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AUt
1 3
sin 30° = — cos 30° = —
2 2
V2 2
sin 45° = — cos 45° = —
2 2
V3 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 HBIINUTIRIgATBLLAN = 10 m/s?

ANUAUUSIEINIA = 10° Pa

a

pusadesluainia Neamgll 0 esrnwaded = 331 m/s

Y

AmfivesgaeuUlusmnarsiiluenniavseamayInid = 9 x 107 N-m2/C2

T Imeeans seautulisendnuitn 4 YssinUnis@nen 2568 4n A w9

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGIAERNS seaudUNsauRnedN 4 UszandnnsAnuyn 2568

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

1. Todouusinzdaiinziuniandeiy Seavidunseylulsas e

2. inSewdenmneunignaesiianiieatalsen

1. wintinFeusamuanseeavianuneenanduiiy naansiiululdunianfeezls (1.25 Azuuu)

1. Tuvasvesiuiiasazae

2. auivazldlasunansznulas

3. FuiigaziAnnsuandefuaInsIn
4

. AuiivRziian1suenAaiy wisglidinsesyiulnduugug iy

2. PNANAUALLAAIEI ULV INDBU Wwaardataludnisuigla ( 1.25 Agwuy )

1. A 2. B
3. C 4. D
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3. UnBeulesunauvrInenulrnasanIivsialatuauyile (L, M wse N) Adanudlnadaiu
Botana curus (BC) 1n#ian tinSeulSeuifisudiungg vesansiugnssuanusasviinlagly

YUADUNLAAIAIUAS
BC L M N

Power N S . .

Results

Toasuignaesianunsaasuliannsveaeuiifiedaln ( 1.25 Axwuu )

A av

1. Yayameiugnysuliiivsglevilunisivuemnudmiusidadinmnis
2. wfleiug M famdusiuglnddaiu BC uniign

3. llasius L wag N finnuduiudlnddadu BC mniian

a

. BC Lifianuduiuslag duvdianugimeant

4. “ANUAINVANENNTINNAWNTOTILNULAAveAUlA " Muneauinegels (1.25 Aziuu)

[

1. yamiunTuanunsalasunuaadunndanuainraeuniy Swanlagsyuuiing

a

AANUVAINTANENNTINING LilaiguiunRugnuiIanaiion1sinyms

Y

2. szuvinafifiauvainvanemstinmgslinineinsinnnitsguuiinais
AravanTeystanwe dliAneufaaieadednndeunniy

3. syvuiinafiflenuvarnvaoymadinmiliminenslusnsigainiseuuingdd
ANUVAINVANENTINTNES

o

4. Paunignuinisiensinenslinineinssssuvaludnsndiniuasdauigedng

ignAdn
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5. deladeluiigndeaieatummmsnivesiginwad (1.25 Azuuu)
1. DNA aggninaestulut G1 uay G2
2. DNA aggninanstulutdlelnlaiita
3. Tagunfudnrae M azliurasiiouudign

4. duwaswausenausie G, S way G2

[

6. UnSeumadunauuafisenielindesganssriuuuldias Budumeaudlnaingideis

q

o w

10 w1 waddasuldldeudlndtnanidsweny 40 Wwin mnaudbnaniinnasuens 10 win Tuaud

q

o w o w

Tnd¥mgridavens 40 wih Mdsweresanduila waznsiasuannaudlndingidsvets 10 wi
TUduaudlndingidwens 40 Wi dwwanaszeznisuewiulasmNdinweInInegsls
(1.25 Azliuu )

1. f1dsweneTan : 400 wh svzmtpafiufindu anuaianas

[

. M&EETIN ;400 Wi TEeEn1SUadALAnaY AINATINLNLYY

2
3. a8 : 400 Wi STELATUBAAUANAY ANEINIANAS
a

C M&WEETIN ;50 W SEeEANSURTAULANTY ANLEINLALTU

v A

7. WeruwadingniZeninuuudiass fluid mosaic Feeaduszneuddny Ao dnsdnFesnlaseaiig
fiBoromuaulvanarnadudedoninu mesuidmivuuuseesiifedesifedeln
(1.25 AzUuu )

1. Woruwadidudainunsiudsuarlianansadurule Uszneusevlealnalnios
ot fivénAenissossulasiains

2. Wovumadusznaumelusiuundn GednFesinlulassminendnuuuasi vimihi
esvudeansvinty

3. Berumadusenousetunedlnaln 2 4u Feiilusiu relaainosea wazaslulansm
Hahuawiieatesiu anudulnairaelidudszneuindoufiuvasaeusiushveadetuls fvihi
TunsdedeyQIuueIRiisulazn159nITENINTaa

) o 1

4. JunfaudaladFueinu Ssnsudvsunisvudauuriunasnliiniza wazintnfvanse

Y 9

ASEANNLIAa
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8. toladaluilifufognavesniseadluda ( 1.25 Azuuu )
A n13paTanimeLIIn
B. NIAATUNHBUININVUIIN
nspATutdnedEus

ngagudmaldlng

m O 0

d 4%, X r
ANSLARBUNVDIUUNURIVDINY
1. A uag B Ny 2. Cwag D wintu

3. Auag D Wiy 4. A, D uway E Nty

9. NFUMUAUTINBUAINY

0 3 6 9 12 15 18

0 1 3
Ll bbbl
r |0 3 9 12 15 18
dolasteluiituinualdgniios (1.25 Azuuw)
1. 16.4 + 0.025 mm
2. 16.40 £ 0.03 mm
3. 16.40 £ 0.025 mm
a

. dfwmeuignasinnil 1 e
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10. Feladeluil Wunisiwdeuilunsdifinudianduay uiaussianduuin (1.25 avuuy )
1. sawdouitlUlufirma —x Tnofirudadfiady
2. sowmdoudilulufienns +x Inefinusaufiuty
3. sawpdeudilulufianie —x Insfimnuianas
4

. sowdounlulufienie +x lnefinuisianas

1. e tngilsgniinliindeuiivaeuss 100 Sadfu ndsmmiulfussiiaesnsshe Taglusiud
Fheussfifinunavinfuusssnuaiienanseiudn deduusefiaesisindetu ssnmauimdan
fuingiimaedeuiiosndls (1.25 azuun )

1. vgaviui

2. anANEIIUNYA

3. \nApuiifEANEERTNe Nouusiiaesaznsyyindetng

4. anauERunge Lasnasaniuanuidissindulufiameesusiiidos

12. diapeuivianiiiiui ammasaiislivaluiesdfianisvedlseSeudseuuanis amaiin
PnUnSeunguniansasaratenaiuduadiugdeiielaglifsauuzianagdaununis
) T Y ' o @ o % o o =
naaes dualiisuiinnisianseunarleseiveniludunsgaseifslumves dniSeuuieseionns
LaunLazsEAeAaIszuUMsAumela deadasunisugunetuiailesiu  Aendinisaevaiu
wuInBeunImINiTensianisvendedunsieluiesuUminig uwaldiiinisuenvesdeiadl

a

muﬂizmmﬁgﬂéfaq A3UsEIIvdsladnianssususunisidfaainaisiaduazn1sdanisveade
agnaaeadofiniiudnsuinSeutssaudu
NnwmgMsaifangT msiinveadeanansiadiegislsiaduuumiivanzaniian
Wetestusunmefiornintuluewian ( 1.25 Azuuu )
A. USum pH vesansaznsafuzdulindunans
B. mamamaqLﬁﬂﬂﬂ%ﬁﬂi’;ﬁuﬁaumﬁq
C. wenUsznnvasduiniuasidnnuwuimiiivangay

I3 = 14 < ! o [
D. uresduliauiuuinnoutlumsiuny

1. A, Buaz D 2. Buag D
3. Auay C 4. Auaz D
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13. feladnsusvunves A, AY, B2 wag C™ lagneeq
dlefvusliavezney A = 56 B=55 C=53
(1.25 pgbuu )
.CC > A > At > B?f 2.A > ATY > B* > C”
3.CC > At > A > B?F 4. B2*> At > A > C~

14. frsananssieluil CHy, H,0, BF; wag NH,
foladsadiunuiidavesansussnoudendn mndesluunnldgniesiian (1.25 azuun )
1. BF; < CHg < NHs < H,0
2. CHy < BF3 < NH; < H,O
3. CHy < BFs < H,O < NH,
4.BF, < NHy; < CHy < H,0

15. Unlufiummddylumsmunuinisaet (nsgyded) uazmagaduasveulaoenled
donsduaseiseuas fnnsandemiudeluil

A Uinlu@iedmieadesfiunsyuiunisesaluda
Unlulinoeniiowadaugadoth wadwadaraauileldsuuas
Unluidnegnasanantulu auavesdnlumingy
wadauartiluenlosoudioaunly mslavnludusuunadsl (passive)

nsaUnluduivgiinnneadeuasanlnunadeuloosy (K whlululslvwanady

mom o N W

Uadeilinasion1smet Ae Aaduuas uae aumgd

Tolnesunelagnaes (2.5 Azuuu)

1. A Buaz C 2. B,Cuaz F
3. AAEuas F 4. D,C Euay F
Fuimenmans sedutusison@nudi 4 UsedUnisdne 2568 4 A i
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A

16. pawaanesoatluluanaludundngnuesluniilifisesinie Mndunummnsduaiinddy
waneUsznslusnmeuyed dolaluntndfyvensiaanesoaluiuaisinevesuyud
wenmilennunumivinliinlsavasnidenuniudis (atherosclerosis) (2.5 Azuy )
< ¥ [ a ! aaa v 4 o 1% &

1. Uulassadiavanvesidue nsssuisermeoulesl nsuadiveinaiuile

2. dwusznauventenuwad asfiuvesgesiuuafuTosn asARuYeIlIg
IagaNIIRUAMTUNITANATIETINNTIUA

3. PENUANNANIY BIRUsTnaUNANTDINTNwad N1SVUAIDRNTLAY

4. MINEALAURUER MsduATIEaNsAeUsEam Msvudinglaa

17. dn@inenduiindunsgeglulssrinsuinndd 30 iu lekadansinauas

Population Cycles

600 - A
500 -
400 -
300 -
200
100

Population Size

T T T T
1 5 10 15 20 25 30

generation

folaseluilosueldffianin el uiunsgsnelussrinsdsanatesnauinseminaga A
uay B liunuvdaaniuil 10 (2.5 Azuuu)

1. dhddalmiifuuiduimsnuesnsesmeituldgminanfluundsiiogordevasnseeing

2. nwasnsluiuiinsiudnmndilaled sadudamdnvomnszee

3. mawAsuudamasanmandeuriiliuiinuemsfinseieanusoAuldfidiuty
9813310

a. Tsa¥eussldunsszumludensesnesnaunnludssanns
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18. WiauvrastnSsumnasanurintaziuivinianas 7 Alansulu 3 1o nasannunSeudAnw
d‘ % I3 ¥ L% a a = %’ o v 1 v 1
Fosmamelaseiuwaduan dniSeuazesuienisgaydedminaenanilaegnsls (2.5 asiuu)

1. Wuminfianaslugnuaseesnuluaisueulaeenlswagii

2. ﬁmﬂfﬂﬁammlﬂgmwamﬁu ATP Fatluninaeninluduunn

3. Umiinanadligndesaaeidunsnezilunasgniuesnainsieniey

a

qoj v A = < [y} I
. umuﬂwammlﬂgﬂLiJasJuLUu{]aanzLLazQﬂ%aaﬂmmNma

19. TurfesufiRn1stundesuemils Inidelddunsesistgiusiunssdoinlmiaivedn “x-9177
fefidnenmaslumahlullugramnssunisunmg Tnefiidelifenunisaaefvessniitunm
ogeraLiles WleUsziliumnuasnislunsiniiu TnsSudunmeaeunsaaefvessig X-917
Tutaan 08:00 . uarluiian 02:00 u. ¥oednTu WU USHNYDY X-917 ndeagifies 12.5% a1
Uiy sedmuaynedanlusswiunmsamesivessy uaglalelelnudundnfusiainnis
aaneail

initeBnausesmaidoyatlulddunnawmnzanlunsihsmilUldmsnisuwme
Tnefioan1amsudn 519 x-917 fiefediniduidalus way x-917 aanesldfusinorls
(2.5 Aziuu)

1. 3 $lug, X-913 2.3 4alug, ¥-913

3.6 4lug, X-913 4. 6 Hlus, Y-913

20. 1nTIINYIASIFRN1E1IN UaNwdaNanan1ssLAulaveIlsErInTamsIsLasUIzsInTosnIn

Tuusnaidainszenegnals wimasw@nwddneluszaula (2.5 Aziuu)

1. Usywns 2. NFUAMETIn
3. spuvilon 4. 3101 139 FINN
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[y

21. fpdnslulssiuiinnudfyedimndedil®in wilulasauluusseinia (N,) daiindlgy
Tianansathuldusslondld Tneeduisnszuumsadyiiiiesdostunsdeululasauly
vsse el dusuuuuitinildusslonllduasndufugussenme (25 azuuy)

1. Apdnshulasiudunssuiunmsmaeiifliifedestuivine

2. mnastulasiaulagdnd nmsanlumsalagiy

3. msassbulasiay (N,) Tuussenia Qmﬂ?ﬂ'ﬂmﬁuuaaﬂmﬁs (NH) tJululesd (NO,) wae
Juluwsn (NO,) Tnauwuaiise

4. fygadululasauluvssemealagnse Wesnlaeululasauliduesndiau

22. Tutueuind7iven Semsasuriuassvesamiediden Chlorella Blugaugu
anmuwandouianalnly mnduiamaBsuuasesUinm CO, udmuauanmuandeudue
15 wfl stean Awhnmmaassdilagligemuauanimwndeniilifivauasnut Yiina o, Tug
muANanIAdeNTiTiasaisazanandlonaniuly luvagiiviina Co, lugmuauaniwiaden
fifloazdivtudlonarinlu desvedidululfinniigadmiunanimanesvesdeluiifiliduag
Aetela (2.5 Axluu)

1. sl CO, Imgnsdaasigyimaauas du1nnannisaste CO, lnensmelaseiuwaa

2. N5 CO, launmsmelaszauwaa Ju1nnInn1sasne CO, lngn1SaLATIZYn8LE
3. N5a319 CO, lmensdaasizsmenas duinninnisly CO, taanismelasyauwas
4

. N5a319 CO, Wmanismelaszauwasd Au1nnannisly CO, lnansdauasIERnleLas

23. Tasumenmanudoundouiituluuunishoauds 10 wes/Aud snregwiediu 75 wes
ndesBunisanauamnnlasy esnnsuhdnuhlandedurisnisaganasgiiu
(2.5 AzluY)

1. 273w
2. 373U
3. 4
4

. 53U

WInemans seAutulseudnuitn 4 UsednUnisdnw 2568 4a A w10
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! s
A o a a =

24. ponussRenaadliiseguuiunidulssavsanudoaniuaatsyrinandesliifuinuwiiu 0.2
ALK 50 N fiagu

poNNI IS uAnTvnawasAavadumudelasolul (2.5 Azuuw)
1. 6.8 N fiimunuitudes
2. 6.8 N ffiraanuiiudes
3. 12.8 N fifiefunuiudes
4

12.8 N J9ifa9m1unuLded

25. Uitvlulewaluladuenishddndoamsiafiiteldlunsmaaeamadanin Inewiuasililu
UfAzousamsdansesilusiu yaansiediifndsfiansanyseneuing

Wasuadlas : Tluasnsuwad

lalasuaseanled : Mlunsianelusiuiilideanis

az@lau : 1¥asgunsal

wiidusanled : Waiwoluaieaomenisunme

AupnuUasnievesusenlainnisnsiageulenals SDS (Safety Data Sheet) ¥adlaazans
wuEnsie 4 sileiidadnuel GHS Funnsnaiu Feeciinisdniv vuds wazidnediuasndn
fiansiheufuRnsisdaussyuiionumumnudlafedudydnual GHS Taahilvminaudle
1 anseivesiauwiaguiiou "Ueende' Wy exdlau fssmedueylifisasufienadalioen
sunsslamnlailasunisianisedregneies

mndayatisiu Tolanssiigadunsidentidydnual GHS dmiuanaadlundud uazuansds
nsldnnuslunsdnniseudaendelaegagndes (2.5 axuuu )

1. Wesuadlanmishndanualssiln nszloniawad

2. lalaswuedoanledmsindydnualansiansouwiniy wszanansosaiamisld

3. wiausenlunmsindydnwalnyluanlyd sgduivdsundulazeanous S

L

4. azdlauliindudesiedydnualle wsyldilunassywede

o
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26. firsanasUsznausellil

XQ : Juasusznauleseiniiinanlans X+ wazvelans Q-

AB, : iluansusznaulaiaudiiAnansinelans A wag B

MZ : \Wuansusznaulesedniiingin M3+ way Z-

D, : Wulaanalamiaudifeznon C iuguinanauazduiuozmen D $1uau 4 ¢
felasioluiignies iRerivautinameninyesansussnoumand (2.5 Azuuu )

1. XQ wag MZ; ansnsahliinldluanuzvodaiesaniilooousgnely

2. AB, uaz (D, fqpmasumauaznifionsnitansuszneulessiinily
3. AB, ansnazaeinuazuenduduloosudassiiluialg
4

. XQ uag CD, Fnifmiuvesuiandnfityavasinmnaias

¥
=

27. Tdameddenlunsiy Feairludnnesiduihiiy NaHCO,; Tulsunanantes YnUanensiesiey
= W PR = ' )
AS2UBNANTINNDINAL Ao a b U UBAAINAIINULE
fsandemnusaluil
[ q'/ 1 1 & I3 I3
A. wdInNIeaes 3 Falus onrnglunseuenamsdulnglduasusulaoonlas
B. vinAsunasaniasdrdunasdinEtuseanuuying asdunadiunesaine
1NTU
C. ywinasunasanuwasdunidunasdidenfiomnuuiniu azdaunauiunadainie
X
1NN
D. v NaHCO; aslutiunndu agdaunaiunasoinielauinau

dornulagnsies (5 Ay )

1 AW 2. Auay B
3. Buag C 4. Buag D
JyAnenmans sedutulioendnuli 4 Usydlnisdnu 2568 4 A wihd 12
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28. Aseuadviangniiiausnifalumunnd vieuazusiduieinaziivisedrsiinund iwsnedl
pmauiouignasiionniadulinegnaeanal uwmdnmanuinsauaninlusadnduiioveudn
fuusnniAuund unndisaguldiidnauiiiulsemendaiiwadndmilelasedlad
lulvrownds Torrullasoluifiesuedeiinulddiian (5 avuuu)

1. wadndaiorunszuaumndniiieadandany

2. wadnduilefesnmminalutinafisndndenifielivhald

3. wadnduiilofesnseendiaulussiuiigunniiolivihald

0. wodndundelianmnsnidsungladlidunsalnginld

a a

29. nsubomauanudiniin Windvdeitordveglufinddunaiiuin nssdesusudenanldiom
0.1 3unit lunsiaBouruntivinefesmonaBege 1.25 s evrnvTuieuuuemissest
oegisnnvdaminudsiivinla (5 Azuuu)

1. 7.2 103

2. 7.6 1103

3. 8.0 M3

4. 8.4 1Un3

30. AwsAldluAngastands funa 1,200 Alandy eudigaaniandmiannsaedoudiaddian
Wity 2.4 wes/Auit epnvsuussisumeiaifavustraemuiungn Weawdegmiletui
ABINTNELA 3.6 1UAT (5 AZLUY)

1. 11,040 thdu

2. 12,960 iy

3. 13,250 U2y

4. 14,780 U
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31. The Gutenberg discontinuity is crucial for understanding the Earth's internal structure and
the composition and behavior of the different layers within the planet. At the Gutenberg
Discontinuity, P-waves (primary waves) experience a noticeable decrease in velocity at this
depth, while S-waves (secondary waves) are entirely absorbed. The disappearance of S-waves
indicates that the region below the discontinuity is liquid, as S-waves cannot travel through

liquids as shown in the picture below.

Epicenter

What are the Earth’s internal structures at the Gutenberg discontinuity? ( 1.25 marks )
1. the crust and the mantle
2. the mantle and the outer core
3. the inner core and the outer core
a

. the upper mantle and the lower mantle
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32. Four groups of various oxides are displayed below.

A. NayO, BaO, K,0 B. CO,, SOs3, N,Os

C. AlOs, ZnO, PbO D. NO, CO, H,0

Which of the following statements correctly describes the properties of oxides in
each group? ( 1.25 marks )

1. Group A consists of all basic oxides and Group B consists of all acidic oxides.

2. Group C consists of all acidic oxides and Group D consists of all basic oxides.
3. Groups A and B are all acidic oxides.
a4

. Group C are all basic oxides and Group D are all acidic oxides.

33. At convergent plate boundaries, plates collide with one another. The collision buckles
the edge of one or both plates, creating a mountain range or subducting one of the plates
under the other, forming a trench. Oceanic crust is destroyed as it subducts, melts, and
becomes magma. Convergent plate movement also creates earthquakes and often forms

chains of volcanoes as shown in the figure below.

Lithosphere

Asthenosphere \

The highest mountain range, the Himalayas, was formed 55 million years ago when

the Eurasian and Indo-Australian continental plates converged. Most volcanoes are found
above subduction zones but there are no volcanoes in the Himalayas. How could this be
explained? (2.5 marks )

1. All volcanoes in the Himalayas are dormant.

2. The continental crust is very thick and magma cannot rise.

3. The continental lithospheric plate does not subduct into the other plate.

a

. The continental lithospheric plate has more density than the asthenosphere.
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34. A novel anticancer drug is being developed that specifically targets tubulin
polymerization, a critical process for spindle fiber formation during cell division.
If this drug were to be administered to a rapidly dividing cancerous cell line, which specific
stage of mitosis would be most directly and significantly impacted, and what observable
cellular event would be inhibited as a direct consequence of this drug’s action? ( 2.5 marks )

1. Telophase; Nuclear envelope reformation would be inhibited.

2. Anaphase; Sister chromatids would fail to separate.

3. Prophase; Chromosome condensation would be prevented.

a

. Metaphase; Chromosomes would fail to align at the metaphase plate.

35. A research team is investigating a novel eukaryotic cell line exhibiting unusual resistance
to various toxins and xenobiotics. Further analysis reveals an exceptionally high density of a
particular organelle, characterized by a vast network of interconnected tubules and sacs,
lacking ribosomes on its surface. When exposed to a lipid-soluble toxin, these cells
demonstrate a significantly accelerated detoxification rate compared to normal cells. Identify
the organelle in question and explain its primary roles in detoxification and lipid metabolism
that contribute to this observed resistance. ( 2.5 marks )

1. Smooth Endoplasmic Reticulum; crucial for lipid synthesis and the detoxification
of drugs and poisons through enzymatic modification.

2. Mitochondria; responsible for toxin breakdown through cellular respiration.

3. Rough Endoplasmic Reticulum; primarily involved in detoxification via protein
synthesis and folding.

4. Golgi Apparatus; involved in packaging and secreting toxins from the cell.
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36. A botanist observes a specific plant species that exhibits unusually high rates of
transpiration even under conditions of moderate humidity and temperature. This plant also
shows a remarkable ability to transport sugars from its leaves to its roots over long
distances. Which of the following statements most accurately explains how these two
observations are fundamentally linked in supporting efficient long-distance transport within
the plant? (2.5 marks )

1. High transpiration rates directly increase the turgor pressure within phloem sieve
tubes, enhancing sugar transport.

2. The transpirational pull in the xylem creates a negative pressure potential that
passively draws sugars through the phloem.

3. Water potential gradients established by transpiration in the xylem are essential
for generating the pressure flow in the phloem, thereby facilitating sugar transport.

4. The active loading of sugars into the phloem creates osmotic potential, which in

turn drives water uptake into the xylem for transpiration.

37. Earthquake intensity describes the severity of ground shaking at a specific location,
which can vary widely even within the same earthquake. It is measured using scales such as
the Modified Mercalli Intensity Scale (MMI). On Friday 28th March, a massive level 7.7
Earthquake struck in central Myanmar, causing widespread tremors and severe shaking across
Thailand. The quake was followed 12 minutes later by a 6.4 magnitude aftershock. The
strong vibrations were felt in the northern, north-eastern, eastern and central regions of
Thailand, including Bangkok, with reports on the collapse of a 30-storey building under
construction.

Which factors affect the intensity of an earthquake? (5 marks )

1. Local soil and geology 2. Distance from the epicenter
3. Depth of the earthquake focus 4. Al of the above
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38. A boy falls from platform 5.0 m above the water’s surface into a deep pool.
His downward motion stops 2.0 m below the surface of the water. Estimate the magnitude
of average acceleration while he is underwater. ( 5 marks )

1. 21 m/s?

2. 23 m/s?

3. 25 m/s?

4. 27 m/s’

39. A team of microbiology students is investigating the antibacterial properties of a newly
synthesized chemical compound, tentatively named 'Compound Z,' against a common
bacterium, Staphylococcus aureus. They observed that Staphylococcus aureus is a frequent
cause of skin infections and is showing increasing resistance to conventional treatments. The
students hypothesize that 'Compound Z will effectively inhibit the growth of
Staphylococcus aureus at low concentrations.' To test this hypothesis, they designed the
following experiment:
Experimental Design:

They prepared five sterile petri dishes, each containing 20 mL of nutrient agar
inoculated with a standardized amount of Staphylococcus aureus suspension.

Dish 1 (Control A): Received 100 L of sterile distilled water.

Dish 2 (Control B): Received 100 uL of a common, well-known antibiotic solution
(e.g., Penicillin) at a standard effective concentration.

Dish 3 (Treatment 1): Received 100 pL of Compound Z solution at a concentration
of 0.1 mg/mL.

Dish 4 (Treatment 2): Received 100 pL of Compound Z solution at a concentration
of 0.5 mg/mL.

Dish 5 (Treatment 3): Received 100 pL of Compound Z solution at a concentration
of 1.0 mg/mL.

All petri dishes were incubated simultaneously in a bacterial incubator set at 37°C for

24 hours.
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After 24 hours, the students measured the diameter of the 'zone of inhibition' (the
clear area where bacteria did not grow) around the point of compound application for each
dish. A larger zone indicates greater antibacterial activity.

Observed Results (Hypothetical):

Dish 1 (Control A - Water): No zone of inhibition was observed (bacteria grew
uniformly).

Dish 2 (Control B - Penicillin): A clear zone of inhibition with a diameter of 25 mm
was observed.

Dish 3 (Treatment 1 - Compound Z, 0.1 mg/mL): A small zone of inhibition
(5 mm diameter) was observed.

Dish 4 (Treatment 2 - Compound Z, 0.5 mg/mL): A moderate zone of inhibition
(12 mm diameter) was observed.

Dish 5 (Treatment 3 - Compound Z, 1.0 mg/mL): A large zone of inhibition
(20 mm diameter) was observed.

Based on these results, the students concluded that "Compound Z exhibits
antibacterial properties against Staphylococcus aureus, and its effectiveness increases with
concentration.”

Considering the principles of the scientific method and experimental design, which of
the following represents the most significant limitation or potential flaw in this experiment,
or a critical next step required to strengthen the conclusion? (5 marks )

1. The experiment did not include enough replicates for each treatment group,
which could lead to unreliable average measurements.

2. The use of a standard nutrient agar might not be optimal for the specific growth
requirements of Staphylococcus aureus, potentially affecting bacterial vitality.

3. The conclusion only states that Compound Z 'inhibits' growth, but does not
determine if it actually 'kills' the bacteria (bactericidal effect) or merely stops their
reproduction (bacteriostatic effect).

4. The students did not perform a toxicity test of Compound Z on mammalian cells,

which is crucial before considering it for medical applications.
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40. Fermentation by lactic acid bacteria (LAB) is widely used in producing soy-based
fermented foods like tempeh and sweet soy sauce. This process generates bioactive
peptides with antioxidant properties.

These antioxidant peptides often include hydrophobic amino acids and aromatic
amino acids. Lysine and methionine also contribute to antioxidant activity. Hydrophobic
amino acids improve lipid solubility, enhancing reactions with lipid-soluble radicals. Aromatic
amino acids donate electrons to neutralize radicals, while histidine aids by donating
hydrogen and chelating metal ions to reduce oxidation.

The researchers were therefore interested in investigating the antioxidant activity and
identifying antioxidant peptides derived from the fermentation of germinated soybean milk
using LAB with different acid solution (acid solution A and acid solution B). This fermentation
process has the potential to enhance health benefits, as fermented soy-based products are
known to be rich sources of bioactive peptides with various beneficial effects.

The experimental results of antioxidant peptide concentrations and ICs, values of
different fractions of fermented soymilk obtained from germinated soybeans are shown in

the table below.

LAB in acid solution  Size Peptide Con® ICsp
Solution A <2 2.26+0.01 471.16

<5 2.24+0.02 590.84

<20 2.13+0.02 786.96
Solution B <2 2.28+0.03 556.93

<5 2.21+0.03 706.58

<20 1.97+0.01 663.90
Ascorbic acid 19.71

ICso : half-maximal inhibitory concentration
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Based on the experimental data above, which present the analysis of peptides in
fermented soybean milk using LAB with different acid solution, if researchers aim to improve
the fermentation process to minimize the ICs, value and maximize the antioxidant activity of
the peptides, which of the following approaches would be the most appropriate to
implement? (5 marks )

1. Use the bacteria in solution B and select the fraction size <20 kDa to obtain the
highest peptide concentration.

2. Use the bacteria in solution A and select the fraction size <2 kDa because it gives
the lowest ICsq value among all experimental groups.

3. Use the bacteria in solution A and select the fraction size <20 kDa because it
yields the highest concentration of peptides.

4. Use the bacteria in solution B and select the fraction size <2 kDa because it

provides both high peptide concentration and low ICsq compared to the other bacteria.

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

Please check your answers before submitting the answer sheet.
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ANMBAUATIINYIAIENS JUISIUANWIUN 4

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

20 3 40 2
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