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AUt

1 3
sin 30° = — cos 30° = —
2 2
2 2
sin 45° = — cos 45° = —
2 2

3 1

sin 60° = — cos 60° = —

2 2

3 4

sin 37° = — cos 37° =—

5 5

4 3

sin 53° = — cos 53° = —

5 5

22

mR V2 = 1414
V3 =1.732 V5 = 2.236
V7 = 2.646 V10 = 3.162

AN HBININUTIRIgATBLLAN = 10 m/s?
ANNAUUTIEINTF = 1 atm = 10° Pa = 760 mmHg
AMURUILUUTDIUT = 1,000 kg/m?

ANUNULULTDIUTON = 13,600 kg/m?
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1. Todouusinzdaiinziuniandeiy Seavidunseylulsas e
2. inSewdenmneunignaesiianiieatalsen

1. UnBeudunawadideyinvesivldluasazaeglasadududunal 30 ui

9
(%

NsuteauaelUl:
A Beriumadidutuiianunsofuruldunsdan
B. msveassitluasazanelelulnin
C. Yupdoussnanwaduinnifiedouduluwad
D. LL’Jﬁﬂaa%gzyL?mfmasﬁﬁummimy}ﬁu
tornulanangnaes (1.25 Azuuu)
1. Auag B 2. Auag C
3. Ciag D 4. A, Buay D

2. UNSYUAUNTNANYINTEUINNToALUD AL LT UASS Lméfaaﬂﬂsfﬂmuﬁl,t,amif’i

potato cylinder potato cylm(ler
4 ’
scales
—— distilled —— very concentrated
water sugar solution

Tumeuusn nsvUonsiulss P uag Q gnasluvANRARUNR MntuunszUanTurss P
waz Q adlursamanfunm 4 dalus ndmnduiwnnszuonseninuenna nszuen P St
wnninszuen Q deralnesunedsiiiatuldffian (1.25 Azuuu)

1. dedeuidnlulunszuentisans

2. \ndeuiioanainnszuentisaes

3. dnadeuiidnlulunssueniiguluinduuazesnainnszueniiguluasazanstima

4

. dnadesuiioanatnnszuaniiguluiinaunaziinlulunsevenguiuluasazaieuinia
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3. unSeultadeunlaaniuieNaaaUaNIsUNIRA HANISNAFDULEAIIUAITINANUAIT

dsfinagau nswasunUasd
ﬁwé’ummg N
Lunfslenn dndes

A58TaNLLNGD TyifinswAsuudas
RGN GNGEN
viely G

NNanIegeu tnseuaunsaagulidiegiels (1.25 azuuy)

a v

1. @douazilasududunsmninluldlunsalalaseassn

1%

. @fenazdswludmdesnnilUldluihuians

1%

2
3. adonazdsuduauasmnihluldluansazanslafonlanseanlos
4. Adauazldswdudimdasluansiidunsa waziaswduinasluaismdusna

4. nABIAIUN 100 AU ’maQuuﬁuﬂmﬁﬁﬁwizﬁm‘émmLﬁammuizijﬁuﬁuﬂdaaé'm,vhﬁ’u
0.25 Wloanuss 20 Sasu wdnnasslumen sennsIuusIEsanadRiinsy v Unaesdivun
wagian1enutola (1.25 Avuuu )

1. 20 fadu Tuymawn

2. 20 a9 lunsgne
3. 25 925U lunsen
a

. 25 @ Tumagne
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[%

5. fadavualvglunilsussausongs 1 WRT LAzUIIIUNGET 6.4 WIAT BBANTIUTIANNAUTRLSS
fawila (1.25 Azwuy)
1. 200 kPa
2. 250 kPa
3. 300 kPa
4. 350 kPa

6. L‘Wﬁ’wmsﬂ,@aaﬂ%Lﬁ]uﬁﬁﬂzja%aﬁﬁuizmwmsé’amiwzﬁé}"gml,aﬁqgﬂmaadﬂLﬁumau?ﬂaﬁm%’uﬁ%
O A Qv =3 ) ¢ v A ' a
MNNYARDINININTEUIUNNTHUATIR IR BN TR TEAUAZIAULR ( 1.25 AzUul )
a < [ 1 = a a = 4 o o Qy 1 <

1. anduldudusnsesswadnyrnduiniuluneafeanan7iaae1959m57

2. WnuendNYINISHULATIZRMENLEY AD N1Tas19UIAa drusendaululiieinanane
Ipannsfifivdesnnluanadniefdianaseunnlilunszuiunis

3. pendudndurenismelavesdniilundn ivdsldeseanuniietiesnuviaunaves
syuuiing Ll lulduselovilnensaannnsaauasIEinewas

4. Wvldoondauinantsnanuaviuilunismelaveawadsies Jabidvaaiunseinluly

Uselowudu o

7. fisannismetilufisuadnfatulunainasiutasiinainniseealyda
A. thandhdsessusaiuuuiiuinveduiie
B. ussuurnitiniulusinasndninesnanviedlulu
. thazaululuiiosannisseme Wntulddninmseeii
D. tgnistuglulutiinasnnidesnanuiduduresasaraeiidiniululy

Ponnuinutelalignasaferiunseuiunisaiedn (1.25 aviuu)

1 AWt 2. Bwinlu
3. ABuag C 4. A, Cuaz D
JAnenmans sedutulisendnuli 2 Usydlnisfnu 2568 4 A wihil 4

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGTAERNS seaudUNsauRnedN 2 UszandnisAnuyn 2568

douTuoing? 3 daAu w.A. 2568 131 10.30 — 12.00 u. (iaUﬂ')']%JL‘l‘jULaﬂ s2AUUTEINA)

8. wNuAMUARINSAB UL Tvesansyllanis Welinusauan Asdgumgiining?

q

yodenularutisgangiigeiningaiion

Temperature/’C

—

firsantonnuselud

A anugausouvesansluan urvaldiANINN AN Y TR LAY

B. mrwganufeunaslerhiiiunnnineaa
foruladeluiignies (1.25 Azuuu)

1. deanu A uardaniu B gnaed

2. Joru A gnaes Yoy B ligneies
3. danu A liignsies dernnu B gneiad
a

. Teau A uazdeay B lignes

9. nvamnunalull

L = 6

A. Tunisiedauiuuulnsaalnananasaninaionsusnduaud

9 Y 9 9 Y

'
a a o =

B. Wovdeningivilsitaselvinnogisdasznnlfivimils uaslunanferiuibsingiiaos
Fhoamuiifusmisduussiuliananlfeduientu Tagieoszandaiundouiu
fomnulastoluiignios (1.25 asuuw)

1. A

2. B
3. QNNEDITE 4. lifivegn
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10. 579 A urewangamgiivies liunlwih livinufAsenduinuiense wisausaiu O,
& ¢l TV va ¢ a4 a o a8 a @ o & I I
\Uusanlyaniazarenlan wavarsazangesnleniudeudniadifuluduns sgilnisedlumyle
Y9195 ( 1.25 Azluu )

1 vy 1A 2. vy 1A

3. %y VIA 4. vy VIIA

% {

11, gsenuanssaninsiUasudvedlusiuiiueauy Weldluasazaredunsauazeng

duALAMDY A1 pH Mian1silaeud AsiUAaguEN pH 4

lusluilueaug 4.0 wieuluuntu

donadouansazany Q wag R men1svealusluilueaugdniies asavate Q wWaswd

(%
a o a

sumameiitudindes uazansavans R WasuEBuAAWMesTuENGY aunsoagUoglslsithaietu
asavaeiioaesil (1.25 Azuuu )

1. @sazane R danulunsauinnitansazats Q

2. @nsagane Q dlA1 pH asndnasagany R

3. asazans Q Imnudusannninansazane R

4

. @1azany R denudutuvedlalasaulossusiniiaisazaiy Q

12. @15azan8 NaOH Tudu 30% (w/v) Usuias 300 cm? a1wueansazansfiun 200 cm?® wankil

1190 50 cm® AULYUAITazaty NaOH Aleaziianududwinla ( 1.25 azkuy )

1. 20%
2. 24%
3. 30%
4. 35%
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13. winfinnsgesuluvaandanundlalsuns (Coronary Artery) 819azdanang19lssian1sviaLves
Wilakazsnene (1.25 Azluy)

1. NAULIl99EvIneaNTRULAZENTENYNS YNIUSEANSAINN1STUAYRIlaanas 813
wlugnagialane

2. vaenazlualuidsslantayas vilrsanielasusandiauluiaans
3. anusulaialuseneazanatas195aE vinlmduauvunas

4. $19N1992AMAALRDALNUTULNALNUDEI9TIAEY v lrlidnansznuTuszeze

14, WNUATNANUENLEARIAINAT VDITEUVD TEIEUDINYYE

Mouth

Esophagus

Stomach

Small intestine
Large intestine
farsandeyasaluil
A, 9WnsKaufullaeinas el Ut unINluaE

B. nialglaspassndiulugauuafiissuazyinlilusaudanin

(%

C. wydududnusnvesdldidnndunan Fadudnilainauivihgesandudounassiu
D. #uialuiuduiadauaslulasiadded1suiunuiiienisaaduansomnsfigeaudadn

dnszuafonuwaz sz IMRo0E19TUTE NS AN

E. ownsgniasuluresmanfuvalunszimizemnsiisenitley
Jornudedudelalignees (1.25 Azuuy )

1. AWty 2. C iy
3. Buag D 4. Cuay E
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S WUUNAFBUAINIANENST FTAUTULISENANEITN 2 UssdrUnisfnen 2568
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@ =

15. Furounilsgnudesannmdsminiigunne uazUdesiiufeudiassvdsainyassfeuusnluudn
0.6 3ufl eI TRuteuLsATicIE 16 WwRs/Aud Fuiaestousgrneiuila
(2.5 Aziuu)

1. 6.5 1ns

2. 1.2 109
3. 7.8 403
4

. 8.0 AT

16. MINAAUENa1NIavesing ausainlalagliauueuuuNTEAUALLININ INUULATEIN

#0961 F9evinaiu 1.40 Lns fagy

_Center of gravity

1.40 %

dnygautinin 560 11U LargAAUINA1NIAYeIIEALINIIRININ 91 WURLAT 881NNV

AN%9 A 1utvintawinle (2.5 Azwuu )

1. 327.0 Hsu 2. 345.8 161U
3. 364.0 430U 4. 382.2 4IAY
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17. nwusilngs 1.00 wns ussausenuwasinaudy Insduvilauusenuardiimieduin

e Y

sunvsuwedldusengainle Jaegvhlianududuysaiifunvuziduasiives

ANNAUUTIEINTA (2.5 AZLUUY )

3
1. —ues
7

18. gsauansgauiiuarUsinaleunluennia a seAuaugenneg vuguiltuiunile

STAUAIINGA gaundanA Giadleiduin | Uinaladnlueina
(luns) (2sALaYE) (nSwgnuraduns) | (nSw/gnurddiuns)
0 30 30.3 25.0
500 25 271.5 25.0
1,000 20 17.3 25.0
1,500 15 12.8 25.0

Pndayaluniie delafeseiuauamiuiinisiemveuuauuIgnil nsizmela ( 2.5 Aviuu )

1. 756U 0 wAs nsgenadinesaulasiniuiugs

. Nsgeu 500 Wes wsizdsunadlatluenmasuwlndusunaleundusn

[y

[y

. 526U 1,500 1WAT NS 12QUNNEAN

'
a

Y

gn vibileumuwiulaineiian
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A

19. it 90 ssrmwadya Usuias 20 ¥ wnauasluiuin 120 gnuiAnwuRuns

a

flgnmndi 30 ssrnwaifea iWeinmsmeleunnufou menauiarldmusoutigungd
Aesrniwaidoa ( 2.5 Azuuy )

1. 28,57 °C

2. 3357 °C

3. 38.57 °C

4. 48.57 °C

20. unaNy: mnuFgsdiluglinialeens fuesnidedliuaznisusziiuluesuian

= v = '

lupiineeens Tueanidedls Inglamzusnuumaynsduiy dsesdniuayvsyuan J9og

9 9 Y

a [ J

Tuusnaaeayamvosusussalduie-seansde yadasldwiussdlgads vsnudnandudidan
MnmansalusuAnlmuasdudessingidetuil 26 funau na. 2547 fasnrudemeesis
wmaaluraigUseina sudsusemalng n133ns1eiveyan1essaingwasUseinnisiia
uriufulwiluefianandiiug wiudulmewalngluusnaidifetuduTgdng Sweraldnamans
Seetlumsaraundany
UnIngimanidensiinunisasaundsnuluusnauuayaiiveurustiod19lnadn wildn
wansadludl wa. 2547 agdanUdesndsuludnaunnuds winsiedeuiivesusussdidsnadiiy
sol viliAnnsaraundsnulel egrlsfinm nsmenisalnanfiwiueuvesnsifausuiulmiay

aunfiluewiandslalanunsavhla msiauilasysulRssuuRoudsdunividuss@nSamdadu s

' '
a 1 a

Thanuunivsesneu waznissunumsensnlufiuiides Sadudsdrdyedisddunisann
Bomefiorafiatuanduniiluouian

INUNAMUTEYIIUTNAUUALARIYBHUTINIUAY -RaInIaY Saiin1sazaunaanueg
wirnaiRausiuiulmuasduie sy luudlud we. 2507 deasulnfirenndosiutoyatuniian
(2.5 Azliuu)

1. savaundeuiintuldiivsinasiesinnaliinasensiadunfauniveluswien

2. liflenafidundanistudnluvinaiidunamaeesd esmnmdiugnlanddes
Tunuauda

3. feuduldldsdurenusesdousAauiuiulmonalvguasundtudnly
oA uifazdllanansnssynaiuuouls

4. msmansallomanisinduiluewenduGeidululilfiaslumainemans uas

Taifiusglevsuluniswsaunsay
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21. WnBeuauniislavihnisneaasauieliunsdunsenimeuasiagy

4
part Of_l)gl;—/ (x%f

cotton wool —

aluminium foil il

jar ——

A

Sodium hydroxide
solution

— .

—
o e — _j

wudseonainiivieunisvaaes 2 Ju lneiuliluniln diunsinanvedugnladie
aglilouvesd wazidosdabilulilasunasuamdunamatedilus andudilueenudines

ansazanglelediu ununwlauanssanisnaaeuligneies (2.5 Avuuu )

dark blue dark blue

pale brown pale brown

dark blue dark blue

pale brown pale brown
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Ao w

22. doladeluilourefenuunndneiiddyfianszriadmunendnues Wugimnssu Genetic
Engineering) wag n1slaaudlaiion1sdusiug (Reproductive Cloning) Tuanuimalulagdanmle
ogagndiasiian (2.5 Avuuu )

1. WugimnssugatiunisaiddPinlmialidnvasmetugnssumileusuiuuynuszns
TuvazinslaausdidmnaifioAsunasiuusiumisngludddin

\ alaa

2. Mugimnssuierdesiunisidiu au vseuuildesumduunelumefidueveddidin

Y a o

deliAngauTRlie lusnedinslaaufafionsduiugiidmnelunisadededPineiitera
fugnssudeafuiuwadsuLuLTialY

3. eugimnssuuaznislaauiisindudesdimaiinndoasenineed uillifies
nszUIUMSLgImnssuviuiansovli AT inlmlitinsenuaziasyulels

a. mslaaudsgninlulilunswanlysiuiionsinulsn Tuvasiiugimnssugninlulily

nsUUametuluuyed

1Y
o

23. TwdgriuninsogudiingUdive anudasndeveiuituey

[y

vgUnsaituvis fe geandse
FuiifAnnseu geautznesiatuegnend iotisanusanssun LarYranAINEIVRITULI
vignaIRE LI Wiuflazrisluruiumandevienszanminlagnss 99n1155 U Federal Motor
Vehicle Safety Standards geaufisienesanunsasunnuslageaniis 60 wiwesanusalduaslan
(60 ¢) wavszevamhsasiuiifios 1/20 Juit widu elFETuTlslUsuAUNdETnenss
geanfisduasiisvezguimegadoswinla Jusannsavensanevesyduldedisaenduniele
Podiaineny (2.5 Azuuu)

1. 0.25 wms

2. 0.50 wns

3. 0.75 Wm9

4. 1.00 a3
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24. ansazaneviliantalsznausigin 300 n3u wazans A, B uar C azangagluu3una 80, 220 uae

250 N5u puawu wnihansazateiiunsemediesn 120 g Ngaumail 100 °C

dnazaelduesans (g/H,0 100 g)
an 0°C 20 °C 60 °C 100 °C
A 35 36 38 40
B 70 80 95 120
C 120 140 160 190
sefianslathefinnndnesnyn wasnanudnegazindy (2.5 Asuuu)
1. A=8n3u 2. A=8n%u, B=4n3y
3. A=16 034, C= 10 n3y 4. B =10 n3y, C= 92 n3u

a o

25. MNansinged 4 indesewuiuns wasdiail (L) 21 wuRwins aegy

aennIuhangifianulaeudenaminla (2.5 Aziuw)
1. 229 2. 331

3. 44 wh 4. lifivelagndes

26. gnneavua 45 n3u gniiventuanneanfings 35 wns Viyuwee 30° AULWITEAU MeAUE?
30 wns/Aunit IngliAaussinueinia mngnnedwiinisiedeufiuuulusianlng esnmsiuin
annedrlazinnuidaviladiensevuiiududn (2.5 Azuuu )

1. 25 Was/Aud

2. 203 wns/Aui

3. 40 LA/

4. 35V3 wns/Aui
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27. Wdwanuan A, kar A, | B, waz B, 1nvilasunlnns i eeldueanesedidudiniazaney

LR Afwenld | szezvnsiiasedoudi (cm) A1 R U098

A den 11.50 0.70
il 9.30 0.62

A, A 3.00 0.20
vl 9.30 0.62

B, N 3.75 0.25
GIGN 18.00 1.20

B, GIER 20.80 1.32
Andes 7.00 0.35

fsanderuseluiudineumany
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31. The diagram shows a cross-section of part of a leaf.

upper epidermis

—

lower epidermis

midrib
Which type of cell is found in layer X? ( 1.25 marks )
1. 2.
3. q.

32. The rock cycle diagram shows the relationship between three main types of rocks.

Heatand__,, ’Q —««—— Melting

— pressure

A Metamorphic Y

é Rock }
Sedimentary / \

Rock Magma
Weathering Heat and

and erosion pressure Melting

Compacting
and cementing

Weathering .
and erosion Cooling

C -«———Weathering /
3 and erosion

Sediment Ilgneous Rock

Which of the following geological processes describe how igneous rock can become
sedimentary rock? ( 1.25 marks )

1. Weathering, erosion, and mass wasting.

2. Weathering, erosion, transportation, and tectonic processes.

3. Weathering, erosion, transportation, deposition, and metamorphism.

il

. Weathering, erosion, transportation, deposition, compaction, and diagenesis.
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33. The wood frog has the amazing ability to survive winter in a frozen state. Ice crystals
touching the frog can trigger the freezing of its body fluids. Most of the water moves out
of their cells and into body cavities, where it turns into solid ice. Their cells are protected
from dehydration and frostbite by the anti - freezing effect of their cells absorbing extremely
high concentrations of sugar. When these frogs freeze, they stop breathing, their heart stops
beating, and they enter a state of dormancy that can last several months. In spring, the frogs
thaw, and the excess sugar moves out of their cells. The frogs resume normal activities in
less than 24 hours. ( 2.5 marks )

A wood frog’s body systems’ responses to ice crystals touching it in winter and to
the conditions in the spring can best be explained by

1. the differentiation of mature body cells during development

2. aresponse of their cells to changing environmental conditions
3. the enzymatic breakdown of water as the frog freezes
a

. a response of the immune system to excess sugar levels

34. A scientist examines two rock samples:

Sample A : An outcrop of granite found on a rocky shore, known for the rounded
granite dome shapes and fractures, or joints, that run parallel to the exposed surface. The
rocky shore experiences large temperature fluctuations between day and night.

Sample B : An outcrop of limestone found near a forest cave, with rough surface
marked by small pits. The rainfall in this area is slightly acidic due to dissolved carbon

dioxide.

Based on the data, which of the following is the most accurate conclusion about the
dominant weathering process affecting each rock sample? ( 2.5 marks )

1. Sample A is influenced by erosion, while Sample B is affected by deposition.

2. Both Sample A and Sample B are primarily affected by biological weathering.

3. Both samples are unaffected by weathering processes in their respective
environments.

4. Sample A is primarily affected by mechanical weathering, while Sample B is

affected by chemical weathering.

WInemans seAutulseudnuitin 2 UsednUnisdnw 2568 4a A w19

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGTAERNS seaudUNsauRnedN 2 UszandnisAnuyn 2568

douTuoing? 3 daAu w.A. 2568 131 10.30 — 12.00 u. (iaummvﬂwﬁﬂ s2AUUTEINA)

35. If you use water instead of mercury in a barometer, what is the height of the water
column when the pressure is 1 atm? ( 2.5 marks )

1. 9.700 m

2. 9.667m

3. 10.300 m

4. 10.336 m

36. A 55-year-old patient, Mr. Henderson, arrives at the emergency room complaining of
severe shortness of breath and extreme fatigue, especially after even minimal exertion.
Medical tests reveal that his right ventricle is struggling to pump blood effectively. This
weakness is significantly impacting the flow of blood to his lungs. Due to this impaired
pumping action, blood is backing up in the veins leading to his heart and is not efficiently
traveling through the pulmonary arteries. As a result, his blood is not picking up enough
oxygen in the lungs before it returns to the left side of his heart and is then pumped out to
the rest of his body. This lack of oxygen delivery to his body's tissues is causing his
symptomes.

Considering Mr. Henderson's condition and the pathway of blood in the human body,
what is the most direct consequence of his right ventricle struggling to pump blood
effectively to his lungs on the overall efficiency of oxygen delivery to his body's tissues?

(2.5 marks )

1. Oxygen-rich blood from the left atrium is unable to reach the systemic arteries,
leading to a build-up of deoxygenated blood in the brain.

2. Deoxygenated blood accumulates in the pulmonary veins, preventing fresh
oxygen from entering the bloodstream from the lungs.

3. The pressure in the vena cava increases, causing less deoxygenated blood to
enter the right atrium, thus reducing the amount of oxygenated blood pumped to the body.

4. Deoxygenated blood cannot efficiently move from the right ventricle into the
pulmonary arteries, resulting in less oxygenated blood returning to the left atrium and

subsequently being pumped to the body.
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37. A student is investigating how glucose concentration, temperature, and pH influence the
growth rate of anaerobic bacteria during fermentation. The experiment is designed using five
sealed conical flasks (labeled A-E), each containing 100 mL of nutrient broth medium and
inoculated with 5 mL of anaerobic bacterial culture (adjusted to OD600 = 0.10 at the start of
the experiment).

Each flask is set to a specific combination of glucose concentration, incubation
temperature, and pH, as shown in the table below. The student measures optical density
(representing the turbidity of bacteria culture or bacteria growth) at 600 nm (OD600) at
regular intervals to monitor bacterial growth. The growth rate of the bacteria is inferred as
the increase in OD600 for over 10 hours.

All other variables such as flask volume, bacterial strain, nutrient composition,

inoculum volume, and measurement intervals are kept constant to ensure a fair test.

Flask Glucose (%) | Temperature (°C) pH Initial OD600 | Final OD600
(10 h)
A 1.0 30 6.0 0.10 0.46
B 1.0 37 6.0 0.10 0.67
C 1.0 37 7.0 0.10 0.75
D 3.0 37 7.0 0.10 0.98
E 5.0 37 7.0 0.10 0.85

Which of the following statements about the experiment are correct? (5 marks )

1. The increased bacterial growth observed in Flask C compared to Flask B is solely
due to the higher glucose concentration.

2. The lower final OD600 in Flask E compared to Flask D indicates that 5% glucose is
more efficient for bacterial growth than 3% glucose.

3. The only variable affecting the difference between Flask A and Flask B is pH, since
both used 1% glucose and had the same initial OD600.

4. Flask D shows the highest bacterial growth, suggesting that both optimal pH and

increased glucose concentration positively influenced the fermentation rate.
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38. At GreenTech Academy, Nina is testing how different light wavelengths affect plant
growth and photosynthesis. She uses blue (~450 nm), green (~550 nm), and red (~660 nm)
LED lights to grow identical plants under controlled conditions—same temperature (22°C),
soil, water, nutrients, and light duration (12 hours/day). She then analyzes a scientific graph
showing light absorption by chlorophyll a, chlorophyll b, and carotenoids, alongside a
photosynthesis rate curve. She identifies which wavelengths are responsible for the highest

and lowest photosynthesis rates.

chlorophyll a
chlorophyll b

carotenoids \—/\

(400500 ma j B0 |
wavelength of light (nm)

Absorption of light by
chIoropIast pigments

Rate of photosynthesis

400 500 i 700
wavelength of light (nm)

Which of the following statements best reflects the relationship between light
wavelength, pigment absorption, and photosynthesis rate as shown in the experiment?
(5 marks )

1. Although chlorophyll b shows high absorption in the blue region, the
photosynthesis rate remains low in that range, suggesting that pigment absorption does not
influence photosynthetic efficiency.

2. The green wavelength (~550 nm) is absorbed strongly by carotenoids, which
results in the highest photosynthesis rate under green light conditions.

3. The red and blue regions correspond to the high rate of absorption by
chlorophyll a and b and align with peaks in the photosynthesis diagram, indicating that
efficient pigment absorption enhances photosynthesis.

4. Since all pigments absorb some light at all wavelengths, there is no wavelength

that leads to a significant reduction in the rate of photosynthesis, making all light colors

equally effective.
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39. A student is conducting an experiment to investigate how different glucose

concentrations affect bacterial fermentation and growth. Among other sugar types, glucose

was identified as the most effective sugar for fermentation. In this experiment, the student

uses four 250 mL conical flasks (labeled E to H), each containing 100 mL of nutrient broth

medium. The glucose concentrations used are 1%, 3%, 5%, and 10% for Flasks E, F, G, and

H, respectively. Each flask is inoculated with 5 mL of the same bacterial culture (optical

density at 600 nm = 0.6), and the flasks are incubated at a constant temperature of 37°C for

two days. All other variables, including flask volume, temperature, bacterial strain, and

nutrient medium, are kept constant to ensure a fair test.

After the incubation period, two parameters are measured:

- Gas production (mL): measured using a water displacement method connected to

fermentation bungs.

- Turbidity (on a 0-5 scale): a parameter for bacterial growth, evaluated visually or

using a spectrophotometer.

The experiment results are shown in the table below.

Flask Glucose concentration (%) | Gas production (mL) | Turbidity (0-5 scale)
E 1 30 2.5
F 3 60 3.9
G 5 85 54
H 10 78 4.5

Which of the following is the most appropriate hypothesis for the experiment on

glucose concentration and bacterial fermentation? (5 marks )

1.

Increasing glucose concentration will always result in more gas production due to

more sugar being available.

2. If the glucose concentration increases, gas production and turbidity will also

increase up to a point, after which they may decline due to metabolic limitations.

3. Bacterial fermentation remains consistent regardless of glucose levels, provided

that environmental and incubation conditions are uniform.

4. As glucose concentration increases, gas production will steadily decline due to

osmotic stress on bacterial cells at higher sugar levels.
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40. A table outlines the atmospheric conditions required for the formation of a typical

thunderstorm.
Condition Description
Moisture Sufficient water vapor in the lower and middle atmosphere
Instability Atmosphere cools rapidly with height, allowing warm, moist air to rise
Lifting Mechanism A trigger that forces air to rise (e.g., strong heating, fronts, mountains)

Based on this data, which of the following scenarios is least likely to result in a
thunderstorm? (5 marks )

1. A desert region with very dry air, even during an extremely hot day.

2. A cold front passing through a region with warm, moist air.

3. A hot and humid afternoon in a coastal area, with a strong sea breeze.

4. A warm, humid air mass experiencing a significant temperature decrease at higher

altitudes.

-—--—-—- End of Questions -—-----—-—-—-

Please check your answers before submitting the answer sheet.
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ANMBAUATIINYIAIERNS VUNSIURNWIUN 2

U9 AINBY 19 AINBY
1 2 21 4
2 3 22 2
3 1 23 3
4 2 24 2
5 3 25 2
6 2 26 3
7 4 27 4
8 4 28 1
9 2 29 3
10 3 30 4
11 4 31 1
12 2 32 4
13 1 33 2
14 2 34 4
15 3 35 4
16 3 36 4
17 2 37 4
18 3 38 3
19 3 39 2

20 3 40 1
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