HKDSE Biology 2018
Paper 2A & C



Paper 2A - 1(a)(i)

1(a) In a study of the effect of consuming different liquids on urine production, three groups of healthy persons
were asked to follow the same pattern of physical activity and dietary intake. After that, Group A consumed
a 1500 mL alcoholic beverage, Group B consumed 1500 mL water and Group C did not consume any
liquid. Their urine was collected and its volume measured at 60-minute intervals over a period of 240
minutes. The results are shown in the graph below:

Key: ———— Group A: each person consumed a 1500 mL alcoholic beverage
------ Group B: each person consumed 1500 mL water
e Group C: did not consume any liquid
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—
(i)  With reference to thel hormonal controllof osmoregulation, explain why Group C had a much lower

average volume of urine produced than Group A and Group B. (5 marks)




Paper 2A - 1(a)(i)

- Water potential of blood in group C lower than that of A and B
(compare to A & B, nof compare to normal, nof just low)

- Detected by osmoreceptors / hypothalamus

. Stimulate pituvitary to release more ADH

- Increase permeability of collecting duct to water
- More (larger proportion of) water reabsorbed
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Paper 2A - 1(a)(i)
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Paper 2A - 1(a)(ii)(1)(2)

(i) (1)  With reference to the results of Group A and Group B, what is the overall etfect of
consuming alcoholic beverages on urine production? (1 mark)

(2)  Based on (i) (1), deduce ome possible effect of alcohol on the| hormonal control| of
osmotregulation. (1 mark)

- (1)  Increase urine production
- (2) Inhibit release/production of ADH
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Paper 2A - 1(a)(iii)

(iii)  Explain why the participants should avoid doing vigorous physical activity during the study.

(2 marks)

- Prevent water loss by sweating

- May reduce urine production (nof only “may affect the result”)
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Paper 2A - 1(b)(i)

1(b) Nowadays, many weather forecast apps list ‘real feel’ temperature in addition to air temperature. The real
feel temperature is the temperature which takes into account multiple factors influencing the effectiveness
of heat loss from the human body. The higher the effectiveness, the lower 1s the real feel temperature. The
table below shows the real feel temperatures at different air temperatures and relative humidities (other

environmental conditions remain the same):

Air temperature (°C)

24 28 32 36
a 40 24 29 34 39
3 50 24 29 35 41
g 60 25 30 36 41
237 26 31 37 42
W e
2 80 26 32 37 44
S |9 27 32 38 45
= 100 27 33 39 46

Note: Real feel temperatures are highlighted in grey.

(i) Describe the effect of relative humidity on the real feel temperature. Explain this phenomenon with
reference to the effectiveness of heat loss from the body. | (3 marks)




Paper 2A - 1(b)(i)
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Paper 2A - 1(b)(ii

1(b) Nowadays, many weather forecast apps list ‘real feel’ temperature in addition to air temperature. The real
feel temperature is the temperature which takes into account multiple factors influencing the effectiveness
of heat loss from the human body. The higher the effectiveness, the lower is the real feel temperature. The
table below shows the real feel temperatures at different air temperatures and relative humidities (other

environmental conditions remain the same):

Air temperature (°C)
7/~ \
24 28 32 (36)
a |40 24 29 34 39
3 50 24 29 35 41
£ |60 25 30 36 41
= [ 7 26 31 37 42
v O
% 80 26 32 37 44
S 90 27 / 32 38 45
= 100 27 33 39 46

Note: Real feel temperatures are highlighted in grey.

(i) How does the effect described in (i) change at higher air temperatures? Explain this phenomenon
with reference to the effectiveness of heat loss from the body. (3 marks)
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Paper 2A - 1(b)(ii
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Paper 2A - 1(b)(iii)

Only first two sets of answers

—
(iii)  Other than relative humidity and air temperature, suggest fwe environmental factors that may affect

the real feel temperature. Explain your answer. (4 marks)
(Any two sefs)

- Wind speed / air movement, increases evaporation of sweat
- Sunshine / light intensity / sunny / cloudiness, absorb more heat

- Precipitation, wetted skin loses heat faster through conduction
and evaporation
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Paper 2A - 1(b)(iv)

(iv)  People who are engaged in outdoor work or activities are advised to drink plenty of water when the
Hong Kong Observatory issues the Very Hot Weather Warning. Based on your biological
knowledge, suggest an explanation for this advice. (1 mark)

- Compensate / replenish water loss due to sweating
- Insufficient water = sweating may be cut down =» heat stroke

) vﬁ“\“\ﬂ( W e g ‘blndc& wirfy e lewe
WA vodwll Wl g w—t +uv
Loy e \1’"\ VST (% el wevt bluoe|
Hod g \;lwﬂft ‘GW?: Nty v clen £hv'(-6;~H.
Koo e ety aweettion




Paper 2C - 3(a)(i)

3(a) Trillions of microorganisms live in the human intestine. Most of them are non-pathogenic and play an

important role in many functions in the human body, including food digestion, defence against pathogens
and vitamin production.

(i) What is the ecological relationship between humans and these microorganisms in the intestine?
Explain your answer. (2 marks)

- Mutualism

- Humans provide habitat / food; microorganisms provide
services to humans




Paper 2C - 3(b)(ii)(1)

(i)  According to the World Health Organization, probiotics are microorganisms that confer health
benefits on humans. However, a large amount of probiotics has to be ingested so that a sufficient

number can surviv ntestine

Only first two answers | | Not controlled variables

(1)  Youare given a Ttured probiofic bacteria And a ificubator. der to design
an investigation to\gétimate the number of ngf'otic bacteria that can survive gastric
digestion, suggest two other pieces of information that are required to simulate, in a
laboratory setting, the physiological conditions in the stomach. (2 marks)

(Any two)

- pH of gastric environment

. Retention period in stomach

- Content / volume of gastric juice

- Churning actions (magnitude, frequency)
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Paper 2C - 3(b)(ii)(1)
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Pq pel' 2C - 3(0)(ii)(2) Viable cell count

L

(2)  Describe how you can estimate the number of living probiotic bacteria at the end of the
experiment. (4 marks)

- Serial dilution of culture

.- Fixed amount of each, spread on nutrient agar plate
- Choose plate with considerable (30-300) colonies

- Calculate number of viable cells using dilution factor

- Mix culture with stain for dead cell (trypan blue)

- Transfer small amount to cell counter

- Count number of viable (unstained) cells

- Serial dilution and repeat counting until rgosongble number
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Paper 2C - 3(a)(ii)(2)
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Paper 2C - 3(a)(ii)(2)
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Paper 2C - 3(a)(ii)(3)

(3) It is believed that patients who have completed a course of antibiotic treatment should

consume food that contains probiotics. Suggest why this may protect patients from infection.
(3 marks)

- Antibiotics Kill both probiotics and pathogens
- Consume probiotics, transfer to gut, multiply to large number
- Outcompete (not kill) pathogens

Cpmsw food (anting ‘Wb‘m“ Com SUMAveE g h"&(h mz‘ﬁmm and 1t
mm&eq the. sawth 0F non- baﬁh?jww bastery fo oet agmingt
thorw WV%‘M ma@?rﬂom




Paper 2C - 3(b)(i)

(i)  Describe the effects of compounds X and Y on the growth of this fungus.
At the beginning After three days

Plate I
paper disc
with water

fungal colony

paper disc
with 5 ug X

paper disc
with 20 pg X

paper disc
with 10 pg X

Plate 1T
paper disc
with water

paper disc

paper disc
with 20 pgY with S ug Y -

paper disc
with 10 pg Y

(3 marks)



Paper 2C - 3(b)(i)

3o )UYWWW& \(’ %S{ ho ¢ifect on the WW’H/\ ot WVM no
clent TeNe tolnd t{mo 22 TR, concombiond oy Xt 20 19 %re

Mok, €1C¥E’E,che o W\Mh 1 he mmmh of~funus thew cha&md Tm X,
X cam Ll/’h Wikit @ff‘)wm 9‘% -mew@/méw &m, Lo w\ M‘m wmhbf?

o

Witk Cargg ¢ leavr 20N €Y




Paper 2C - 3(b)(ii)(1)

(i)  In another experiment, the fungus was incubated for 1 hour with compound X or Y. After that, a

green fluorescent dye which_cannot pass through cell membranes was added. Green fluorescence
stained the nuclei of the fungal cells exposed to compound X while no fluorescence was detected in
fungal cells exposed to compound Y.

(1)  With reference to the results, suggest the possible action of compound X on the fungus,
(2 marks)

- Increase permeability of fungal membrane to green dye
- Green dye went intfo the nucleus
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Paper 2C - 3(b)(ii)(2)

(2)  Based on your answer in (1), suggest why clear zones were present in plate I afier three days
as shown in the diagram above. (2 marks)

- X diffused through agar to fungal colony
. Caused lysis of fungal cells




Paper 2C - 3(b)(iii)(iv)

(iii)  Aseptic technique should be used during the inoculation of the fungus on the agar plate. Explain
the importance of this. (1 mark)

(iv)  This fungus occurs commonly in air and grows on our household goods. Suggest one possible daily
use of compound X in our household products. (1 mark)

- (i)  Ensure no contamination with other microorganisms

- (iv)  Anfi-fungal spray / paint (not disinfectants)




