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This paper must be answered in English
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(2) Refer to the general instructions on the cover of the
Question Paper for Section A.

(3) Answer ALL questions.

(4) Write your answers in the spaces provided in this
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Answers written in the margins will not be marked.

(5) Supplementary answer sheets will be supplied on
request. Write your candidate number, mark the
question number box and stick a barcode label on each
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Answer Book.

(6) Present your answers in paragraphs wherever
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Answers written in the margins will not be marked.

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 radlus

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)

L. 6X G 2000, %

(b) With reference to the answer in (a), explain why havmg smaller a1r sacs in the lungs is more efficient
than bigger air sacs for gas exchange. (2 marks)

A Swmaller  ofr sacs  con Sepote e Lo
oir  ond  the  dust 1o the lungs

(c) Apart from (b), explain how air sacs are specialised at tissue level for gas exchange. . (1 mark)

Answers written in the margins will not be marked.

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

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 wouid have
been affected. (2 marks)

The  lens will be less _e/‘asﬁc

(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)

Root cell .

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

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 IT

(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)

Mascle P i\ C\/\w\ge {me\ confrad G relox.

(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 / @r because (i) \‘ _‘( » ’ CDY\J‘Y‘O\C*S

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

Diagram II1

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

5 wt COY\Y\Pd‘ With the ] ot . e Tt cannd

Wove ’r\OYW\a\\ ad” the end o He bone comnot

rady o eich other Theefte, the pexen_camot,

\:\_m\\\,( .

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

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)

W\OSQUAL\\TO

(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)

1&,&@ OHﬁY\ i m\A ﬂ\e 'V(\ochons e
acc Y\m\r - the &k o orest . ﬂ@m will be o == web 0
%m Viter aﬁ‘@r e rain wl\rc[\ arVP e mas%M?fb

ommm G moym{ue FOI’asf [s_a_ gulfable Ma}o‘faf 700% ’4!6

I mpSgette fo !

(c) Patients infected with a partlcular 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)

White. Weod cell can k// the \irus tut pbat
ourbody,

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

’Ihere te__no___Thedffon % /;”eafn%f br fhe DENV
1 connst &ﬁl’r\mlafe the YhCVnOY\(? CC//S ZLO l@ﬁée /?mm/:ef
the s .

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

Spray the  pesticles fo fhe 9rmss

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

5. Anelectron micrograph of a chloroplast is shown below:

(a) Label structure Y.

(b) State the energy ¢ conversmn which takes lend its importance in photosynthesis.

(1 mark)

(2 marks)

XA codfcin Ahe Ofeon  figmert . wk] td\ com
oot the  sunl m\ﬁ o /{o ﬁf@ p m{vsumm

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

(2 marks)

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

(d) Describe how the photosynthetic products of the leaves are stored in the underground tubers of a potato
plant. (3 marks)

S

[ AR VAd

Answers written in the margins will not be marked.
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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)

(ore. @\ T8 o o detect 4ve oright
CHON

(b) Red-green colour blindness is caused by a recessive allele on the X-chromospme 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 Women
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)

Mﬁm 01’! }zm/e One c}\ro Mosorme %@ Nv\c\
women” hae fuo X (érommome Sthee the X - chromesone
Is lelesslve, ﬁl JY\\e woven tale L\e’(er(fm%ks Tb\ﬁ
X_chromesme wight. be _masked, ﬁoweve( men only
have one X chromosomes Tlmp/w ~/%z€ - 9ren
Cofour mCJM% ___________________ OJH .................................................................................................. n_men S Xd’lm ......................................

s l«g)\efr than  ® m Lomen ‘s

Answers written in the margins will not be marked.

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

1 2 ' Key:

O normal male
O normal female
é . i . colour blind male P
3 4}> 5 b \( ‘

() The couple is expecting another child. Using ‘B’ to represent the allele for normal vision and ‘b’
to represent the allele for red-green golour blindness,.construct a_genetic diagram to find out t the

probability of this newborn bem 1th<red grew (4 marks)

(Note: Punnett square is not accepted.)

a @Cneﬁc Jcagram of the hew born bCle @Ww;@‘d green 60/0;;51:}/7!6
po\remfs > X )

(chwxe‘(es -

Fhenﬁm?é: XBXJ'B ‘X&Xb AT X°Y
L | |

-
0%,

(i) Individuals 4 and 5 are twins. Can %u determine whether they are identical twins or-fraternal
tlvi’ni‘{ Explain your answer., (2 marks)

Tdentical tufins

Answers written in the margins will not Be marked.

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 1.5-2.5 cm 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 insecfs Small insects and snails

—-—

Also.

Wy \x\o\o«\A _\'\(\?W%WQ

n\/c

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)

Dot ot e %mq A\ j(g) e eo ol Tysects .
\\a\/(i compefTion alowT the 'FGDA

™ wooc\,lomA and

AAAAAA i }
fhes will

Ve Stae . Sthee qre&nuomge

) &&e 15 \omo\exr

hon Romer’s tree ﬁm&

5 tree ﬁoa

Remer

Tree fw%\

Y\A\Q\\J( nst Be WOW\ , —ﬁ\em%b (e, qm%kmf 1D'r0‘0\ % a \'hmﬂ‘
Y the Romer 4 d

Answers written in the margins will not be marked.
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(b) The map below shows the distribution of the two frog species in Hong Kong;:

J‘A P

X\’J/ % C;ﬂ @

”/f °e .\ % o v
(,:' ,ﬂ? ‘@ o ¢ G
L, ~S o
at ‘5./ S\rﬂfl.f :&Qﬁi
o o P L\

Key:

@ habitats of Romer’s Tree Frog

<> locations where greenhouse frogs were spotted in the survey

Suggest why the information above cannof prove that the Romer’s Tree Frog is facing a real threaf from

thew (1 mark)
Most of ﬂno fomer S /rm s AablTaTs are_ af

TL\Q sime  locathn oﬁ are%hwée ﬁfml The‘ﬂ conng?_meet

(c) Suggest how you could collect data to show if Romer’s Tree Frogs are_facing a real threat from
greenhW (2 marks)

Pt both of the dop type T one b and
G ol;ser\/e Jr\/\mr chIvY\ +on*J mcl'\ oﬂ’t@r

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-11 11 Go on to the next pageJ>
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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)

c\ewmposef

(iiy 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)

Ocegin \Q{oor mﬁmr\ M &\\I or a!usf ﬂqe Jponmmse,v

Can Cx\osor\o ‘Hw, deaA bm\v\ of J{Llf, HMle -hﬂrier\‘h

(L\(\(\\ An \re,S&]) atlon .

(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)

\.M {Sﬂg‘y

&e com\ms’rmw\ \)adcmm

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 coutdfrave 2 000 —
3 000 kg lipid stored inside its skelefor The bar chart below shows the abundance of different species
that feed on the skeleton of the whale over time:

jM L

7-12 13-18 19-24 . 25-36 37-42 43-48 49-54 55-60
Time after the removal of soft tissues from the whale’s dead body (month)

e

Number of each
species

~
a
<

species P
species Q
species R

species S

BZ ONM

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

48 e morth” W;@

Specles (_appear and
ted on the whdes Tpid
3}736?@5 Q. d1dut DppRs
efwe. 25 months.

(i) In mowth 0~ 1) Sbec(&
Oppest. and slart T b Teed
0'/\ the W\/\mle hP(d

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

1)

(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

Treatment

1. Achenes remained intact.
— Y —

2. All achenes were removed on Day 1. é é’

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

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

(ii) Based on the results, suggest one hypothesis for the enlargement of the strawberry. (1 mark)
The achenes  confaln auiin | make fhe
S Lem(ljx en hrge .

(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. ———y L

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)

Tmahm\‘f Lﬁ an be Olzsen/pcl i _one part o’ awXin Ts
yemoved % e \STmLm &S eh/w;&w

(b) Give one example of a growth response 1nduced by auxins and state its significance to plants.
(2 marks)

a1 will awtd the it Jl'fahf once. Wl
'ﬁl@}’e Qve “’L’Wf ~od# (h fLﬂlﬂL 7%6 auXin wr//

move _ +o ﬂ\(i Ie?% The D/amf WI/ Oer w)ﬂ/
Bemc(lm t ettt

following treatments: (3 marks)
Treatment Deduction
1 versus 2 ”f{" " I _ “““ e mRAAs s T V ne Sme)DWL
Qrow hoYhN\“\j (n duo 20, Luct Tmﬂnwf 2 Is mwt en[aﬁe
2 versus 3 \ ' |=ﬁ‘€g : EGETMI J’f’?
%ﬁ h Ehjuage buT ot by
Slhouw W 75 @QM Np:?ht;l{s’;»e‘
Lversus3 1N L_grows h‘)hmu“w Tn &m % Im&t Trca‘ﬁv\&\t 3
s Cv\\ak@lc b 1ot o r\oﬁm\ NE

Answers written in the margins will not be marked.
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10. Cassavaisa crop which grows in areas with poor soil and a low rainfall. It produce which

serve as a major food sourc’ﬁrﬁ'rar

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

moudin Soll Tndestine .

(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 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 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)
dantunnd -

KEEnw Y

(i) 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 1I, 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)

H(s blood potein level Wil be gper Thon
noYmal hemlﬂw \oous of _sume age  Slue he

A(ﬂ\tﬁ . (lbsorb VL\\JE /m P/mrua/ “m—?‘ﬂ/m

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

anid

A\ PYDTC\Y\ (R Tv\amﬁ the  musdes @n and repd
Jr\z\e Tsswes. 11 there ove  not profen . The imued cou\hot

A ficgwe flod ud\ acc\m\(»\& T his et
(otetva Yﬁ"\ The not  be f\) N\SPOYT 1 his whole bo&g

Answers written in the margins will not be marked.
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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)

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

Answers written in the margins will not be marked.
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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 mcreased yield of these crops due to global warming and the rationale behind the concern of the
scientists. T T 7 - —— (11 marks)

T\(\ece NS Sonel.  eseein  conernad & e scTenkBt

........... ) \\(\i\b%&ﬂ R (RN

NN S S VT P NN R S
WS e 0~\0\Q, e o&x\)’\ ’(\\e, Sity“mr’(w\; c}\ﬂ’s\«\%

Q\o\ocx\ X\\QN\ N\\ON\‘\ ge . N, ‘(\Aew w\m\an be
Ssmt &\sme [Y\ Crﬂb \NKQ VIraS nn/\&

________ bacterio. & Tt . Doing qs%m&\sm UGN N
\eod e dispase o ‘H’l@ O%Frm(} he Qrops Wil
Je, Do H e 9 lobal AYANg. Some o rops.
AAAAAAAAA m(gl\fonfy WVie rdaSpec:(T'chmW\PerTv\re
ke wivter, g f bl sininy. will_lnd e
ﬁ%@flm fumprture _ gels Ml\ef e fo fle acfapfau!rg
O'F the Cms ‘H\G Sv\mm‘ ﬁ/)DMMw@ pw:l? qu
\okr. The wa

Answers written in the margins will not be marked.
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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.

Answers written in the margins will not be marked.
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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[elght small spheres with a radlus of I 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
f (a) Calculate the total surface area of eight small spheres. (1 mark)

50.3 x2 =)p0. 6 (wiw)

(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. _ 2 marks)

Because, \/\mv‘m@ oW Y Sach  can ghaovten the
\QV\VV\'W\ Lot Augion for the waler WGJWLW whih
15 e o Laster thnn e bigeed gy sach. Also , umaller ajv
cacy Ave Logilibecte e wioterin Exhannt from \loo o wlmuh

LIO9LV 0 ) ¢ sty 15 slower fvin YA dvaller  onie.
(jJ(c) Apart from (b), explain how air sacs are specialised at tissue level for gas exchange. (1 mark)

Riv coneh e Speiplised At HivSwu leve| +For

Nas5 X hapgy AY " Awnvg gab exvhange , Wydrovtadic

presouiy 0 Ccnt’ whih g owtﬂ cnital e > uLe ML
“T6owne lewd Br aen  eXthange.
v v
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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)

(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)

guavel cell

Answers written in the margins will not be marked.
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3.

Diagram 1 below shows the right leg with the associated joints and muscles. Diagram 11 shows a series of
motions during running with the right leg highlighted in grey.

Diagram I Diagram I

(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)

SJ”W 55 vantde Y contracts

(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)

Muscle Pisa (i) \ﬂexo / extensor because (i) W e ‘f LoYi + { 0«,(/% 4

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

Dtagram ¥/}

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

Whew Gtria Lmv\@&wob +0Yw , Whidh WMeans dhat, Ge

W/W%MW/W(AM@M Wiy, Ly P cortyatty it copnv

boendh 7o len sw s Q Ltevdov) g Tnelattic, 5o &

Cawnot ptdade 1o e bowney and affet poople 4o walll.
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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)
Vectovs.

(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)

Simte +he woabier 1w —Hoy‘\ml pvid smb—froyiwl vegionﬁ

Were  umid |, whids attratly,  wiore  \woitovs *ﬁo Oo theye
ol e é%owmtwd’/ woter 1\ the \a‘“%ﬁu\/l‘ﬂ avd t’“VGVlQ ploce

o vl %ew o sunvive and prduite  papre g#gm\ym) Aue 1o +he
\/ﬂptl\/lg p\ace apd tead ts o lguer risk of CoM-\met;:Q Aenoe fevar.

c) Patients infected with a particular subtype of DENV for the first time can recover on thelr 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)

Y eyiter TM,PW;@OQ@‘RQ’;
ocurs . Anfisen will ottac, o amﬁ\gad«/) whilth  Lovvny, &

Whey there ave bactevia oy ads

Also s [vsis Tu alye pvie oL fue  Aupes B of lote
vievd cetls vigy (an ol e VﬁCDV&'WU/.

(ii) 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)

Bewrnse  avtigen v the body can only labt for 4

SViovt p@noa{ of twiig, thuy the Ot\«ox gu\ﬂ‘weéj of PLNV clue
sickness

+0 yatation wiidn becwnes  diftaent tyye of

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

Tom )
to remove breedivg or Widive ploce ﬁ; the oduito

B to  venmove  +ha \Jsm@mm waber thh the \gmeaﬁrw) place .

big_clumys , wiioh 4 wse evipme o Aigeyt dbe puctena.

TERUCA
that anhigevt T e \000(&2 el Mt the sane a5 the DENVV and canwkdt yyotect,
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5. An electron micrograph of a chloroplast is shown below:

POV S,

(a) Label structure Y. (1 mark)

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

Coalviv_tvde o e process phel tmbes plave at

X . The everay comversion ¢ e vedntivg o 2-C

cO Wlp oumﬁf -

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

2 Lelovy 4o the Avimboliv Veaction .

Answers written in the margins will not be marked.
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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 Elefective functioning of the cone cells in the retinal 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 functlomng of cone cells, suggest why the condition of red-green colour blindness is
different from that of total colour blindness. - (1 mark)

Becose cone cel\s v the  petiva 15yt fuwchion
wWhith  wed —areem colovr blivdnesy 15 didduent Lrown viher
(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 Women
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)

Wawber v

Ay e MenVynen, of . Ved-rnem  colow  blwndntss
nre W thwian e Women wMitk Men have & o
Tweeri¥ed Aisorder dug Ao Agkeitive twvictionny *f the
Lovie oWl 1w Ahe vetia, But if Jcl/\@tﬁ Wave total coloun
LU advess whidh vaeaws  Covie Cell ool rod cetl were both
W _Cunttiogne, ) W oned  thert & ey "jVL\@ a fon

J
pergle fWad woth 9F Jle  verepors weire wot %mw&‘ow‘/Vrf

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-8 8

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

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

Ll 1 ‘ 2 L. Key:

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

3 4 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 4 girljwith red-green colour blindness. - (4 marks)
(Note: Punnett square is not accepted.
parents Tndividua | Zndividual 2.

X" X" X® il e Probaility
cf tle wewborn
\M:Mj n @]Vl vith
pedl~fyeen €olou”
plhinehress:

{)amd%

S e PYWM&?“‘&Q o thiy V\€W\00Yh béffvuﬁ no oY |
with, ved-AveM  colour plindress ¢ 0.

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

twins? Explain your answer. ' (2 marks)

+they re identical twing  becanse at  Bert X opedn
wlowr Liwdness of Abhe pllele  pery mecessive | So

potle of 4belv alfele vaust be  colowr Llinaness:
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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 1.5-2.5cm 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, giv@ pieces of evidence that support the
possibility of the greenhouse frog posing a threat to the Romer’s Tree Frog. Explain your answer.
‘ - Ve (3 marks)

Yor the \awwﬁmg o1t and Wabital , Rowers Twe Fvoj\ nve
Wawsty Lowted on Wet lpnd ) swiallavd tempovary witer brdies
bwt Grveenhouse 'Pro\o\J vg Locatedd 0w Wowd | pu s 2% pm*k/

ARV il tuv ol whol ave Sresultted tuat Kower's lvee T_YV:] oLVt

wuim\(\) locnted ovt +\re huwid VeAion but  (ireenhouse, T"Nﬁ MWW”\V]

C1 vegrnowye Evon ushlly_eat swall Tnyects vl il bub
Rowiet’s Tret Froy only enp smal oot Wik Greonhonst
1w can hae Wiwve oot and pgrow Taller and rapidly omof
e Gre of Gutenousr Froq T gy Tl ke oWty Tver

‘\/’Yu%,

Lwe wn o W@ heqyi owa which  comr Lo mawti\} v leoral amb.msg'
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(b) The map below shows the distribution of the two frog species in Hong Kong:

¢ .fV\ ) VRPN
fR% S
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A o0 i~ LN e # 2
Q< ® o0 ® o <> ® a
o o LQ N “\0@\_«. CA:S
S, G AL
q /*\,5./ T e, S
gl O T(;,O (V (,\)
Do e 3N 2 ¥

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)

Berpuse  +he puwbver of  Rowiey % Tred Frog )s_more
than the Apeenhouse fro9y

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

Collee+ the gtual vwmber o P Rowiers Typee FroAns

2N greembionse o0 . TnVishats i, haitols of
Romer’s Tyee Froy omo& Areenhouse Hrog g angd compr'e

gveevilo -
Witk them and 4 ee Wow WMW brogs it o

thrtay ) the Rowr's Tree vaf),
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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 reglons 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

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

Neat enero i

(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)

MMW@’W@M U .covmpos ev Wil ole Comap0be wheile's
Aead \00!)\'/\ D\V\Vt Farn 'H/\@ o’\%OW\png vt OOV AW
compounnd £or Hrdication te do Vidrogen oyhe.

Do i comyou,vtﬂ
(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)

dhe compo sition .

Answers written in the margins will not be marked.
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(c

~

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:

L

A

7-12 13-18 19-24

25-36

37-42 43-48 49-54 55-60

-Time after the removal of soft tissues from the whale’s dead body (month)

Key:

B
V%
0
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

nuwwmigzL vy
of speciey ¥

) §€aondmm gmf,w}g]on/
mo e nutrienty apnd e

mbl/\?[/w@ from %,7» L0

feiey whitve Tudlease the

Mty A dhe W\wwri

specits of tye gy

£, 7

lo‘\w(]vevsht%

aleo Miregio .

Frovin |11, 9’1/0/&(5

@ Primavy  enctession,
J

¥ virere Mewzmﬁ\ﬂj] .

there Werp 0V pivoser

CEATICOmmuni 1Y Suh 25 Aray

~

pat €irvt | WLl v

the gperiey 1o deOtasng,
! i
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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

Treatment

1)

1.\ Achenes remained intact.

L

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.
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(i) Complete the following table to show what deduction can be made by comparing-restlts of the
following treatments: (3 marks)
Treatment Deduction
Lversusz | |A-Chenes remumed it je the esceitial key
0 Lacilitale pho avowth of Lo Stranbeyvy.
v |Keguler spragee with auxing withoul  achene
tan Also facilitate 1 growtt of sTmwbeny,
o lAchenes wevna ntad and auXint Cau {ucilitde
e growtl of Strawberry .

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

Aclhenes (an {ocldote  dhe @yovvm o
é‘fmwlgem/}_
Y

(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.

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)
The advartags o€ is wot The upp e

ket Lo g Treatmert 4 Can ensihy ha
et of lower puvt o 41y styamwbeny) Loy tle grawtle | v Ty about tH
aoherts o facilitete vie griwth ol YTy YmoVe Accpquistt thom 4 euwl 2

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

plants s D whide thee 15 a
Strovy Lisb ivterty o € fue plawts with awXin ja the 11
l/mmdd ke . auxin Wil wiswe 1o iy ﬁg)l/\‘l’/ ade pngd Arow
4o the gut gide to faollitote 41, plant  orowth.
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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. - D

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

Moty COWTJ@ and gl ntestine .

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

Table I 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 (kI) 11 100
Protein (g per 100 g dry weight) 3.5 Protein (g) 52
$5:0

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

(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)

25 000 o

(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)

350(@ Y,Jr H’)\p@j dm/J\ vv{;\l{)‘/ﬁ/ )

(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)

The blood yrotey level of vovynel \/w%\%\/\\f\) \o\wp f fle
Sovne age Wi\ e \aowner twaw the b -year olol L) veliyy
&o"\\V\ own LSV -Pvr 409%.9%0@ 'H«p, PYDJ(\O)V\ ’(— COLSSOV B

16 Less tWon Lae ol olail Y ool , 40 blood prodem [oved 9 F
Vigyvad Do) w3t Lo UGy
(3) Based on your answer in (2), explain why this would lead to the accumulation of tissue fluid
in his feet. (2 marks)
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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)

WitochondVin  matv)X .

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

MHis  lolbood lactate |ove] will decrenge.
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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 improyve 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)

Tveve vy gome veasows vf e Thovnbing \1‘\\%04

vi 4w CYoYy Aune o O}Lo\/a/\ wﬁrv\X»VL\D) and Y

V‘WOO\'/\QU/ bind +\e CoALe s £ _t\"? SL/T@V\-H%JCS)

Tibt 16 ploval warwGnwy yersivty , crvyh
-c«\ow» A\ \/\'@\01 w i) vwl( \/\wvv LA\ wint o

Aun Yo 4\ \svw(M/%\mﬂ'} \/\\W\\A fown p%(o\‘f/t/i e Wik Vs

PR Loz o pwﬂ(wm.
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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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