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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
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Do
-
e

e
1. Todouusinzdaiinziuniandeiy Seavidunseylulsas e

2. inSewdenmneunignaesiianiieatalsen

1. tndsunudeyavessesluu 3 viafifaudunnsaiy il
gosluu A vhlvAensinfesudndnadlurnouiufen
g03lau B 418nIeiunIsanveiNaasin
gosluu C Fednvauavve1evuInveInasiy
Nndoyanmuuu Yelana1fiedninavessesluu A B uaz C lagnsies (1.25 Azuuy)
1. goslun B fudnsduameilusiufiazanluwdadi
2. Tuamedifimunmi fivazadrseosluy B Juunnsedunstauinly
3. gosluu C nszfunsaaeuleidmivdosudsiiivaranlundalinaeduthma
a. gosluu A uay sesluu C vhaududu Tassesluu A a¥ailsen dusesliuu C a¥ai

570 waaagaluguladanune

a

2. felduuaduiianesaingtiivg nsznunszifiouiilelumaniia vaneiusesndihedonmgd
$umegeesnann uagtessuismiuiouniifinng widdflennstiaansios fudariuilu
USnauiniduin g asesuisnmiiaunfvesnnzaugamelusisnieidululsinndign Aiaan
audemeveslalumansiatiuennisidanald ( 1.25 azuuu )

1. fthefimadiutuvessesludeumnnladudonnanaieion duhligaungdsame
gluagdnTnsnsesedlafinty

2. omsuIadunszduliAanssniauiiiname sliAsnsmadvevaenidenuazns
fAnfuveavan daduamgyinligumaiisaneguasdaanzies

3. avandemeveslalumaniamiagsihlsimuannsavesdesliauesdruminlunismas
gosluunsiasyiiulnanas ilugmnuRaunfvesssuumnangyMviliAnnsaneusounasns
nspvaslaLiuiy

4. enudemeiiintutumadsumiusanfiauiioglulslumanita (Osmoreceptors) uay
Audmuaugamniiozdnueansnds ADH viliAalsaumnudauasdaanyios wagihlisisnie

szugAnuTouanas dawaligamgissnieaaiuly
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v YV

3. anﬂﬁmmilﬁa’m’ﬁ’lﬁ (Courtship behavior) Guaaumi‘]mfﬁm&g (Mallard drake) Tnennsdu
asosUn duuarBai dume dadiesdes snth snme weandasadle fufineth snhiua
ioendiuevesii mauamwaaﬂsmméwﬁlﬁmmﬂmmﬂm (1.25 AzlUY )
A WUURHUTLLULOY (Fixed action pattern %39 FAP)
B. N13ANEVBANINNUINTTY
C. dyrmanvesdnl
D. MsifamnnsvasgAnssudienaiuly
1. AB 2. AB,C
3. B,CD 4. A,B,C, D

4. @unfiN Brassica rapa fivaaa 2 Mmdwmsualudsaduwazyilvilluddenduyisre

P B Y Ay A ) v a Y o o ) o o a a
W Brassica rapa AUNEDIUDAAR 1 C‘]'Jﬂ']%iUﬁIULGUfJ'JLSUlILLag'E]aaa 1 m'ﬂa']‘ﬂi‘Uai‘ULMﬂ@ﬂ@iJLsUﬁn

v A

) Ve a A ¥ :.JI ¥ Q’lj v a o U 1 1 v a U Qil’ 1
Wyl U AR UL R PNYBAU JalndunganUduiussEwingeana 2 G]’JUIGWW]E‘Z@SLHLL\‘I

a

vosillulnl lngdodndnvardveslugnmiuaulaeduduses (1.25 Avuuu)

o a A a

adgmsudunnmusavadluldu sex-linked

‘D)e
DD

1.

€

o ]

) N Ao = 2, a ! ) .
aaammwummwummaﬂuLﬂuéuum@usamu (Codominance)

[

2
3. 9AAadMSUFUMEILLANULALL D0 ARad NS U LULADIDUIR Y7
a

[

PadaaNSUAlUMADIRURINANURUMT e adad NS UA U EY
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5. WHUAINAIUERTLERAS Simple reflex arc

2
Sensory neurone 3
activated ~
muscle
stimulated

4
receptor
stimulated

<—— knee tapped here

1
motor neurone
activated

foladudduimgnisaifigndomdsmndneeduiatu (1.25 avuuu)
. 1—>2—>3—4
2. 1—4—>2—>3
3. 4—>>2—>1—>3
4

4—>3—>>2—1

6. TupsuftRnsiaiisysuledutnuienils UnEeuldinaeriviaanvaaeideussauia X vignile
ulaneviaeavanoen viliineres 9 unsoondussenmiArIugan 4 vugnens ielTeuidioy
gnTINsunIveuia X Mu ufi@eendiau (0,) Wniseudninmesedlaglizuuanesvuniediu
uaziteulufentiu nanismaaomuiy

wia X 1hian 45 Junil Jazunsvananvasn

whd O, Tohaatiies 25 U9 TUAISUNTAIUNLA
UQDYABU : Kr = 84, Ar=40,5=32,0=16,C =12

PNTaYARINA Jmiuia X Aewiaviala (1.25 Aziuw)

1. Krypton (Kr) 2. Argon (Ar)
3. Sulfur dioxide (SO,) 4. Carbon dioxide (CO,)
Ainerenans sedudulisenAnuili 6 Uszslinsdinm 2568 4a A i
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7. d@unilsvesnsiauimalulageania Aensasaiiisndssinneng q Julilpasseulan laedl

ToyaingUszasAn sitaurasnIienUssaneng 9 Aam1s19euENs

UssinnvasnnaLiey WgUszaAnTldu
ATUUFDET oevendnalnsfny Insiad dunesiin

] aa ° ! & o & A
AMignINLea SEURMWIaUUNUlan UanIgRuAINEIveIiu
ATieugnening ATIVFDUANINDINIA WEINTAIDINA

o

aisnd1ansnenslan | asransiddeundasianssavedan widluusseinia anmneia

AUoauvnayns wazyaIul

PNVOYAAINGTI MINNBATNTABINITINMEUNTINEUanITmgauivanInenakae
Fmumassaiulsvesiivraluiiuiivesaues madenlifoyarnarissdsnnladundn
(1.25 AzUuu )

1. amiflesdeasuazanaiiondfioa

. ANguINeakarA1eanteuInen

a

2
3. AMWIINARYUINY AL A INYNAITIINS NN
a

99

o <@ L v Y =
. QWLU‘LAG]ENI‘U‘UEJ%&Q’WWYJLV]EJ&JV]HUS%LJWW
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1%
Y |

8. UszimnAlUuAtaguTnALWITRUMUDILHUT TV wNURTU denalriusemeiianuyyssal

Y

ugULazUsTaUAUSTUNURAUIAAINNT AT UNVDILNUS T

Jii-/ AT i EURASIAN
NORTHAMERICAN 77 2hy BlE
PLATE (3>

Fag) &

NORTH AMERICAN
PLATE

PACIFIC

PACIFIC
PLATE

PLATE

_/ SOUTH
[~ AMERICAN
PLATE
' 4

AFRICAN
PLATE

ANTARCTIC PLATE

4
ANTARCTIC PLATE ; r . - > s

Nndeyadsnan nmsedouiiveausiussaluuulaiiviliiAausemadunazingzivsla
(1.25 Azlu )
1. wiussahmamsiadouidivuiussdviy Wesnilsesdniuaunsdunnsiiy
2. wussdviviadoufidniu WesnnussmaduuiuunguilimensmnaeasUssime

3. wNUsTAlIMAYNTAFRUTINIUAUTULLITIU 1099 INTWUITREIRRUTIUIUNINNIAKY
UszinadiUu

9 9

4. wdussdiumaynsedouiidiiu WesnUssimegUuiidugudunginzguilnulas
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9. luesufjuinis ASMOPSS tiniseulavinnismaaasufjizen

2NO (g) + O, (g) — 2NO; (g)

(%

lngdndnsnsinufiseSuduigamgia lavayansil

N1NAABY [NO] (mol-dm™) | [0,] (mol-dm™) sns1Budy (mol-dm.s)
1 0.10 0.10 1.20 x 10°
2 0.20 0.10 4.80 x 10°
3 0.20 0.20 9.60 x 107
il 0.30 0.10 1.08 x 102

folarrfigndesuesrasiisnsinisiiaufizen (k) (1.25 azuuy)
1. 0.012 mol#-dm®s™! 2. 0.12 mol"**dm®+s™

3. 1.20 mol™?+dm®-s? 4. 12.0 mol2+dm®+s!

5% [ [

10. dnansmansAnwmangnlunuandnstinuilien ladeyanmisieead

Y

AgNEY | 138 (111V89A29917INE) G gaumniiuia (K)
A 0.5 9N 3,000
B 1.0 VGRN 5,800
C 15.0 VRN 20,000

mvualiagnEnnaegludiunan :ndeyaninan Yelaasulagneeiign (1.25 azuuu )

1. amgne A Tawnasuviin M wazlonededuniinmgny C

o

L4 =] [ a = ! L3
. NNy B uaUnmsusin K LRSUBIYVYYTIUTUNIINTIONY C

(%
LY

2
3. amgny C Janesuviln B waslionyduduian
4 N

9

6 IS % a = ! L3
. ANIHNY A wag B daunesuain K LASNBDIYVYYTIUTIUNIINTIONY C
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11. Waenaniliangussanaausanlnaminnsiindniue Sudinssounazinnnuvuiwiugin
iilusnau Bianmseu uazihnsoudinsenmennaniu lausesudmiuluszaouls uasda

lianunsaindeuiiliegdassuargnnsziiseanlunaeniial Famsiudeuulaseseunanii 9

TutonAn WERIFINNSI9AIUAS

4391781 . . 1 a1l
. 10% - 107 107 - 10° 10°° ¥l . L | 3uaud . A
MNa91N - - . 3 Wl - 3 uaud o s 4 - 13,800 a1y
- U M -3 UM - 1 Wuaud
Tnwus
A9n A19n Sdnasou Sdnasou sy sy
LAURAISA LAURAISA nYnsou Pmsly Wmou oy
a < a < a a 2
o4 annsau annsou Tmslu sy DLMDUUDY ALANT
danusnng - - . -
TnInsou nInsau LOURTINSLU Tnsou lalasiau
Tuenaw L L o
Pmsly Pmsly oy snau RN OGIGI
LOURATINSIU LOURTINSIU JInsau Jupdyavpdiasy
oy TUsnau
m&;mﬁaﬂﬂﬁLﬁﬂé‘ﬁuwé’ﬂaﬂﬂLM@ﬂ’liaﬁﬁﬂﬂd’l’a LLazL‘flumamiajﬁaaﬂﬂéjaﬂﬁuii’mmmiéuaﬂ
L@ﬂﬂWG]’]iJVIﬁ]UﬁﬁﬂLLUQ (1.25 AzLuY )
1. fwslusiusnukeudtmvsluiadulnneou
2. WnANSUNGeAiadea ABUTIAIRNYAIIUINILLTA
a a LYY a I~ a a
3. 8LaﬂﬁlﬁEJU'i']ﬂJW’JﬂUIﬂﬁ(ﬂBULﬂﬂLUUU'JLﬂﬁEJa“UEN‘LﬁIﬂiLQU
4. dnasausiustuiuedvaveezmnay vinlmananlusdladuwasiasaunsasnuniale
28719985y
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12. dnasmansdunansainuuinagaianeeiiing Fuduusnaiiiumgininiiusnulagsey

Y

2 Ao o a &

voslnlaaiiles uazlinudiuvesaunuulmangenitusnadu Gdlindnsnmsiegaiineendind

flagu
Y
ISES Solar Cycle Sunspot Number Progression =

s o] (1]
200 hh! I A/&\ &\A e
: a
: - / JW
4 / A
8 \
1 !
i 100 =
2 vy L l

17 18
0

1928 1930 1932 1934 1936 1938 1940 1942 1944 1946 1948 1950

1750 1800 1850 1900 938 2000

( £ -

- Monthly Values — Smoothed Mounthly Values — Predicted Values
Space Weather Prediction Center

Pndayaninan Telnasulagnaeiign ( 1.25 Azuuy )
1. Tud 1934 augSevgnuantdesainaieniinduiniigaluseuneissy
2. Panafisugeiinanerindanaswngadunaiuszunn 20 U

3. 1wl 1948 awgSue wegser wazn1sUanUdesinadnnaslsun Windudeendnlul 1944

4. 1wl 1938 fIgnilanserinddnuaunin viiiAausngnsaluaaniievssasvuly

UIhautalan
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13, Jnguna 1 Alandu 1199gUNiuTIURA WeeanuswanIngaieusa 10 T vy 37 aseniu

WITEAU AU

.
T 1 ke

(%
el a0 1

vlingumadousl esnvsuiduUssAviarudenmuainssrindingfuiiudauinle
(1.25 Azliuu )

1. 0.3 2. 05

3. 0.75 4. 0.8

14. nMsveaeaiiefinyseninmuiulayssesdavasianmils NTununaaeuninueI?

8 WwuRluns lnan1snaaeesiagy
ALAY (MPa)

1570 S

L
iTo]0 [ S— g

LY

Imanianystiumse

szezin (mm)
MnanTIAaesi Yandindniimuegdavesdauvidurile (1.25 Azuun )
1. 80 GPa
2. 500 GPa
3. 900 GPa
4. 1,000 Gpa
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v

15. Inguilannaniigeanity h spinniuimdwasslvuiuiile dngieuliasindsuaadviniy

¥
o oA <

4 whaasndsnudng mnualinadanudndinudumued (2.5 Azwuu)

vh

1. — AU

16. oymanilana 0.4 n3u dnsedeuiiuuuesludasgiedine faunsdumis (uas) funan
(3undh) §atl x = 0.98 sin (1007Tt) DENAMIIUT fu 1aan 1/150 Funit Femuiludelaseluigniies
(2.5 AUy )

1. U579 AN wazawvliraayna deniuseaiy

2. ANUTIVOIOUNA TNANSITMAUAILGY wasdifianssdiuiuiurimeseynin
3. AuSeeunIA TiAnssdiuiuanuse uiliiesssdusumrissiaynin
4

. ANuSweseynA Sfmfeaiuaues wilifieassdiuiuiurieseynin

WInemans seAutulseudnuitn 6 UsednUnisdnw 2568 4a A w11
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17. flhefifisldsunmssndaenissensenandeulnsess wdufioinsdussieguusstausifsus
dsnUaneninesdulszamgnnssfuainniauly msesgledaduruty (2.5 azuun)

L L‘f:aL?J@%@M@;ﬂifﬁ@aégﬂﬁwaaﬂmmﬁum wagynlifieandlndu seduwralenluben
avamasauAuly

2. soumsinsesngnieeniy uagmnldfisesluunisilvseua (PTH) seduwmaley
Tudonazgaduan

3. deunsnsesngninesniy wagmnlifisesluumlnssea (PTH) seduwmaley
Tuidenazanasmauiuly

0. flaBoveseslnsosdgninoaninniuly wasmnlsifluredindu sefuuaadoludon

LAAGNAININ

18. Ufjfiunanssauiiouvessmdsauvislupouiueneuy

Twanding | Judums | Judens | Tuws Tungiaud | Juans Tuens
1 2 3 4 5 6
7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30
Keys:
15 = n13anty
2-6, 29-30 = AUz LADU

lunsuausisldansnsaievuld vnegdgnudesinlulutesnaenluium 8 fueneu
(2.5 Azliuu)

1. ogargnrzaveanINUAgNUaIRndlaeniTivaraslsediou

Y Y

a aaa 1 A v s k4 a Y a = U | 5
. E)E‘j%aﬂm'ﬁﬂll?f']ﬁ]@gléﬂhﬁ%UUﬁUWUﬁﬂJ@ﬂ%MﬁyﬂlﬂL‘W‘EN 2 198 3 JUWNUY

a v

2
3. PadvzRognUdsyanu naIIINMIANlUTRzianTU ausla
a

Y

IS o A

. WaylnswngnIzgnazanteenanianevemddluseniniiussinaeu

9 Y
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19. thinileerInidadsmmasdulasinloseunsn Faduanssuiimsvnennu Uszneuse
et Judnseu weridussegndlna ﬂwﬁLLﬁQ%uﬁm%uiuaﬂwwawmﬁ%fau%uﬁﬁqmmﬁqqLLag
Arutugsogwiailioanasnnisudetu ndunievestinAwiaradsaudousmaa tneldnglasly
USnannnuagfesnisesndiauetsioiiles vnwieiuindmnaziiviossnunn dealisisne
gjzyLﬁaﬂfwLLazﬁLﬁﬂIwﬂaﬁﬁwmumﬂ LLﬁ%ﬁuﬁmazLﬂ%ﬁmsgﬁwé’qLﬁuﬂizﬁw TeMevesininding
ogneldmnuiaienetnann Wesandesmersminuanwanglusisneliai defiarsannaln
ms¥nuauganeluresinigluaniunisaifisuuseuil
feladieluilsignios (2.5 Azuuu)

1. magapdeiunniuluanmsiessn asilugoinisnssmeinfiiintu uansedu
Tlpdudiaangiferudonanniu lnsfidmnedietostuamena

2. iedosfiuamizsnmesouduly srmeasiiunslvadsuvendenludeimiadumdn
shunsgeviaaniden Seaitiliauiouaunsoutesnuaziinoananndsiloununanagi
1#anniu

3. nafindundlefimhdwhaulinglasesasng awnsedulifuseundssosluunganey
(glucagon) luilosiu %Qﬂi%é]:uiﬁﬁmﬂg&mlﬂaiﬂLﬁ]uﬁLﬁUﬁSﬁmﬁL%UﬂQ%ﬁ iioSnwsysutna
luiden

4. vingamgiiununanswesieneiniingetusunuaulaild nsviauveseulusifiddy

Y]

wnegavedn Faenailuganudenieveseivizuarn1izeusaisendt lsaauuan (heat stroke)
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20. M3INAY A ag B #1ailiusey +0.5 JC fl1a 500 g M9 UNiuBesduivig 37 8961 fuLw?

[y

seauiiinaesiluawiuli dagy

insulated

block

WMIUIAITIUFATINTENIN A uaznaesiluaualiih (2.5 Azuuu)
1. 4.5 475y
2. 5.0 iy
3. 5.5 Wy

4. 6.0 439U

21, UTENIUAEn SN “viuR” Mamaaeussuvdsiaguuulni lngenfusisduieanwuuiesagig
Faudie dagu mszddlidauvhsslni Gaivanevesmaimluwuisiu msdaseianiinlalaeing

Puusnwavassliiilraasmediedaslifoioanusaasy

gj ﬁl ! v v 1 &J
NNTNABRIATILIN Wadesianainga O Wanazlraasrwasisluanuuiuluiuisu
dl a 1 A Y o a |dl a
fiszey 10 wudwes 1nUanese uilgvnfengninsuianasay 1eegfisvey 25 Wuhling
NUatese ddeansliiaganaslungnieguiug Nuaumsldasianangalauusig

Mvuald Wanndslaeliloa uarlifindsugydeseninmie (2.5 azuuu)

1. A 2. B
3. C 4. D
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22. AAU 2 YuIAdauNdIMAuAIBAIET 5 wuRwes / Fuil degy

16 cm

12 cm | | | 12 cm

X =-6cm x =0 X =6am

ponnnsuIdienaily 3 Juni nMsnsednsvesAAuTERUIL & Fus x = 0 1Tuinla
(2.5 AzUUY )

1. 14.75 WwuURLUnS

2. 15.25 WURLIAT
3. 15.75 WUpLIAS
a

16.25 WURUGT

23. Wenidunils Umerisansdnagnatilifundediaruen 0.5 wes werdimudwoadenivndy
400 was/Aund spnmsuinanuivestenasinui 1 fidwile (2.5 Azuuy)

1. 200 B

2. 400 B0
3. 600 8504
a

. 800 v850%
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24. @nNUBaNIA 35 kg NTEIAATUANTIT) MIUWUIAININNINTIDEENWNAUINGY 7.2 1UnT F8ANS7
6 WA / Uil unulnaulsengAfmilauaUse uaslaAnause 7 x 10° 16y / s
1 <@ dy ) ¥ a LY} 1

penNNIIUIIAnAuTlvununduguiasile (2.5 Azwuu)

1. 0.95 LWung

2. 1.00 g
3. 1.05 LWAS
a

1.10 wes

25. NANIIA M WYIUAIBIWRNYTT L gnudsgasunanndiuvie A aagu (2.5 Aziuy)

'.'m,' A

~_-

(m)8
dedeniedouiundaiumia B ssrnnsiuianuisluduionsaetufidile
1. 1.2 mg
2. 1.5mg
3. 1.8 mg
4. 2.4 mg

26. lunsnaaeanils dnSeuhuuniiden (Mg) vinuiiseniunsalalasaassn (HCY auaunis

Mg (s) + 2HCL (agq) — MgCl; (aq) + H; (g)

tinFeultuaunii@on (Mg) 1.20 n3u Femuuians 95% vinufisefigamgil 27 °C way
AMA 740 mmHg ndsaniAauFAsen Usumsuia H, fiuldegil 520 mL
Mvuali R = 0.0821 L-atm/mol-K
1 atm = 760 mmHg

inUesidusnala (percent yield) vasuialalasiau (H,) lunismaaesil Aewinla ( 2.5 Azuuu )

1. 37.8% 2. 44.6%
3. 56.2% 4. 66.0%
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27. TuswidudnSeudu 1.6 Advilassnuineieansinedfunisidsitnilunisudnans

fueuyadase lnglauians Y-Oryzanol Nafdalaanuiusidnluiujisendu NaOH

0.10 mol/dm? snumslnmsaiiveman pKa vesgileiduiianunsaddeslusnaula

=2 L v ] [ oy o v a da
INNSANYRUBIRY WU Y-Oryzanol {Wuasusenaunillaseasieusenaume 1uuguid

vyfiluea (-OH) aguunsa ferulic acid Fadluuiliuaziiansuanddsil:

Ar-OH = Ar-O™ + H*

Lusidnansazane Y-Oryzanol U311m3 25.0 ml A2ueudy 0.0050 mol/dm? Tulwnsardu

NaOH 0.10 mol/dm? Tngl#f pH meter San siUAsuntasmes pH deUSunasves NaOH fudily

TngnsaualsansnisiuasuLlaian pH senansnsinmse

20 30 40 50
Vol of NaOH (cm®)

ndayalunsmMaamUIuim ves Y-Oryzanol Mldlun1snaaes wag A1 pKa veayluealy

Y-Oryzanol (5 Azliuu)

1. 1.25x10% mol, pKa = 9.75
2. 1.25x10° mol, pKa = 11.2
3. 1.25x10“ mol, pKa = 9.75
4. 1.25x10” mol, pKa = 11.2
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28. UNINYIMEAATIINUIEN ASMOPSS EcoVolt fasimuunasndsnuasaiauunnmdmsuls
Tuiunvindlna Ingldimalulagwadianin (Galvanic cell) Mndamasnulnianujisead
Tuduwuuwadliimnm agldlanedingd (2n) wasvosun (Cu) Juegluansazans Zn? wag Cu®
AUAIAY

gaig ¥
dun1swaanly Ao :

Zn (s) [ zn* (oM I cu** (1.oM) | Cu(s)

Ardndlwilansgiu :

E® Zn%**/ Zn = -0.76 VV

E° Cu®* / Cu=+0.34V

faifedesnsusuaugavesszuulihauliuutu Tnsvesondasuaududures cu?
Hu 0.010 M wazligms Nemst iloUsiliuusandoulniivoaeadlviiiwamn
wRsandenruseluil

A. Ujiseninendveawadae Zn (s) + Cu**(ag) — Zn**(aq) + Cus)

w

Fndluhannsguveswad (E°) wiiu 1.10 V

WolUasuAMUNTUYDY Cu?® Wide 0.010 M Andlifnveswadaziudu

o N

PINAMUDUTUVDS Zn?" WLTUNINAIT 1.0 M wsapdaulninveswadazanas

MI@aumslany Zn wag Cu smeannlnii azvinly Zn waz Cu azaredulesau

m

Tolasoluilgndes (5 azuuu)

1. A Buay C 2. A,Buag D
3. AC,Duay E 4. gnARINNTe
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29. luwauninn1snaaesiuans FeauLInnagnuealuliiieuven Inensaesauilsogungui
ey wiilegnueaindeuniludwhuvmisiiiowresuiiey ndugmileuinfluseunegavili

Qﬂ‘U@a‘Viﬁjﬂaaﬂﬂ’]ﬂLﬁUVI’NWNLaQJ

7

Start Result
NNTNABBIRINAT ansaunedutgdnvazauineNAnLssTumAlagndewmLtels
(5 AU )
1. W']qm?iaw‘/‘iL%’ngmaEﬂqmmmmé’uasﬁgmﬁmmﬂLmL%&mmmaqmﬂfm
2. audananfians Jussnduaniieluinlanmieiosnnusmeionda
3. ’mmﬂLﬂﬁdﬂl@uﬁmﬂsﬂzﬂaﬂuWéLﬁu@uéQWSLﬁ@W’mLLS\‘i‘ﬁLﬁ@‘\]’]ﬂﬂ’ﬂmGi’N‘EJ’eNﬂ’NQJﬂ@mmﬁ
q. mmmaﬂﬁ'ssﬁummmLé’uquégmmﬁaqmmLﬁqgjgmsiﬂmaﬁLﬁﬂmﬂﬂflsmusauﬁuawaa

lan

30. nfeupINAwiIdganl 25 °C Usnaseaulvzasenditu wasseunanaluioueinia

' '
v A

BUAINANES 500 LuAS LLazé’J’ma&Jﬂéhgq%ulﬂﬁﬂ qmmﬁmaqﬁ’aua'm']ﬁlﬁaﬁ’aua'mmﬁué‘hﬁ?uaaa
%ulﬂﬁqmmqq 2,000 wins Wuwile waziadosnmussennie safitouonmasniituduetisls
MAUALA DRTILBLAYLURNVDIDINIALTLIAU 1.0 °C o 100 LUAT LaYensIovlfgLuAnadaInIa
BUFWVINAY 0.6 °C flo 100 wns (5 AZWUL )

1. 9.0 °C AMwNsIduysnl

2. 11.0 °C amzlunseduysal

3. 15.0 °C anzlinssduvuiitouls

4

18.0 °C ANznsasagradunaid

Fwivemans seautulsendnuidin 6 UsedUnisfing 2568 4a A wihit 19

JUdNS © 2025 ASMOPSS aaudnsyinuvingy Anaen dnudas viawmeuns tnelildsueunn



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGTAERNS seaudUNsauRnuedN 6 UszandnisAnuyn 2568

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

Use the information below to answer Questions 31-32
Y-Oryzanol is a compound found in rice bran oil with interesting chemical properties.
The structure of Y-Oryzanol consists of ferulic acid linked to a sterol molecule

by an ester bond. The structure of Y-Oryzanol is shown in the figure below.

L 0
Ferulic acid Sterol

31. Which of the following statements about the chemical bonds in the structure of Y-

Oryzanol is incorrect? ( 1.25 marks )
A. There is a covalent bond between carbon and oxygen in the ester group.

B. The benzene ring contains Tt-bonds, which are stable and involve delocalized

electrons.

C. There are hydrogen bonds between Y-Oryzanol molecules, making it highly

water-soluble.
D. No ionic bonds are present in the structure of Y-Oryzanol.

E. Y-Oryzanol contains only non-polar covalent bonds, making it uniformly

hydrophobic.
1. Aand D 2. Band D
3. Band E 4. Cand E
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32. Which of the following best describes the structure of Y-Oryzanol? ( 1.25 marks )

1. y-Oryzanol contains a primary alcohol group (-OH) that can be oxidized to a

ketone group.

2. Y-Oryzanol is a ketone compound, characterized by a carbon-oxygen double
bond.

3. Y-Oryzanol has an ester group, which is formed from the reaction between a

carboxylic acid and an alcohol.

4. Y-Oryzanol has an aldehyde group, which enables it to react with Benedict’s

solution.
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33. The research team at Green Fuel Lab is investigating the rate of reaction of ethanol
production from glucose, using enzymes as catalysts. The goal is to shorten fermentation
time and enhance efficiency of biofuel.

The simplified experimental reaction conducted in the laboratory is as follows:

enzyme
C6H1206 _— 2C2H5OH + 2C02

The research team investigated the reaction rate by measuring the amount of CO,
produced over various glucose concentrations and time intervals. The experimental results,

obtained at constant temperature, are presented in the table below.

[Glucose] (mol/l) Initial Rate (mol/1*s)

0.100 25 x 10
0.200 5.0 x 10
0.400 1.0 x 103

Which of the following best describes this experiment? (2.5 marks )

A. The reaction rate is directly proportional to the concentration of glucose to the
first order.

B. If the glucose concentration is increased 4 times, the rate of CO, production will
increase 8 times.

C. The rate law for this reaction is Rate = k x [Glucose].

D. If the temperature increases by 10°C, the rate constant (k) will approximately
double.

E. Increasing the amount of enzyme will increase the rate constant (k), but will not

affect the activation energy (Ea).

1. A, C,and D 2. B,D,and E
3. A/C,D,and E 4. All of above
Yy Tinenmans seduiuiioufnuidil 6 UsesUnsfinen 2568 9 A wihi 22
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34. The Earth's internal structure consists of several distinct layers, each differentiated by its

chemical composition, physical state, and mechanical properties, as shown in the table.

Earth layer Physical state Properties of layers

Lithosphere solid hard and rigid outer vertical layer of the Earth, includes

both the crust and the lithospheric mantle

Asthenosphere solid mostly solid, but contains a small amount of partial

melting, making it the primary source of magma on Earth

Mesosphere solid more rigid and immobile than the asthenosphere

Outer core liquid the only entirely liquid layer of Earth, where molten iron

and nickel circulate

Inner core solid primarily composed of solid ball of iron with some

nickel

Based on the information provided, which of the following best describes the role of
each Earth layer in explaining geological phenomena? (2.5 marks )

1. Most earthquakes originate in the mesosphere.

2. Plate tectonics are caused by convection currents solely in the inner core.

3. Volcanic eruptions are mainly caused by magma rising from the lithosphere.

4. The Earth's magnetic field is generated by the movement of fluid in the outer

core.

35. Elements P, Q, R, and S are in the same period of the periodic table and have increasing
atomic numbers in the order: P < Q < R < S. The following observations are made:

P has the largest atomic radius

Q has the lowest ionization energy

R has the greatest electron affinity

S has the lowest electronegativity
Which of the following correctly represents the order of elements P, Q, R, and S?

(2.5 marks )

1. Na, AL, Cl, Ar 2. Na, AL, Si, Cl,
3. K, Ca, Sc, Ti 4. P, S, Cl, Ar
Ainerenans sedudulisenAnuili 6 Uszslinsdinm 2568 4a A wihil 23
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36. Consider two earthquake scenarios in Thailand:

Scenario A : An earthquake of magnitude 6.0 with its hypocenter located at a depth
of 10 kilometers beneath Chiang Rai Province.

Scenario B : An earthquake of magnitude 6.0 with its hypocenter located at a depth
of 100 kilometers beneath the Andaman Sea, approximately 300 kilometers offshore from
Phuket.

Based on this information, which of the following scenarios most accurately
summarizes the likely damage and its cause? ( 2.5 marks )

1. Scenario A has a higher chance of generating a tsunami than Scenario B, as the
hypocenter is closer to the coast.

2. Scenario B is likely to cause more direct damage to buildings on land than
Scenario A.

3. The intensity of ground shaking at the surface in Scenario A is likely to be higher
than in Scenario B, because the hypocenter is shallower and located beneath land.

4. Both scenarios have an equal chance of causing damage to the same degree,

as they have the same magnitude.

37. Billiard ball A, with a mass of 0.5 kg and moving at a constant speed of 1.8 m/s, strikes
ball B, which is initially at rest and has a mass 0.6 kg. As a result of the collision, ball A is
deflected at an angle of 60° with a constant speed of 1.2 m/s. Find the speed of ball B after
the collision. (5 marks )

1. 0.75 m/s

2. 0.9 m/s

3. 1.323 m/s

4. 1.581 m/s
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38. Since 1750 (pre-industrial era), the radiative forcing of major greenhouse gases (GHGs) is
a measure of how these gases have influenced the balance between incoming and outgoing
energy in the Earth-atmosphere system. Positive radiative forcing leads to warming, as shown

in the table below.

Greenhouse Gas | Radiative Forcing (W/m?2) Main Human Source
Carbon Dioxide +2.07 Fossil fuel combustion, deforestation
Methane +0.50 Agriculture, fossil fuel extraction
Nitrous Oxide +0.18 Agriculture, industrial processes
Halocarbons +0.33 Refrigerants, aerosols (now largely phased out)

Based on the data in the table, which of the following statements best summarizes
the impact of human activities on the Earth's energy balance? (5 marks )

1. Methane is the most significant greenhouse gas contributing to global warming.

2. Halocarbons, despite their lower concentrations, have a disproportionately large
warming effect per molecule compared to CO,

3. Fossil fuel combustion and deforestation are the largest single contributors to the
positive radiative forcing from greenhouse gases.

4. Natural greenhouse gas emissions have a greater radiative forcing than human-

caused emissions.

T Imeeans seautulisendnuitn 6 UssinUnis@nen 2568 4n A wihin 25

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGTAERNS seaudUNsauRnuedN 6 UszandnisAnuyn 2568

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

39. In an era marked by global plastic waste, a team of scientists from BioPlasTech is
conducting research on the production of biodegradable soft plastics. They are using natural
raw materials, including lactic acid and various alcohols, to synthesize esters, which are key
monomers in the production of PLA (polylactic acid) polymers. The esterification reaction in

this system is reversible and can be represented by the equation below:
CH3CH(OH)COOH + CH;0H = CH5;CH(OH)COOCH; + H,0

To increase the yield of ester, the team conducted laboratory experiments in a
closed system at a constant temperature of 60°C. At equilibrium, 0.74 mol of methyl lactate
(CH3CH(OH)COOCHs) was obtained, starting from the following initial conditions:

1.00 mol of lactic acid

1.00 mol of methanol

Constant reaction volume

A small amount of sulfuric acid used as a catalyst

Which of the following statements is correct regarding the esterification reaction in
this system? (5 marks )

A. The equilibrium constant of the system at 60°C is 8.10.

B. If 0.50 mol of methanol is added at equilibrium, the system will shift to the left.

C. Removing water from the system during the reaction will help increase the yield
of methyl lactate.

D. The ester produced can serve as a monomer in a condensation polymerization
process.

E. Using more sulfuric acid as a catalyst will increase the equilibrium constant of the

reaction.
1. Aand C 2. Band C
3. A B,and D 4. A C,and D
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40. Based on question 39, researchers at BioPlasTech used diluted sulfuric acid (H,SOq) in
small amounts as a catalyst. To control product quality and ensure industrial safety, the
team designed a pH control system to maintain the reaction pH between 3.0 and 4.0, using
a buffer solution.

In the process, the team prepared a 1.00 L buffer solution composed of lactic acid
(C5HeOs5, Ka = 1.38 x 10™) and sodium lactate (NaCsHs05) containing 0.200 mol of lactic acid
and 0.300 mol of sodium lactate.

Which of the following statements about this process is NOT correct? (5 marks )

A. Based on the data, the pH of the prepared buffer solution is approximately 4.05.

B. If 0.010 mol of HCl is added, the pH will change slightly, and the amount of lactic
acid will increase.

C. If 500 mL of water is added to the buffer, the pH will increase because the
concentrations of both acid and base decrease.

D. Lactic acid is a suitable buffer because its pKa is close to the desired pH range.

E. If nitric acid is used instead of lactic acid, the buffer will be able to better resist
added acid or base.

1. A B,and D 2. ACand E

3. B,D,and E 4. Cand E

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

Please check your answers before submitting the answer sheet.

WInemans seAutulseudnuitn 6 UsednUnisdnw 2568 4a A w27

8985 © 2025 ASMOPSS anudndiuvign fnaen dauuas wiewmenns nglildsueua e



TASINITHYITUAVINTITILAUBIALAZUIUIYIR ASMOPSS Thailand
Asian Science and Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAFUINGTAERNS seaudUNsauRnuedN 6 UszandnisAnuyn 2568

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

ANMAUATIINYNAERNS VUL STUANEIUN 6

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

20 3 40 4
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