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1. deunluleauiesinanuasenainaiuden wuled RuBP carboxylase aglidu
) a A a X ° vy a A v a v
fussnduiiivdululu vnlvisnandesnisideandaula

2. WeunluUnasilesannanunisnainainuseu touled RuBP carboxylase 3gdu
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fuspnduiiivdululu vnlvivauisaldesndiaulunisdunsieisawadla

FyInereans seautusisendnuiti 6 Ussdinisfinw 2569 ga A w1

JudnG © 2026 ASMOPSS aaiudnsvinuig dnaen daudas vieweuns lagldlasuaugn



TASINITHIIVUIVINTITISAUYVIALASTTAVUIUIYIH ASMOPSS Thailand
Asian Science & Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAGDUANYIANENS STAUTUNSENANWIUN 6 Uszandn1sAnen 2569

AU UDAEN 9 FIAN W.A. 2569 1187 10.30 — 12.00 U. (58UANMTULAA seAUUIZINA)

3. mMsgegomslunyuduasldifouiu Tenuwmlleunseuwnnssiuedidls ( 1.25 Asuuu )

1. faruuanssfunssiinsgesomnadunssuiunsiifintunisueneadlusywd
Fadussuumaduenmanuvauysal uiluldifoufudunssuunsiifeiuneluead Fadussuy
maiivemswuuliauysel

2. dmnuuannadunssildidouAudlassadisssnisuuuns Tuvasduyudilassadiag
$unewuuvietourie Fuduszuumaiuomsuuvaiysaiiadesuuy

3. faundioutunssiiludadidinfsaossia wdumsdesomanisuoniead
Fafntuluszuunafuomsuuvanysol

4. fanuniloutunseiiludsfifindsaeseia awdunisgosemanislusaduesszuy
NMLAUDINNT %aLﬁmﬁuiuszuuwwqLﬁummmwaugim‘iuwwé uiazAnduluszuunafiue g

wuuldanysalluldisoudu

4. Tsandanilewdon (Muscular dystrophy) azasrasonisyhauaesndielasisnmwessnane
dodulsad oravhlinnsuaivesnetsauuasndndodlassunniadld &uvaiidazdamasio
aruanansalunswandeufneluszuumelavesiinelsaiognsls ( 1.25 avuuu)

1. vefinalnsmsatonuannsalunmsuanidsueinianelunduieuinaaynuaznaen
madumelannfalon shlsaeliaunsomelaldiedussesnandug dsenavhlmaedinls

2. azanAuansaluniswaniddsueniaiiuazesnainien ilksnsinisuaniuasy
MeusuUananas

3. aghlfiAanisarauvesaumzanndulussuumadumeladesanndndeviiom
madumeladen vildmsuandsuiwuinalenanas

4. azaniiuiifidmiunisuandsuielussuumafumeladesanndandouiina

madumglagnyiiate daagiilinmsuanildsuiwanasisssuy

FyInereans seautusisendnuiti 6 Ussdinisfinw 2569 ga A w2

JudnG © 2026 ASMOPSS aaiudnsvinuig dnaen daudas vieweuns lagldlasuaugn



TASINITHIIVUIVINTITISAUYVIALASTTAVUIUIYIH ASMOPSS Thailand
Asian Science & Mathematics Olympiad for Primary and Secondary Schools (ASMOPSS)
LUUNAGDUANYIANENS STAUTUNSENANWIUN 6 Uszandn1sAnen 2569

AU UDAEN 9 FIAN W.A. 2569 1187 10.30 — 12.00 U. (58UANMTULAA seAUUIZINA)

5. {ﬁL%aéﬂﬁzmwlﬁ%’uﬁgﬁigmmﬂizéju (Excitatory signals) wazdayaaudiuda (Inhibitory signals)
Tunandeaiu agansavilifadngluiudndu (Action potential) loussld ( 1.25 Aguwuu )
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potential &
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N15NNABY J3u10s (an3)
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AMUA : R = 0.082 L*atm mol-1-K-1
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wha CO, HdndiulnaUsung 25%

Fuuluasinvewna (lasiuledn) danUszaia 0.079 mol

N
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1. 1.5 wesaeiuni’

2. 2.0 WAHBIUN2
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1. widnela 1

2. MY 2

3. 14l daaosmuneay
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1. MeoduisvesiniFeunuusngnisanzsEyfssruuUszam uwimesuisvestinounud
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2. MeSurgvestinFeunuLsnrIedsavnlaenss luvugiidesusveainSounuiiaes
vinefsaumgiuieiawemgAnssuvesde

3. mosunsresiniFouauusnidudneulunsdirinenfstungAnssuvesdnd Tuvnied
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20. 90UsEq -q, +q, +q kag -V2 q Aasuy 11908¥13n O, A, B Uay C mua1au nefin O agni
31n30 A, B Uag C iy R slagy

® >

®B

C

WMLIININTEVsiRAUTEY O o mualy sin 15° = 0.26, cos 15°

= 0.97 WAzAIAIN
V040001 = ke (2.5 AZUU )

q’kg .
1. — iy
R

V2q°kg
2. ——— WU
RZ
0.57¢%kg . .
3, ————— WU
RZ

2.35q%kg _
— W1
RZ
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21. 91N99TAFY

3.0Q 6.0 Q)
450
200
6.0 Q) 12.0Q
il |
L AN
1.0Q

£=6.0V,r=05Q

anseualwinluariudidiuniu 3 Q (2.5 azuuu )

1.

0.33 hauwls

2. 0.50 wauwls
3.
4. 0.75 wauwls

0.67 haUwUS
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a | Yo < A A o 2 &, ] a
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5002 Tadfusiowns
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Use the information provided to answer Questions 31-32.

Deep Eutectic Solvents (DES) are a special type of solution formed by mixing two or
more components, typically consisting of a hydrogen bond donor (HBD) and a hydrogen bond
acceptor (HBA). When combined, strong intermolecular interactions—particularly hydrogen
bonding—are formed in large numbers. These interactions disrupt the original crystal
structures of the components, resulting in a significant decrease in the melting point of the
system compared to the individual starting substances. The mechanism of formation of this

type of solution is illustrated in the figure below.

FORMATION OF DEEP EUTECTIC SOLVENT: HYDROGEN BONDING MECHANISM
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31. Consider the following statements. Which of the following is incorrect? ( 1.25 marks )

1. Hydrogen bonding in a DES system arises from the attraction between the dipole
of an O-H bond and the lone pair electrons on the oxygen atom in a carboxylate group.

2. DES has stronger intermolecular forces than the starting substances, which leads
to a decrease in melting point.

3. Glycerol is a polar molecule, so it can exhibit dipole-dipole interactions and
hydrogen bonding.

4. Sodium propionate can act as a hydrogen bond acceptor because its negative

charge increases the electron density on the oxygen atom.
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32. Consider the following statements. Which of the following is incorrect? ( 1.25 marks )

A. Glycerol is classified as a polyhydric alcohol because it contains more than one
—OH group.

B. Sodium propionate is a salt of a carboxylic acid and can be converted back to the
acid when it reacts with a strong acid.

C. Glycerol is a nonpolar substance because its structure is symmetrical.

D. The —-OH groups in glycerol can undergo esterification with a carboxylic acid at
only one position.

1. Band C 2. CandD

3. B,C,and D 4. None of the statements are incorrect

33. Nowadays, effervescent tablets have become increasingly popular in health and
pharmaceutical products such as vitamin supplements, electrolytes, and pain relievers.

This is because they dissolve quickly in water, have a pleasant taste, and allow the body to
absorb active ingredients efficiently.

Consumer trends show that more than 50% of users prefer effervescent tablets over
conventional tablets due to their convenience and rapid effect.

When an effervescent tablet is added to water, a reaction occurs between an organic
acid and sodium bicarbonate, producing carbon dioxide (CO,) gas and forming bubbles, as
shown in the equation:

Acid + NaHCO; — CO, (g) + H,0 + salt

This reaction forms the basis for designing effervescent products in industry, where
manufacturers must control the “rate of reaction” so that the tablet dissolves quickly, but
not so fast that excessive foaming causes overflow.

Factors affecting the reaction rate include water temperature, tablet size (surface area),
and stirring, all of which influence the frequency and energy of collisions between reactant

particles.
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A student conducts an experiment to study factors affecting the reaction rate by

measuring the volume of CO, gas produced (mL) over time (s), as shown in the table:

Volume of CO2 gas produced (mL)
Time (s)
Experiment 1 Experiment 2 Experiment 3
10 15 30 25
20 25 50 40
30 30 60 50
40 30 60 50

Experimental conditions:
Experiment 1: Cold water + whole tablet
Experiment 2: Hot water + whole tablet
Experiment 3: Cold water + crushed tablet
Based on the experiment, the student studies the “rate of reaction” using the

volume of CO, produced.

Consider the following statements:

A. The average rate of reaction during 0-20 s in Experiment 2 is greater than that in
Experiment 3 and approximately twice that of Experiment 1.

B. The fact that the CO, volume graphs for all experiments reach the same plateau
indicates that the number of moles of the limiting reactant is the same.

C. Increasing temperature increases the reaction rate because the number of
collisions with energy greater than E, increases, according to Collision Theory.

D. Crushing the tablet increases the reaction rate and also increases the final
amount of CO, produced.
Which of the following is incorrect? ( 2.5 marks )

1. Band D

2. A B ,and D
3. B,C,and D
aq

. None of the statements are incorrect
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34. The study of seismic waves traveling through the Earth's internal structure shows that the
velocity of the waves increases with depth from the Earth's surface, indicating that
temperature, pressure, and density increase with depth. Seismic wave data can also reveal
the physical state of the Earth's structures: the outer core is liquid, and the inner core is solid.
Based on this information, why is the inner core solid? ( 2.5 marks )

1. The inner core has a different chemical composition than the outer core.

2. The inner core is composed of iron, which is less dense than the outer core.

3. The inner core is surrounded by the Earth's magnetic field, which is generated by
the outer core.

4. The inner core is under immense pressure, which causes the melting point of the

matter to be higher than that in the outer core.

35. Consider four hypothetical elements, A, B, C, and D which have the following electron
configurations:
A : 1% 25% 2p° 352 3p!
B : 1s? 2s% 2p° 3s% 3p°
C: 1% 2% 2p® 3s? 3p° 4s?
D : 1s? 25? 2p® 3s? 3p°
Consider the following statements:
a) Element B has a higher ionization energy than element A because it experiences a
stronger nuclear attraction.
b) Element C has the largest atomic radius in this group because it has a higher principal
energy level.
c) Element D has the lowest tendency to undergo chemical reactions because it has a
complete set of valence electrons.
d) Element A has a lower ionization energy than element B but higher than element C.

Which of the following is correct? ( 2.5 marks )

1. aand b 2. a,b,and ¢
3. b,c,and d 4. All of the above
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36. On 24 June 2026, two massive earthquakes struck northwestern and central Venezuela.
The first earthquake, a magnitude of M,, 7.2, was classified as a foreshock. It was followed
39 seconds later by a powerful M,, 7.5 mainshock. The two earthquakes caused widespread
destruction across the country, particularly in La Guaira and Caracas.

The disaster claimed over 1,700 lives, injured more than 5,000 people, and left over
46,600 missing. At the epicenter, the Caribbean plate moves eastward relative to the South
America plate at a rate of roughly 20 mm/yr. The earthquake's location, shallow depth, and
right-lateral strike-slip mechanism are consistent with rupture primarily along this plate
boundary system. Based on the information provided, is there a possibility of another major
earthquake occurring in the region? ( 2.5 marks )

1. No further major earthquakes will occur because all the energy has been released.

2. Once an earthquake strikes, the fault line permanently locks, meaning another
earthquake can no longer occur in that same area.

3. There is a possibility of future major earthquakes because the tectonic plates
continue to move, causing stress to steadily build up along the fault lines.

4. Earthquakes occur when one tectonic plate subducts beneath another around the

Ring of Fire, as subduction is the primary driving mechanism for seismic activity in this region.
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37. Anisland arc is located near the Ring of Fire. The volcanoes on these islands are large
stratovolcanoes (composite cones). The underground magma has high viscosity and high silica
content. If a volcano in this island arc erupts, how will the global climate change over the
next five years, and what is the cause of this climate change? ( 5 marks )

1. There is no climate change because the water vapor from volcanic eruptions cannot
remain in the atmosphere for long.

2. The average global temperature rises, because volcanoes release a massive amount
of greenhouse gases into the atmosphere.

3. The average global air temperature has decreased, because aerosols and volcanic
ash suspended in the atmosphere block sunlight.

4. The average global air temperature rises, because the ocean water becomes more

acidic due to a large amount of lava flowing into the oceans.
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38. A rise in the atmospheric carbon dioxide (CO,) in the atmosphere is one of the major
contributors to global climate change. To reduce greenhouse gas emissions from large
industrial sources, many power plants and manufacturing facilities have adopted Carbon
Capture and Storage (CCS) technology. In this process, CO, is separated from flue gas before
being released into the atmosphere. The captured CO, may then be compressed and
transported for underground storage or utilized in various industrial applications. In addition
to reducing greenhouse gas emissions, industries that achieve verified emission reductions may
also receive carbon credits under certain environmental regulations.

One of the most widely used CO, capture methods employs an aqueous amine
solution as the absorbent. In the absorber column, flue gas flows upward while the amine
solution flows downward, allowing CO, to dissolve into the liquid phase.

The dissolution of CO, can be represented by the following equilibrium:

CO, (g) = CO, (ag)
Unlike pure water, an aqueous amine solution can react reversibly with dissolved CO,

to form more stable chemical species.

CO, (aq) + RNH, = RNHCOO™ + H*
Here, RNH, represents a primary amine molecule and RNHCOO ™ is a carbamate ion.

After absorption, the CO,-rich solution is transferred to a regeneration tower (stripper),
where thermal energy is supplied to release CO, from the absorbent. The regenerated amine

solution is then recycled back to the absorber for repeated use.
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The overall process of CO, capture and regeneration in an amine-based system is
illustrated in the figure below.

Treated gas
(CO, reduced) CO, (9)

Lean amine

> Condenser
i ) Captured CO,
Flue gas - ) HO O (for storage
(from power plant T ? ? 4 ' 4 or utilization)
or industrial source) Gt !
> Absorber 2] Regeneration Tower
CON,0,, (CO, absorption) > (Stripper)
H,O(g), others
Heat
input

CO,-rich amine
(Rich amine)

Lean amine
(regenerated)

Consider the following statements. Which statement is incorrect? ( 5 marks )

1. Increasing the pressure of flue gas entering the absorber increases the amount of
CO, dissolved in the liquid phase, because higher gas pressure promotes the transfer of CO,
from the gas phase to the liquid phase.

2. In the regeneration tower, the application of heat causes CO, to be released from
the amine solution because higher temperature favors the decomposition of carbamate
species.

3. Carbon capture and carbon credits are different systems; carbon capture refers to
a chemical or engineering process, while carbon credits represent a regulatory policy for
accounting emission reductions.

4. If the flow rate of flue gas is increased while keeping all other conditions constant,

the equilibrium CO, concentration in the absorber must increase proportionally.
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39. Two identical trucks, each weighing 5,000 kg, have a maximum cargo capacity of
10,000 kg. The first truck is stationary with a 6,000 kg load, when the second truck rear-ends it
at 90 km/h. The impact causes them to lock together and move forward at 54 km/h.
Acting as an expert witness, you are asked to determine if the second truck was overloaded.
What do you conclude in your report? ( 5 marks )

1. The second truck was within its legal weight limit.

2. The second truck was illegally overloaded by 1,500 k.
3. The second truck was illegally overloaded by 2,500 ke.
a

. More information is required.

40. The increasing use of electric vehicles has created large quantities of spent lithium-ion
batteries containing valuable metals such as lithium, cobalt, nickel, and manganese. These
metals can be recovered to reduce production costs and environmental impacts.

In hydrometallurgical recycling, spent batteries are dismantled and shredded into a
powder called black mass, which contains metal oxides, graphite, and other materials. The
black mass is leached with sulfuric acid (H,SO,) and hydrogen peroxide (H,0O,). The acid
dissolves the metal oxides, while hydrogen peroxide helps reduce certain metal ions and
improves their dissolution.

After leaching, sodium hydroxide (NaOH) is gradually added to raise the pH. Because

different metal hydroxides precipitate at different pH ranges, the metals can be separated

selectively.
Metal ion Approximate pH at which precipitation begins
Fe’* 2-3
ALt 4-5
Co? 7-8
Ni#* 8-9
Mn?* 9-10
Li%* Does not precipitate between pH 0-14
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Adding NaOH too quickly may cause several metals to precipitate together, reducing
product purity. Organic acids, such as citric acid, may also be used because their ability to
form complexes with metal ions can improve metal extraction, even though they are
weaker than sulfuric acid.

Which statement is incorrect? (5 marks)

1. During leaching, H* ions react with metal oxides and promote the formation of
dissolved metal ions.

2. Adding NaOH before leaching is complete improves metal recovery because OH
accelerates oxide dissolution and reduces acid use.

3. Careful pH control allows selective precipitation because the metal hydroxides
precipitate at different pH ranges, while Li* remains dissolved.

4. Citric acid may achieve effective metal extraction by forming complexes with

metal ions; therefore, acid strength is not the only factor controlling leaching efficiency.

Please check your answers before submitting the answer sheet.
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  v  ( t ) = 1 . 00  sin ⁡  ( 50 t +   𝜋 2 )
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