contains substances necessary for fetal
development.

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

...............................................................................................................................................
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(d) Describe the chief signs and symptoms of HIV/AIDS.

Tl Ll T T T S S A B
e T L T T R e ] R R T T e e R e Py 0 asssssrsnsssanasnnabinanaraahEekar et en pranssdsnana
S B A B 8 0 B g A BB B SRR R

T e PR PR LR T LR PR e BT T T T T T T T T T I

.................... A o e S OB s el

{e} Explain how HIV/AIDS is spread.

........ e T T A RS O e e S v R N P e L e i s

LA - - et L] RIS llllii"l Ll l-l‘l.llllﬂ+d‘l--1ll1-!‘+kr Fasepbridansnnsmsnsananasnssnns SRS E R

.............. 0 000000 I 00 - 800 b 0

B, p SRR DR i e A AR i
........................................................................... R R S B s L

~End - of — paper—

“The important thing in scienca Is not 5o much (o obtain new facts as to discover new ways of thinking aboudt them.”
Sir Willim Bragg (1862 - 1942
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Attempt ALL questions in this section.

Choose the most appropriate answer and shade the corresponding lelter on the separate
answer sheel provided.

1 The diagram below shows the structure of an animal cell,

In which cell organelle is the molecular structure of insulin modified before secretion
out of the cell?

2 Plant cells are placed in solutions containing different concentrations of two
substances, X and Y. The rate of X and Y uptake into the cells was measured with
the results provided in the table below.

P Concentration in solution | Rate of uptake per cell (10~
Stbstanes (10° mol) mol/ min)
X 40 5
X 200 19
Y 20 8
X 100 B

What conclusions can be drawn from this data?

oom>

X is a large molecule and Y is a small molecule.

Both X and Y are transported into the cells by active transport.
X moves into the cells by active transport and Y by diffusion.
X moves into the cells by diffusion and Y by active transport.




3

3 The diagrams represent an enzyme molecule and a substrate.
Which diagram shows these molecules after they are heated to 100°C?

A
E\ E subslrate

g =0 ESD@Q

Questions 4 and 5 refer to the diagram below which shows the human alimentary canal.

B

4 Which labelled organ on the diagram is responsible for the breakdown of alcohol?
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4

Morbidly obese patients may consider having gastric bypass surgery where the size of
structure A is drastically reduced. Which of the following would NOT be a
consequence of this?

A Drastic weight loss

B  Malnutrition

C  Pepsin will be unable to function properly

D Inability to consume large amounts of food at one sitting

A scientist investigated four species of insects. One of the insects feeds on plants and
another feeds on human blood. As the insects look familiar, he investigated the
digestive enzymes found in their guts.

From the data that he gathered, as shown in the table below, which insect feeds only
on human blood?

The graph shows the volume of oxygen produced in relation to the concentration of

carbon dioxide supplied to a plant in a closed system.

Valumea of axygen produced (arbitrary units)

Concentration of Carbon Dioxide

Insect Enzymes present in insect guts
Amylase Protease Sucrase Lipase
2 - = - +
B + P = =
C = = - -
! D + T + = —~
Key: + present; - absent

Which one of the following statements about the graph is true?

At point A, there is no photosynthesis occurring.

At point B, the rate of photosynthesis almost equals the rate of respiration.
At point C, the maximum rate of photosynthesis is occurring.

At point D, photosynthesis has stopped.

oOow>
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The photomicrograph shows part of a section of a plant.

Cell X

Samples of the contents of cell X were tested. What results are expected?

lodine test Benedict's test
A Present Fresent
B Fresent Absent
[ Absent Present
D Absent Absent

The diagram below shows how a seedling changes in appearance a few hours after
planting.

soil level

Which of the following sets of conditions would have brought about the above
change?

Humidity Light intensity Temperature
A High High Low
B High Low High
C Low High High
D Low Low Low |
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Questions 10 and 11 refer lo the diagram below which shows a stem of a potted plant with
a ring of bark removed. The leaves remain alive after a few days.

10 Which of the following about fruit A and fruit B is correct?

Fruit A increases in size while fruit B remains the same.
Fruit A decreases in size while fruit B increases in size.
Fruits A and B increase in size.

Fruit A remains the same while fruit B increases in size.

oOoOm>

11 New cuts were made at X and Y respectively and a ring of tissue was removed. After
two days, the lower leaf is observed to grow normally and remained turgid, while the
upper leaf began to wilt.

Which of the following statement about this experiment is INCORRECT?

The ring of tissues which were removed contain only phloem.

The ring of tissues which were removed contain xylem.

Water from the segment below Y cannot get to Y.

The upper leaf wilted because the rate of transpiration was higher than the rate
of water uptake.

oOow>

. ®

12 Which is the shortest route that can be taken by blood travelling from the duodenum to
the pancreas?

duodenum — liver — heart — lungs — pancreas
duodenum — heart — lungs — heart — pancreas
duodenum — heart — lungs — heart — liver — pancreas
duodenum — liver — heart — lungs — heart — pancreas

oOomDp
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13  Diagram X below shows a heart with certain parts removed to reveal various valives.
Diagram Y shows the change in the ventricular volume of a person's heart within a
short period of time.

14

15

Ventricular volume (mL)

-~

250 —

100 T

T - e T T T T
922 03 04 05 06 07 08 09
Time (s)

0 0l

Diagram X Diagram Y

At 0.2 second, which of the valves in diagram X are opened?

valves | and Il
valves | and IV
valves Il and Il
valves lll and IV

ooOomP

The high blood pressure in the aorta is maintained by

| the pumping action of the heart.

I the gravitational pull on blood.

Il the contraction of the skeletal muscles around the blood vessel.
IV the elastic recoil of the vessel wall.

| and Il

| and IV

Il and Il

ll and IV

oOme

Which of the transfusions shown in the table below, if carried out, would be
successful?

Donaor Recipient
A A AB
B AB O
| C B A
D AB A
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17

The diagram represents the relationship between a respiring cell and blood capillary.
The arrows indicate the direction of the substances exchanged between the capillary
and the cell.

capillary wall red blood call

blood plasma

tissue fluid ceil

What could arrows P, Q, R and S represent?

(i P Q ] R S i
A Ammonia Cxygen Carbon dioxide Hw:irnge_en-::arhunate
B Salts Carbon dioxide Hydroggncarhnnata An'llz?:nia
Cc Urea Salts D::;rzsen Plasma
D Water Carbon dioxide Oxygen Glucose
An athlete ran in a 100 m sprint race. Which of the followi ng occur(s) inside his body

during the run?

oOme

| Lactic acid builds up in his muscles.

Il Glucose is converted to glycogen in his muscles.

Il Anaerobic respiration takes place in his muscle cells.
IV Aerobic respiration takes place in his muscle cells.

| only

I and Il only.

I, Wand IV only.
I 11, i and IV
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18  The figure below shows a model which demonstrates the action of a type of muscle
used during breathing in a mammal.

opening S

““”fﬁ

el g TR
7 2
—
LY — pislon I
paistv.':nI

orced
upwards

Which of the following correctly describes what the model is demonstrating?

Muscle represented by piston Process shown
A Diaphragm Exhalation
B  Diaphragm Inhalation
C  External intercostal muscles Exhalation
D  External intercostal muscles Inhalation

19 The bar charts below show the relative amounts of four substances in the blood
entering and leaving a certain organ in the body of a mammal.

glucose urea oxygen carbon dioxide

'-muL‘l[L 1

Blood entering the organ

] Blood leaving the organ
The organ is probably the

liver

kidney

small intestine
lung

oOoOm>
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20 Adrenaline is sometimes given to patients. In which of the following conditions would
the administration of adrenaline be useful?

I low heart rate
Il low blood sugar levels
Il low water potential of blood

A llonly

B landll only
C Il and lll only
D |, llandlll

21 The diagram below shows the structures associated with a human kidney.

What are the relative concentrations of urea in X, Y and 27

L X ¥: 4
A High Low High

B High Low Low
c Low High High

| D Low Low High

22 Blood plasma in a healthy man contains about 1 g of glucose per litre of plasma.
Which figure is most likely to represent the concentration present in the urine of this

man?

A 0gllitre

B 0.5 gllitre
C 1.0 gllitre
D 10.0gllitre



23

24

25

11

What changes will occur when the ciliary muscles in the eye of a mammal are
relaxed?

A Images of distant objects are focused on the retina.

B  Decrease in the tension on the suspensory ligaments.
C  Increase in thickness of the lens.

D Pupil diameter will increase.

The trigeminal nerve in humans connects the brain with both the teeth and the skin of
the face. When the dentist administers a local anaesthetic by injection, you can no
longer feel pain and you cannot smile properly.

This allows you to conclude that

the trigeminal nerve contains both motor and SENSOry neurons.
the trigeminal nerve contains mainly sensory neurons.
the trigeminal nerve contains mainy motor neurons.

the trigeminal nerve carries impulses from the brain to the teeth and back to the
skin.

oOme

The graph below shows changes in a person's body temperature plotted against time.

body temperature / °C

0 20 40 60 80

Time / minutes

What causes the change in temperature between X and Y7

A Shivering.

B  Increased evaporation of sweat.

C  Reduced blood flow through surface capillaries.
D Increased air temperature.
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26 The diagram shows two flowers on plant X and one flower on a different plant Y, of the

same species.
C

plant X plant Y

Which transfer of pollen will bring about cross pollination?

27 The diagrams below show the human reproductive systems.

2
3
5
4
6
7
’ 8

Female reproductive system Male reproductive system

Which of the following structures serve similar functions?

A 1and B
B 2and7
C 3and5
D 4d4andB



13

28 The diagram below shows the development of a follicle in an ovary.

Which labelled structure is involved in secreting progesterone?

29 The figure below shows

In which region would you find the highest concentration of fetal urea and carbon
dioxide?

oom
M =
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30 A flowering plant was found to have seeds that contain 16 chromosomes in their cells.
What would be the total number of chromosomes in a cell taken from a petal?

A 8

B 16
c 32
D 64

31 Small pieces of leaf tissue were taken from a rubber tree and placed in a nutrient
medium. After some time, each piece produce a new rubber sapling.
Which of the following describes the reproductive process and the genotype of the
new saplings?

Reproductive process Genotype
A Sexual Different
B Sexual Identical
C Asexual Similar ]
D Asexual Identical =

32 The family tree shows the inheritance of a condition caused by the recessive allele g.

O] @i
10 Ol O mo
C ® 0O

O nommal fermale . affected female
nommnal male - affected male

Which of the females are certain to have the genotype Gg?

A 1,6and 7

B 1,7and12
C 7.9and 15
D 9 12and 15
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33 A woman with biood group AB marries a man who is heterozygous for blood group B.
What is the probability of the couple having a son with blood group A?

A B25%
B 125%
C 250%
D 500%

34 The bar graph below shows changes in the DNA content per cell during stages of
meiosis,

DNA contents of cell {units)

stage P stage Q stage R stage S5

Meiosis
When do the homologous chromosomes separate?

A Before the start of stage P.
B Between stages P and Q.
C  Between stages Q and R.
D Between stages R and S.

35 The diagram shows a maize (corn) cob with purple and yellow fruits. Purple (P) is
dominant to yellow (p).

- yellow fruit

——— purpde fruit

What are the genotypes of the parent maize plants?

A PP = pp
B PP x Pp
C Pp x Pp
D pp = Pp



36

37

38

16

One of the mRNA codons for the amino acid proline is CCG. How many proline
molecules are there in the following peptide consisting of six amino acids and is
synthesized from the following DNA template?
TACGGCGGCCCGCCGCCG
Direction of transcribing the DNA template
A 0
B 1
c 2
D 3
A gene contains 900 phosphate groups. How many bases will it contain?
A 300
B 900
C 1800
D 2700
Which box contains only the parts of an ecosystem which can be grouped together to
form a food web?
A
E [
C
secondary consumers -,
A "
: 4
primary,consumers """~ [ -h-fdecom ROSERS
Energy D : A7 ,'x
n , .- ;
ceedeccfend--} p primary producers -~ "
from sun —
inorganic minerals *
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39 Which of the following resources are recycled in an ecosystem?

I Carbon Il Energy
Il Nitrogen IV Oxygen
A LI
B LIV
c i m
D All of the above

40 A certain food chain is depicted below.
Grass 2 Rabbits - Hawks - Intestinal parasites

Below are four diagrams showing either pyramids of numbers or pyramids of biomass.
Which ones apply correctly to the food chain above?

I’_E'll-ll

2
[ 1 I 1
[ | !

Pyramid of Pyramid of
biomass numbers
A 1 2
B 1 3
C P 3
D 4 2
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SECTION A (50 MARKS)
Answer ALL the questions in this seclion.

1 People do not like buying carrots which are split. Scientists can use a wedge test
to find out how easily a carrot splits.

Fig.1.1 below shows a wedge test. Fig.1.2 shows the results of many wedge
tests.

Wedge
pushed
into carrot
with a
measured
force

Force needed
to split carrot

Carrnt

Turgor pressure of carrot
Fig. 1.1 Fig. 1.2

(a)  What does the graph tell you about the relationship between turgor pressure and
the amount of force needed to split carrot roots? [1]

(b)  Suggest why carrots grown in low-rainfall areas are less likely to split. [2]



(@)

(b)
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Fig. 2 shows the heart of a fetus. In a fetus, the lungs do not function during
gestation.

Fig. 2

() In Fig. 2, label the structure that separates oxygenated blood from
deoxygenated blood, [1]

(i) On Fig. 2, write the letter F in the chamber of the heart that first receives
oxygenated blood in an adult person.
Infer and write the letter FF in the chamber of the heart that first receives
oxygenated blocd in a fetus. [1]

(iii) How is the pulmonary artery structurally different from the vena cava? (1

If the lungs do not function during gestation, explain how a fetus obtains its
oxygen. [2]
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(c)  If you look carefully at the diagram, there is a hole in the septum between the left
and right atria. When a baby is born, it takes its first breath. The hole in the
septum of the heart closes quickly. Explain why this is important? [2]

3 Kelvin recently discovered a new plant growing in his backyard which he had
never seen before. He noticed that its flowers looked surprisingly like female
bees. They had striking colours and gave off a pungent smell of rotting meat.

Fig. 3.1 below shows three longitudinal sections of a flower during the pollination
period.

polan grain 7+
hY

b

o
Fig. 3.1

(a)  Using Fig. 3.1 and the information provided, suggest, with reasons, what type of
pollination this new plant encourages. [4]
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(b)  Out of curiosity, Kelvin decided to do an investigation on the newly discovered
plant. He studied the effect of insects visiting the flowers on the percentage of
flowers producing seeds. Some flowers were isolated from insects. Others
received between one to fifty insect visits.

The percentages of flowers that produced seeds are shown in Table 3.2 below.

number of insect visils pert:enrage ol flowers
producing seeds

0 92

1 92

10 a5

B 20 97
. 50 a7

Table 3.2

With reference to Fig. 3.1 and Table 3.2,

(i) explain the results obtained by Kelvin; [2]

(i) suggest, with a reason, whether there is likely to be any difference in the
genelic wvariation of offsprings receiving many insect visits and those
receiving none, 2]

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



(a)

(b)

Light intensity

fMux

Lens thickness

Pupil Diameter

fmm

Distance of
moth from the

eye /m
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Fig. 4 below is an incomplete graph showing data obtained by measuring various
parts of a boy's eye in response to the movement of a moth under varying
ambient light intensity.

Complete the graphs in Fig. 4. [3]

/

\

Time /sec

fmm
e e

Fig. 4
Assume that a boy was looking at the moth on the book he was reading for the
last 10 minutes. Suddenly, the moth flew off and landed on a wall and he
continued to watch it

(i) How will the shape of the lens in his eye be affected? [1]
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(i) Explain how this change is brought about. [2]
5 Fig. 5 below represents the nucleus of an animal cell (2n = 4) at early prophase
of mitosis.

4N A

ko
Fig. 5
(@) (i) Inthe spaces below, draw clearly to show the main difference between
mitotic metaphase and meiotic metaphase | in this cell. [2]

(ii) Explain the significance of this difference. [2]



(b)

(a)
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Explain why haploid cells need to be produced during a life cycle which includes
sexual reproduction [2]

Maple syrup urine disease (MSUD) is an inherited metabolic disorder resulting
from a defect in an enzyme involved in the breakdown of amine acids. It causes
progressive nerve degeneration and often results in death at an early age. The
disease derives its name from the distinct burnt sugar (maple syrup) smell of the
urine of affected patients. Affected babies appear normal at birth, but within four
to seven days they begin to display distinct symptoms: lethargy, poor feeding
and failure to thrive. These progresses to seizures, coma and death if untreated.

MSUD follows Mendelian inheritance patterns and is an autosomal recessive
disease.

() Explain, with the use of a genetic diagram, the probability of a child
inheriting the disease if both parents are carriers, Use alleles A and a. (3]
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(i) A couple, both unaffected by the disease, are planning marriage, but both
have siblings who have died of MSUD. Based on this information alone,
what is the probability of both of them being carriers of this disease? Show
how you arrive at this conclusion. 2]

(b)  The classic form of MSUD have been found to be due to a gene mutation of one
of the enzymes involved in the metabolism of essential amino acids leucine,
isoleucine and valine.

Suggest why this gene mutation has not been eliminated from the population by
natural selection. 2]

7 Fig. 7 below shows part of the process of protein synthesis.

30nm

Fig. 7

(a)  Name the process illustrated in Fig. 7. [1]
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(b) NameAtoD. (2]
(c) State two ways in which B is different from a DNA molecule. [2)
8 Fig. 8 below shows information about living things in a lake.

5 small fish
1500 g/m?

187 insect larvae
1870 g/m?

2187 green water plants
4900 g/m?

Fig. 8
(@)  Use the information shown in Fig. 8 to answer the questions below.

(i) Allthe nrgéf"nisms shown in the diagram form a food chain. Draw and label a
pyramid of biomass to represent this food chain. [2]



(b)

(c)
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(i) Use your knowledge of energy transfer to explain the difference in biomass
between the fish and their predators. [1]

A biologist tested the lake and the living organisms for organochlorides, a
compound found in insecticides and recorded his findings below.

parts per million (ppm) of organochlorides
Water 0.03
Insect larve 1.20
Small fish 2.56
Otter 1680.00

Suggest how the organochlorides may have entered the lake and explain the
relationship between the content of the diet and the concentration of
organochlorides found in the organisms. [2]

During the planting season, a farmer spread fertilisers on his field surrounding
the lake. A few months later, all the small fish in the lake were dead. Explain
what happened to cause the death of the fish. [3]

...........................................................................................................
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SECTION B (30 MARKS)

Answer THREE questions in this section.
Question 11 is in the format of an EITHER / OR question. Only one part should be
answered.

9 A student set up the apparatus shown in Fig. 9.1 to investigate the effect of
carbon dioxide concentration on the rate of photosynthesis of a pond plant.
The student used five similar pieces of pond plant and five different
concentrations of sodium hydrogencarbonate(NaHCOs) solution, which provides
the carbon dioxide. The student counted the number of bubbles produced by the
pond plant over a period of five minutes.

sodium hydrogen
movable lamp carbonate solution
L_-.-_u. _
rPrrrrrrorrrorrrrr
e ——12 - 15 pond plant

Fig. 9.1

(a)  Explain how the student made sure that the results were due only to the change
in carbon dioxide concentration. 4]
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(b) The student repeated the investigation at each concentration and calculated the
rate of photosynthesis.

The student's results are shown in Tabie 9.2 below.

N Rate of photosynthesis
cgﬁg’gﬁggﬁ "ﬁﬁ / number of bubbles per minute
L L a Mean
0] 3 2 4 3
0.1 & 4 5 5
0.2 12 7 11 10
0.3 14 15 16 15
0.4 18 22 21 20
0.5 19 23 21 21
Table 9.2

Plot the results from Table 9.2 on the grid below and draw an appropriate graph
to show the relationship between carbon dioxide concentration and the rate of

photosynthesis. [3]
TR B8 SE I Ra s SR AaRE masnaseay uasazany ERnssaETey tyzseTy
MeNEWENEE EEaA Sann Xuwn FETRTaEE EmEaanEs HHT

semasana s R SEmeyEEengsans raumEamaS: = EaE EERRE LAY o0,
IR Ll : - | I )

{85553 FRaRu ST aE: o aa RN Na AERERRTEE] HEAT
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(c)  Explain the effect of increasing carbon dioxide concentration on the rate of
photosynthesis up to 0.4% as shown in your graph. [2]

(d)  Suggest the result that the student would get if a carbon dioxide concentration of

0.6% was used and explain your answer. [2]
Result ....................... bubbles per minute
Explanation: ..............

(e}  The student used tap water as the 0% carbon dioxide concentration. Explain
why the student recorded some bubbles being produced. [1]
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10

(a) Discuss the advantages and disadvantages of growing tomato plants, into which

the gene for T-toxin (an insecticidal substance) has been inserted, in the context
of an ecosystem. [5]

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

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

(b)  Outiine and explain the significance of decomposers in an ecosystem. [3]

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

-----------------------------------------------------------------------------------------------------------

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



16
11 EITHER

(a) The skin, respiratory surfaces and the alimentary canal are possible sites
through which microorganisms may gain entry to the human body.
For each of these sites, describe the mechanisms that prevent the entry of
microorganisms, [7]

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

(b)  How does the body defend itself against microorganisms after they have gained
entry into the body? [3]
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1 OR

(@) A new slimming drug ‘NewMe" claims to contain an amylase and a lipase
inhibitor.

(I} Suggest how this product could reduce obesity in combination with frequent
exercise. [5]

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

(i) Suggest two possible side effects of long term use of ‘NewhMe'. 2]

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

----------------------------------------------------------------------------------------------------------
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(b)  Explain why a vegetarian diet might be described as more efficient in terms of
energy than a diet containing meat. (3]

-----------------------------------------------------------------------------------------------------------
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Sec 4 Biology 5094
Preliminary Exam 2012 Mark scheme

Paper 2 Section A (50 marks)
Qn Marks
1(a) | Amount of force needed to split carrot decreases with increasing turgor
pressure of the carrot im |
(b) | Less water available in the soil in low-rainfall areas, water leaves the carrot
tuber as the surrounding soil solution has a lower water potential, 1
cells become flaccid, turgor pressure drops, carrot does not split 1
2m
2(a)
0
(i)
(i) (median) septum
1m
im
{rn
(iif) | Pulmonary artery has thicker muscular wall / smaller lumen compared to vena cava 1m
(b) | Atthe placenta, oxygen from maternal blood diffuse into fetal blood, 1
oxygenated blood is then transported back to the fetus via the vein in the umbilical 1
cord
2m
(c) | If the hole remains, oxygenated blood and deoxygenated blood from both atria will 1
mix;
Level of oxygen in the blood that is sent to all parts of the body from the left 1
ventricle via the aorta will be much lower / less oxygen available for respiration in
body cells
2m
3{a) | Cross pollination by insects: 1
- anther releases pollen before stigma matures:
- flowers look like female bees to altract male bees to mate with them, 1
these bees may carry pollen grains on their hairy body and deposit the pollen onto 1
the stigma when they try to enter the flower,;
- striking colour and pungent smell attract other insects to the flowers so that they
can also pick up and transfer pollen grains to other flowers
4m
(B)(i) | Flowers are not totally dependent on insects for poliination, (as there was no 1
significant differences in the percentages of seed production by the 2 groups of
flowers);
Flowers can carry out self-pollination in the absence of insects, as the style picks up 1
pollen as it elongates while the stigma curls backwards when it matures to touch
the pollen




(i} | When insects, carrying pollen from another plant, visit the flowers, cross pollination
is likely to occur, resulting in greater genetic variation, 1
When no insects visit, flowers carry out self pollination, resulting in minmal genetic | 4
variation as it involve only one parent
2m
4(a)
1
i
H
1
g
. E 1
)
1
i
%
5
E 1
-l
3m
(b)(i} | Lens become thinner / less biconvex im
(i) | Circular muscles of ciliary body relax; 1
Suspensory ligaments become taut, pulling on the lens to make it thinner and less 1
biconvex
2m
5(a)
0]

Mitotic metaphase Meiotic metaphase |




(i)

When homologous chromosomes pair up and align along equator of cell during
metaphase |, crossing over occurs between chromatids of the two chromosomes;
this will lead to increased variation in the gametes that are subsequently formed;
crossing over does not cccur in mitotic metaphase

OR

Alignment of chromosomes in a single row during mitotic metaphase allows for
separation of sister chromatids during anaphase, resulting in daughter cells
containing same number of chromosomes as parent cell;

Alignment of pairs of homologous chromosomes along equator of cell allows for
separation of chromosomes , which will result in formation of haploid daughter calls
after meiosis l. .

(b)

When 2 haploid gametes fuse, the zygote that is formed has double the number of
chromosomes, hence allowing the species to maintain its diploid number of
chromosomes throughout all generations.

2m

6(a)
()

Key: A represents normal allele,
a represents MUSD allele

Parental phenotype Normal Normal
genotype: Aa X Aa

Gametes e e 0 o
F1 generation .‘ ‘;ﬁ‘

genotype: Al Aa Aa aa
!._.*._nl'
phenotype: Normal MUSD

Probability of a MSUD child = % (25%)

3m

(i)

Parents of normal couple are heterozygotes (Aa) as they have children who
suffer from MSUD(aa); .

From genetic diagram, probability of one of them (the couple) being a carrier
is ¥

Probability of both of them being carriers = % X % = % (25 %)

Ya
Y

(b)

The condition is only expressed when both recessive alleles are present:
Carriers / heterozygotes do not suffer from the condition, are able to
reproduce to pass the recessive allele to future generations.

2m

_7(a)

Translation

(b)

m

A: ribosome B: messenger RNA
C: transfer RNA D: amino acids

2m




(c) )
mRNA DNA
Single strand polynuclectide Double strand
Bases are adenine, uracil, Bases are adenine, thymine,
cytosine and guanine cylosine, guanine
Contain ribose sugar Contain deoxyribose sugar
Mo fixed ratio between A:U & Ratio of AT& C:Gis 1:1
C.G
Small soluble molecule, made Large insoluble molecule that is
only when needed a permanent structure
Any two differences 2m
8(a)
(i) otter ' |
small fish l [
insect larvae r ]
green water plants [ _I 2m
() | Only 10% of energy is transferred from fish to their predator (as 90% is lost
through processes such as respiration and excretion); thus biomass of fish
must be greater to be able to sustain the next trophic level 1m
(b) * Run-off from nearby farms that use insecticides Yo
* As the organochlorides do not break down and are passed along from
one organism to the next in the food chain, 1
* It will accumulate and will be present in the highest concentration in the
top most consumer, the otter Ve
2m
(c) = As fertilizers are washed off into the lakes by rain water, this results in Va
eutrophication
* Profuse growth and muitiplication of algae and water plants due to the Ve
presence of nutrients
Algae and plants die due to lack of sunlight Y
* Decomposition of algae and plants by bacteria results in consumption of | ¥
oxygen in water for growth by bacteria / bacteria grow and multiply :ﬁ

rapidly, using up oxygen in the water;
= Organisms such as fish start to die due to lack of oxygen

3m




Paper 2 Section B (30 marks)

(any one of the 2)

9(a) | By keeping all other factors constant and changing only concentration of
sodium hydrogencarbonate solution;
Using water-bath set at the same temperature for all experiments to keep the
surrounding temperature constant;
Placing the lamp at the same distance, thus keeping the light intensity
constant;
Using the same volume of NaHCO; solution for each experiment;
Counting number of bubbles produced in a fixed time of five minutes for all
experiments; . .
Choosing plant of same size / number of leaves for all experiments 4m
(any 4 ways of keeping factors constant)
(b) | All points plotted accurately;
Curved line of best fit;
Correct axes with labels and units; 3m
Size of graph: 75% of space given
(c) | Number of bubbles released in a given time is an indication of the rate of ¥
photosynthesis in a plant;
hence graph shows that rate of photosynthesis increases as carbon dioxide | %
increases;
carbon dioxide is the raw material needed for photosynthesis, Ve
(e at concentration below 0.4 %, CO; is the limiting factor. Ve
2m
(d) | 19—23 bubbles per minute ¥
At 0.6%, carbon dioxide is no longer the limiting factor, therefore no further ¥a
increase in number of bubbles released:
sufficient water / increased light intensity must be present to allow for more | 1
reaction
2m
(e) | Tap water contains some dissolved carbon dioxide, which can be used by
the plant for photosynthesis;
When plant respires, it produces carbon dioxide which can be used by the
plant for photosynthesis im




10(a)

Advantages:

Use of costly pesticides that may damage the natural environment is
reduced:

Transgenic plants can survive better, less land need to be used for growing,
leading to preservation of the natural environment and less loss of
biodiversity,

Plants do not suffer from pests attack, farmers are able to obtain higher 2
yields when they harvest the fruits, which when sold, can lead to better
income for them:
(any 2)
Disadvantages:
Resulting death of insects that feed on the tomato plants may result in a loss
of biodiversity in the long term:
may upset the equilibrium of the ecosystem as one trophic level of a food
chain is removed
Insects that feed on the tomato plants may adapt and develop resistance to
the toxin;
Modifying a single gene in the plant could result in the alteration of some
metabolic processes within the plant, may result in production of toxins not 3
usually found within the plants, consumption of plant products by humans
may pose serious health problems;
Other than pests, insect pollinators that feed on nectar can also be killed,
prevent pollination of tomato plants and hence affecting the formation of
fruits
(any 3)
5m

(b)

Decomposers help to break down dead organisms and waste so that they
will not build up and pollute the environment;

In breaking down organic matter, they release and return inorganic nutrients,
carbon dioxide and nitrogen compounds into the physical environment so
that they can be recycled / used again by green plants

(carbon dioxide for photosynthesis and nitrates for growth)

3m
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Either

(a)

Skin:

Water-proof cornified iayer forms a protective layer over the body surfaces,

preventing microorganisms from gaining entry into the body unless there is a _

cut in the skin:
Sebum produced by sebaceous gland has antiseptic effect that prevents
growth of bacteria on the skin

Respiratory surfaces

Dust and foreign particles are trapped by the hairs in the nostrils as well as
by the mucus on the mucous membrane of the nasal passages:

Gland cells in epithelium lining bronchi and trachea secrete mucus to trap
dust particles and bacteria that enter via inhaled air;

Cilia on epithelial cells help to sweep trapped particles up the bronchi and
trachea into pharynx to be swallowed into the oesophagus

Alimentary canal

Gastric glands lining stomach wall secrete gastric juice containing
hydrochloric acid;
Low pH helps to kill microorganisms that enter together with the food eaten

(b)

Phagocytes destroy foreign bodies by engulfing and ingesting and finally
digesting the bacteria;

Lymphocytes produce antibodies in response to entry of bacteria into the
bloodstream,

Antibodies cause the bacteria to clump together so that they can be easily
ingested by phagocytes /

act as antitoxins, neutralising the toxins produced by bacteria /

destroy bacteria by attaching to them, causing the bacterial membrane to
rupture /

attach themselves to viruses, making them unable to bind to the host cell

3m




11 |OR
(a) | Inhibitors reduce action of amylase and lipase: Y
Less starch can be digested to maltose and then to glucose by maltase, less | 1
fats can be digested to fatty acids and glyceral; %
leading to reduced amounts of glucose, fatty acids and glycerol absorbed by | 1
the small intestines; -
food reserves in the body eg glycogen and fats is converted to glucose to be |1
used for respiration to release energy for exercise;
energy expenditure is greater than energy intake, person will eventually lose | 1
weight
= 5m
(b) | Undigested fats defecated through anus, resulting in aily faeces leaking out
and staining clothes / loose stools / diarrhoea;
Lack of fats in the body affects storage of fat soluble vitamins (ADEK), may
lead to vitamin deficiency diseases:
Poisonous ketones produced due to oxidation of fats:
Loss of appetite / underweight / malnutrition
(any 2) 2m
(c) [ A lot of energy is lost to the environment as food is transferred from one 1
trophic level to the next.
The shorter the food chain the less energy lost; Yo
Plants are food producers; vegetarians feed directly on plants
hence least energy is lost as food is transferred to vegetarians; 1
animals that eat meat will receive less energy as the food chain is longer,
invalving at least three trophic levels ¥
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Nan Hua High School
Prelfiminary Examination 2012 Biology 5094 / 1

1 Which of the following structures are found both in an animal cell and a plant cell?

A  Cell membrane and Chloroplast

B Cell membrane and Mitochondrion
C Cell wall and Chloroplast

D Cell wall and Nucleus

2 Aplantcell has the following states in three different solutions X, Y and Z.
X — Turgid
Y - Flaccid

Z — Plasmolysed

Which option correctly shows the relative water potential of each solution in arbitrary

units?
e S e e e e
A 1 3
B 2 1
Cc 3 1
D 3 2

# ~ Cyanide interferes with the release of energy from respiration.

What would be the effect on the rate of photosynthesis if a plant was exposed to
cyanide?

A Increase to make up for the decrease in energy release.
B Increase to remove cyanide from the plant.

C  Stop due to a lack of carbon dioxide.

D  Stop due to a lack of energy.

4  Which of the following statements is incorrect concerning constipation?

It is a result of eating too little vegetables.
It is caused by food of high fibre content.
It occurs when peristalsis is ineffective.

It may be improved by eating fruits.

ocOom>
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Preliminary Examination 2012 Biology 5094 /1

5 Pineapples are added to steak before cooking to make the meat softer. Which of the
following enzymes is present in pineapples?

A Amylase
B  Diastase
C Lipase

D Protease

6  The following diagram represents an enzyme reaction.

---------------------------------

e )

----------------------------

Which of the following reactions can be represented by the above diagram?

A Amino acid . Protein
B Fatty acids and glycerol Fat

C Maltose Glucose
D Glucose Starch

7 Which of the following is not related to assimilation?

Development of strong muscles,

Build up of glycogen stores in muscles.
Increase in bone mass after taking calcium pills.
Absorption of water into the blood stream.

oOoOmoDre
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Nan Hua High School
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8 Intestinal juice contains all the following enzymes except

Amylase
Erepsin
Lipase
Maltase

oOom>

8  Refer to the diagram below to answer Question 9 and 10.
The diagram below illustrates an experiment in which discs of equal area are removed
from the same leaf of a destarched plant. The plant had been treated differently at
different times of the day. The dry weight of the leaf discs were measured in g.

leaf disc leaf disc leaf disc
removed at removed at removed at
10am. (xg) 4pm. (yQg) 10 p.m. (zg)
— i
exposed
to light at4 p.m.
the leaf is
detached
~and put in
darkness

The value of (y-x) g represents

A the amount of food consumed in respiration.
B  the amount of water lost in transpiration.

C  the net gain of food by photosynthesis.

D the net gain of water by photosynthesis.

10 The value of (y-z)/6 g/h represents the rate of

transpiration
translocation
respiration
photosynthesis

ocoom>
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11 Refer to the diagram below to answer Questions 11 and 12,
The diagram below that shows the demonstration of venous blood flow in the forearm.

Upper am
tied with

rubber tubin
Region Y |

¢ f o
Finger 2 P !l Q \ Vein
Finger 1

Region X

The upper arm tied with rubber tubing is used to

A block the blood flow temporarily.
B make the vein more obvious.

C  decrease blood flow from heart.

D open all the valves in the veins.

12 Two fingers were placed at position P initially. When Finger 1 pushes the blood from
position P to Q and is then lifted off, region X would become empty. The reason is/are

blood flow is stopped by Finger 2.
valves prevent the backflow of blood.
rubber tubing prevents the backflow of blood.

L

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

oOoOm>»
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13 Which of the following graphs best illustrates the influence of wind speed on the rate of
transpiration?(T represents rate of transpiration; W represents wind speed)

T T
A A B A
>\W =>W
T T
C AN D M
> W

SW
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14 The graph below shows the rate of tran spiration and water absorption of a leafy plant at
different times on a hot day.

A

+++++

200 T waler absorption

-------

rale of transpiration/ water
absorption

~ transpiration
e

T I s

I I
0000 0600 1200 1800 2400
time

Which of the following can be implied from the fact that area A is larger than area B?

oOm>

The plant is bearing a risk of wilting.
The plant is healthy without a lack of water.
The plant absorbs more water than it loses.

The plant reduces the transpiration rate by closing the stomata from late afternoon
onwards.

Page 7 of 20
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15 The graph below shows-changes in the concentrations of various chemical substances
in the thigh muscles of a person exercising vigorously on a bicycle.

T

concentration
of varous
chemical
substances
(arbituary
units)

0 10 20

duration of exercise (min)

Which of the following statements is correct?

ocomoP

Line J represents glycogen.

Line K represents carbon dioxide.
Line L represents oxygen.

Line M represents lactic acid.

Page 8 of 20
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16 The diagram below shows models which demonstrate the actions of two different sets of
muscles used during breathing in a mammal.

wooden moveable <

strut P Wﬂﬂdt {EI'F strut
: siru
elastic band R moves
upward
3 opening S 4

piston

upwards

Which two diagrams represents the thorax during inspiration?

L AR L ¢ 4{ .._,_'.[3]"1'-.'_"';'.'-'i'f23.--."'5;.15;-3:.4{#}--.'."
A v : v
B 7 o
c ¥ v
D v v

17 Which component of faeces is an excretory product?

A  Bacteria

B Cellulose

C  Bile pigments

D Undigested food
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18 The diagram below represents a kidney nephron.

19

S A

e

(W

In a healthy person, which structures would contain the most amino acids?

ooOm>

1and 2
3and 4
4and5
5and 6

The Peripheral Nervous System consists of which of the following nerves?

Oom>r HWN=

Brain

Cranial nerves
Spinal cord
Spinal nerves

1. 2 and 3 only
1 and 3 only
2, 3 and 4 only
2 and 4 only
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20 The diagram below shows a simple reflex arc. A cut has been made along line X.

X —
N
B I (3 L
0 t b finger pricked
O ’ by a pin
¥ 5’;‘“:
& r’;-,

What is the effect of this cut at X?

Yes
Yes
No
No

ooOoo>E
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21 The diagram below shows a pupil reflex.
Object moves
closer to the eye.
w
P travels along Q neurone
to brain.
Information sent from brain to the
muscles of the ciliary body.
Suspensory ligaments
become R.
Lens become thicker
What do P, Q and R stand for?
sl S+ MR
A Stimulus Taut
B Stimulus Slacken
C Nervous impulse Motor Taut
D Nervous impulse Sensory Slacken
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22 Which of the following diagrams show how light from a distant source is focused?

23

Two organs secrete substances which affect the body.

Organ 1 = Product 1
Organ 2 - Product 2

Negative feedback control of Product 2 would be achieved if

Product 1 counteracts Product 2.

Product 1 reinforces the effect of Product 2.

Product 2 inhibits Organ 1 and Product 1 stimulates Organ 2.
Product 2 stimulates Organ 1 and Product 1 stimulates Organ 2.

oOompP
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24 Thf_a graph below shows changes in a person's internal body temperature over a period
of time. During which period would the arterioles supplying blood to the surface
capillaries first become constricted?

3g |

e
- R
- W W o

38

temperature

ar

from o mmm S o w R e e -
A el I e S ——

b e ———

I
B
[ ]
L]
1]
L]
]
]
.
"
i
&

time

25 Hormones are destroyed in the

A liver

B kidney

C pancreas
D spleen

26 Adrenaline is sometimes given to patients. In which of the following conditions would the
administration of adrenaline be useful?

Low pulse rate
Low blood sugar levels
Low water potential of blood

Lk ==

2 only

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

oOompP
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27  Aninsect poliinated flower would not have

nectaries producing nectar.
large colourful petals,

non protruding anthers.
small, light pollen.

com>

28 A flower on a plant has its anthers removed. It is observed that the flower continues to
develop into a fruit. What conclusion can be made from this experiment?

The flowers on the plant are of the same sex.
The flowers on the plant are cross pollinated.
The flowers mature at different times.

The flowers are adapted for insect pollination.

ocOom>»

29  What is the route taken by the sperm?

A Testis > epididymis > sperm duct - urethra 2 outside

B  Testis > sperm duct > Cowper’s gland - urethra > outside
C  Epididymis - testis >sperm duct = urethra = outside

D Epididymis 2 sperm duct > prostate gland = outside

30 The following pairs of items relate to the menstrual cycle. Which one is not correctly
matched?

A Day1tto S—discharge of the uterine lining

B Day 6 to 12—repair of the uterine lining

C  Day 13 to 15—ovulation s

D  Day 16 to 25—break down of the uterine lining

31 A DNA molecule is 300 base-pair long. If 20% of the nitrogenous bases are cytosine,
how many adenine bases are there?

A 60
B 90
c 180
D 360
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32  Which process gives rise to organisms which are genetically different from each other?

A

B
c
D

Binary fission in amoeba.
Production of spores by a mould fungus.
Production of ovules by a flowering plant.

Separation of small, fully-formed plants from a parent plant.

33 A study was made of 4 children (two boys and two girls) whose mother had blood group

O and whose father had blood group AB. Which statement about their children is
correct?

A

B
C
D

None of the boys will have the same blood group as either parent.

None of the girls will have blood group A.
All the girls will have blood group A.

50% will have the same blood group as their father.

34 Which fertilisation would result in a male child with Down’s Syndrome?

e e

A 22+ X 22+Y
B 22 + X 23+ X
C 23+ Y 22+ X
D 23+ X 22+Y
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35 The graph below shows the changes taking place in the sugar concentration, insulin
concentration and transgenic bacteria biomass during the making of insulin. Which one
of the following shows the correct changes represented by the graphs?

o Y
X
amount
Z
%
tirne
B =EimeX: 0 s BON T T e
A Concentration of sugar Amount of insulin Amount of bacteria
B Amount of insulin Amount of bacteria Concentration of sugar
C Amount of bacteria- Concentration of sugar Amount of insulin
D Concentration of sugar Amount of bacteria Amount of insulin
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36 The diagrams below show the chromosomes inside the nuclei of some cells.
Cell X shows the normal chromosome pattern of a white blood cell,

| .
1 2 3 4

Which diagram represents the chromosomes in the cell of a testis?

oom>
BWN =

37 The four boxes below represent the following: cycling of carbon through the

atmosphere, consumers, decomposers and producers in an ecosystem in no particular
order,

Al— LB
i

C *._._ N—— D

Which box represents organisms whose growth rate would be increased by arise in
levels of atmospheric carbon dioxide?
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38 The diagram shows the energy losses and gains of a rabbit.

g 100, ——

Which of the following shows the percentage of energy used for growth and repair and
the percentage lost as heat?

% energy used for growth and | rgylostasheat
A 10 30
B 30 10
C 30 60
D 60 30

39" The biological oxygen demand (BOD) of unpolluted river is about 3 mg oxygen per litre
of water and that of raw sewage is about 325 mg oxygen per litre of water.
Which of the reasons below explain the relatively high BOD of raw sewage?

Increased population of decomposing bacteria in raw sewage.
Decreased levels of carbon dioxide in raw sewage.

Increased levels of organic wastes in raw sewage.

Decreased levels of organic wastes in raw sewage.

oW R -

1and 2
1and 3
2and 3
Jand 4

ocOm>e
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40 The diagram shows part of a food chain in a lake.
single-celled |
small camivorous
photosynthetic| —= —_— frog — :
organi crustacean bird

The chart shows the concentration of a pesticide in the bodies of each organism in the
chain. Which organism on the chart is the carivorous bird?

concentration

g//
of pesticide % //
Z??%
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Section A [50 marks]

Answer all questions.
Write your answers in the spaces provided.

1 Fourflasks labelled A, B, C and D were prepared. The contents of the flasks were

given below.
Fasks [ Coneabinwefak
A - 20 nm"'éie;f'ch snlﬁtioﬁ +5cm’ ‘saliﬁﬁ'ry émylase
B 20 cm” starch solution + 2 cm® salivary amylase
Cc 20 cm® starch solution + 5 cm’ boiled salivary amylase
D - 20 cm® starch solution + 2 cm® salivary amylase

Flasks A, B and C were kept in a water bath at 35°C. Flask D was kept at 10°C.
Samples from each flask were obtained and iodine test was carried out at 5 minute

interval. The experiment was stopped after 25 minutes, when starch breakdown was
completed in two of the flasks.

The results of the experiment are shown in the graph below.

Starch concentration

0 5 100 15 20 25
Time (min)
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(a)

(b)

(c)

Match the curves to the flasks.
Flask A: Curve
Flask B: Curve
Flask C: Curve

Flask D: Curve

Concentrated hydrochioric acid was added to another flask, labelled E,
containing 20 cm’ starch solution and 5 om® salivary amylase. It was set up
for 25 minutes at 35°C. When the results were plotted onto the above graph,
a curve that exactly matched one of the existing curves was obtained.

() Which curve 1,2,3 or 4 would the resuits match?

(ii) Explain why these two results are similar?

The experiment in Flask D was répeated at 20°C. Draw on the same graph
the curve you would expect from this experiment.

(2]

(1]

1]

[1]

[Total:5]
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2 Plants make glucose by photosynthesis. The glucose can also be converted into
different substances. These substances can then be used in many different ways.

(@)  Name two of these substances and explain how they are used in a plant.

[2]
(b)  Light intensity, wavelength of light and concentration-efcarbon dioxide affect
the rate of photosynthesis. The graph below shows the rate of photosynthesis
as light intensity changes at three different concentrations of carbon dioxide.
A : :
1 1
@ : . 0.4% and 1.0%
2 : B p €O
s ! ! cancentration
£ | -
w ] ]
(=] i ]
‘6 1 I
L ! '
a3 c | E 0.04% CO;
o AL i concentration
E i ¥
i L]
2|/ |
1 1
0 : . -
Light intensity
(i) Write down the letter (A, B, C, D or E) which shows where light is the
only limiting factor.
(1]
(ii) Write down the letter (A, B, C, D or E) which shows that carbon
dioxide is the only limiting factor. Explain your answer.
[2]
|Total:5]
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3 The graph below shows pressure changes in the left side of the heart, during a
single heartbeat.

P H C D
ressura (mm Ig] A B —
125 ¢ 5 in aorta
75 - & :
- Pressure
50 - in left
L ventricle
25 — :

T i o LA —
02 03 04 05 06 07 08 09 1.0
Time (sec)

(a)  Atwhich point does the aortic (semi-lunar) valve open, allowing blood to flow
from the ventricle tp the aorta? Explain your answer.

[2]

(b)  Describe the pressure changes in the left ventricle in relationship to blood
flow at 0.2 sec to 0.9 sec.

(3]
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4 Dialysis is used to treat a person with kidney failure. The diagram below shows the
flow of solutions through a dialysis machine.

Dialysis solution of glucose, salts and amino acids
at the concentration found in blood

Partially
,J, permeable
1 ) membranes
(. — ¥
Bloodte _ /"~~~ TTTTTTTTTToo s Blood from
patient's <= B % patient's
vein N --{  arery
- — % I

Dialysis solution plus excess wastes
including urea from the blood

(a) Explain why it is important that the dialysis solution contains glucose, salts
and amino acids at the same concentration as in the blood.

[2]

(b)  Why are patients using the kidney machines told to limit the amount of
protein in their dietary intake while allowing a normal intake of carbohydrate?

[3]
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5 A man was driving his car out of Central Expressway Tunnel (CTE) Tunnel on a
sunny day.

(a)

(b)

What change might have taken place in his eye when his car was leaving the
tunnel? Explain how this change was brought about,

[2]

Opticians always advise people to wear only sunglasses with UV protection.
What is the reason behind their advice?

(1

[Total:3]
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6 A 50-year old man lost the abi!ity to control his left leg voluntarily after a stroke. However,
when the region below the knee cap of his left leg was tapped, the leg kicked up.

(a)  Explain why his leg could kick up though he could not move it at his own will.

I8l

(b)  Explain why the jerking of the leg took place even earlier than the tap was
felt.

11

(c) Use a flowchart to show the nervous pathway for the knee jerk response,
including the types of neurones involved.

[
[Total:3]
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7 Answer the following questions with reference to Figure 7.1 below.

Figure 7.1

(a)  Name parts A and B and state their functions.

[2]

(b) Other than parts A and B, describe two ways how this flawer may be
adapted for wind pollination.

[2]
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8 Answer the following questions with reference to Figure 8.1 below.

Figure 8.1

(a) State two significant differences between the cells produced by cell division
in structure C and D.

(2]

(b) Describe how the foetus obtains a constant supply of oxygen.

[2]

(c) Explain why-a-newbarn baby is immuned against most common diseases.

(1
[Total:5)
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9 The diagram below shows a pair of homologous chromosomes during meiosis.

(a)  State what stage of meiosis is shown,

[1]

(b)  Name X. Describe what has occurred between the two homologous
chromosomes.

[2]

(c)  Explain how this can lead to genetic variation.

[1]
[Total:4]
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10 Sickle-cell anaemia is a condition in which many of the red blood cells contain
abnormal haemoglobin and are unable to transport as much oxygen. People who
inherited two sickle cell alleles are seriously anaemic and usually die young while
those who are heterozygous for the condition are mildly affected.

The diagram below shows members of a family affected by sickle-cell disease.

®__

B S N
LY

female male

& L

@ m Blood never tested-condition unknown

Pl

7

Normal

Mildly affected

® Badly affected
Using H* for the sickle-cell allele and H for normal allele

Construct a genetic diagram in the space below to illustrate a cross between
members 1 and 2 to account for their offsprings 5 and 6.

4]

[Total4]
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11 Chromosomes are long lengths of DNA. Figure 11.1 shows part of a DNA molecule.

Figure 11.1

(a) State the function of the DNA.,

(1]

(b) A gene is a small segment of the DNA. Genes control the inheritance of
characteristics. Give an example of an inherited characteristic in humans.

[1]

(c) Occasionally, mutations occur within the DNA of an organism which can be

passed onto its offspring. Suggest how mutation might be beneficial to the
offspring.

(1]
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(d) Translation refers to the process of decoding information in the mRNA,
resulting in the synthesis of a protein. Essentially triple codons are utilized to
arrange the amino acids in a meaningful manner based on the genetic
sequence found in the mRNA,

Given that the triple codons correspond to the following amino acids as
shown in the table below.

~ Aminoacid

O

uuu f

In the space provided, draw the polypeptide structure based on the mRNA of
the following sequence:

> Direction of process
AAGUUUUUUUGGAUUAUU (1]

[Total:4]

Page 14 of 23



Nan Hua High School

Preliminary Examination 2012 Biology 5094/02

12 Dichloro-Diphenyl-Trichloroethane (DDT) is an effective insecticide against
mosquitoes. DDT is fat soluble and is not metabolised very rapidly by
animals. The biological half-life of DDT is about eight years.

Table 12.1 presents the data collected from a population in City A

Table 12.1: Measurement of the amount of DDT in Blood and Fats of human
population in City A.

Year Amount of DDT in Amount of DDT in
Blood (ppm) Fats (ppm)

1980 0.81 4.7

1985 0.301 22.25

1990 0.215 23.52

1895 0.201 24.11

2000 0.109 26.12

(a)  Account for the trend observed in amount.of DDT in Fats from 1980 - 2000.

m
(b)  Suggest one harmful effect of insecticides.
(1]
{c)  Suggest one feature of the chemical that can be taken into account when
one develops a new insecticide that is safe to the consumer.
(1]
[Total:3]

~-—--—END OF SECTION A--—
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Section B [30 marks]

Answer three questions.
Question 15 is in the form of an Either/Or question.
Only one part should be answered.

13 The diagram below shows an experimental set-up used to investigate a process in
respiration. )
Three similar sets of apparatus are prepared with the seeds treated differently. The

temperatures inside the three flasks in the six consecutive days are recorded in
Table 13.1 as shown below:

Vacuum flask

Germinating peas

(previously soaked
in water for 1 day)

Cotton wool

Thermometer

Treatment of Flask A Flask B Flask C
the seeds | Seeds properly | Seeds washed Boiled seeds
soaked in water in very mild soaked in 10%
lemperature disinfectant |  formalin
At the beginning 22 22 22
Day 1 33 25 21
Day 2 44 27 20
Day 3 52 30 20
Day 4 54 33 20
Day 5 56 36 21
Day 6 58 39 23
Table 13.1
(a) Using information in the table above, plot three curves on the same graph
paper.
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(b)

4

Give one reason for carrying out each of the following practices when
performing the experiment.

(i) A vacuum flask is used instead of a glass flask.
(1]
(i) The mouth of the flask is plugged with cotton wool instead of a rubber
stopper,
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(iii) Germinating seeds are used instead of equal mass of green leaves.

[1]

() (i) Describe the change in temperature of Flask A.

{1]

(i) Explain the result of Flask A if it is studied for ten more days.

1

(d)  Explain one difference in temperature change between Flask A and Flask B.

[1]
[Total:10]
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]

14 (a) (i) When Ryan played basketball at an open playground one afterpgon
on a hot day, his face became red. State and explain the
significance of the physiological response abserved.

[3]

(ii) Apart from his face turning red, he also produced large amount of
sweat. What is the significance of having this physiological response
of sweating?

[2]

(b)  Read the following passage which is from an advice book for diabetes.

Hypoglycaemia or *hypo’ for short, occurs when
there is too little sugar in the blood. It is important
always to carry some form of sugar with you and
take it immediately you feel a ‘hypo' start. A ‘hypo’
may start because;

* you have taken too much insulin;

= You are late for a meal, have missed a
meal altogether, have eaten too little at a
meal;

you have done more exercise than

usual,

The remedy is to take some glucose,
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(i) Explain why there is too little sugar in the blood if too much insulin is
taken.
(2]
(ii) Explain why sugar is recommended for a 'hypo’ rather than starchy
food.
[3]
[Total:10]
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15 Either
The diagram below shows a potometer used to measure the rate of water loss from a
plant,
(a) (i) What assumption should be taken in doing the above experiment?
[1]
(i) State and explain three precautions that should be taken in carrying
out this experiment.
3]
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(b)  Describe how aphids can be used in the studies of translocation of food
substances,

[6]
[Total:10]
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15 Or

(a) In a food chain, explain how

(i) energy passes from the sun through the chain;
[2]
(i) energy is lost to the environment.
(4
(b)  State two differences between energy transfer and nutrient transfer.
“)
[Total:"

=-=--—--END OF PAPER------
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Flask A-Curve 1, Flask B-Curve 2, Fiask C-Curve 4, Flask D-Curve 3
Every £ correct 1 mark
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L]

{n Curve 4

1]

enler eyes and causa damage.

(1) Salivary amylase denatured in both cases.
Student must mention both cases; marks will not be awarded If
they just mentionad sne slde,

4]

(2l

Knes jerk is a reflex action which doss not invalve the brain.

i

ic)

Curve in between Curve 2 and 3,

L]

{b)

It ook lesser time for the impulse to travel through tha reflex arc to the effector
than to the brain.{Reject:short distanca)

(1

fa)

Sucrose / Starch; For slorage as energy reserve

]

(e}

Racaplor->sensory neurone->relay neurone(spinal cord)->molar NEUrons
->muscies In the leg s

]

Cellulose: To make cell wall, To maintain the shape of the calls

(1

i)

1] A

1]

(a)

A- anther (Fn: Male parl of the plant which produces pollen grains)

i

(i} E

When the concentration of CO; was increased, rate of photosynthesis
also increased ,

m
[

B-stigma (Fn:Fomale pant of tha plant which receive pollen grains)
(cholce of words impt here;E.g. reject ‘to stick on pollan’)

[

B
The ventricular pressure ks higher than the aoric prassure.

]|

(b}

The fiower does not have large coloriul petals to attract Insects

The flower does not have nectaries o attract insects fPollen tiny and
lightabundance {Reject fllamant as part of the stamen)

i1
(1}

AL0.2 - 0.4 sac, the pressure In the lefi vantricle Is constantly iow.
ALD.4 — 0.8 see, the vaniricular pressure increasas,

At 0.6 = 0.9 sac, tha vanlricular pressure decraases,

(&)

Calls produced in milosis ere diploid vs haplold In melosls,

(Compars both sides In order for 1 mark to be awarded;Comparlson must
ba related to the cells not what was happening that give rise to the calls)

£ daughter cells are produced per cycle in milosls varsus 4 in melosis,

(il

{a)

To prevent diffusion of these substances inio the dialysis fiuid

to maintain the osmolic concentration of blood

(L]

Excass proteins will be deaminated/ converted to urea, which can be a toxic
maiabolic waste in high amounls. E

Patients will have lo spend more Hime on dialysls 85 a resull
Excess carbohydrate produced can be stored as fat or glycogen, unlike protein.

(b

Oxygen diffuses from the matemal blood to the foatus biood through the
placanta and camied by umbliical cordiveln o the foalus.

(It does not mean the words are there means it is correct; thera must be a
link and concept must be right)

[
il

(]

Antibodies from the matemal blood diffusa to the foatus durng the coursa of
pregnancy

]

la

Prophase 1

[

(a)

Pupil constrict
Reject Iris constrictpupil shrink (cholce of words impt)
Clreular muscies of iris contract (Reject constrict); Radlal muscles relax

(b}

Pupll may diiaia when Iight 1s cut down by sungiasses, thus more LV Tight may

{b)

X is ghiasma
Reject chiasmata

Homologous chromosomes palring/ synapsis which results in crossing overf
genetic material crogsed over. .

il

e
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161 | May have different allsies/ _EEE:,u._E_E o ligies.
10 Parental phenotype T il X mild
Parental genotype HH® X HH®
Gametes H H  x H H®
F1 genotypes HH HH® HH® W
F1 phenotypes normmal : 2 mild ; affected
F1 ralio 25% normal © 50% mild : 25% affecied
correct parantal genctype; gametesi(circie); correct cross{show crossing
with lines); correct ratlo of offspring: no statement minus 1 mark [4]
1| (8] | The DNA camies genatic Information/qenes thal determines the
charactaristicsftraits of an organism/ codes for a spacific "

polvpeptide/proteln.

Reject traits of contlnuous varlation such as skin colourthelght or disease
traits such as sickle call anasmia

i

[

it could preduce a new characteristics which is benaficial to the speciesiit
could produce a new charactarjstics that gives the species a survival
advantags/produces more varlation which s better adapted lo the

envirenment.

A

— A ACOO

Allow lines at the end

&

12

The amount Incraases from 1980 ~ 2000,0D7 being fat solublel Is retained in
ing bogynot mataboiized the body accumuiatad

i tha bady over tima

)]

Bloaccumulation which Isads to Nigh cancentration within 8 singie organism/

11

3

.. | water poliution kills quatic life/ Cfcs released that deplets the ozona layer/
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I
|
13
ﬂ
min n
Axes labelled with units.
Camect plotting
Large
Comact scala
Smaooth
The 3 graphs must be labelled fuse different symbaol with a legend. [4]
{B)[{) | To prevent heat loss. 1
{1y It permits the diffusion of oxygen and carbon dicxide in and out of the "

_ apparatus easily.{Rejectallows continuous supply of oxygen as did |

a4
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notl specily how It gots In)

{ili) | Germinating seeds are metabolically active than green leaves lo rolease
energy.

[

SR el . Wan Hua High Schoal by
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.ﬂasﬁ -shoot into the apparaius under water to pravant the n.nuiﬁ of air bubbles

if it
Smear all joints with Vasaline (o make the whola nuuu_.we- gir EE.

1)

(e}

{1y The temperature rises rapidly in the first 3 nf__m bul the rate of increasa
siows down after Day 3.

{Reject: Descriplion must shown frand spacifically. _”.n&nnn tamp
increase gradually forfast 3daysasitisa bit vague)

(M

Allow the plant to adapt to its suroundings over a pariod of time.

[

.

i) The lemperalure decreasas bacause of the exhaustion of food
slorage,

i

{d)

The temperalure change in Flask A is higher than that in Flask B because Flask
A containg microorganisms which decay gives rise [o 2 higher lamperature,

()

i Large amount of heat produced by the vigorous muscular contraction

Vasodifation of arterigies in the skin of his face to allow more blood with
heal fiowing into the skin.

This helps to increase heat loss fram skin by conduction, convection
and radlation to prevent ovarheating

(1

L

{il) | Sweating helps to remove latent hoat of vaporizatlon

of water from sweal io maintain a constant body temperature.

"
i1l

{b)

(i) | Insulin stimufates liver to convert excess sugar Into glycogen.

Excess insulin causes oo much sugar to be convered into glycogen
tausing decreased in blood sugar.

(1

1

(y | Glucose is solubla
tnarefore can be absorbed quickly by diffusion

Starch is Insoluble, so must be broken down by digeslion first before i
can be absorbed.

(1
]

(1

Elther

(a)

Rala of water lost / transpiration is equal to the rate of waler absorbed.

|

(&}

Cut the shoaol under water to prevent air bubbles from blocking he xylem.

3

] =.

{©) hid T
with garbon dioxide whie it Is feeding on the plant (1
Cut off the body leaving the proboscis (]
Analyss the fluld that exudes form the cut end for sugars and amino aclds. 11
Reject: glucose
Observa the slem section under microscope lo delemming where the proboscis
I5 Inseried. (1]

h roboscls b5 Insarted will determine the tissue that
transport food subslances. 1
15 | Or

{a) | (1) | Llghtenergy of sun gats converted to chomical enargy (K]

Becomes stored in the form of carbohydrates, proteins and fats and

passes on when organism feeds on one anather,

Reject: does not describe types of nulrienis. 1
(if) | Energy Is lost as heat during respiration. 1l
b}
bl
[}

{b) | Enemgy flows down and wEaﬁ ona traphis level to the next whila
nutrtents flow in a ovele back to e producars, i




Han Hua High School
Second Preliminary Examinations
Blology P2 Answer Schame 2012

+ | Energy transfer involves transfer of malnly carbohydrates, proteins and fats
1 whife nutrients involve potassium, nit e

i

n, bul nutrient transfer

bl

= Energy ransfer to the next rophic level drops by 90% every time, bul nulnent
transfer is not so. Il may be less or even be ©

depending on the amount the organism has obtalined.

(1




