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1.

SECTION B

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

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)

N6xR . 09 & mm©

(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)

QZW HO\\A«\( Sma”n” Cl Lo Sacs Wl ﬂ\é (V\V\QS \V\Cf(’«f{’,

the Fotul gvmﬁo\ce eq \,.)mc(/\ can mclease tle. fO\'fP *’ér

(L8 exchanye .

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

_X/j( (S W\Q’CQ\\ jY\/\\(,\L ,V\/\/\\L\r\ feduce ’\\,& d Hugion

3 \S)io\v\d

Answers written in the margins will not be marked.
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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(degraaea during differentiation, describe how the functioning of the lens would have
been affected. (2 marks)

Lens mon no ]BA‘}(f '@\'\V\L_[L(/Onawe ,S‘W\Ce. 74 (e(/\S

cel(s we\’ et “F@/ermﬁ«f@c(.

(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)

Roﬁ‘} L\ot‘lf(‘é”,',({/ }"\C"MSC r’fs ’(’V\}‘H\ o d gwfv[«w

area fo alsorl, \voiter e\Hp,f ((e/C;ﬂhrJ&\ (o

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-3 3 | Goontothe next pagé>

Answers written in the margins will not be marked.



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 m

@ 3 4) &)

(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)
I& C(AOW\gC_ 'p(om con’fmc’f to re [0\7(_

(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 Pis a (@r / extensor because (i) :’k C 0(/\{‘( 0\(;"F M\e e ‘f’(

Q\e)@k

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

Diagram IIT

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

Hruture QL binds  ends a),\,ero bones J(oc,c\‘ker when

the [omaont s forn. Two bines way cuntd be enclosed

and _fhe pafient oy r\JHz e o WC\H(

Answers written in the margins will not be marked.
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4.

Dengue fever is an infection caused by thENV). It is an endemic illness in many countries
mnd sub-tropical regions. DENV-encomipasses four different subtypes. Each subtype can lead to
dengue fever.

(a) What is the way of transmission for dengue fever? (1 mark)

\Virug_carried by fhe vecTor.

(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)

\
CU/\A {’('\@C Z/Véﬁ‘lws 01"? r"l('\ﬂ— A(‘CMM)VWC(GJ WCJ‘e«* ond
watmth (onditlon Provides . 9064 pauiconment for g

V"\qu'l'fozs (UCC‘(OP) '!’;) {7 fCPFO(lMC«f .

(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)

B-cell , T-cell anl plasma cel].

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

B~cc(( ow\ck Tcell J\C«tefém'ho\'fe wfo_memont IR oe({anJ

M/\(’l/\'\Bn (’E’(( ’fO {(AO\{— P&rf((w\c\f‘ O\Vﬂttwn ,Mml QI%MM\

cel P“JM& Cm‘moo (Cg

(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)

Stnce Thaf fue Saypes fﬁD[IUU Lwe {itetent anligens

while meamort @l cam Qm‘w,, rememper’ e Pm‘m e

G\V\_f ?er\

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

Weg (g (Ong c,[ef‘«\'my (n (ounfries sife fo‘f’fcvmf bile by wecr,

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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5.

An electron 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)

W%wax CQV\_EMV\ CL] OfOD[’N” vvl’lrLL\ O\Iosoflf) w,W

€n€f@

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

(ot bolism ,~\°\9~  breaks [arse.molecules 'wdo Smaller

m9(€(<4 [(C

Answers written in the margins will not be marked.
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l a weosg Sf i . new waq ¢
(d)| Describe how the photosynthetic Qrg ducts of the leaves are stored in the underground tubers of a pojtatoﬁ'\'
plant. (3 nmarks)

Grlucse_is_produced by pf«mnﬂa,s w it toen ffqngpwu

— eerennsnes Phar SR I IR B O T S R -l AN SR Jos . S S

ﬁﬁf‘CL\ —(of 9fom§e, (N '(l/\c he Q’(Lo/a\gp t)féan

‘\[(\6 ceed *{?’H\C ch\‘fo \Cof ’ﬁ"\-rwl'\’ wWe .

/
P(/(’nfua”((]l ,

Answers written in the margins will not be marked.

~

2023-DSE-BIO 1B-7

| Goontothe next pagj>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

A leed
e

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 colourbTindness fail to distinguish
between red and green colours while those with total colour blindness experience total insion.

(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)

Cone_cells are r€9170n9xuf“f J(ﬂ“ncwcl« colowr while 1€

15 Q PHNC’CO{"( Vﬁ"{fenf wzﬂ\ ﬂ?({ﬁfec’n colour ledness are_able fo Jrsfmswsh oﬂef

colio(,\r QFW‘T fom red and qfeen . whi le 'fo‘(-o\’Co{o“f‘ bl adneee Can’t .
ed-gre... vowow vlindness is caused by a rwele on thwhlle total colour

blindness is caused by a recessive allgle which is located on an autosomie; Tiretable 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)

......... /MF Corfians L X- Chrom%m(« in The 23t peir , while demele
(’OV\]LO\V\S ZX-CWOMOSOW\K. Sr\ce 'H'\Q ~01He1 - for fed- Gleen fo{wr
H;r\&\es_s (‘5 recessive ,o}Ommqu M“(’E wll Le Pr@mf(’c[ T
L\ﬁfef OZ\IWff condifion , s00 /0(’}& amonnt }Ll wormen Can €0 Jow nof”\q(
/ston asﬁ\%(«wf Z)(-Cl'lrmo;omes Howew,f morle_ace nrf 04}>e; {o

H\“"I 9n(¢. oor\fmw 1. ﬂ(f{{@f‘t s (O\F(‘(’f” PfQPOF?L/ﬁ’V\ JL
V"\C\{e L\QQAC‘O[OW H('\Jnegs BERPN WOV"\f‘”( . U

fed-green

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

B\( sz : Key:
O normal @

O normal female
d) . 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-gree.tﬁ]r blindness, construct a genetic diagram to find out the
girl

probability of this newborn being ¢ girl yith red-green colour blindness— (4 marks)
ote: Punnett square is not acc€p
(Note: P quare i €pt

Fo.  EY %, Bb.

%m (’fc @

Fro BBy XY 1t

The rowple has no ;Ffﬁlng}/}'/}"f@ hve e, 9}// W'ﬂ\ ch«gfreq
0loar blindness

(ii) Individuals 4 and 5 are twins. Can you determine whether they are identical twins or fraternal
twins? Explain your answer. (2 marks)

([’\f"\ nle (Clef\f((’o\’ +W<V\§ 'H\e‘dn L\G\vo, Some. Qfm(er qnd
(“J'Sf“"\ ((ow lo} mclf\csc- S(“\(t JU/\M\ are. dwised 4eoen The
Same zwaofp ﬁ’\t% . fLmQQ ft\e ﬁw«c C[/\NMOJames @

N\‘\C’fﬂ/CA (M/\ fl/\r’ i pPar (’NLS

Answers written in the margins will not be marked.
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((?é"\ of-

7.

Greenhouse frog is a which is now found in many local areas according to a recent survey.
. . 4 t]

There is a concern thatthese 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 < ]123.0em

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.
G marks)

ineecle . The decresse 1 the mtmbm "L prey . may. lec,J 7‘o
N fecrense n number - Roner's Tree ffog ,W\,\ le eqreenhos
eo S (o toed on smalls , baf Romer's Tree Fro, can’t .
e, oot Sizc *{L brvee nhouse [Frog ¢ WW They
thet S Romer's Tree Frog , Romecs Teve Erop, ey be
Ceehons , ZemellS)
less CﬁMfC‘ﬂflde fb\o.rv Weehouse frog ois 'ﬁ\e«”;\ wre_Smeller .

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:

TN M@ “M”? L E ¢

/'\/"‘"l\\ Y s {.A_/z\d
5N
:?\) C/ ’{"u W

%) £
¢ 7 o~ e “l‘
e = \‘
c{ /\g Id »\\é o°}7<> u{}{\?’O <A§ ﬁ/ﬂiﬁ.\
P I e ) g W ';&
S . ASEN
P Sy AN
Fm‘ ..‘7‘“%@ G T o« cy@‘vz\p{/ \\\il/ / {“/)
'/{ LA ..l,'\g 2 C{‘V‘ﬁ?p ¢ aq

Key:
® habitats of Romer’s Tree Frog

<> locations where greenhouse frogs were spotted in the survey

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

Mosfly . ey hove. the d ferent heb e Thes e i d bferat
o(\e\ﬂ""l % ’H(al‘* are Vl‘rf k(’ 5}—-%0&(’ (omtbc'f(fwr\ .

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

Calonlote the velafive, abundet o fhe hobifid

f(Afuz,. [(ve. \GO_geﬂf\e'p and shalt fhe Sam  redurces

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

(a) (i) Withreference to the energy flow in the ecosystem, what is the ultimate source of the energy stored
e e

inside the whale’s dead body? (1 mark)
e by &uj\u flhe edeble Poc i
ol el -
(ii) With reference to the above diagram, &xplajhthe importance of the whale’s dead body to the whale
fall commumty on the ocean floor. - (2 marks)

TL\C g Q Sc\eq ................... ‘9543, AAAAAAAAAAA rev (cLCS \0‘204 ,moo fy f+ ﬁ\(

WL\«e ch«[ (OVV\VV\"\V\"r‘l,. LSO Pmém(e( WG\JW' F‘W\LNC

V\V\ V\\a J‘O qu o~ ‘h/\c Peeloh ‘,J( 0\4‘( I\QL\{ go OLCS

W\"\‘L QC\CC mSwF‘C((((n{ 'C SU\PP\\I

(b) Whatist rol o\i%he organlsms that feed on the soft tissues of the whale’s dead body in the cycling of
——/‘
materi s’7 trmark)

Qo«\s«m\efs

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 2 000 —
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: 5

|

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)

7 A

Number of each
species
s

Key:

B species P
species Q
[l speciesR
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 ecologic (4 marks)

Characteristics of ecological succession Evidence from the bar chart

o It 0 Occupield L«x_ Cnfhe PemJ 4 0-4 month
OF}‘.»M s ln 9(4#77’ ‘\'H!’r he removh| of thf‘h(sqq
T7€r‘(9é Af‘ ’(l‘wv\C . ‘«/lf\o\(f’s 460\4 loe(igq (S J'ﬁ\rf&(
o be congumed .

(i) Of\/“;qnzﬁms (qn 7f0w " Tb\c Awmber JZ{" 6016(’\

n o5 rot 996((€s e oo [odf
:r\ n C‘\Of‘f P@"‘(VJ «‘J——
’hme

Answers written in the margins will not be marked.
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9.

The diagram below shows the external appearance of a ‘s.irglv’bg_ly 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:

Treatment

Relative size and appearance of the strawberry
Day 1 Day 20

1. Achenes remained intact.

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.

@

A\
¥Q 0

Qmi\q\\‘l\s e,

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
N The effect ’\3(‘ acheneg on | e ?ro(,ﬂv J/n
the dqub«r% "\ prensent -
s L Tne el of Spraged Auding on fhe grouth o
e clrawberry — presedt
s 1T E8k - 9pouth shihe stoa L’fff‘ja (00 diflon
V‘J\ﬂ\ Q\Q‘/\W\fs and S]DNW;,( B FuNS |
(i) Based on the results, suggest one hypothesis for the enlargement of the strawberry. (1 mark)

Achanes \?rem%i'e f‘/”‘“ﬁ‘\ a{}ﬂ\? S/m\wfpeff\g.

(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. S < -

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)

'6 Coyn Compare ﬁ\ﬂ %rwﬂ*& 0\6L1€m" CQVﬂL&mw P‘ﬂ”f
and oxc\nelf\P& Fﬁw\evel Pvmf fo«ﬁ\t’(“

(b) Give one example of a growth response induced bﬁ( auxm? and state its significance to plants.

(2 marks)

Phefoteopism , (1 4/l plant To absorl, smore [lsl?
‘QOf‘ PL\‘Y‘LOMHLCM

Answers written in the margins will not be marked.
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10. Cassavaisa whlch grows in areas with poor soil and a low rainfall. It produces\ starchy root tubersSwhich
\

—————————
serve as a major food source in Africa.

(a) Give the locationf é »where the chemical digestion of starch takes place in the human digestive tract.

(1 mark)
(\f\ D\f\-k\’\ (’O\V‘t%‘\r N 9/\/\0\\\ ‘\V\J%&J[(( n ¢

(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: / LLQ 6
' v Tablel' d(( 5 Y. ‘ 7 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) 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.

N AR r R
(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)

LHCg,

(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)

(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. Explam your answer. (2 marks)

TL\C 5/0*’4 Pf’fem [ece "4’{"\&{ Lowl (g °W€(r~ Ythm oth en
nermal "\t’ol(ﬂuﬂéoyc szmc h(. Vu)fc.lce (M«‘chwn'f
fO’fc(r\ €V€f‘1({cw\ ~

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

V=78 OACCW/\AIL'VLC:(C i‘V\ ‘{M %f boy S %6&_6‘

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 i ide
. . . / . - . . - . - o, .
poisoning. Cyanide shuts down the oxidative phosphorylation in W by! inhibiting a key

enzymé of the process. —_ N5
_j— Aee l—(c/l,.?_ R&xi
e is located

(i) Name thelstruc of thle mitochondrion where this enz

ikochendc'n | madfrx .

(1 mark)

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

The wan ‘¢ bhol acﬁfc leve[ Will ‘merense As
ﬁ/\t (\M\V\(t&c I 'h\e, Cow (80cove. (nhbif {ke e\froérc wsmfe\?"a.q
The men mon- hove . lnsafbidtent, enmu;, Cupply. Thcfelorc
(\Mero{m r(’SPvrej\M ¢ Corveed ouf (o r€ ease /'H(?f wl1 e

o tatic m(& ¢ produced , ond which will diffue fo foe
bleed, Us:b\c(w«a' ctense o The blood lacfefe (evel.

£,

Answers written in the margins will not be marked.
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AseXinal Fwogy ‘s
o |

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. ( icultural practice, some crops are reproduc exuall to 1mpro§ e production efficiency. An increase
in\yield of these crops is observed in recent years due to a ste gase in the averagilobal temperature.
Meanwhile-seme entlsts that crops| reproduced asexually/are at hlgh Tisk of extinction due to

chivironmental changes and dlseases global warming per51sts

Explain the increased yleld of these crops due to global warming and the ratlonale behind the concern of the
scientists. ° (11 marks)

The Qsexual repfocfucﬁm &eCM«SC ﬂxe %neﬁ( Uarition
by random feci| e lon . The 0 Hspring - ol e B Gexuma
rﬁPf"é\«c Nt \Jen{'tfﬁ’u Sanae._ 4y f m‘)ﬂ«’r‘ P(QV\T) whith
NI T(C\O\J( the diseases fhd carried E\LJ'AC va%r P/qm‘
W(“ (V\th‘f o fl/\e_ Oruswm /-[/( (4 Sufe ﬂw\t ﬂ\ﬁ
0\56/((40[[ r&Pl‘&J(«C( n .0qn ""m“ic '(W ‘fcclcl Lv\{ (’f m:. 9L-P
(\PA\A {o Pom’t s xfinctien {oPC‘aMe J:f/ﬂxf n herite]

diseese

Yecler , urtte lobe] warming | The carkon dloxide ( (Oz),
\A/"\\Ll/\ K a k\V\c\ \"L Sreen l‘\OULSC Q@f/ (M(Pn‘r“j(om (n
C«fmo)?l\m? mlease . The (/(’d‘c”q TR (’OhaonJ(f«ﬁon MGL-
(O~ ((’o\(lm,@- to =« L\lQL\(’f rfe @L Phsﬁswfhefzs 4uel
an (£ °\L>(€ o Pmcfmce More wfo@ci W\A \pc,ﬁfff Wl«J,
V\«(’M\S Fh\d “ll’\f P/an Srow Lestor Tle Y cefd merecusc
({onever 01’0(“\‘ W”\f""l"’ﬂ—- (C%va(’/«f O nedeuSe m
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I.

SECTION B

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

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 radjus
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)

Dol curface aveo of eipht shall Sphere
/Z,é)(fs ,0&@(”””2}//

(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)

twaller air sacs  have o lapper  ToTol curfoce ayeo
Than fn}yer Qv sac . per. volum, T he (&b;oe Tetal
§W1£ace aréo. a”ow 9/44al/er alr  sac _to /zat/e Q. #a;fey

gos ex ch onge,

(c) Apart from (b), explain how air sacs are specialised at fissue levellfor gas excha
Air sacs have ( cell T%;‘a/c wa//, This_allws  for a
 Shorter drFeuson  diotance  between the air Sac
and _ red blogd cells 7 ccgp/‘//ar/‘es,

(1 mark)
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2.

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

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

It The O/j&a/w//e; of these cellk  hod not been

depraded _during J/‘ﬁerenﬂ‘ah‘on, The lens would pot _be able

To refract The ///'p/ﬂf ot  the relina, The Vision would

be Pluded a5 o pesult

(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)

Lol hair cells ermo (ff'l[ere;zT/aT/oh.l’ooT haiy cells lore

l“ﬂf cell Wa[,’l%, llows ool hair ce//f 1o absorb

Substance _more 8615}/)/ and_more___rapidly for _pitrition

of plaits,
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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 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)

At metin(3), muscle P_ralox . Wien changyy from wmition

(7) To (S, muscle P coitract,

(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) @’./ t?;(jTe]u'or because (i) w},e% hﬁulc_/e V

cortracts ', The lep  mwé  inwards
(¢) A person injured his knee while running. Diagram III shows the condition of joint Y after the injury:

Diagram IIT

Structure Q was torn. How would this affect joint Y and its functioning? (2 marks)
Jio}‘nT Y would pot_be 0ble Tto  move jn _a |
dimen;)onal ylat/ze,l‘f s pecase S Tructuwre & s
Yi‘,’{i&hf;‘blf for  binding The 2 end of +the  lones
“fg{)éﬁ?elf '1£0f puscle Con Troction,
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4. Dengue feveris an 1nfect10n caused by the dengue viruses (DENV). It is an gndemicillness in many countries

in 1 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)

Physical _contact

{(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)

Trof/\cml and fu}‘fro'p/‘cal regiohs have /I/‘/o/t Mm/‘())?fy
and ha\/e Q 75»‘15 O1£ ,Vonds /«W/;/\Gh ave
‘R[QVOV(LHf? for mwiqw‘fos Te  swyive ond Vefroa’bwe,

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

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

Memory Ce{ Eiller T-cell_ard _plospn_cells, Memory cells
wou | [Meimohse and_remember _The Mulipen of The
pethooen o f VENV, Metory cells il then _puftiply and
¥ feranate Vﬂlﬁl\d//l/ inle Eller T-cells ond ,y/afma cells, Killer
T-cells w0l the polhoen ot VEN Y while plosna
cell will mprhit the growlh of pathopen,

(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)

/Weh«or/v cells_wil oply remember gpnd recopnize the _antipes
of The Vat/w,oen ot The yarf/‘cuar § Ml?‘fype of JENV, As sTher
}uﬁfype; (NL V EN [/ /'Ial/ti C/f{fe}fefft TVD?J ﬂf oth't/aeh, /V (wcl;'y ce//

w)ll o< tewgﬂ ize_The artigen ofthe pathogen of the othey” suwbtypes of PEMU
uggest one preventive measure dgainst the spreading of dengue fever. Lo ZJ Q{ﬂﬂﬂé.t (1 mark)
V will

47 prefent veprolicticn 5 F  mesigul tos,

]Zegu ary C{:‘spose 01/' p;,es 07£ W&Tﬁr _hot _be ¢ a yeult
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5.  An electron 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)
~— \
Kreb cyc fe/, 7T pro duces ATP o provide
eherpy for photosyp thes:'s
(¢) To which type of metabolism does the overall reaction at Z belong? Explain your answer. (2 marks)

Catobolism, 7T s becouse

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)

W hen /‘"t(LVPJ’l JS f}’f?dvt%({; T//tey are ’tVaM}IparTe/d

B /
nﬁrom “The Jeaves To The L4ncle@oroum/ Tubers
’Z'AVOM/W The (Tem, T i Tto act as enerpy
Ve serves and For zgmzdwff&h .
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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-blindngss is

different from that of total colour blindness. (1 mark)
"Eed'wéeh Colowr 17}/}‘ d/"f?'f s dag mabilily 1,  absork
red and /ereein.” colowred Ippt by cone cell whle tolal coluy

"""""" blindness 75~ Fue to the obreyt ot cone ol
(b) Red-green colour blindness is caused by a recessive allele on the X-chromaosome 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.
T R ’ ' (4 marks)

Men_coitains | X—chyomosowe  and | Y-chromosome
Wh'\le WOi’keh- conlains ZX"G/H’WA%&WL W hey m‘://‘n/ﬂ birth

/

Te o male o{ﬁlp,r/‘n/c}, The wale offf/;r/‘my st receiye | -

XChyoposome _From the wither _and [ Y-chromosome from
‘ﬂ\e {RT/TSV,I‘F T/w X“C/l)’omwome received ﬁv The mele
otfipring _cortains _recessive allele, The male o ffypring musdt

whev_giving _birth_To _a_fewale offsping, The female
offspring must veceive | X=chrompcome pach trom her

mother and 4&‘5}«6% 4;' l?edjm’eek co/ow, .L//\M/}?c;s /s Com;ecf

]73/ recessive _allele Gh —H)e K“Cﬁ/’o}kzoﬁame, TF Foth X —chyomosgne
from The mother and the father have Fecesy, allele, The femule of Espring

WinT_coplan re.cesgrve, PAe;«oType and  hove  yed-green colows blindness. i -

Obherwise, 1€ bhéy one of The X-chromosme The Lenale otspiny veceived
'l["”“ her wither gnd Fathey s recessive, Than The female otfspring

have _worpel  phencltiype _axd hove  hormal v lijon, hete . The  dow

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

1 ) Key:

O normal male
O normal female
é - i . colour blind male
4 5

3

(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.)

&ene‘f/ ¢ cJ/‘olomlm
§ ( 7
Vavert; f

F
mother ){ >< X \{ (;;orlma/
ale Fothey
VRN y N ")

Greno fyfe )< )( @

; i F/’ﬁa/? / /:‘Ty of
hewhﬁ’h {76/‘7\;0

a })"V/ w7 Th
Ked greer colour

O‘FW[?P”"M )(5717/ X!{)(b K&F 177/ y Plndress 5 09

, iTh
; Lemale normol }uale Wi
(/”Wi‘w‘ male) Carh‘ey) [fcwale Colear bhnd,ﬂefs ;
(ii) Individuals 4 and 5 are twins. Can you determine wnewwer they are identical twins or fraternal
twins? Explain your answer. (2 marks)

/Vo,/T /\)’ /7'z°‘crm>'t9 CL’_C}‘OWI" /}’r"t/z /‘nd/‘v?c{m/
and G have  co lowr L///tdncss, We des't  kae, Thei/aod

g@[fype of /hc}/vufm 4 and} As cuch nsT eﬂaw}g

information have beep olver_Ta determine wizefh ey fhﬁy
ore Mdential tuwye o Fratepal Twins,
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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 insects Small insects and snails

G reen hOLU@ FI/C//O

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)

CU/L(.] EOiﬂerf T/fﬁe FVOO fave

T/%‘ Same 1‘700(/ fowrces, /45

SUchy &Vcﬁkﬁowé Froy

P —

a decline
havw /hm-ﬁ-f,c;cﬂ

ond  Powerls Tree F//op will Conpele for ‘1[00c/ /-Pad;‘;»,,
m T/’\" Number- of  Lomer’s Tree FMQ dne

Food 9&urc.e, QVeelﬂlvowp l:yo/a

and Rower’s Tree F’m oJso

have

Simllpy breeaf/‘m ¢iles ahd

habilat . As such 67;/@5/4 houce Frop and Coiepls Wree

Froo  w)ll

for

co@ya‘(’e

breedi ny L ites

and  habilat, The

nmﬁm 0% meueV’! T/’e@_FJ/Op will

c/e,cl’eaje ([u.e to

a C)eoi’ecxgg by

swilable  hobsT ayd  preedn, sotes,
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(b) The map below shows the distribution of the two frog species in Hong Kong:

el i G . @
: 7 ° &"\fy L4
g/\ I ,k k‘ ” .
// B Y {3 s éx 2
S Ny
~ O * ¢ . (f'ﬁ

7 { o ~ 3’(»
S e b T D
PR P SRS i % Sy
‘.... .,\,:%\ aQO HQé%g Cﬁ a
& | g ] g%\; (Y d ~/\)52| \9
v st Ty w AL
Do ,\\j'\ L':)/ 4) S
. &

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)

Tt s becawse  most of The fwab;z‘ﬂ; ot Pomer’s
Tree Froo does ngt  have /Weenhome #rzi,os ;;pﬂ‘fed pear by,

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

We con

Answers written in the margins will not be marked.

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

(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)

The ,‘mc‘f Trssue of Fhe whale’s dead body

(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)

o The . whil's dead pody 111
be  Cohyped by The whale Fall comiminiTyy /Mv%//‘n/ The
whale Lall Commmily  Sutfivient enerpy To  swrvive

(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)

Pecomposer

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 2 000 —
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:

I !

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)

4

T IS

7

Number of each
species

species P
] species Q
species R

species S

BZ OSM 7
<

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

@ The

(i) CO‘IM}?e‘C/TI‘m ot food The  pumber of species
' decrewses wihile the
humber of ¢pecies K
mcrease  from (-2¢
WwopThs o ftey the
removel o soft Tisspne

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

Treatment

1. Achenes remained intact.
—————

2. All achenes were removed on Day 1.

3. All achenes ed.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 results of the

following treatments: - (3 marks)
Treatment Deduction
vereus 2 Achenes  gre  needed  £or +he prowth
of  sTyaw berry
, Auxips  ove needed For the growlh of
versus 3 /

S Trawberyy
| versus 3 /Jrc henes conlains _auxi ns _which _allws for

The opuwth of ¢ TV@W/?@}’V/

The  more  auvin_provided to The (Trauberry, The
foster the gowth of The 5meﬁ€rrly

(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 2? (1 mark)

Tt shows  Thal achenes 7 needed for The
/pmw‘lfh of ffmwjmrry wilhout Compartng to aTher Treolmenl

(b) Give one example of a growth response induced by auxins and staje its significance.fo plants.
nside “the stem © £ F[a;{(‘} (2 marks)

When _under sunliphty awiipYvill move  pwasy From
The J‘un/fp}v'f ah d enhance The j}’Wfﬁ' rate of one side
of The sTep, /H/owi,,,/g The Jp/om“[ o orow " towards the
sunlipht _and _abiorb  sunlight for /pAoZZ;y/«T/zesr‘f move

‘e#/z,‘em Vs

(i) Based on the results, suggest one hypothesis for the W. (1 mark)

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

low ramnftall,
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)

Mf fﬂmach/, Shall /ﬁTe;‘lL/‘n.e

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

Table I Table 11
Fresh weight (g) from which 100 ¢ 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

. i.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)
(10052675 X250= (03], %(g),
; 74

(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)

lpo-~+2675¢35= 4.5 (),

3] Accordmg to Table 11, pred1ct the dlffere of the blood protein level of this boy when
h that o mal heglthy boys he e.age. Explain your answer. (2 marks)

The |lood ,WaTC/‘n leyel o:ﬁ ﬂ/; /70y would e lower
Than Thal of pormal healthy boys o f the  some ape,
I’f % Lecmme T/,‘; boy  hoe nit  consmme -ek)(;u/p}” fVoTe/‘/o
for The Ola,‘/y requrement

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

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(c) Cassava contains a natural toxin. Consuming inadequate oked may result in cyanide.

poisoning. Cyanide shuts down the oxidative phosphorylatiop in mitochondria by inhibiting a key

snzymg of the process.

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

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

W/;em a  man accia/elnfa/v Goi/tfulmc/ some. row cas;aua
_laclose 15 jnhibited As & yesully laclate capnot _pe
bui ld up I nlo ;‘}7/}! ‘,f//tm«//« agaboliim by [actose qnd

STwve on The cturfoce ot Tthe men Skin, His blogd [aclote

level vl Jncrease,

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2023-DSE-BIO 1B-17 17 [ Goontothe next page>




Answers written in the margins will not be marked.

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 . An_increase

in yield of these crops 1s obs due to a steady increase in the average ‘ re.
Meanwhile, some scientists worry_that crops reproduced.asexually. are at high risk of extinction due to

environmental changes and diseases if global warming persists.
yield of these crops due to global warming and the rationale behind the concern of the

scientists. (11 marks)

As the average  plobal teuperoture jncreases due
o plobal _worming, The vate of pholosylheds of
Vfaﬂ) alse _increese, When 'femzzemmve jnereases, The
r oﬂfe of eveporativn of water vepmr _increase, [ he d/ﬁpmm jn wile
polent o belveen The atwophere and ‘the
/(uff increase, [he pate (77" Tlf Qnspiration [ nCrease,
Medpwhile, 5Clents T are  concem That crops That
Vﬁll%duced asexeqally ove ot hyh risk of exlucTion
due to enrvvonmental chan/pesyl T )¢ becawse aspxua/(

reproduced  pluts_have [ItTle__genelic voriation
Plaxts That Vepoduced asexually (weunld nit haye

of 169, prings Thet coxtain  The genes of _audther ,i?/ wl,
Ao Faudom  fertilizalron will nét  occe and
There are ne mdepen&enf assortiment of Aow/ooacu
Chromesowe, As A Vemm afcxm//\/ Vep}'oa’uce(] y/am
car't __adoyl o The C/lanow envirmpent _and
The  cupvivel rate of aﬁexua/ ly mﬂoc/ncecf lerts
mipht decrecse  due to  The increase iy fewe/a‘Cwe

OWLJ C//lanoeé 1 T/\euf /za}/Tefty

f?hl/ ! ronmeita

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.
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