Paper 2
#_

SECTION A Human Physiology: Regulation and Control

1. (a) (i) Oestrogen (1)
Progesterone (1)
(i) Pituitary gland (1)
(iii) Human chorionic gonadotropin is secreted by embryo (1)
The hormone delays the degeneration of yellow body (1)
Maintain the secretion of progesterone and oestrogen by yellow body,
maintain the thickness of uterine lining (1)

(iv) High levels of oestrogen and progesterone together inhibit FSH and

luteinising hormone (LH) secretion. (1)
This prevents follicle development and ovulation. (1)
No ova are released into the oviducts for fertilization. (1)
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(b) (i) (1) At high altitude, the oxygen concentration is low. (1)
Less amount of oxygen can be carried by red blood cells, the blood
oxygen level decreases (1)
The body responds by increasing breath rates to obtain more oxygen.

(1)

(2) Less oxygen is supplied to muscles. (1)
The muscles carry out less aerobic respiration and more anaerobic
respiration. (1)
More lactic acids accumulate in the muscles. This causes muscle
fatigue. (1)

(i) Acetazolamide decreases the pH of the blood. The decrease in blood pH is
detected by the chemoreceptors at medulla oblongata/ carotid bodies/ aortic

bodies. (1)
This stimulates the respiratory centre in the medulla oblongata. (1)
More nerve impulses are sent to the intercostal muscles and diaphragm

muscles. (1)

The respiratory muscles contract more frequently and more forcefully. (1)
The rate and the depth of breathing are increased to obtain more oxygen
for the brain. (1)
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SECTION B Applied Ecology

2. (a) (i) Phytoplankton carries out photosynthesis during the daytime, absorbing
light energy and converting it into chemical energy in organic substances.

(1)

It serves as a basic food source / energy source of the ecosystem. (1)
Oxygen, the by-product of photosynthesis, can be used by aquatic organisms
in aerobic respiration. (1)
(i) Predation (1)
Competition (1)

(iii) Since pH 5.2 is higher than the critical pH of frog, salamander and trout,

this pH condition has no direct effect on them. (1)
But at pH 5.2, mayfly, which is the only food source for both frog and
salamander, cannot survive. (1)
The frog and salamander die due to the lack of food. (1)
Trout can switch to consume phytoplankton in the absence of mayfly and
continue to survive. (1)

(iv) Caused by acidic gases such as sulphur dioxide and nitrogen oxides. (1)
Sulphur comes from volcanoes emissions, burning fossil fuels in power plants

and factories. (1)

Nitrogen oxides mainly comes from vehicle emissions (1)

Sulphur dioxide and nitrogen oxides reacts with water vapour and oxygen

to form sulphuric acid and nitric acid (1)
(b) (i) Chemically and biologically stable (1)

Fat soluble (1)

Cannot be excreted by organism (1)

(i) Small fish or prawn fed on dinoflagellates and the toxin is passed to small
Fish and prawn. (1)
Big fish fed on small fish and prawn and the toxin is passed to big fish (1)
Ciguatoxin entered and was stored in the fat deposit of fish. (1)
Human ate the grouper and thus ciguatoxin entered human body. (1)
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SECTION C Microorganisms and humans

3. (a) (i) (1) Torelease the juice inside the grapes
The juice contains sugar which is the raw material for fermentation

(2) Yeasts are present on the grape skin

(i) (1) Carbon dioxide

(2) All oxygen had been used up for aerobic respiration after 8 days.
No more oxygen could enter the jar.
The yeast started to respire anaerobically /
carry out alcoholic fermentation to produce ethanol.

(iii) Yeast was killed
by high concentration of alcohol

(b) (i) Putthe plate in an autoclave
under high pressure and heat (for 15 minutes)
to kill the bacteria and fungi and their spores

(ii) Any four of the following:
Always cover the mouth of the microtube with a lid.
Flame the inculating loop until it is red hot and cool it before use.

(1)
(1)

After removing the lid from the microtube, flame the mouth of the microtube.

(1)

After removing the bacterial culture from the microtube, flame the mouth of

the microtube and cover it with the lid.

(1)

After successfully introducing the bacterial culture onto the surface of the agar

plate, cover the agar plate with the lid immediately.

(iii) Lower the chance of other microorganisms in the air to
move into the petri dish and contaminate the culture

(iv) The incubator can be continuously set to an optimum temperature
so that bacteria can grow rapidly.

(1)
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SECTION D

Biotechnology

4. (a) (i) Denaturation (1)
Reaction mixture are heated to 95-C, at this temperature, the hydrogen bond
between nucleotides are broken. The DNA denatures. (1)
Primer annealing (1)
The reaction mixture is cooled to 50C-650C, this allows the primers to anneal
(bind) to the single-stranded DNA by complementary base pairing. (1)
Extension (1)
The reaction mixture is heated to around 70-C, providing optimum
temperature for DNA polymerase to pair up free nucleotides to the end of
the primers (1)

(i) Suspect 2. (1)
The DNA fingerprint of the DNA found in the crime scene matches (1)
the DNA fingerprint of suspect 2. (1)
(iii) The result does not prove the suspect committed the crime. (1)
In the courts, other types of evidence are also taken into consideration. (1)
(b) (i) Aplasmidis a small circular DNA found in some bacteria, independent from
the bacterial chromosome (1)
(i) Cut the two ends of the DNA fragment and the plasmid with the same
restriction enzyme to produce complementary sticky ends (1)
Join the cut DNA fragment and the cut plasmid with DNA ligase to
produce a recombinant plasmid (1)
(iii) Add antibiotic to the culture (1)
Untransformed cells die while the transformed cells survive (1)
Because only transformed cells contain the hygromycin resistance gene (1)
(iv) Mitotic cell division (1)
It produces daughter cells that are genetically identical to the transformed
plant cells (1)
(v) (1) Night blindness (1)
(2) Toxicity/ Allergy test (1)
5
2023-DSE-Bio-Ans 2 - 5 For internal use only

© Copyright Legic Tutorial Centre ENRHERDNN www.logic.edu.hk



B ABRATEER - HENE
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4. (a) () #% (1)
R EESYIIFE 95°C HINRE N 2 HE 2 BVEH2ES - DNA Bt -
(1)
SIPDEX (1)
R EESYISENE 50°C-65°C EERTES 1)@E T M EACHELEEE DNA
BN (56 (1)
BR (1)
R EESYIFER 70°C & DNA BSEHERRERE - DA EE
B 2 SR (1)
(i) %EE0E 2. (1)
1EICSRIRIZESIRGY DNA 69 DNA 543 UbED (1)
fREEIE 2 69 DNA #5841 (1)
(i) #ERABEBOIBTEHREEAILTE (1)
5D SER I HBEGIER - (1)
(o) () BAERAERLLHEPIFIRG/IRIN DNA » B RIBERERE (1)

(i) YDENEY DNA FES8YMm @ 1 ABREI8IBRHGIIERRERL - DIE £ G #HBYASIER IR
(1)
A3 DNA &R D260 DNA B SR 2100 E WSR3

ELSEEER (1)

(i) EIBEYPRIMESR (1)

KRBV BUHBIRIET - MEMLEVIBRTE (1)
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(IV) ﬁﬁ{dﬁ _\EJ%’EHH@/_\EJ (1)

TR ARV EHEREESE C8E 0 i (1)

(v) (1) ®B (1)

(2) S EEUAR (1)
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