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16. RSN MNALEAIA LA

Beaker contents  Tube contents

2% protein 18% protein
12% salt 4% salt
6% glucose 20% glucose

The membrane covering the tube allows
salt and water and glucose to move
across it but is impermeable to protein.
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20. w3y (baking powder) \Huansildlunsviivuy wu Winuazunndn lnewdeldsuanuiou

wiinuiseUdesuianisueulasenlys (CO,) vilvivuunu aunisegrsdhwanunsaldeulagiail

NaHCO; — CO, + H,0 + a159u

tniFeuldnaniiladeulupisueiun (NaHCOs) og 0.84 ¢ Tun1syinuuy uazauudi
NnUfAsenauysal
ATUA : WIaluas NaHCO; = 84 ¢/mol wazuia 1 mol 91 STP JUsuns 22.4 L

USumsvad CO, MARTUN STP dawwila ( 2.5 ATLUY )

1. 112 fiadans 2. 224 iadans
3. 336 dadans 4. 448 iadans
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21. Tunsiesgsiasrlsenauvasianalulundnailsalunnfusewmaie HPLC 3n1sld Isocratic

elution i mobile phase Tagldfansazane 0.1 M NaNO, 71 0.01% Taeuaa NaN,

HNSuURDun3Ea mobile phase Usuns 500 ml Iaglaans NaNO, uag NaN; waginau

fsandeenusaluil

A.

N w

D.

fosla NaNO, 91U 3.45 ¢
foald NaN; Uszunu 0.05 ¢
NSWSENATATA18AIITY NaNO, wag NaN; wdddnnaulausiasgaving 500 ml

ANHLUUTUYBY NaN; anansamuialalagliviie lua/ans wutdeiniu NaNO,
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A gy C 2. Buag D
A, B uag C 4. A, B, Cuag D

22. AT IAgNUdegNNUANAIIANUTIAT 20.0 m/s? lufimingu 37° Auuuiszau nasn

wasudll 1.0 s nidudamndsluriavunaimed vnliasmeasunsesliluainielasludusesuiin

WA MUANITINVINUAROUNRE U INAIUNSENINAIUAY MrualilidiussiueIna

AU LA

AMULSBEB9NWUNAYadlanwINAU 10 WASABIUINZ, Sin37° WinAu 0.6 way

cos 37° AU 0.8 ( 2.5 AZKUY )

1.

2
3.
a

. 3.3 93U

=

2.8 JUM

=

D

3.8 UM

. 433U
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23. Tmgnsanau A wag B fvwawiniu uwivisinay B fwadu 4 wihweamsanau A Jngrisdeteguu
WuIIUM

LiTusuFennIu nInan A PAUNIUNIAY +x PR88RTIUEY 6.0 M/s WalTUNIINaL B

Feegils lngiliiiuangudnateuna ndansunsinad A uag B uenaenaniu laensinau B

m3NFY 1.0 wessedundl fagy

1 m/s
ADUIU

NAIYY

ansvudunuudavguanysal waglifinnsanaanNnsngy WLUANSINay B LULesnaIn

a o A o o 1Y)
LUALAUUAINITVU LUBIALNBUAULNY +x (2.5 AZULUU )

3
1. arccos —
5

3
2. arccos —

5
3. arccos —

5
4. arccos —
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24. augLENe AB 17a 5.0 Alansy 817 5.0 wes Yane A Asinnwng Uate B Inaed m 198

5.0 Alan3u uviuey uaziidendwaeaulimuegluauna degy

FWNTUINVDINSITI R NeNsET e uTivaty A Wermusliusadesanusdiussvedan
WINAU 10 WATHEIUNNS, sin 53° = 0.8, cos 53° = 0.6, sin 37° = 0.6 Waz cos 37° = 0.8
(2.5 Azl )

1. 60 Ufu

2. 70 T
3. 80 WU
4

. 90 Ay
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25. nguilandeuniuuuaniveiinegsdie Inedrnuduiusseninadumus () fuan ¢ Wudsgy

X (cm)

10.0 -

-10.0 §

[

eI vy Tngiinnasariniu -5, 0102 wnsdeiundi?

(2.5 AZLUU )

1.
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2.5 LUURLUNT

2. -2.5 [ QURLUAT
3.
a

5.0 LURLUAT

. -5.0 LBURUANS

nplagiinmsnszdniiuwinle

i 14
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26. dieldalaslualaund 6 Yo1 Taaudnisduresianis Jandndualawazueiulilunuifa

1 Y o <@ a = 1% [ ! = a )
WU Qmmmmumwmaamam@m LN@WQUﬁI@ﬁIUﬁIﬂU@’JS@@i’] 240 T9UNBUIN MNAWLLIALTU

4 wihwesnawy sssemyualasiualaumednsiile Fyaziiunimaangaiidnase (2.5 Aziu)

1.

2
3.
a

60 58UMBUNT
120 SOURDU

480 5aUMADUNT

. 960 SRUMBDUIN

27. Tumsnagauiaufnsemeuauetednede (simple reaction-time test) Tiiniseu A fioldl

1Al o 1

ussintumnAuvileliedniseu B ({lasunmmaaeu) laglinlduazivegidumus 0.0 loufiuns

Y

A v ! 2/ CY v a Y ¥ v 2/ CY A o 1
Weouniseu A Uaseldussia dniseu B (ﬂlﬂiUﬂ’ﬁW@ﬁ@U) wneIduldussyin Wieinszeyin

Wussinanaswndussezailadiednamnanisenevauss fegy

A : A

L S

Ve 5
/5 /3

U

P

aaa a1 1 ¥ Qy v a Y
amﬂmwnmﬂgﬂimmuauammﬂszmmmﬂm AIUIVDIUNLIYU B (Q;IfLG’ISUﬂ’]iV]@ﬁ@U)

JULLUTTIANA LU 20.0 WwURUAT (ArUAliANNLSRlnI1nLsIluua9vaslanviniu

10 WSR2 hazirua liludinssg1uann@) (5 AU )

1.

2. 200 8adun
3.
a

160 Tadiun?

a

240 faaiuii

. 280 faauii
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28. lunsfadduiietisiisnunacdn nsuddedmidiuig 50.0 Alansu Iasuddaliduinds

= a A o A A o v ' a Y]
LEUHIDTIT IﬂﬂUu‘Wﬁg@lUﬂﬂqﬂigﬂﬂﬂ‘ﬂLV]‘N@EJE]@I@J LLa%éLSULsﬁaﬂaﬂﬁqﬂﬂaﬂﬂaqﬁqﬁﬂqa 100.0 ﬂiaﬂsll

Ana1sennia alasukaznassadesndaunluluus v wazdlnnuissluwuIs1urun

5.0 LASADIUNN2

[

33U

a = 5.0 m/s?

>

L

=

mnlifaussiueinia asnussisluduieniiliynainnaesensil Wemmualinusaiiesnin

wsaldua9vadlanyiniu 10 WwesAaiu1i? way V5 ~ 2.236 (5 AzwuY )

1.

2
3.
a

0.4 Alateu
1.1 Alafvu

1.8 Alafiviu

. 2.5 Alateu
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29. TuMIMAaBLTINTITELLUNLALNITHNTNABAVBIMAIN LN TAFRIYANTS FallTruiaures 300 L&y

a a

sedladwns lnedanunsafdieginsainainiunmiusses 50 wuRwns gvinnisveasdlidantsd

WAL HALESATYANUYIATULANATSTY 2 YA AIRM1519

YANIINABDY anugAduveasitidluntmaaes (uluwns)
A 450 - 600
B 400 - 620

PINABINITIALAUFINAGUN 1, 2 ke 3 wansleananiuuuaInagnedaselagluiinnis
A v o Y a = Y] |
wiieudautiuvadLaualnmduay Kan1snaaeslugalainswiueuludeng (5 Azkuw)
1. Y9NAaeg A

2. YAnAaDe B

(%
Y

3. AN 1. uay 2.

Y

4. lufivenn

Y

30. agaouRlEndvinumilafiszerlndandiaranusousadiulddaiau (Near Point) ogfi 120.0
WURLAT WnsesnsaTatedeulnsldnouunaaudTitaueIng 40.0 wuRwes 119z
annsananszudeasulilndmitgaldfissasAluiinng Ssezfinmoaiiusvidsdeldogsniou
(5 AzLUY )

1. 20.0 LURALIAT

2. 25.0 L9URALLAT
3. 30.0 LYURALLAT
4

. 35.0 LWURLLAS
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31. Effervescent tablets for cleaning retainers are widely used nowadays. When placed in
water, a reaction occurs between an organic acid and sodium bicarbonate (NaHCO,),
producing carbon dioxide gas (CO,), which helps remove stains from the retainer surface.

The chemical equation for the reaction is as follows:
3 NaHCO:; + C6H807 — Na3C6H507 +3 C02 +3 Hzo

One effervescent tablet contains 0.84 ¢ of NaHCO; and reacts with 0.50 ¢ of citric
acid (CgHgO7). The CO, gas produced is completely collected at STP.
Given: Molar mass of NaHCO; = 84 ¢/mol, C4HgO; = 192 ¢/mol
Consider the following statements:

1. The number of moles of NaHCO; is equal to 0.010 mol.

2. The number of moles of C4HgO- is approximately 0.0026 mol.

3. NaHCO; is the limiting reagent.

4. The volume of CO, produced is 180 ml.
Which option is correct? ( 1.25 marks )

1. There are 2 correct statements

2. There are 2 incorrect statements
3. There are 3 incorrect statements
a

. All statements are incorrect
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32. Which of the following consists entirely of molecules with a non-linear geometry?”
( 1.25 marks )

1. NHs, H,0, SO, 2. CO,, BeCl,, CS,

3. CHg, CO,, BF; 4. BeCl,, CHy, CO,

33. Block A, with a mass of 8.0 kg, rests on a frictionless floor, and block B, with a mass
4.0 kg, sits directly on top of it. The coefficients of static and kinetic friction between two
blocks are 0.75 and 0.50, respectively. A horizontal force P is applied to pull the block A,

as shown in the diagram below.

Determine the maximum horizontal force P so that blocks A and B move together.
(Assume g = 10 m/s?) (2.5 marks )

1. 60N 2. 70N

3. 80N 4. 90 N

34. Which of the following statements most accurately describes the growth and
development of flowering plants? ( 2.5 marks )

1. All plants that undergo secondary growth are capable of producing wood.

2. Secondary growth occurs in plant organs only after primary growth in those organs
has completely ceased.

3. Secondary growth results from cell division within the cambium.

4. All plants undergo secondary growth, although it may not be clearly visible in

some species.
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35. Consider the image showing areas of high pressure (H) and low pressure (L) at the

following latitudes:

Equator

H = High pressure
L = Low pressure

Which of the following correctly describes the climate at various latitudes? ( 2.5 marks )
1. At the equator, air sinks, resulting in heavy cloud cover and abundant rainfall.
2. At 90 degrees latitude, air rises and the temperature is freezing cold.

3. At 30 degrees latitude, air sinks, resulting in an arid to desert climate.

a

. At 60 degree latitude, air rises, resulting in an arid to desert climate.

36. In industrial hydrogen (H,) production, hydrogen gas can be generated by reacting a
metal with an acid, such as the reaction between magnesium and hydrochloric acid.

Mg + 2HClL — MgCl, + H, ()
A researcher reacts 2.4 g of Mg with an excess amount of HCl solution. The hydrogen gas
produced is collected in a container at a temperature of 300 K and a pressure of 1.0 atm.
Given: Molar mass of Mg = 24 ¢/mol, R = 0.082 L+atm*mol 'K
What is the volume of H, gas produced? ( 2.5 marks )

1. 0.82 L 2. 1.23 L
3. 246 L 4. 492 L
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37. The fifth string of a classical guitar is 650 mm long, has a mass of 2.50 ¢, and is tuned to
produce an A, note (110 Hz) when vibrating in its fundamental mode. At what distance x from
the bridge must a guitarist fret the string to play a B; note (245 Hz), assuming the string still

vibrates in its fundamental mode? (5 marks )

650 mm |

1. 292 mm 2. 325 mm
3. 354 mm 4. 372 mm

38. Consider the data regarding two ocean currents flowing along the continental coasts:

Ocean Current X flows parallel to the continental coast from lower latitudes to higher
latitudes. The water temperature in this current is higher than the surrounding water.

Ocean Current Y flows parallel to the continental coast from higher latitudes to lower
latitudes. The water temperature in this current is lower than the surrounding water.

If cities adjacent to Ocean Currents X and Y are located at the same latitude, which of
the following accurately reports the weather conditions for both cities? ( 5 marks )

1. Both cities will have similar weather conditions because they are located at the
same latitude.

2. The city located along Ocean Current Y will experience more tropical cyclones than
the city located along Ocean
Current X.

3. The city where Ocean Current X flows through will receive higher rainfall and
humidity than the City where Ocean Current Y flows through.

4. The city where Ocean Current X flows through will have a lower average air

temperature and be drier than the city where Ocean Current Y flows through.
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39. Currently, there is a growing trend toward developing environmentally friendly
(eco-friendly) cleaning products. A company has developed a biodegradable powdered
cleaning product that reduces the use of chemicals harmful to aquatic ecosystems.

This product contains peroxide compounds, which decompose upon contact with
water to produce oxygen gas (O,), as shown in the simplified reaction:

2 H,0, — 2 H,0 + O, (g)

The oxygen gas produced helps oxidize and effectively remove organic stains from
surfaces. To enhance the product’s performance, researchers conducted experiments by
varying several factors, including:

Particle size of the powder (finely ground / not ground)
Water temperature
Addition of a catalyst

The volume of oxygen gas produced (in milliliters) was measured at different time

intervals, and the results are shown in the table below.

Table: Volume of O, Produced Over Time

Time (s) | No catalyst (25°C) | With catalyst (25°C) | With catalyst (40°C)
0 0 0 0
20 8 20 35
40 15 35 55
60 20 45 65
80 24 50 70
100 25 52 72

Consider the following statements:
A. The initial rate of reaction of the system with a catalyst at 40°C is the highest.
B. Adding a catalyst increases the final volume of O, produced.
C. An increase in the temperature results in an increase in the rate of reaction.
D. The reaction under all conditions produces the same final amount of O..

Which of the following is correct? ( 5 marks )

1. Aand C 2. Aand B
3. Band D 4. A,C,and D
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40. Carbonated beverages are widely popular products today. Manufacturers dissolve

carbon dioxide gas (CO,) into the beverage under high pressure to create carbonation and a
distinctive mouth feel.

Inside a bottle or can, the beverage exists in a state of equilibrium between CO, gas

and CO, dissolved in the liquid, as illustrated in the figure shown.

Before opening ‘ Afiteriopenling

! o
; High Pressure . Pressure Decrease |8°Q
o
' e

Q097

D{\—-oo°

o
OO

CO, Escaping

Less Fizzy

€0, (g) = €O (aq) ; €0, () = €O, (cq)

Under high-pressure conditions, CO, can dissolve in the liquid to a greater extent. When
the consumer opens the bottle, the pressure above the liquid decreases rapidly.
As a result, the dissolved CO, changes phase into gas and forms many bubbles, giving the
beverage its initial fizziness, which gradually decreases over time.

The solubility of a gas in a liquid can be further explained by Henry’s law, which
describes the relationship between the concentration of the dissolved gas (C) and the gas
pressure (P), as shown in the equation, where k is a constant that depends on the type of gas

and temperature.

C=k*P
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Consider the following statements:

A. When the bottle is opened, the pressure decreases, causing the concentration of
dissolved CO, in the liquid to decrease.

B. The release of CO, from the solution is due to a shift in equilibrium of the
system.

C. The value of k in the equation changes when the pressure decreases.

D. Increasing the pressure above the liquid increases the solubility of CO, in the
liquid.
Which of the following is correct? ( 5 marks )

1. A, B,and D

2. ABand C

3. A B C and D

a

. None of the statements is correct

Please check your answers before submitting the answer sheet.
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ANMDUATIINYIANENS JULSINANWIUN 5

U9 ARMDY U9 ARMDY
1. 1 21. 1
2. 3 22. 3
3. 1 23. 3
4. 2 24, 3
5. 2 25. 3
6. 3 26. 2
7. 3 27. 2
8. 3 28. 2
9. 2 29. 1
10. 4 30. 3
11. 3 31. 2
12 3 32. 1
13. 3 33. 4
14. 3 34. 3
15. 4 35. 3
16. 2 36. 3
17. 2 37. 1
18. 4 38. 3
19. 2 39. 4
20. 2 40. 1
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   5 13


   π 2


   5 ≈ 2 . 236

