TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL‘ﬂULaﬂ 32AUUIZINA)

1. Wy X Suldsurialmivudoruead dninermanainiilusiuilsmiig
Sudsslosouvedinunaueonainwad MsAnwnalnnsadesansvedusauil
Wlpe¥a Potassium efflux Tuan el wadingsuiiesme LazyIANEI9y

(A AD @NMEANHNU B AD @NNIZVIANHNY )

N\

‘\‘/‘\'//‘\'\./0 A
NN

3
E
[}
=
=
8
o]
o
annIsunnaIny
B
> 5381
HaNIsANELERIRaNgIN 1UsAu X Wragldnisanassanswuule
1. Simple diffusion 2. Facilitated diffusion
3. Primary active transport 4. Receptor-mediated endocytosis

2. qUievgeny 25 U wniiviesnnidusigoinsinseu vieudy willeemnde vawdnusyin
wugUleiulanidavilanilawuuiuiiianull #an15»533 blood smear WU
[ = a d" o 1 a 1 I~3 =Y agljl I~4 a
WIALEDAYIITRANIIINUIUNINNINUNR 8-9 111N WIALEDAUIIRUNALLTUTNA LA

1. Neutrophil 2. Eosinophil

3. Basophil 4. Monocyte

3. madndsshmanneadiily g sieve tube 184 phloem Hinsguiunsla
waznsandesinmaietuuule

1. Passive transport, bidirectional
Passive transport, unidirectional

Active transport, bidirectional

ol A

Active transport, unidirectional

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 1



4. Tud A.A. 1903 iawnAunauvIalgiusevaLALInT Auaauviatesukasiog

TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

aau"s’mm%ﬁ 19 damnAu W.A. 2566 1a1 10.30 — 12.00 u. (ia‘Uﬂ’J']ZJL“f]ULaﬂ 32AUUIZINA)

Y

9FEvaNENINTUSNAlNALAEY AaulnsUSUNUNaINaIdunIadan Tud e.a. 2023

finsdsenunidnasafiotunai ey dudnass wudndivevuanas L was

aulivgwaneviaduluusnui

TolagniatnednunszuIuNsHUIsT TN ANEAMANTSalAuaay
1.

R

dgll d'dy LYY . . @ [
nuniludagdudany pioneer community Lumnan
mﬁ\lmﬁm‘ﬁu primary ecological succession

Total biomass vaaunilul a.A. 1904 1nni1 U a.e. 2023

- ' & a& DS . PN
anasuluiunlagidng climax community Tuiian

5. nemlinuarsanstulassineuuun lngunu X fie gumvgiiiade uazwnu Y fe Ui

w1
400 -
£l
< 300 |
2
£
i=
& 200 |-
<]
z
4
100 |-
0
30 20 10 0 -10
Average Temperature ("C)
Tolalignsias

1. Tulow A S primary productivity per area 1nniluleu D

2. Permafrost wulatululeu B wag C

3. finulululey £ drwlvaidu succulent plants

a. Ynudnluiilonanulenluley G unnnin F

1Y LY =

Ineenans sedutuiseunuili 4 - 6 ASMOPSS Thailand UszdUmsdinu 2566 9 A wihil 2



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL‘ﬂULaﬂ 32AUUIZINA)

6. Lac operon fa nauvaduimieItaaiunisly lactose TuwuaniseUsenaume

structural gene lacX, lacY, lacZ MUENAY repressor Axin1zAU operator Tuan1zlil

il lactose ¥l¥ transcription factor li@u1saLnig promoter LiogiNafoN1TLEABON
yngule

3 4 6 7 8
tolanangnaeuieniiu lac operon

1. wnifin mutation 7 lacl (ﬁuﬁa%ﬁq repressor) Y1 repressor 34U lactose
Lild wueitSoarlianunsadulauuemsiius lactose ¢

2. Wnifin mutation 7 promoter Favilox transcription factor lagnunsaaanig
16 wuafiiFeazaiunsaaany lactose 16

3. ynuin mutation 71 operator ¥lin"EfU repressor nasaan wuATiEe
Famsanunsasiulauue sl lactose

4. wnia mutation 91 lacX AgvillaiiAn transcription Y09 operon

Lt

7. dolagnsias

U

aa 1 Y a cala [ 1 a o [
EJ’]ﬁ%‘Vi’J’]QﬂiﬂLLaSLUﬁlﬂNﬁ@ﬂﬂJ%%Mﬂ’mﬂJL‘UUﬂiﬂ—L‘Uﬁm’]ﬂl‘UﬁﬂﬂLmﬁ]ﬂLUu

(ol

1. Ujisenlunusmesiinmsarsloudidnaseudadulinsesnend
2. Upns

Ra

UnsenIn

©

n
3. Uiiseniluedesvesgisiden -235 iiansiudsunlasneluiafoaves
[ [ aaa = s

peRaUIAUUUNNILITNBNY
4. Uise1seninanealduuasuaiunkaznInluasndansiadinneivan

3 gy anduljisersnend

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 3



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iE]Uﬂ"J’]%JL{:]ULaﬂ 32AUUIZINA)

8. asluteladlautRnnudunsa-lwa Aneananstedu

1. ﬁ 2. NH;

OH

OH
OH

NH,

9. astudelaavareulanian

1. ITI IT' 2. (l_‘,l Il-l
H-C—C-O-H H—C—C—H
X L
3. 4.
|| e
HO—C—— C—0OH H=¢—C
. H M
H H

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 4



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

10. Yelanagnaes

1. pAvazTousziivlansstmfundunnnsEnULELD

2. dlomdusaiionadoufianndinarmislusnsnarmidsasiilimuivesnau
Wasuly dewasionuiiivesnduiiuasundasty wvﬁ’ﬂﬁlﬁmmiﬁﬂmmmﬂf?iu’[,uﬁqm

3. \Hlondundeuiinudsdiauing diuvesrduiiveudsdnunaglsengidandu
wisiiadunuugn liAenndsuLresnay

4. LﬁaﬁﬁuaaqqﬂLﬂﬁauﬁwwuﬁuﬁLﬁaaﬁuﬂzLﬁmﬂﬁuwaé’wémﬂmﬁﬁ'suﬁwmﬂﬁu
LazAALHaNEaETinInsE I fUNSNSE SR TIRsRAURs U T ud e

PANNITVDITOULNUA

11. imwnenseidiunia 3 Alansy wﬁwﬁmﬁmm 37 99AAULUITEAU Lagd
Fuszanseudeanuadnuasdulssansmnudsaniuaatisywinefiutun sy
0.75 waz 0.50 UMY (sin 37°=0.6 cos 37°=0.8 Uay ANUITULINUTIAIYAVDS
lanflAyindu 10 WasAnIUINY) AeuazIenszilnIuAnI

A ErmansstlBuuiiuess nssdfeindouiiasiieauige

B. dumunengnavilinszidedouiivy Tngosnusslufieturuusuiubssdag
LS9 30 Thfu nspdhAazideuitunuiuBadapae

C. Enumuneneuiilinssiduedeuiivu Inseonusslufirturunuiuiudesdie
2

LIIVUNR 54 WIRU NT2UNLLARDUNTUMITAIULITAYINNU 8 LUATADIUN

AnuAnlutelaveunIugnies

1. Y0 A Wity 2. U8 C Wity
3. U9 B way C Wil 4. Qnvnde

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 5



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

12. tinafmiudeaesau wa 40 Alantu uax 80 Alandy sandndafuasiu anugadis
vuuugdlZusadonniudiousinsd asiansandenusolud

A dhafnazindeudisrennusdulufienmsetmiunas iy

B. thalfnfintnninazindousesnsisuazsnsidfiuinnivasiivendisen
1NAUY

C. wINUENeeNINAULED Tnafiniiassazindoudigusnsussnd
fifernuiignsiosidonim

1. 0 VoA 2. 1 99AY

3. 2 99ANY 4. 3 Y9ANY

13. asiinsanufisentinedesnaluil

A §n+ 230 — 280" — '4EBa + 3¢Kr + 3¢n
B. 3H+ ?H — jHe + }n

ﬁmumlﬁmaawamaulﬁiazﬁmLﬁuéﬁ’ﬂﬁ
1H =1.007825 u “H =2.014102 u
SH =3.016049 u 3He = 4.002603 u
gn = 1.0086655 u

Lazdla 1 u WeUWINAUNaIIY 931.5 MeV

talagnees
1. A dulfsenihdu / B {uufisenilvdu uasUdosndsnuesnui 17.6 MeV
A Julfiseflady / B 1Huujiseriidu wazddesndanusenun 17.6 MeV

A Juuizenihdu / B 1 uufiseriledu wazdesndsiuesnun 1.76 MeV

i

A WDulfisefiady / B 10uuisenihdu wazUdesndanusenun 1.76 MeV

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 6



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL‘ﬂULaﬂ 32AUUIZINA)

14. dhasenanslinaesnsnssAtsinafneingnelunuandueunsoiuni

looyadnisna
agnd | Whnasusing | WwRwesduysal | dvesanigny
A -5 1.5 217
B -1.5 -3 NABN
C -6 2 LA
D -2 -6 1hidu

ndeyalun dnansmans 3 auasudeya LHfd
auil 1 fdanauulanaziiiuaningny A iarwainanniian
AUl 2 angne C aglndlaninnninangny D
Auil 3 fdanauulanaziiuanigny B adistiesnitanigny C

tnanseansaulaasudayalagneas

1. AUN 1 T 2. AU 3 Wity
3. AUN 1 WAy AUN 2 4. AU 2 WAL AUN 3

15. 31NMsAnwIIvRInvBIaegnuLlnideduiusiudnssentinusell annnisfinm
Uszynsiidediinateyalurjang mivesnimis nsmauauaniauduiusTEning

= a dy % % aAa . 1 = dy
“UUWﬂaWEJ’;gﬂ‘UUUﬂNLﬁ@ﬂUE]G]ﬁ’]ﬂ']ﬁiE]WU’JGﬂU generation ANE)UBINLED

051015500770 B 1¥gen

N
100% O 10" gen
A 50”'gen

" -.---s,.oo %ﬁg A

o© AdD
Sl bl AAAA -'-'- £ A2
af ™ glo% aafa om  °Py Aa
o A A =] [*) A

0% > vmamuay uln (mm)

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 7



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

tolagneed

1. arwduiudssvihsnunageiiderusannmssendindnidu directional
selection

2. AravAINTEIEUsNIIITeNRIABLARNYIN random genetic drift iTundn

3. BefvdeTianealng SwsnssentinvesiidedihanegnasBegsiuliinazerly
an wwngeukuulny

4

4. Tu generation 71 100 YPA1ERAUUUNHLHDALLRNTULALE

16. @vwvasariuiugatusinesil 3 @fsdan @lima uay Awdes dnTnermaninaaes
HeLUga AR o dnYLNITENENoAN LN TINVRTUNAIUANEYY DnguvE
wimanugurinauiueaglignadvdiinanivun wagyninativdaiugurinaufugiy
ddaaiugun lagnatia 1000 & e 562 a1 d@uena 188 i wag &ndes 250 67
1 ST v &
nsenevendudvuIndusuuuula
1. lethal gene 2. mitochondrial inheritance

3. multiple alleles 4. recessive epistasis

17. Tunsudstidsnsiseu dnfwmaundadududomeeinaniesdn vieu Wunzasa
wazmelagaunn Adadeluilignesmmsininmddanssou

1. nMavids ADH andexldauesdundannninund sauedinnanszdussuy
RAAS wlaufiunsgandutinfiviiagla (nephron)

2. mandaBugAunnduseu uazn1auds cortisol 910 adrenal cortex WiuduLiie
Wil blood slucose TWetewsaniiluld

3. ndnileaefivuinnisdiiesainniie lactic acidosis

4. thiwidenieinnuagidniinhannsnssfunsiinurosaussdau

hypothalamus

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 8



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

18. dnineneanslamanuvesdiu ASMOPSST nguilaiuAunsaniaanvudnIves
wNg 81 RNA Polymerase vasguilianndigluvan guillaid Intron wag tuneuynagslyl

fanurana1n dduiuavesduiuanssaguiuand

5" - TATAACATGGTATCGAGCACGTTCAGGTCCACATAAACCGTCAA - 3’
3’ - ATATTGTACCATAGCTCGTGCAAGTCCAGGTGTATTTGGCAGTT - 5’

foUNINemEnslaAnyl Mutation ¥89 ASMOPSSI Tagaduluaminuiuasdaduls
Tawasuuwdasluann CG 1Ju AT wazAunuILnAlasu mutated gene Sluudan

IS5 a
bR ULAL

Talagnees

1. Coding strand A DNA Lduans

2. nsmeziluiitiniulagly DNA @uuwlu Coding strand 1nn3nld DNA
Wéuanadu Coding strand o¢ 6 nsnedilu

3. awvnilAnvudfvosunzusiinagll Mutation 1Anan Missense mutation
mlrlanisulasiadunsnordludisa

4. Regulatory sequence 984 ASMOPSSI agnenugngvesasuiluiuey

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 9



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

19. nmeuvivilainlmindminmanisalguilissde dninermansinis@nwiiuau

Yo 5 FUALUTLELLIAT 50 UNAINISARTDBAE NS INLERITIUILYINTETTE A,B,C,D

ey E

e ausiazaUdd
A

! / .

’ 3 e T e O
s e , ; = na @
0 10 20 30 40 50

Talagneed
1. Twganandifiv A \Uu dominant species flonagsiagnudniunvuinlg

U NINUTOLED

2. i E fuunliuiedldd@midunmensynewdaiudiiosninia A

3. v C uagity D TanundullldfiaslismevnsndnifeiuludadnlndiAes
fu JuAnnMzustuayyinliig C wegluaininiy

a. ﬁuﬁum‘ﬁﬁﬂéjﬁlﬁﬁ primary ecological succession Tnendu climax

community Aelunal 15 Unaaiainig

20. UfAseneiniadusaunis
Pt
A@g) +B(ag) + Clag) —> D@y + E() + F (g)

De

JadulutelalidwmasodnsnisinUfisevesujisend

1. NUia 2. gl
3. AT 4. fuseuisen

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 10



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL‘ﬂULaﬂ 32AUUIZINA)

21. delaBusduanslaniaudfisigaiiontiosluun
1. H,0 < H, < H,S 2. H,5 < H,0 <H,
3. H, <H,S <H,0 4. H, < H,O < H,S

22. Jeaulagneag
1. LUUII80902RDULUUNGUMIDNLAAITIUIUIAUTBIaNATOUY
2. wuudiassezpounuUNguvNoniandlenafiaznudidnasen
3. wuudrassernenvedluiuaninsindouivesusnouseuiiundea
a4

Luunaedezmenvedlusiandidnaseutalvunndnwareguiuluiunded

23, nnsnansnisaanedvadlelalnuiusiunsadviinnila

100 -+
— 80
i
&
c 60 4
@
/e
% 40
S i
b
que
= 20 4
O T T T T 1

1381 (J)

AATUTBAINNFD LUT

=]

|« ondllelelnulleg 50 fiadnsu Waruly 10 Tu azwdslelslvded 10 dadnsy

a

Il ordaguulelelnuiliieg 5 fadansu wansindle 10 Tunsu dlelalnUegi
20 fadniy

[y

N AsaTeveslalalnuiae 5 Tu

Talagneed
1. 99 | Witu 2. 99 Il Wintu
3. 99 Il Wity 4. 99 Il uag Il Wiy

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 11



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

24. finsaundeausieluil

A Msunsnaenvesadu fe Msfiiinduinnnimignegluuinanfetiu a e
Fertulaynansedanng eavesduideuiuiuagsmiu

B. mMsunsnaenvedes fie nsfidunduveInaugnuiltieuiuiudunauvosaiy
Sngrviaudliuoundgavasnduiiuiu viensiduaiuvesndugnvisdouiuiurias
pALvDIRAuBngnuiudvillennagauesaauanag

C. Tnsunfudusnsiuiuauuaglddudesihdodunmiflndifesiu uivesads
Asniuiihuauwindulillddudesi foansziiansvinuueades eungliinauidss
snimuazazioundumun osrnauusnssesgungivuriesiiuasiuiu

D. vsiimnuigsninitaamslatuvesiyud fo sansiens vdnmsnsasyiou
wazsinimesaduil Jsgniullunsnsagaeludenmeununisienass Weanany

\@eglunsauNasId@YDII19N8

Aaa o =

E. lneunfisnvelagudssseuquiog usnaguinviseusnunianaving eswin
NSAEVDULAZIAYAUUVDLFEDS NIHUNISIEEIULIzTI8 M LARIUNDDUINATINN 137
Jseunsaladudssiula

F. ynsnagdeuidesavinouduynaulunduin inagladuidesiagiun

LY A & 1

adufiu MUURUEns1EINSRaUNULLTAANISLNINADAN U ULETULAE N1

!
a

U9ANUNRNANYDAINU

14

1. 0 99ANY 1 U9ANY

2.
3. 2 99ANY 4. LUPRANINATN 2 YaANU

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 12



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

aauﬁfmm%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (5E]Uﬂ’¢]'13~ll.§j‘ut,aﬂ 32AUUIZINA)

25. lanvyusausuadlagnumyuradlanidganiauiunisilanlaassaunieening
ANNILYRITIEINATIRdTlanlasuluusazusn asdsundadlumusmumusly

lpasveslan fagy

Jomulaseluil nagndes

1. wlelanlpasegNeumis A USaaeAgn 23.5 aarmlalasundanuuinnds

UShuaudans

1 o

2. Welanlaasegidunis B usnuAudgnsaglasundsnutosninusinasiyn
23.5 93

1o

3. WolanlAasag iyl C UTHNANEEATLASUNGIUINANRTIndUIN TN

g
Y
4. WelanlAasegidmis D UShagudanslasundanuanaiseindiosnia

Usnudilan

Inenmand sefuduisondnui 4 - 6 ASMOPSS Thailand Uszd1Unsdnw 2566 m A wihil 13



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand

%

)

Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
WUUNASBUINEAENS SeAUTUSIsaNRNYIUN 4 - 6 UszanUn1sAnen 2566

THAI

ﬁ@UﬁlULﬁﬂéﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (ﬁa‘iJﬂ"J']ilL‘ij‘lJLaﬁ 32AUUIZINA)

26. MsAFeUNTBI AR WTeuRLlan Send1 nsryulguaINAveslan 39

fenuwansneiuluwsiasd uddnvaensvyuteuveeInavitenuRlantuilguwuui

S o

AIN 93U
Polar cell
Polar Easterlies
: Ferrel cell
Westerlies
Northeast Hadley cell
trades
Southeast
trades Hadley cell
Westerlies

Ferrel cell

Polar cell

a

mMmudsuvesemaluesisawad e1nimazanfnaciazAgn 30 o9 LavIARDUT
ugstalan waemela
1. Wesnannsmyusuoinmelulnaniivad uazuonddivad
2. \osmnenmatufiaziign 30 03 daumuuuanasAzENFTUEY
3. flosnenmafisndiiuuinnutalanmidertilfAsuunseswmunaeiniash
4. flosrnemafiedeufiinandalaniarumuiufistuiayauiasiasiign

60 83F

Ineenans sedutuiseunuili 4 - 6 ASMOPSS Thailand UszdUmsdinu 2566 9 A wihil 14



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ@USULﬁﬂé‘ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (SE]Uﬂ’ﬂZJL‘f]‘ULaﬂ 32AUUIZINA)

27. ocean acidification tJuusngnisaifianunsanuluauvinaynsialan widluis
wAdgymilAe iron fertilization Wsan siiuussmmanatlunzia dn3dedesnisin

Nans¥yuUeIstlngfnelu 13 patches Iummaigmt,t,aumﬁﬂﬁﬂ (southern ocean)

(a) (b)
2500 T T T T L T T T T T L) L) 40 T T T T T T T T T | T T T
2000 ~
o P
£ 1500 € 30l
X 1000 c
o )
=
N 500 = oot
N300 )
< N
o @
o 200 ol :: 10+
[ ket ] »n
100 [ - =
0 0
12345678 910111213 12345678 910111213
L1 L | L | | L1 L 1 L | ]
EP SO NP NA EP SO NP NA
aO0IF experiments aOIlF experiments

nsml a uaRIUIRYes phytoplankton lulsay patch newdusnman (NI
WiEuTIv) wasndufnsIeman (nNTWuradulsy)

N3 b AR uduiuTeIsIRmanluwsay patch NoUNIIMARGS

(0 (d)
0 —
25—
301 20+
~
£ O 15+
S o]
60 =
9 k- 10-
= n
90 5k
b 0
120+ :] Minimum =l - Minimum
12345678 910111213 12345678 910111213
L1 L | L ] | L1 L 1 1 ] |
EP SO NP NA EP SO NP NA
aO0IF experiments aOIF experiments

N3 ¢ ATMBsEUTULERIANANTRETIgA warnTIMWaduUTELERIAIINEN
WN¥an Iy phytoplankton Tuusiay patch

N3N d UAAIRANNTRAUULNURININALVISVRIARAE patch

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 15



Jalagnasaigiunismaasail

TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

1. anududusinmanSudusazanudnaien phytoplankton anunsnegsenle

o U

fnarian15a3ayAulnvas phytoplankton ienfiaglu southemn ocean agailtadfny

VNG AG

2. SWANAINNTaNIZAUNIRSAAULRYeI phytoplankton Tu southern ocean

3. Sauupiiinivziaiiudu Ussansnaimes iron fertilization lu southemn

4

ocean gtRLTUAULUAE

4. ynvinn1svaaadlu Atlantic ocean wanisnaastazdnuluulUlunaseanu

28. MmneaesUisenalisenindanedingduasansasarensalalasaaeiniuaniie

MuANeaiU 4 yn Feil

=
N1INNABIN 1

=
N1TNAADIN 2

=
N1INNABIN 3

P
N1INA[BIN 4

noudanyd 0.5 N5U +
5% w/v
nsalalasmassn
25 adans

(30 peFwaYd)

NeEINEd 0.5 NS +
5% w/v
nsalalasmassn
25 {adans

(30 peFwARYA)

foudeingd 0.5 N3y
+
5% w/v
nsalalnsmaasn
25 Hadans

(60 D9AALTYEA)

Aoudeingd 0.5 n3u
+
10% w/v
nsnlalnsmassn
25 adans

(60 paAwALTYE)

Tonulagnaas

1. Msnaae 1 F8nsinsiinufiiseailsnfgn

ol A

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A

Mneaesil 1 azinufizensiniinisvaaesi 4
N139aW 3 RAURAREUTINIINTNAEEIN 2

a [ = P v 1 aaa
AN 1 Lae 3 L‘U‘uﬂ'ﬁﬂﬂ‘w’]LﬂEJ’Jﬂ“UG]’JLN‘U{]ﬂiEJ’]

v 16




TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ’e]U’?ULﬁ’]%ﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

29. frsanderuseluil

A. Suaudeuvasiiilanasduinang UBndumaing wiagiulasasyiougeduy
inngunthuas i Inefinsasvouaniiuiaguninduden Wesmnuasdeadn
W luufusduuagiivsduasiiouoonin Tuvaeidundufdudadluuigedud

Fugitavun fuuasiineariulydunduazasoulfifiuadudung

B. woufiunsyauiludvnnelduawveiniering msrinnseanslutiu
anunsaazvioulsnnd

C. dldidedndoslvlununsudsaiiinunn Sitvaaiisanalenlasiyiti
wmL??aé]’aﬁ'ﬁugﬂdaaé’waﬂamlaﬁl,l,mﬁﬁwL'EuLLé”s szfudomilduafiunuden

D. luiiiiivaennin 3 3 léun uns @Wer thdu Wenaufudunmiisueadiu
Tneinaannmaunstuiloadsuadinmns vasnnmannstuintuad uauies uay
AvEE 9 NEeAN NI 3 U

E. Insundnaslnauuazloviaenlamsaweslsineniiues (high-pressure sodium

PN Y Ay a A v & e | ° ] ° NS a v
vapor) Msgnaulumedduiasdmaes dadudsliuugihldldsasmmamitudy mae

1
e o a o =

wasntaulnliidituidussdusenauvnlrusaiiusaldudan feusaiulasinlunan
nNaNIAY

F. wasdihsanansansgruiamesaiunudenaziawasmdauniuiula
fomnunianvenIy
1

2.
4. LUPRANINATN 2 YaANU

Ineenans sedututseuAnuUa 4 - 6 ASMOPSS Thailand Usgdlinsfinun 2566 wa A wihil 17



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

aau’iul,m%ﬁ 19 damnAu W.A. 2566 1a1 10.30 — 12.00 u. (iaUﬂ"J']ZJL‘f]ULaﬂ 32AUUIZINA)

30. nyinzanedunyinieilngfianveslsemeanigowsnifsegnaaumaynswldnin

a3

Dol N

MAUI

LRNA'I‘

&

HAWAI'l'S
BIG ISLAND

ffndudonusiufulmliiuuagmsuudin Inedynmieaudiinusudulm
oginanminzaemaiidld 1,000 Alawms Ussanwuileguinaminizane
msUURnuamouluteale

1. FeUszusiieguinmsivaiidliueanis Moloka'i Tisuieihgueils

2. Funflazimdeuiiinfante Kaua lunzusnlissanausiuioguiim
URERE

3. Usznvuidusneguinaumemanadialdveants O'ahu Ieensauasvausy
aglusn

4. Uszmnauiteguinumemensiinlduaanms MAUI In3uanendufiguazoon

PNV I1YH S

1Y LY =

Ineenans sedutuiseunuili 4 - 6 ASMOPSS Thailand UszdUmsdinu 2566 9 A wihil 18



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGAENS SeaUTUNSaURNYIUIN 4 - 6 UszanUnisAne 2566

ﬁ@UEJJULﬁﬂéﬁ 19 &AL W.A. 2566 11a1 10.30 — 12.00 u. (iaUﬂ’?’lﬁJL{:]ULaﬂ 32AUUIZINA)

31. Cell A'is responsible for eliminating cancer cells or viral-infected cells in humans. A
table below shows an interaction between cell A and viral-infected cells. TCR on cell A
is a necessary protein for this interaction. It binds viral antigen together with MHC- | on
infected cells. CD8 is a protein on cell A that facilitates this interaction. If the binding is
completed, cell A will release substances B and C to kill infected cells. Patient X, Y,
and Z have defects in one of the binding mechanisms between cell A and infected

cells resulting in low adaptive immunity.

Normal Patient X Patient Y Patient Z
% of successful 93.8 34.8 92.6 1.1
interaction between cell
A and infected cells
Concentration of 6.188 4.973 0.386 0.294
substance B and C in
infected cells (mM)
% of infected cells 12.7 49.4 87.0 93.5

Which of the following choices is incorrect according to this experiment?
1. Cell A'is most likely to be a cytotoxic T cell.
2. Substance B and C are perforin and granzyme.
3. Patient X and Z will possibly have MHC- | deficiency.
4. Patient Y may have lysosomal defects, making cell A releasing less of

substances B and C.
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32. Karyotyping is a technique used to show the number and the shape of the
chromosomes. Karyotyping analysis includes using the chromosome index and defining
the shape and number of chromosomes. The chromosome index is calculated by
multiplying the length of the short arm by 100 and dividing it by the total length of the

chromosome. The picture below shows an abnormal human karyotype.

§ 3
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4 "t TIEEY i (
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—

Which choice is incorrect?

1. The chromosome index of a Y chromosome is more than that of an X
chromosome.

2. Each chromosome has a different staining pattern when conducting a
karyotypins.

3. Chromosomes 1 and 3 are examples of metacentric chromosomes.

4. This karyotype has a trisomy 21.
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33. Industrial melanism is a significant phenomenon during the Industrial Revolution.
An increase in the industrial pollution, including gas and soot, kills lichens and darkens
bark. The Scallop Moths have two wing colors - white and black. The predator of
these moths will prey on the most visible moths. A picture below shows the change in

the bark color and two variants of Scallop Moths visible on the bark.

Which choice is incorrect?

1. After the Industrial melanism, black-winged Scallop Moths will have more
fitness than white-winged Scallop Moths.

2. Industrial melanism is an example of directional selection according to
Darwin’s Theory of Evolution by natural selection.

3. A change in the fitness of the moths is mainly caused by a phenotype-level
selection.

4. When time passes, both black and white Scallop Moths will have a chance

to undergo speciation and become two different species.
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34. Consider the following statements:

A. According to Kepler’s laws, the orbit of each planet is an ellipse, with the
Sun at the center.

B. The period of a satellite’s orbit depends on only the satellite’s orbital radius
and the planet’s mass.

C. Asatellite is in a 2 day-period circular orbit around the Earth. If the satellite

moves to a new orbit with the radius twice that of the original, the new period is 42

days.

Which one of the above statements is/are true?
1. Aand B only 2. Aand Conly
3. Band Conly 4. Al of them

35. Consider the following statements:

A. The wavelength of 100-MHz radio waves is less than violet light.

B. Radio waves are electromagnetic waves, not sound waves. Electromagnetic
waves carry information from the transmitter to the receiver, and electronic circuits in
the receiver decode the signal to produce audible sound in a speaker.

C. Electromagnetic waves are transverse waves with electric and magnetic
fields parallel to each other and to the propagation direction.

D. Visible light covers the range from about 400 nm to 700 nm. The highest
frequency of this range is 210 Hz when the speed of light is 3x10% m/s.

Which of the above statement(s) is/are correct?

1. Bonly

2. Band Conly

3. A B,and Conly

4. A, B,C,and D
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36. Rosley wants to measure the number of her goldfish. She chose 60 fish, marked a
cross symbol on the fish’s tail, and released them into the tank. One week later, she
randomly picked 30 fish and found that 4 of these fish had a cross symbol.

A cross symbol could increase the death rate of the fish due to a tail injury. If this
fact is applied to her goldfish, what is the estimated number of her goldfish in a tank?
Does her measurement technique underestimate or overestimate the value?

1. 7200 fish, underestimated value

2. 7200 fish, overestimated value
3. 450 fish, underestimated value
a

. 450 fish, overestimated value

37. CRISPR Cas9 is a molecular tool that can edit a gene by cutting the DNA in
targeted sequences. CRISPR Cas9 contains enzymes Cas9 and guide RNA. Scientists can
modify guide RNA into any sequence which is specific to the target DNA. In order to cut
the DNA, Cas9 has to find PAM, an oligonucleotide DNA sequence on the target DNA.
When it recognizes PAM, the Cas9 nuclease domain will cut the DNA 2-5 bases

downstream to PAM.

target DNA
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Which choice is incorrect?

1. CRISPR Cas9 can cut unwanted bases and replaces them with correct ones in
the human genome so that it could possibly resolve congenital diseases which are
caused by a point mutation.

2. CRISPR Cas9 can repair cells with chromosomal abnormalities such as
trisomy or chromosomal inversion.

3. CRISPR Cas9 has more flexibility to edit a genome compared to a restriction
enzyme technique. Therefore, CRISPR Cas9 can edit most of human DNA sequences
with high efficiency.

4. CRISPR Cas9 technology could lead to ethical dilemmas such as gene editing
in the embryos. There is no consent from the embryos and their mothers when doing

this technique.

38. Scientists measure the amount of carbon dioxide (CO,) from car exhaust pipes. with
the size of the cylinder capacity of 1.5 liters and a working cycle of 3,000 rpm with
5 different oils from the same company with types of oil A and B are added which are

filters absorbing the amount of CO,. The results are shown in the graph below.
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Which oil is the most suitable for reducing air pollution.
1. Oil type Il and add A compound
2. Oil type IV and add A compound
3. Oil type Il and add B compound
4. Oil type V and no filter

39. The villagers have complained about excessive loud noise from a nearby
construction site. As a physicist, you collect the necessary data to determine whether
the noise is dangerous to the villagers or not. There is no hearing damage if the WHO
states that the sound level is lower than 70 dB and if an intensity of the sound is 10°
W/m?. Decide whether and why the complaint is reasonable or not? If the workers
maintain the same intensity but reduce the frequency of the sound, what will happen
to the loudness of the sound? (The graph between the frequency and sound level for

each loudness is given below.)
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1. No, because the sound level is only 70 dB. / The loudness of the sound will
decrease.

2. No, because the sound level is only 60 dB. / The loudness of the sound will
increase.

3. Yes, because the sound level is 80 dB. / The loudness of the sound will
increase.

4. None of the above is correct.

40. While you and your family are traveling to a volcanic island, the government issued
a warning about a volcanic eruption and tells you to evacuate the area. The following
are possible suggestions that could be implemented.

1) Fill the gas tank of your vehicle.

2) Fill the water in the container.

3) Leave the area immediately.

4) Beware of the rising water levels if you are near the stream or the river and
the possible mudslide in low-lying areas.

5) Turn on the radio or television for any update.

6) Fill your sinks and bathtubs with water as an extra supply for use.

7) If you have time, turn off the gas, electricity, and water.
Which of the following should you do?

1. Statements 1 and 2 2. Statements 3 and 4

3. Statements 5, 6, and 7 4. All of the above
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2D Amay ) Amay
1 3 21 3
2 2 22 2
3 3 23 4
4 4 24 3
5 2 25 1
6 1 26 1
7 1 27 |
8 1 28 1
9 3 29 3
10 3 30 i
1 2 31 3
12 2 32 1
13 2 33 4
14 a 34 3
15 1 35 1
16 4 36 4
17 2 37 2
18 2 38 2
19 3 39 4
20 1 40 2
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