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SECTION B

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

of 2 mm.

1. The spheres shown in the diagram below represent the air sacs of different sizes in the lung. The total volume
of the eight small spheres with a radius of 1 mm each is equal to the volume of one large sphere with a radius

surface area of one sphere (mm?) 12.6

50.3

(a) Calculate the total surface area of eight small spheres.

(2.6 x %

(1 mark)

=~ log N:

(b) With reference to the answer in (a), explain why having smaller air sacs in the lungs is more efficient

than bigger air sacs for gas exchange. peses ¢ in (2 marks)
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asrbis  awea | a3 ad  he  pm sy Cop { MU I
favonr  He =8 excch =0 bpenear  H o
Jifhrent and o [oepe . sres. L 1o exchange
(c) Apart from (b), explain how air sacs are specialised at tissue level for gas exchange. (1 mark)
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2.

All cells are derived from stem cells. They undergo differentiation in which the cells change in form and
shape which enable them to perform specialised functions.

(a) It is found that the lens of the eye is composed of cells without organelles. If the organelles of these

cells had not been degraded during differentiation, describe how the functioning of the lens would have
been affected. (2 marks)

1. /ldl\‘f can Converqs L f
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bed W M
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(b) Suggest a type of plant cell which also experiences degradation of cellular components during
differentiation. Explain the significance of the degradation to the function of the cell type. (2 marks)

I'le){‘“\u Z‘a
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Answers written in the margins will not be marked.
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3.

Diagram I below shows the right leg with the associated joints and muscles. Diagram II shows a series of
motions during running with the right leg highlighted in grey.

Diagram 11

(a) In order to bring about the changes in motion from (3) to (5), what is the change of state of muscle P?
(1 mark)

e puwsele ¢ copfrect.

(b) With respect to the answer in (a), state the role of muscle P by circling the following choices in (i) and

complete the sentence in space (ii).
(1 mark)

MusclePisa (i) flexor / @cﬁ because (ii) il Mot W m |
\

(c) A person injured his knee while running. Diagram III shows the condition of joint Y after the injury:

Diagram 111

Structure Q was torn. How would this affect joint Y and its functioning? - (2 marks)

Lo (ot T e b mae  poce  and ta  leo 5 potf
y, ) { 3
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4, Dengue fever is an infection caused by the dengue viruses (DENV). It is an endemic illness in many countries
in tropical and sub-tropical regions. DENV encompasses four different subtypes. Each subtype can lead to
dengue fever.

(a) What is the way of transmission for dengue fever? (1 mark)
0~ veelor
J
(b) Suggest two environmental factors in tropical and subtropical regions which lead to a higher risk of
contracting dengue fever for people living in these regions. Explain your answer. (3 marks)

HWere ary, hot __sud  wet. dinete 1t bwer e

\}rw’ﬂ» 4’" veclor., A{b » Ilwc Aw @ /«rlﬂ fﬂ/\“')&w/f
b previde hbot £, fe  veutu.

(c) Patients infected with a particular subtype of DENV for the first time can recover on their own after
about a week without any treatment.

(i) Give three types of white blood cells that aid the recovery and describe each of their actions.
(3 marks)

ptiarn  en |l v e | fla «f%w\ 4 deq«-e Loer.

!(.”(4/ 7 wl( 1% JM]‘S I(]I( Lo virndes .

thogocy o i equll e PEVV

(i) Explain why people who have recovered from infection with a particular subtype of DENV can

still be infected with other subtypes of DENV in the future. (2 marks)
7[4 M1ty el 5 de M o A»U{ fie i
VT 1 7 } cdl donf  Cremenber’ Ao @f%(l» A vy,
Hooo  cont  grodde Mo sope  ofhon G stinlete L MG
J ‘ v blaod el
(d) Suggest one preventive measure against the spreading of dengue fever. (1 mark)

NI fo  pstar requed (s .
J J

Answers written in the margins will not be marked.
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5. Anelectron micrograph of a chloroplast is shown below:

(a) Label structure Y. (1 mark)

(b) State the energy conversion which takes place at X and its importance in photosynthesis. (2 marks)

ﬂ\,L ot\Lora{) [orf absorl, Stwl (j[ff ﬂ st /"“‘41 ‘\{L #e e

fo epat 2T fo bk dom e ATE. £ ADP.

And.  FADPTU 7 ERDP. Tl pbﬂfohj?t\uawf&n. U _/\14’
fo qroile  ADP _and FROP  for Ao pest sty

(c) To which type of metabolism does the overall reaction at Z belong? Explain your answer. (2 marks)

Anab ol P | ‘\WL( o combe  flo pefordd f»gxﬂ&f

- Sudh oy ADP tP - ATP FAOP? — TAPPH
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plant.

(d) Describe how the photosynthetic products of the leaves are stored in the underground tubers of a potato

(3 marks)

ﬂN-\L y 3 (roce,
J J

p— |

end ity He  phloer. by

Plor e photugetlss . #e prdect

wofhe f/q,.gp’,,/—{, ﬂa F{»MJ vl

pes ﬂtrw-\}k fle ’ll\[oea ) e

U\"(‘jf\}f&v\h‘:l ﬁ‘LU‘» /4’ [ 3 'PO f‘té

flce  Lor

plont  Jh gt oid ke

it i " < N %sz-enhmf

umouﬂ(, rtf»ir K

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-7 7

Goontothe next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

6. Colour blindness is an inherited disorder due to defective functioning of the cone cells in the retina. There
are many types of colour blindness. For example, people with red-green colour blindness fail to distinguish
between red and green colours while those with total colour blindness experience total loss of colour vision.

(a) Based on the functioning of cone cells, suggest why the condition of red-green colour blindness is
different from that of total colour blindness. (1 mark)

DA SR T 1% B N 7 el flot 15 guafle puas bee
g, paront.

1

(b) Red-green colour blindness is caused by a recessive allele on the X-chromosome while total colour
blindness is caused by a recessive allele which is located on an autosome. The table below shows the
percentage occurrence of red-green colour blindness and total colour blindness in men and women:

Men T Women XX
Red-green colour blindness 8% 0.5%
Total colour blindness 0.00001% 0.00001%

With reference to the inheritance of the two types of colour blindness, suggest why the occurrence of
red-green colour blindness in men as compared to women differs from that of total colour blindness.
(4 marks)

Lo L chemwone B8 pot  derivet . fod  Min  port

R ont. X - hvopcions .

Answers written in the margins will not be marked.
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(c) The pedigree below shows the inheritance of red-green colour blindness in a family:

X l11‘7 5 KA. Key:

O normal male
O normal female
é - i . colour blind male

3 4 5
pat T

(i) The couple is expecting another child. Using ‘B’ to represent the allele for normal vision and ‘b’
to represent the allele for red-green colour blindness, construct a genetic diagram to find out the
probability of this newborn being a girl with red-green colour blindness. (4 marks)
(Note: Punnett square is not accepted.)

pr X s Xy, Xg

spe—d % Xy, Xg [ 6 X Xy % (b

xys

(ii) Individuals 4 and 5 are twins. Can you determine whether they are identical twins or fraternal

twins? Explain your answer. (2 marks)
7[113 o tontiesl Tl s L_z/_m-oc ﬂcj ase
PRV ex .

Answers written in the margins will not be marked.
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7.

Greenhouse frog is a foreign species which is now found in many local areas according to a recent survey.
There is a concern that these greenhouse frogs might threaten a local endangered species, Romer’s Tree Frog.

(a) The table below provides some information about the two frog species:

Name Romer’s Tree Frog Greenhouse Frog

Size 1.52.5cm 1.2-3.0 cm

Breeding site and | Wetland, small and temporary water | Woodland; shrubland; agricultural field;
habitat bodies; woodland; shrubland; plantations | urban park

Food Small insects Small insects and snails

By comparing the ecological niche of the two frog species, give two pieces of evidence that support the
possibility of the greenhouse frog posing a threat to the Romer’s Tree Frog. Explain your answer.
’ (3 marks)

7l~»~3 hodl. est  snadl  pueet for  fesd . 2t U5

7Af@r1'f-ovulc ur\—f,&f'(‘{ on_ ZZ&O Log, in spoebloed o

beadig oMo and bkttt LE mey  easy ot mlapedlic
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(b) The map below shows the distribution of the two frog species in Hong Kong:

Key:
@ habitats of Romer’s Tree Frog

> locations where greenhouse frogs were spotted in the survey

Suggest why the information above cannot prove that the Romer’s Tree Frog is facing a real threat from
the greenhouse frogs. (1 mark)

ﬂz e oA \()’HU«/MM 1‘;’05 QA/:\) fact  [2- F.0cn L. ot
ears G & d V74 axd  petd.

(c) Suggest how _vou could collect data to show if Romer’s Tree Frogs are facing a real threat from
greenhouse frogs. (2 marks)

Use zlvg/f« o e hdbiets oA Laeer’s 7ﬂc Fradc %
Iﬁ/hc} 0""{ '14171-.) /’kth"\) 04 tﬂ'—-@r ’) 7/'&/ ﬁtf}
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8.  When whales die, their dead bodies sink to the bottom of the ocean. The whale carcasses support a unique
community known as whale fall community. The diagram below shows different regions of the ocean and
the location of a whale’s dead body:

sky
region where light intensity ocean
decreases with depth
region without light —
- whale’s.
. ocean floor

N

(a) (i) Withreference to the energy flow in the ecosystem, what is the ultimate source of the energy stored
inside the whale’s dead body? » (1 mark)

Ut engren,
. R

(ii) With reference to the above diagram, explain the importance of the whale’s dead body to the whale
fall community on the ocean floor. (2 marks)

I Iurwlh Jb&w-'/ hulHe b 4, spedss phon e el

N ]| Loty

(b) What is the role of the organisms that feed on the soft tissues of the whale’s dead body in the cycling of
materials? (1 mark)

&Lm'na& f/\j rb\lfﬂﬂ'( v( bd o ﬂc ,2766'( {irwes -/1'
£e vwhals s dood Lod. .

I

Answers written in the margins will not be marked.
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(c) After the soft tissues of the whale’s dead body have been consumed, another group of organisms start
to feed on the remaining nutrients from the skeleton. For an average-sized whale, it could have 2 600 —
3 000 kg lipid stored inside its skeleton. The bar chart below shows the abundance of different species
that feed on the skeleton of the whale over time:

|

7-12 13-18 19-24 2536  37-42  43-48  49-54  55-60
Time after the removal of soft tissues from the whale’s dead body (month)

A

Number of each
species

Key:

E species P

species Q

[] species R

N species S

B species T
Complete the following table with evidence from the bar chart to support that the above case is an
example of ecological succession. (4 marks)

Characteristics of ecological succession Evidence from the bar chart

O Ddoert wotils  eam provibe | Pt howe e spale)
t‘ ‘u&&rﬂ‘{ 5’!“""2'2) s L2 wie ﬂ* nufl'zlk'f-‘ .
er e dmu-fL ad ﬂi&.

Answers written in the margins will not be marked.
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9. The diagram below shows the external appearance of a strawberry and its vertical cut. The achenes found on
the surface of the strawberry are the fruits:

External appéarance Vertical Cut
achene

(@) An investigation into the role of achenes in the development of a strawberry was carried out as shown
below:

Relative size and appearance of the strawberry
Day 1 Day 20

Treatment

1. Achenes remained intact.

2. All achenes were removed on Day 1. ﬁ %

3. All achenes were removed on Day 1
and the strawberry was then regularly
sprayed with auxins.

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(i) Complete the following table to show what deduction can be made by comparing results of the

following treatments: (3 marks)
Treatment Deduction
i i d o
1 versus 2 T sha [ Skl e wltng el repaed o
g ~ 5 b -4 7
2 versus 3 ﬂ" L5 ! L"ﬁ * JL’fu { J[#l‘a“{
. ~

1 versus 3 Mo slea 75 élﬁ' - hoe  ddfiect Jl\ﬁ'?u

(ii) Based on the results, suggest one hypothesis for the enlargement of the strawberry. (1 mark)

J./{ ”J&/"{’ L'\\} the achorny. and Qax i,

(iii) Study another treatment as follows:

Relative size and appearance of the strawberry
Day 1 Day 20

Treatment

Achenes remained on
the upper part

4. Achenes were removed from the lower
part of the strawberry on Day 1. _——P e ——

Achenes removed
from the lower part

In terms of experimental design, what is the advantage of Treatment 4 as compared to Treatments
1 and 27 (1 mark)

W dow  fa  Jeothe A <dene il bt T ;L.?u

A edeyeront,

(b) Give one example of a growth response induced by auxins and state its significance to plants.
(2 marks)

U Mt Ao bgpet At A plest.

Answers written in the margins will not be marked.
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10. Cassava is a crop which grows in areas with poor soil and a low rainfall. It produces starchy root tubers which
serve as a major food source in Africa.

(a) Give the location(s) where the chemical digestion of starch takes place in the human digestive tract.
(1 mark)

Mol nd sl Intig g .

(b) Table I below shows some nutritional information of cassava while Table 1I lists the daily energy and
protein requirements recommended for boys at age 16:

Table 1 . Table 11
Fresh weight (g) from which 100 g dry weight is yielded | 250 Daily requirement
. Energy (kJ per 100 g dry weight) 2 675 Energy (kJ) 11 100
Protein (g per 100 g dry weight) 3.5 Protein (g) 52

In Africa, some low-income families may rely only on cassava for food for a long period.

(i) A 16-year-old boy relies only on cassava for food. Calculate the fresh weight of cassava he needs
to consume so as to meet the recommended daily energy requirement. (1 mark)

lﬁ]q’\
Jd

(ii) After consuming cassava only for a period of time, this boy develops swollen feet due to the
accumulation of tissue fluid.

(1) How much protein can he obtain from the amount of cassava consumed in (i)? (1 mark)

3629 o

(2) According to Table II, predict the difference of the blood protein level of this boy when
compared with that of normal healthy boys of the same age. Explain your answer. (2 marks)

ZLQ' Juiuﬂku_ 15 l.“'"gk lzdm ﬂ\h l’oi?, wad PR | w?} Loy-
H excds L. id‘l\J m‘hlwd /4 ‘.0"‘&7&\ R _?54’.1@ ...... ]

(3) Based on your answer in (2), explain why this would lead to the accumulation of tissue fluid
in his feet. (2 marks)

[ LSL bloo d v,ﬂr‘eﬂ]‘\ fore sk e e Heid ot
a c_o.'atl ey /4 Ctcypafatl o4 Te  Hid e
lﬂ)} j-&"f [nthreagt .
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(c) Cassava contains a natural toxin. Consuming inadequately cooked cassava may result in cyanide
poisoning. Cyanide shuts down the oxidative phosphorylation in mitochondria by inhibiting a key
enzyme of the process.

(i) Name the structure of the mitochondrion where this enzyme is located. (1 mark)

M"fb‘/l\fn\,el#»/l rsTilx

(i) A man accidentally consumed some raw cassava. How will his blood lactate level change? Explain
your answer., (3 marks)

[
Uh  bliel  [octle C‘wb'(f(n\aoa . Mo Lyd?] drlt Ao RIP
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You are required to present your answer to the following question in essay form. Criteria for marking will

include relevant content, logical presentation and clarity of expression.

11. In agricultural practice, some crops are reproduced asexually to improve production efficiency. An increase

in yield of these crops is observed in recent years due to a steady increase in the average global temperature.
Meanwhile, some scientists worry that crops reproduced asexually are at high risk of extinction due to
environmental changes and diseases if global warming persists.

Explain the increased yield of these crops due to global warming and the rationale behind the concern of the
scientists. (11 marks)
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END OF PAPER

Sources of materials used in this paper will be acknowledged in the HKDSE Question Papers booklet published by the
Hong Kong Examinations and Assessment Authority at a later stage.
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SECTION B
Answer ALL questions. Write your answers in the spaces provided.
1. The spheres shown in the diagram below represent the air sacs of different sizes in the lung. The total volume

of the eight small spheres with a radius of 1 mm each is equal to the volume of one large sphere with a radius
of 2 mm.

surface area of one sphere (mm?) 12.6 50.3

(a) Calculate the total surface area of eight small spheres. (1 mark)

Total  gwvfare oweon of Q/m(m Gl sqvl/\W%
= tvibx§ = (0% wmY

(b) With reference to the answer in (a), explain why having smaller air sacs in the lungs is more efficient
than bigger air sacs for gas exchange. OVe '/LT’{I/\ L,I 100 [o( ) 0{ (2 marks)

Numerous of smaller oty smsVia Hie | [wwol_providle o
Iy quvbane owean ‘va Ltiviont qos éxclammoq e il

Jcbww Wiggey oty snve fev ous @xthemgg
© Apart from (b), explain how air sacs are specialised at tissue level for gas exchange. (1 mark)
Fiv oms owe flg Tmprr it sTHe Loy Ao W(moﬂe.
They e thtiv migud shope omg|  chawvadfunist 16
To covvy vl oMo gos gribngl to pweivitein the
95 5"‘\7V(/‘1 Jov [rwmon  LTke aiv fms ave V%W%WL

wmv\‘fW\\/llwﬂ o pouliviews

FLov. 0\\0\4 @LcAAw”JQ it weern blge ™ cm‘»‘ﬂ LS OWW{M%
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2.

All cells are derived from stem cells. They undergo differentiation in which the cells change in form and
shape which enable them to perform specialised functions.

(a) It is found that the lens of the eye is composed of cells without organelles. If the organelles of these
cells had not been degraded during differentiation, describe how the Tunctioning of the lens would have
been affected. (2 marks)

Light wo wet __outeve, 1 e |ems g m{mxvte%
‘W(/v retine o 4w ovamielles  blovk 1 lﬂ/ﬂ/r{/ From
outeving  Mend, ; £ va”vmtmno\ Ioht ete WL vetina
coonwit., he Lovviied @W‘m“" 0{) levs 0 ) gul |

(b) Suggest a type of plant cell which also experiences degradation of cellular components during
differentiation. Explain the significance of the degradation to the function of the cell type. (2 marks)

OOJot/'rMo(om' Tl a&%\mdﬂ\“%m 0y w'[tlﬂeolm s o
‘lpvoviﬂ(@ P/V\Wc@/\/] +~ L ylw“‘t/ ‘o sl va’l%v
T 9w .

Answers written in the margins will not be marked.
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3. Diagram I below shows the right leg with the associated joints and muscles. Diagram II shows a series of
motions during running with the right leg highlighted in grey.

Diagram I Diagram Il

(a) Inorder to bring about the changes in motion from (3) to (5), what is the change of state of muscle P?
(1 mark)

Gtate o musue ¥ c/\nvwo\es Lo ve)o\xortrm —+a

Cobragt i .
(b) With respect to the answer in (a), state the role of muscle P by circling the following choices in (i) and
complete the sentence in space (ii). _ , \
' - (k,\,\o{ ghﬁ{?ﬂ/\ﬁ (1 mark)

MusclePisa (i) @ / extensor because (i) - Ti'/ v(‘/()’V\-J[ 15(4/17[6 W l/|€/\/]
- V .
yx‘\'\/ﬁ/ [ bods
Y

(c) A person injured his knee while running. Diagram III shows the condition of joint Y after the injury:

Diagram IT1

Structure Q was torn. How would this affect joint Y and its functioning? (2 marks)
Ghrwtwme & © l?b\or\vvue/vft/ whev 4 was tsrv |, H.

CAV \w \mo‘a,v )Aocl +‘J\$l ‘Qwo Lrves %qe%hw This
|eads o Fs[owff/lm 0‘() e amof so ma,ove,yvm/rt

o 3 Y affeiled,
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4. Dengue fever is an infection caused by the dengue viruses (DENV). It is an endemic illness in many countries
in tropical and sub-tropical regions. DENV encompasses four different subtypes. Each subtype can lead to
dengue fever.

(a) What is the way of transmission for dengue fever? (1 mark)
Py pmosgquitoes .
| {

(b) Suggest two environmental factors in tropical and subtropical regions which lead to a higher risk of
VW contracting dengue fever for people living in these regions. Explain your answer. (3 marks)
24

%f’mw\tm\ oo will [end 4o o higher yik o LU‘\’ﬂ'/mJUW%
d\w& %w% PW mm) m thert . Tyoplml -r-emmn ha
o v\o\/\ holoitat whivh has abawndeit supply y of %vod oo

P(M@ ‘GU’V 1l mserts whivh 3 e VWQO{J\MM \70 Fromemisiou
LYty 44 {ongive . People mon Tnfectech hifhw

(c) Patients mfected with a particular subtype of DENV for the first time can recover on their own After
about a week without any treatment. ot o '(7\M’/V@ MmC o e a’ o
“to <% Srvive .
(i) Give three types of white blood cells that aid the recov and descrlbe each of their actions.
(3 marks)

Lsszl/wov(]‘fé A

Phagpoyte

(i) Explain why people who have recovered from infection with a particular subtype of DENV can
still be infected with other subtypes of DENV in the future. (2 marks)

Due Tt witofion of the, 5mb17\4;70,s o DBV e it loufies
that, Lo U T (@Waw M)(m‘hqw

(d) Suggest one preventive measure against the spreading of dengue fever. (1 mark)

weavineg  [ono-sletves vlobhes
- J

Answers written in the margins will not be marked.
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5. An electron micrograph of a chloroplast is shown below:

Sy Liviwan  oyyoiw

(a) Label structure Y. (1 mark)

(b) State the energy conversion which takes place at X and its importance in photosynthesis. (2 marks)

Tl vl doxiele veacts writh watey With tU8 W/ip o0
Lt o C/(ALWO].?W:/H o Ipvoofwve/ oool / WﬁvaT«/TmTvﬁ
g g o plomit

(c) To which type of metabolism does the overall reaction at Z belong? Explain your answer. (2 marks)
buodpolom , Ty (ewbndlion of  coubon ofioside owef
watev  widh Yl M’IF o Wt o Flfvo{me ¢ Lood
which o AW onwyme —subtvate  produdt -
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(d) Describe how the photosynthetic products of the leaves are stored in the underground tubers of a potato

plant. (3 marks)

-
‘

Answers written in the margins will not be marked.
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6. Colour blindness is an inherited disorder due to defective functioning of the cone cells in the retina. There
are many types of colour blindness. For example, people with red-green colour blindness fail to distinguish
between red and green colours while those with total colour blindness experience total loss of colour vision.

(a) Based on the functioning of cone cells, suggest why»the condition of red-green colour blindness is
different from that of total colour blindness. ( Lov\o{i-\'t oA 9‘? dotal V‘“\/\Y bit V\({V\%&) 1 mark)

(e (ells defevt (olowve sty blowk omol white , Theve i3

presevel of e cells m dlu (mdHin oﬁv&c/{ﬁmem [/»/m

t

oplvdnese Wit cone cells s absent ov Jomaned

Red-green colour blindness is caused by a recessive allele on the X-chfomosome whlle total colour
blindness is caused by a recessive allele which is located on an autosome. The table below shows the
percentage occurrence of red-green colour blindness and total colour blindness in men and women:

Lee\

Men Women
Red-green colour blindness 8% St 0.5%
Total colour blindness 0.00001% = 0.00001%

With reference to the inheritance of the two types of colour blindness, suggest why the occurrence of

red-green colour blindness in men as compared to women differs from that of total colour blindness.
(4 marks)

Answers written in the margins will not be marked.
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Vp M KB X
\
KEM Y s M

(¢c) The pedigree below shows the inheritance of red-green colour blindness in a family:

1XgY 2 Xpp Ry

normal male

R . \
O normal female
&) ﬁ . colour blind male

3 4 AT 5

(i) The couple is expecting another child. Using ‘B’ to represent the allele for normal vision and ‘b’
to represent the allele for red-green colour blindness, construct a genetic diagram to find out the
probability of this newborn being a girl with red-green colour blindness. ¥P (4 marks)

(Note: Punnett square is not accepted.)

oty Xg X1, Xg f
[ ]
A V

Gamete X B Xl X

=1 Gowstapl 'XBX" Vi X

F1 pheustype | Givl wHtowt Iy oot —gpre w/"‘w
d e - bad -groen (oo hinduess m[@nm wle‘;':' Mlm‘,q&:‘egg

Probaliliby o0 iz wewbovn Leine , y’ w,% Wol- ~opreen
Lolevw ‘07\\/1011/&,96 —L / a

(ii) Individuals 4 and $ are twms Can you determine whether they are identical twins or fraternal
twins? Explain your answer. (2 marks)

Thaye owe dowtical Fwins og thev both inherited the
Sowv\&/ veccessive Ollele %vum pmwm‘ts whith both have
Tolevitncon| e grafemt -

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-9 9 [ Goontothe next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

7.  Greenhouse frog is a foreign species which is now found in many local areas according to a recent survey.
There is a concern that these greenhouse frogs might threatep a local endangered species, Romer’s Tree Frog.

(a) The table below provides some information about the two frog species:

LA\
Name Romer’s Tree Frog Greenhouse Frog
Size 1.5-2.5cm 1.2-3.0 cm
Breeding site and | Wetland, small and temporary water | Woodland; shrubland; agricultural field;
habitat bodies; woodland; shrubland; plantations | urban park
Food Small insects Small insects and snails

By comparing the ecological niche of the two frog species, give two pieces of evidence that support the
possibility of the greenhouse Trog posing a threat to the Romer’s Tree Frog. Explain your answer.
(3 marks)

The wlorfiows l/lTy e Tween fwo ;Wtu = Lm,wlimm ,
\M\&Vl \oO‘H/\ 4@%0[ e Lmall molits | T l/m‘e o—{) mmgmwuv\q
AL omal) nopuls 16 W\vwi W hem the smal| mserts e
Lt guwrfof W[;[eﬂ(elv; v vewarn {egs owmemt of Llierm |
(me howse froe) com foeel o syails fov suwinel, bt
VW\@N {5 Tvee [31/001 ey o ety mee] one 1 Jmk of
‘PWO{ Moo Wﬂ/\ of ‘HAL“UJO QP@M&S Mt ppesy oo

lve ™ I ngwe holoit ot \T[oe woodf|ovmef gl
Shvublamd + Thi Tavenses £he foodl pompetiveness .

lves 0

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-10 10

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

(b) The map below shows the distribution of the two frog species in Hong Kong;:

Key:
® habitats of Romer’s Tree Frog

<> locations where greenhouse frogs were spotted in the survey

e Aty Lo Cayg @ ‘
N z | VJ/é O A
. _ S e 0
Y * Opp s ¢
ol A { = YA

P

Mocrovs th%gpr nhouse frogs.
(© f ‘m Leﬁ

Suggest why the information above cannot prove that the Romer’s Tree Frog is facing a real threat from
B

(1 mark)

ottt o hsbitats of Romen s Tree Fnoy oo uot

J
Lovv with  flw [ooM“f/fmé wm:vt yvew [owse w&vefjs Wene

spotfed

(c) Suggest how you could collect data to show if Romer’s Tree Frogs are facing a real threat from

greenhouse frogs. (2 marks)
Answers written in the margins will not be marked.
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8.  When whales die, their dead bodies sink to the bottom of the ocean. The whale carcasses support a unique
community known as whale fall community. The diagram below shows different regions of the ocean and
the location of a whale’s dead body:

sky
region where light intensity ocean
decreases with depth
region without light —
ocean floor

N

(@) (i) Withreference to the energy flow in the ecosystem, what is the ultimate source of the energy stored
inside the whale’s dead body? (1 mark)

Soloy ooy o) whidh (eutaiv o lovmest, ament, of
emer gy T ~hvapliy levels.

(i) With reference to the above diagram, explain the importance of the whale’s dead body to the whale
fall community on the ocean floor. » ) (2 marks)

(b) What is the role of the organisms that feed on the soft tissues of the whale’s dead body in the cycling of
materials? (1 mark)

LB WA Vo SQUVS .

Answers written in the margins will not be marked.
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©

Number of each
species

After the soft tissues of the whale’s dead body have been consumed, another group of organisms start
to feed on the remaining nutrients from the skeleton. For an average-sized whale, it could have 2 000 —
3 000 kg lipid stored inside its skeleton. The bar chart below shows the abundance of different species
that feed on the skeleton of the whale over time:

e
J K
[
0-6

s

A

22

s

5
<
€ T

7-12 13-18 19-24 2536 37-42  43-48  49-54  55-60
Time after the removal of soft tissues from the whale’s dead body (month)

22

Key:

=
%
O
N

species P
species Q
species R
species S
species T
Complete the following table with evidence from the bar chart to support that the above case is an
example of ecological succession. (4 marks)
Characteristics of ecological succession Evidence from the bar chart
0 Th vumber o spaies
¥
K Tniyemses Tn gveyad
\1 ey,
(if)

Answers written in the margins will not be marked.
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9.  The diagram below shows the external appearance of a strawberry and its vertical cut. The achenes found on
the surface of the strawberry are the fruits:

External appearance Vertical Cut
achene

(a) An investigation into the role of achenes in the development of a strawberry was carried out as shown
below:

Relative size and appearance of the strawberry
Day 1 Day 20

1. Achenes remained intact. %

Treatment

2. All achenes were removed on Day 1.

3. All achenes were removed on Day 1 ]
and the strawberry was then regularly
sprayed with auxins.

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-14 14



Answers written in the margins will not be marked.

(i) Complete the following table to show what deduction can be made by comparing results of the

following treatments: (3 marks)

Treatment Deduction

[ Ahenes prowate growtlt opmd clevelspuent of

T Lmheries

ey | STl iLS ol grow withoil o kemes futact
e "HM/V( ot frrow without awheues with tlhe W/(,D 0'€A

N Auxing  cosn Qm'[%w?va& the st . /f
Srawlpanne s Withert puhoues (auxTns )

(ii) Based on the results, suggest one hypothesis for the enlargement of the strawberry. (1 mark)

Avhimes mhibit 4w mlowgement 4 e Shrawbervy .

iii) Study another treatment as follows:

Relative size and appearance of the strawberry
Day 1 Day 20

Treatment

Achenes remained on
the upper part

4. Achenes were removed from the lower
part of the strawberry on Day 1. P I

Achenes removed
from the lower part

In terms of experimental design, what is the advantage of Treatment 4 as compared to Treatments

1 and 2? N‘EI&W(’Q ’l';\—_— (1 mark)
To omswre et JclAJLA"she Y ngw\oew/v? T¢ oultq Aug

4o vewmoval of achomes .

(b) Give w of a growth response induced by auxins and state its significance to plants.
(2 marks)

Fev\Q\(w\?lb / N(F,\xj“hq U TS o s vool VVI/ULM 1/@0’(/-€HPB
iy omd_ovpely og*lelCN wnthor Vst il Vit $ 12
ot dwo . T vert with owdn witl gy Jallov while
\El/\L & w\% "*L AMA yemaTvi (T O’V(ff;nm/»l \/\M«:ﬂ/\'( A’IAXMS
pamote Odvovv‘[’/\/\ m FIVW\“E H(’/MCBJ
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10. Cassava is a crop which grows in areas with poor soil and a low rainfall. It produces starchy root tubers which
serve as a major food source in Africa. —

(a) Give the location(s) where the chemical digestion of starch takes place in the human digestive tract.
(1 mark)

Sman]] Mrfestine .

(b) Table I below shows some nutritional information of cassava while Table II lists the daily energy and
protein requirements recommended for boys at age 16:

Table I ‘ Table II
Fresh weight (g) from which 100 g dry weight is yielded { 250 Daily requirement
Energy (kJ per 100 g dry weight) 2 675 Energy (kJ) 11100
Protein (g per 100 g dry weight) 3.5 Protein (g) 52

In Africa, some low-income families may rely only on cassava for food for a long period.
oW

(i) A l6-year-old boy relies only on cassava for food. Calculate the fresh weight of cassava he needs
to consume so as to meet the recommended daily energy requirement. (1 mark)

Vi —,‘l’ - 4%

(if) After consuming cassava only for a period of time, this boy develops swollen feet due to the
accumulation of tissue fluid.

(1) How much protein can he obtain from the amount of cassava consumed in (i)? (1 mark)

(2) According to Table II, predict the difference of the blood protein level of this boy when
compared with that of normal healthy boys of the same age. Explain your answer. (2 marks)

Tl \Amw( Puoterin level of Ty [/w\ ) l(b\/;léfv
Puon P pf  pormal Weat Loy s of fit
Gone._ 0L

(3) Based on your answer in (2) explain why this would lead to the accumulation of tissue fluid
in his feet. ’ (2 marks)

T \worbey nm—pﬂ W vetnwl € amd of e ool lowtie >
of G W O [ower fham et Jaiswe *F(M
as thaore B it wadt VVO‘f%V\ VEm O i YNSR
VASECA 7 A A w\fwep Lewncerdvocl fora
\‘/ddmb{\?/vv“{ /
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(c) Cassava contains a natural toxin. Consuming inadequately cooked cassava may result in cyanide
poisoning. Cyanide shuts down the oxidative phosphorylation in mitochondria by inhibiting a key
enzyme of the process.

(i) Name the structure of the mitochondrion where this enzyme is located. (1 mark)

ey Wmembpyome e mitavh omdviry

(i) A man accidentally consumed some raw cassava. How will his blood lactate level change? Explain
your answetr. (3 marks)

Hie Ywol [acfife o [ovel ofecveases
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You are required to present your answer to the following question in essay form. Criteria for marking will
include relevant content, logical presentation and clarity of expression.

11. In agricultural practice, some crops are reproduced asexually to improve production efficiency. An increase
in yield of these crops is observed in recent years due to a steady increase in the average global temperature.
Meanwhile, some scientists worry that crops reproduced asexually are at high risk of extinction due to
environmental changes and diseases if global warming persists.

Explain the increased yield of these crops due to global warming and the rationale behind the concern of the
scientists. (11 marks)

CVDVS Ve k&vrwbwbew{ 0\5€XW\H\4 whivh _cav

o ahentted g O{QSW& Chowaut st iv -@mw\ Tt PWV.UA“C
plat . So +lese Cvops Cow easil Y nolapt, fo f(u:
wiiny {/\/\Vﬁyv‘/\/\\ﬂw/\‘tWTO’f/lMMf\/lrb lr[ce (O/;,o!go\( \/vo«mmTD\s

whivh _these oy tom grow ooy [pgh Lempevatve,

Vo oLy
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END OF PAPER

Sources of materials used in this paper will be acknowledged in the HKDSE Question Papers booklet published by the
Hong Kong Examinations and Assessment Authority at a later stage.
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