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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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Do
-
e

bLAY

1. Todouusinzdaiinziuniandeiy Seavidunseylulsas e

2. inSewdenmneunignaesiianiieatalsen

1. WHUANWAUALEAIERRARNT NNAIUAN9DSU8ATIAS NIwaaLAAZ YA

firrsanderuselui;
A. Juliana DNA sniuldunanesaulusiudalau
B. Taslulwandulassairendoiduseiinuludundoadedmedeyameiugnssudiuou
il
C. Ribonucleic acid LHuluana 2 aefiusznauseansiugnsy
D. luwadgmslon dlaslulsuduinauwasedlulslvmady
E. wiladlestiedesiulaslasiulanlalvideme
F. gudumibedoyaniaiugnssumheiies
Tornalanangnaes (1.25 Azuuu)
1.AB, Euwag F 2.A,B,Euae D
3.B,C, Duay F 4. A B CDuas F

2. dolasoludinaniin (1.25 Azuuu)

1. \flouaminm ANLENIARLTEILANEIAITIAL WHANAIET warANAvRILEY
%Lﬂ?ismt,maalﬂmmﬁ’%ﬁﬁﬂmsuaqﬁaﬂmaﬁ?m

2. w@ulsthuaslgvannsae iounaunuaLes

3. wumldmsinumesuaniiouiudeulniavesuadvinnnsznuiisiuiegagnies

LY Y |

< a | < aa = LY
4, ﬂ’J’]llLi']LLﬁQIU’szJ}QJﬂﬂ’]ﬁNﬁ’]ﬂﬂﬂﬂ’ﬂﬂ’&’mLi'lLLﬁ\‘]IULW‘UiVIlIWUU ANINU 2.4
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3. 1a15azae BaCl, AUyt 6 mol/dm? wagdsuins X cm? uduul Y cm? laansazane
BaCl, Milanudutuanasdu 0.25 mol/dm? warilusunssiu 300 cm?

TolafeA1uae X Uay Y Nignaes ( 1.25 Aviuu )

h) X (cm?) Y (cm?)
1. 12.5 287.5
2 25.0 275.0
3. 37.5 262.5
4 50.0 250.0

4. fnsdnvimImaaediionsivdeudnIINITaraevesas W luivhazate X lnedayanismeaes

(%
Y

= & o ;% 1
YNUUA 4 UNLNBS mmmﬂugﬂmua’m

3 ¢ 3\ ¢

Beaker P Beaker Q
50 cm’ of solvent X at 25°C 50 cm’ of solvent X at 25°C
10 g of granulated substance W 10 g of fine substance W
3 ¢ N ¢

Beaker S
100 cm’ of solvent X at 50°C 100 cm’ of solvent X at 50°C
10 g of granulated substance W 10 g of fine substance W

JolasoluilBeadiudnsnisasarglaisifigaludaimigalagnaes (1.25 Azuuu )

1. P,Q RS 2. RP,Q5S
3. 5,Q PR 4. S,R QP
Ainerenans sedudulisendnuili 3 Jszslnsdinm 2568 4a A wihil 3
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5. demnulaeSuieninidAgresntaaniagn ( 1.25 Azuuu)
1. nskuawaawuuliledaniadulusn inliianisiauiwasUasswad
2. LAANBULALINISNIUATIANAUAUNTN NN ENTaN WAL eaNTaUY

3. SNALNIDIATNHLAZATLALDUNTIININUADDNANNLED AV Live bllRansNwuantuly
damsnlumssa

4. MsanUasURaNTRULALANS UL N lUALAATUSENINILULAENISN IUATTARIUSA

6. IINNITANBINUIN TUIFNAINARDANTNARNY LAAIFINITI

{Uade 188N
IngAunLinfu yilpvosiuaiananedudiu
niene BRIVRI USUNUUEY Az AINUTUY
A Ada ::4 o & a a a
G Wy @07 aunidludu
niUsyne ANAINTE N1TTUILUN
381 srgznaluNIsnAU

mndayalumasiegstuaniuuinanduuuuguiifinsdedunidseduay
ganaNysalinn dufogsfunnuusenniuyuiiuiuddidunuasTsuvisingenunn
folafotatondniidsmalidnuarroshuriansuinmuanaty ( 1.25 azuuu)

1. piiuseind waghian

. gl uazdeddin

U kL [ a

2
3. Ingeuiuie uazian
4. ageuiiile 88T uaziuseine

7. fvunansTanssEUUTiaNna
250,(8) + 0,(g) +'S05(g) + WA
mawasuudadafndudogungiviutu (125 Asuuu )
1. aunadoulumstneuazarndiduresufa SO; anas
2. augadeulumsdnsuazenududuvesufia SO; 1Ty
3. aupadoulunmevnuazeududureufia SO; anas

4. aunadeulUn1waEANUTNTUYRILAE SO, WuTY
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8. wnuglidduanadensuanuandliiiiunisanenaaniaiugnssuveniuiion ABO

3 4

I D_
. GBOT O

) 4 5 D = male
v A O = female
1

- aunazduves 11-3 azduniuiden B wuulglulyda

A
B. anuiaziluves -5 axduniuiden B 50%
C. Flulndves 11 ovduwuulaluleianseiamelsluiants
D. wn lI-1 wisswufugudeniuidon AB axillonafignaziduniuiden B se
E. vsn V-1 Tdanunsailuwuuemelsluials
Toanuladussanuunugiaiavaneidon (1.25 Avuuu )
1. Auay B 2. Buag D

3. A Buay C 4. B,Dwag E

9. AMNUSLNBUAUANLEAINTEUIUNISVBIDANEDIYTN AD Wad A LAy wad B

Cellular Process A Cellular Process B

O OO

/N Y
O O O

TolasrynIzuIuNITVeILad A WAz Wwad B leegegndes (1.25 aviuu)

Cellular Process A Cellular Process B
1. meiosis differentiation
2. recombination cloning
3. fertilization recombination
4. mitosis fertilization
Syinenmand sesutuisenAnuiti 3 UsysrUnsinu 2568 A A Wil
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10. Q4 NEEAIULAINL UnAunAasdsalauegneasy MulatunlAguLdsIwnsISoRIu1an
Y a a ) ~ ey | Y o=t ' M va o
AUUUNDA LUIa AT LieUYRIUINEUBYUURITIENINNEAT 22.0 AT ALEULESAT
WAL HGILATINNNUTATIITTREgeaNRIlT 1.5 e diusindniegdumidiviese
= I3 a =} 1 a a ,6’ & 1 a = 1

NaR MNANUSAFLILL §17FRAD 300 WATABIUY WarlutIAe 1500 WIATADIWIN 39NN
szeznnNLasisadetna i uduwinle (1.25 Aazuwuy )

1. 44.5 WnS 2. 64.0 RS

3. 102.5 s 4. 104.0 ey

11, AT NERIFNTRANIINNINUIUTEATVRNS 4 3T 1 Tuadl

ws | Fosews | Fveswaus | Anuude (MuN1nsnlu) A214217

A la UM 7 MIUUULAD
B NDY A1 6.5 Mmiuulany
C fi i 1-2 Mmikuulany
D 977 UM 3 MAUULA?

Gé’faimialﬂﬁLﬁumi‘ﬁhLLilﬂI%ﬂizIﬁ%ﬂmwuamﬁW’mmsmwmamﬂé’asmgﬂﬁm (1.25 AZLUU )
1. 19183 A 119N52aNUIRNT Wesannlaludid ﬁmmﬁqqq LAEIAINNIILUULN?
° | ° P ° = PP a I ~
2. s B wwhaseuaenes esnddnes danuudeas uaziiaanniuulans
3. 1S C wvhagln ieannildnn danuudein wasiaudRwuneaiulany
4. ¥us D 119iaTeeUseau Liesannilanas anedfenntu Janundewn haziianuwuy

WA

12. 3@ 5 Alan¥u Meguuiiudes 37° fuuwisedu ffssAvianuideamiuaal senine
yosTagfuiuBeasidu 0.25 spnmaruiedlunsiringdtulumuiubes 15 was fMenuss
2 wns/Aui? fawinla (1.25 Azuuu)

1. 550 9@
2. 600 9@
3. 650 9@
4. 750 94

T Ieeans seautulisendnuitn 3 YssinUnis@nen 2568 4n A wihin 6
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1%

13, wRunnsansduvisvadlantiuaelassaunieiing o Juiteng 9 naeanst nsununyued

landeavinyu 23.5 a9 Auwnumianivszuiunisinasvedian

Septber 22-23
Autumnal Equinox

June 20-22

Summer Solstice

December 21-22
Winter Solstice

March 20-21
Vernal Equinox

Nndoyadsnan Telnasugndeaieiueudiiusszninsiumidludlaasvedlanduns
Wnagania ((1.25 Azuuu )

1. msvusevinesvedlanyiliiAnggniafiunnseiy

2. q@ﬂﬂauuiaﬂL‘U?ﬂ'emuﬂaalﬂmmu’lmaﬂaﬂﬁLﬂ?ﬂlammaﬂﬂmﬂﬂ%

3. ganaludnlanimileuas@nlanldaiidundeutusasmiionuae

a. gemavilanfninnisfiununyuredandssiuuiuunuimintussuunslagsves

Tan wagn15lAasIaunIe ingYaslan

14. frsanusingnisalintuhasiisduluusnumelanea

v v 1% '
v o ¢ v o o

ifn (Spring Tide) fio swdiud] FugegauazszAUtasgn LansstusnTign

1A (Neap Tide) Ao izﬁuﬁﬁuqqqmLLazizﬁuﬁwaqﬁﬂqﬂ uansnafutieniiae
mndayatl Tolagndoadeafusumisimimivesmaiing lan waransduns ludadiin "duia’
(1.25 Azliuu )

1. anedund uazmseniindeglnaanlanunniign

2. gaoniing Tan wavmsdundoglunuassaindy

3. aseiind lan wazasduniegluluiidunsaieniiu

4. FMWAUIUBINNDINNY P9uns wazlanliinasanisiinuin

T Ieeans seautulisendnuitn 3 YssinUnis@nen 2568 4n A whi 7
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15. nuaanwal (pothole) fidnwuzilunauuensanaunusingegmuminguiiu Tvaneauin 79

wnganan 9 auluisvuneivg melunquiinasiiuieudiu nsin e nesegiunagu fegy

nszuIUNINISTainetladwaliiianuadnualmunthsuiunign ( 2.5 Asuuu )

1. msnseu 2. MIWRIRE AU

Y

3. MIKRaVnaLAd 4. MINANINLNDU

16. angiisail (L) 35 wuuns gl

1

sangillawSeudena 88 i1 spnniuangiidnuiundewinladennuend 10 wuRLAS
(2.5 AzluY)

1. 2 2. 4
3.6 4. 8
Fwivemans seautulsendnuidin 3 UsedUnisfing 2568 4a A wihi 8
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\as MOSs
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S WUUNAFBUAINIANENST STAUTULISENANEITN 3 UssdrUnisfnen 2568
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17. wihihanevianusnansuguiivhuds ddnvuedagy

oty —— < ——
.

¥ ¥

fuihaneisimiinszualuastureiiios avinnsiudsuulasetals (2.5 Azuuu )
1. \Nangiaaugdien
2. Aemaiasuuwn
3. AamsUszanuany
q

- wihihezeugusnanaududunsy

18. pauduimnslelnilasunisineuesniuunsonaulsamesiaawmesianayniugii lnesn
vouATeaulay luflusadunmu wdirzeandiannvenilanga A AU laedesnisesnwuulvisn

vduaenauiifisa 30.0 was Aeseanuuuaugs h Buduwilsiliviisongaeenainga uay

P o I @ 1% Id a v PN
L‘W’e)ﬂ?iﬂi%%ﬂﬂﬂ?’lﬁ@ﬂ’l’mg\‘l@@ﬁLUUﬂ’J’]ﬂJZ;I\WluE)EJV]’sjﬂ (2.5 Az )

1. 60.0 AT
70.0 WUaS
75.0 a3
90.0 was

S

Fwivemans seautulsendnuidin 3 UsedUnisfing 2568 4a A i
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19. nnsmaNuduiusserinausiunavesingnis dsgu

v (m/s)
8

-8

A1SNTLANUTIIUINN 2-10 VoIInaddayinta (2.5 AzwuY )

9

1. 24 U9 2. 32 1Un3

3. 48 Lung 4. 52 1Ung

20. lunmsudsfiwiledulnazifumilede 1nesas (Curling) Wuiwiussandiu Alauuuaiuiiuis
IngusdagiiuagraniudeuneuuinsinluduthminenSendtdu lnelidduaesnunsgniiniy

UMD UNT U AN T IR AIUANTIAN NUAZ S22 N N8 IAY

-

Z

,
PR,

/

olsinauiuLla 20.0 Alansy gﬂLi'amwul,%’gasmaﬁ'n,amL“ﬂunm 1.25 AU NaUNUNAKN
mpsaRzUaseiiu antuisuiuianauidiatessaiateaungads lnandouniilussazng

35.0 105 TWnan 17.5 Ui asuiumasadsidniweesasldlunisissnouiu ( 2.5 Azluu )

1. 32 9nd 2. 64 94
3. 128 ol 4. 256 Tae
Jurimenmans seiutusisonfnudi 3 UsedUnisdne 2568 4 A wihit 10
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21. 1 Tarzan W Taden 20 was leen1iadvingy 37° Aukwiadunauizuiu wagoenuse
NANFIMEANSEY 6 Wns/Auil WellAnussiueInIa eeINNIIUINMINEIVEIY 0 ATt
FINT1AREATBINITLNT 80 iuRunsaziluniile (2.5 Azuwuw)

8 LUM/AUM

—_

2. 10 Was/Au
3. 12 was/Audi
a

14 Wes/Aui

22. ndesevgiideumssgnuard Useneutulnelukuogiidouuuin 50x50x2 wufiums
$1u 6 wiy @ewdatuliilvndesiifivuinniouen 50x50x50 wuRwns wWethnased3ldiuay
ynidenlitutoufiurualvlsiniielalindosaestumn awnussisvoadondul Wortmusli
ANUTUILLLYDIREgillilaindy 3,400 kg/m’ LLaslﬂﬁ@ﬁmﬁfﬂ%ﬁaaﬁi%ﬁam (2.5 AzLUY )

1. 0 T (ndesanegléni)

2. 230 AU

3. 1,080 U2y

4

. 2,270 H7RY

23 audyusunisfienuenlilia 10 wufes deviaudyudndunieiidaueninia 12.5
wuAlLAs Masnnaudusnlumaen 25 wuises Sneiaguildiniiaudsuusminsesnly
M9 30 WURLUAT amﬂmw’jﬁzazmﬁwdwqumﬁwﬁLﬁmmﬂmiﬁmwjmmuéﬁg@amﬁu
Foquluwinla (2.5 Azuuu )
1. 5am

2. 15am
3. 25cm
4

. 50 cm

WInemans seAutulseudnuitn 3 UsednUnisdnw 2568 4a A w11
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24. Vsanduniloideudwmaenisinnuresnduitielasse Welsatlananstuorahldnsvesves
netlauuaenénuiiedlassanasld nansznudeauannsalunsuandsuuiavesiielsed
anuegls (2.5 Azuuu)

1. Tsafaevhlieuanunsalunisuanivdsuenmadiuazeanainienanas vhlsinng
uanidsuufaanas

2. Tsntlaglsifinasiomnuannsalunisuaniudeuuia

3. lsatagynlmiadlsnazaulumadugla yiliniskanlasuwddanas

4. sadagynlrnunindnsunseanlaguwnaanad 39 n1skanUaguwnaanas

4
faal o o

25. Tueaufjianns dnSeuaunislavinsiianuseuduinnesifividiuiu 120.0 N3y 1919
AUENERIATRNT TIuitgumaiivesneularnanIsriauTou

v %4 F4 o/ 90’ 14 J
ﬂjagam{lwmwsaunum BERINTUATG

178U 120 Hadans 1200 ¢
gauniivesiineunisiiauiou 23.0°C
gaumgivestmaanisiiniuseu 20 uri 86.0°C

fsandernussluiainauaiany

' 1%
falal o

A anusaunnaniiguiemludedninesnin
B. USinueudouvesiiludninesfidwindu 31,752 ga

C. winaaiadsvedluanminanas

D. Wlogungiigitu luanavesiagsututostusagnsnuiuusady

tonnulaseluiigndes (2.5 Aziuu)

1. Auag C 2. Auag D
3. B,G uag D 4. A B, uhag D
JAnenmans sedutulisendnuli 3 Usydlnisdnun 2568 4 A wihd 12
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26. Teyasuanuansdiinsvaasdigliunistenveuudn lnedanguveaasnvnaen

TeavldunrUaN Fangusneg sihnisnaaesluanieene fdu fell
¥AIANAADY 1 : 1NLUARNYUUAI AW
@ =l o a
VaRANAand 2 : NuUanNIUNd AN
¥ARANAADY 3 : MNARTTULA ATy wALALUNIUIIANDaNTRULASLANTUlY

ANUUULLBRIN

Yy A

UDlALANINARNSNONADITNER ( 2.5 AZLUY )

Y 9

1.
Condition 1 2 3
In the dark X v
In the light X v
2.
Condition 1 2 3
In the dark X v V4
In the light X X V4
3.
Condition 1 2 3
In the dark V4 v
In the light X N4 X
4.
Condition 1 2 3
In the dark v V4 N4
In the light N4 X X
Key :
V' = seeds germinate
X = seeds do not germinate
Ainerenans sedudulisendnuili 3 Jszslnsdinm 2568 4a A wihit 13
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27. Tumanagfeliun msdutudonananadudfivsedmils Snedawilsdions Tseacun’ vio
Rappelling %aﬁﬂﬂwfuwﬂ%ﬁaﬂLLaquﬂiaiL?iammuﬁLﬁme@umam?iauﬁmaa'wﬂaamﬁa
duuiin dnfiumnauniadivhmin 600.0 Sdu waziddsefammmiiwiduiaGey
(ifiusadonmuaniuiowias) varlsed wiiudhesnanmiiwduwnsu deldifhasseen

nutnanies lnedeniingddivingu 30 samiuwntinluvaiy

PWMANMURWBITBN (T) N595UiuNUuIkazrUInvewsantnUulgd ununianlukuIsIu (Fx)

(5 AZLUY )

1. T=200vV3 N Fx = 400vV3 N
2. T=300V/3 N Fx = 600v3 N
3. T =400V3 N Fx = 200V3 N
4. T=600v/3 N Fx = 300v3 N

28. 31NURAIEN H, (9) + Cl, (9) — 2HCL (9) ?50LLammsm?ﬂlammaqwé’qmuﬁqgﬂéﬁua'w

2H+2Cl

+678 | kJ/mol

)
en
5
> -862 | kJ/mol
H, + Cl,
..... {ABH=2 | 2HC

Uafsentiduujisenuuganianennuiou waslivsunnwemanurauafiuaeuwlasyiila

(5 AZLUY )

1. AEAMNSDY, +184 KJ/mol 2. MgAMNSY, -184 KJ/mol
3. 9ARINTBY, +184 KJ/mol 4. 9ARINTBY, - 184 KJ/mol
JAnenmans sedutulisendnuli 3 Usydlnisdnun 2568 4 A wihil 14
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29. WningmansaunilsidainimasssiiofnwanudosnisesndiaureauafiSefiivinan
5 wasiifanmwndeusieiu Wevhnsmaassiitninemansiiusogisuniidenn 5 dumi
waztnzeniulurasannass 5 vaen @athe A 8 E) ImaLwiawaammsagmmuﬁymL%a (RN e
Awides) iflansesfissmesenisasyiulaveuuaiise uaamLuéwﬁgﬂ%aﬁmazﬂmg@mq
meldidoulefvilfAnanusesefureeanBaumuAUENALsTHTA

- e seendlaugaiigafivhuuuvesvaen (Uinaidufae MAfuTe svaY)

- inududuveteandiauresy anasawmuvaentlifioendiauiitunaen

« PRALASLUNINUN ULV AT UATISENAINITUL
MsUmhiigamadl 37 °C Wunan 24 lus uazdinmsdanadundsnsisydulavesnuaiiGetie

Y1UNIATLUAMIUA WA LA

239
%

S
¢
&
og
co S

® "‘
‘c®
G““'
s )

<
L7
¢

.G
0“-“

A B C D E

feolasolutiasunesuuuunisasyiulnvesuuafidelunaon A s £ 1#ffan (5 Azuun)

1. anuusnsaasiuiskuaiseluvaon A 89 E wansiwuaisennidiog1aasyaule
Iavhsuluilifleonduulnglufusuumasiiunia

2. WornmamsyiivlnvesuuaiiGeluumasninduamelulsueendauans Jaag
TanUsunaansemslulsias naeauanA A UINUUAIAS

3. wuafiSeluudasaenintznevaussonendauuandaty fafidiuainlsunis
WSyiulafuanAaiy uiinazmuaudouludy o Winiloutunue

4. Uuvumasiaiulalndduudlunnvassiuduld sy dusondiaugavinfunaeniis

ADAUUYDILUNA?

T Ieeans seautulisendnuitn 3 YssinUnis@nen 2568 4n A wihin 15

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand

Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
WUUNASBUINAEAS SeAUTUssaNANYTUN 3 UszanUnisAnuen 2568

douTuoing? 3 daAu w.A. 2568 131 10.30 — 12.00 u. (iaum'mv'f]w,ﬁﬂ s2AUUTEINA)

30. G]’]i’NLLﬁﬂﬂNaﬂi%‘Vl‘UQ’Wﬂﬂ?iLﬂaﬁJuLLUaﬂaﬂ’]‘WQﬁﬂﬂﬂ’m

nsaguwlagiiania Wafla1aLindu

gaunilonniAdevedlanaddu SEAULMEIAgTU

UsunasnauUaeunuad NURNUUNTULALUDETUIUUNNNUN Hewaauuduluu1anun

NSNANIYTUTITU

AU AR TULTITY

loq A seguuwithuunsluglufinuguinuth Wes B fseguusenniifianuaadulng
Pgimgia mnifanaisuasgiienafiyuusatundon 4 fu delanmsaiitiseiiay
Aeduiiiles A uazidios B légndes (5 Azuuu)

1. 15loa A RamsAnzeils uaziiles B \Andun

2. 1iles A iinusuAuady wawidies B iAatinlwavann

3. ifios A Aevihamintdunda uazdios B AaukuAundL

4. 13199 A NAUIMININUIAURAY WaLLlad B LRANSARMIE IR
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31. Path of the sun throughout the year at the equator, as shown in the picture.

Solar
Solar <= Noon

Solar
Equator Noon, Z35C- 22.5° Noon
q 28

6:00 am

6:00 am 6:00 am

If you lived in Greenland near the North Pole, what would happen in June? ( 1.25 marks )
1. The night is longer than the day.
2. Day and night are of equal length.
3. The sun does not set below the horizon.
a

. The sun stays below the horizon all day long.

32. When the current flowing through a 12-Q) resistor is 2 A, what is the current flowing
through a 10- Q resistor? ( 1.25 marks )

15 Q
12 Q VW~

30 Q

6 Q
10 Q

1. 2A 2. 3A
3. 4A 4. 5A

Fwinerenans seautulisendnudi 3 Useddn1sfinw 2568 9a A w17
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33. During a laboratory activity, appropriate safety equipment was used and safety

procedures were followed. A student investigated the relative chemical activity of four

metals by placing one piece of each metal in aqueous nitrate solutions of each of the four

metals. The observations from the investigation are shown in the table below

Observations of Four Metals

Metal Color Compound in Aqueous Solution

of Metal Cu(NOs), (@ag) | Mg(NO,),(ag) | Zn(NOs), (aq) AgNO; (aq)

Cu red no reaction no reaction no reaction black solid
appears

Mg silver-white gray solid no reaction gray solid black solid
appears appears appears

Zn blue-white black solid no reaction no reaction black solid
appears appears

Ag silver no reaction no reaction no reaction no reaction

The student wanted to use information from this investigation to make an operating voltaic

cell using a zinc electrode and a Zn(NOs), (ag) solution in one of the half-cells.

A. Magnesium is the most active metal and Silver is the least active metal used in

this investigation.

B. The oxidation state of nitrogen in the AgNO; solution is +3.

C. Zn — Zn*? + 2e " is a balanced half-reaction equation for the oxidation of the zinc

during this investigation.

D. Magnesium and Silver could be used as the cathode in the other half-cell in

voltaic cell.

Which of the above statements are incorrect? (2.5 marks )

1. A
3. C

WInemans seAutulseudnuitn 3 UsednUnisdnw 2568 4a A

2. B
4. Band D
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34. Take green liquids A and B, and red liquids A and B, then perform chromatography using
alcohol as the solvent, ensuring the solvent travels the same distance. The results of this

experiment are shown in the table below:

Sample color Colors found after Distance travelled by the substance R¢
separation (cm)

Green A Blue 10.50 0.70
Yellow 9.30 0.62
Green B Blue 3.00 0.20
Yellow 9.30 0.62

Red C Purple 3.75 0.25
Red 18.00 1.20

Yellow 0.00 0.00

Red D Red 4.80 0.32

Consider the following statements and answer the question:

A. Green A and Green B are likely to be the same substance because their blue and
yellow components separate in the same way.

B. The yellow component in Green A is more soluble in alcohol than the blue
component in Green A.

C. The yellow compounds Green A and Green B are different substances.

D. Red D is a pure substance.

E. The R¢ value of red in Red C is unlikely.

Which of the following statements is correct? ( 2.5 marks )

1. A/B, C 2. B,CE
3. Aand E 4. Only E
Ainerenans sedudulisendnuili 3 Jszslnsdinm 2568 4a A wihil 19
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35. An early astronomer, using a simple telescope over many years, meticulously sketched

the surface of the Moon every night it was visible. The astronomer's logbook contains

hundreds of drawings. When analyzing the logbook, a modern student notices a consistent

pattern: regardless of the Moon's phase (e.g., crescent, half, or full), the same large craters

and dark plains (maria) are always visible on the Moon's surface, and they always appear in

the same relative positions. The "face" of the Moon never seems to change.

Based on this consistent observation, what can be concluded about the Moon's rotation

relative to its orbit around Earth? ( 2.5 marks )

1. The Moon rotates much faster than it orbits Earth, creating an optical illusion.

2. The Moon rotates on its axis at approximately the same rate that it orbits the

Earth.

SN

Moon.

. The Earth's rotation speed prevents us from ever seeing the other side of the

4. Only one side of the Moon is illuminated by the Sun, so we can never see the

dark side.

36. A table below compares the properties of sandstone and limestone.

Rock Type Rock forming mineral | Hardness (Mohs scale) | Reaction with HCl acid
Sandstone Quartz 7 No reaction
Limestone Calcite 3 Reacts (fizzes)

If students place samples of both sandstone and limestone in an area where acid

rain (slightly acidic rainwater) frequently falls, which of the following effects is expected on

each rock type? (2.5 marks)

1. Sandstone will weather much faster than limestone.

. Limestone will weather much faster than sandstone.

2
3. Both rock types will become harder when exposed to acid rain.
a4

. Sandstone will transform into limestone upon exposure to acid rain.

WInemans seAutulseudnuitn 3 UsednUnisdnw 2568 4a A
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37. From the study of the properties of substances x, y and z, the following data were

obtained:

Substance | Characteristics | Solubility in water Litmus paper Conductivity

discoloration

X White solid insoluble Doesn’t change no

litmus paper color

y Colorless liquid soluble Doesn’t change yes

litmus paper color

z Yellow liquid soluble change blue to red yes

Based on the experimental results, students can conclude the following:
A. Solution x does not dissociate into ions and exhibits neutral properties.
B. Substance y is a polar molecule and displays basic properties.
C. Solution z is a polar molecule and exhibits acidic properties.

D. If substances y and z are mixed together, a yellow solution will be obtained.

Which of these conclusions is correct? (5 marks )

1. Aand B 2. Aand C
3. Band D 4. Band C
Yy Tinenmans seduiuiioufnuidil 3 UsesUnsfinen 2568 9 A wihd 21
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38. 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).

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 at
600 nm (OD600) at regular intervals to monitor bacterial growth. The growth rate of the
bacterial population is the increase in OD600 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 pH Initial OD600 | Final OD600
(°Q) (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

Assuming all glucose is completely consumed by the bacteria during the 10-hour incubation
period, which flask shows the highest bacterial growth yield per gram of glucose added?
(5 marks )

1. Flask B, because it shows the highest final OD600 among flasks with 1% slucose.

2. Flask C, because the combination of pH 7.0 and 1% slucose produced a more
efficient conversion of glucose to biomass.

3. Flask D, because it has the highest final OD600 value compared to other flasks.

4. Flask E, because although it contains 5% glucose, the final OD600 is nearly twice
that of Flask A.

WInemans seAutulseudnuitn 3 UsednUnisdnw 2568 4a A w22
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39. A team of student researchers from the youth research project "Green Storage Battery"
is studying ways to select chemical reactions for energy storage in portable devices, such as
clean energy batteries. They investigate three types of chemical reactions by measuring the
energy of the reactants, products, and activation energy for each reaction. Additionally, they
have constructed energy profile diagrams to visualize the energy changes of each reaction.

The students summarized the data in the form of energy profile diagrams as follows:

Ea = Activation energy

Reaction A Energy (kJ) AH = Enthalpy change

Reactant

tea,

Product

Reaction B Energy (kJ)

AH =77
Reactant TEaz Product

Reaction C  Energy (kJ)

Product
Reactant T Eas

Reaction A : Combustion of glucose in air

Reaction B : Combination of H, and Cl, to form HCl (light is used to initiate the
reaction)

Reaction C : Electrolysis of H,0 (splitting water using electricity)
Based on the energy diagrams and the situations described above, which of the following
statements is incorrect?

( 5 marks )

T Ieeans seautulisendnuitn 3 YssinUnis@nen 2568 4n A wihn 23
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1. Reaction A releases the most energy among the three reactions because the
product clearly has lower energy than the reactants.

2. Reaction B has the lowest activation energy and releases a small amount of
energy, making it suitable for use in light sensor systems.

3. Reaction C is an endothermic reaction, as the products have higher energy than
the reactants and requires electrical energy to proceed.

4. Even though Reaction C is endothermic, it is suitable for energy storage in

batteries.

40. When Austin was 20 years old, he had a deep cut on his left leg and bled profusely
without forming a blood clot. Under normal conditions, when a tissue is injured, blood flows
out from it and coagulates to form a blood clot. The clot prevents further blood loss and
entry of pathogenic microorganisms. The blood clotting process depends on clotting factors
that work in harmony with each other. Austin’s blood would not clot. A condition in which a
person’s blood does not clot is usually found only in males, and it is a recessive gene
inherited through the X chromosome. Austin’s paternal grandmother is not a carrier of the
recessive gene.

A. Austin’s mother definitely has the ability to clot blood.

B. If Austin gets married to a normal woman who
is not a carrier, the probability that they will have a son with the disease is 25%.

C. Austin’s father is a carrier for this disease.

D. Austin’s mother is a carrier for this disease.
Which of the above statements are correct? (5 marks )

1. Aand B 2. Band C

3. Aand D 4. A B,and D

--—-———- End of Questions ---—--—--—-

Please check your answers before submitting the answer sheet.
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ANMAUATIINGIAIENS JUISTUANWIUN 3

U2 AINBU U9 AINBY
1 1 21 2
2 1 22 2
3 1 23 1
4 4 24 1
5 4 25 4
6 2 26 1
7 1 27 3
8 2 28 2
9 4 29 3
10 3 30 3
11 1 31 3
12 4 32 2
13 4 33 4
14 3 34 4
15 1 35 2
16 2 36 2
17 1 37 2
18 3 38 2
19 1 39 4

20 3 40 3

Ainerenans sedudulisendnuili 3 Jszslnsdinm 2568 4a A wihit 25

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



