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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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1. Todouusinzdaiinziuniandeiy Seavidunseylulsas e

2. inSewdenmneunignaesiianiieatalsen

1. deladetelfiuisurnnaianamzndsdede devhmaieudieufuismsiuiuguuy
T AunAR NS IINTIR ( 1.25 AzLUL )

1. Wedewsyaunsavhlisaanlsald

2. odawidudodeiinuuniianluiy

3, mﬂﬁm‘jﬁﬂﬁléﬁﬁauﬁﬁé’ﬂwmzLawwLLazﬁﬁiﬂﬁﬁﬁhsﬁau%’NQﬂ

q

. wellansinnziaesdug lWlasuniseeusuinnmimaiadl

U 3

2. Wdinsauiuguuuadu lnowad aTNwadaUNUS g I i uLioas 9
T (1.25 Azwuu)
1. avalslus; wnillnlua 2. wnilnlulg; auslsingd

3. wnInlng; aanlsl 4. panbil; wnilnlua

3. 19nveeivluuluasazated LNUAINAIUALAAAIUANYINIYDILU A9 LAZIINUAIN

by 1 Tu

1

2

leaf stem root
X 4 ' - P o v ' Ay a o a a
"U']ﬂEULu@LEJBﬁ’JUGIN 4 GU’EN‘WSUIG]LLﬂ I‘U AU e INN ﬁ?ﬂﬂﬂ@ﬂ@ﬂﬁﬂ?ﬂ%?jﬂﬂ@ﬁ’ﬁﬂﬂ

( 1.25 AZLUY )

1. 1,35 2. 1,36
3.1,4,5 4. 2,3,6
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a. UiRseltuaswenssuiunsduanegidhouasiundniuiedefulumeeiidosnu e
fanamazanszuadidnaseuls didnaseululiiseliuastazedouiluluianile
(1.25 Az )

1. H,O —» PSIl —> shaldnisudadi@nnsey —» PSI —» vhslgnsuuasdiannson —»
NADPH

2. HO —» PSIl —» maglsilaa b —»PSI —> masalsiiada a —» NADPH

3. NADPH —» PSIl— shalgnisvudadidnasey —> PSI —» yhslgnsuudediannsou—»
NADP*

4. NADP* —> PSII —» vialensaudadidnasou —»> PSI—> vialdnsvudedidnasou—»
NADPH

5. Fonflumevisaosgnuuuduniienn 3.60 was g 4.00 ndu HndulweaBondudd 4 ow
fienud 300 15599 sonnnsuIussiduduienvesdenduiiidnuvidla (1.25 azuuy )

1. 324 176U

2. 576 AU

3. 1,296 Uiy

4

. 5,184 1730y

6. ATP synthase Mosundaruiiondn ATP Tunszuiunisdunsziseuasidogals
(1.25 AzLuu )

1. lelnsaulessupdeuasinussfuanududuandedlvanaessludalnsuriiu ATP
synthase Faviliianuasendsaudiannsaldlunisuda ATP 910 ADP + Pil¢

2. dusnduazlasidesdidnasoulindeuanalasinludednanmossuazinie
fuwaninlssans ATP synthase

3. Bdnaseuanaudnanuinauiisewednladadiu 1| gnassialuds ATP synthase
Feldmdsauiiondn ATP 210 ADP + Pi

4. lglasulessuluterilnainesdsiusaiudidnaseuainalasuii ATP synthase

Fhsinisvanuassnaaunanunsalglunisad@n ATP 910 ADP + Pi el
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7. Annsneaes Wethefduguvinimeassdnn duwuefiFenegluaneaunassa-hiiilsn
nUIUATISET e BuseeiuTusgTIng delalumesuiefiunsslullduniian

dusunisnevauesil (1.25 AZLuY )

D

b4

1. BusrsvaawuaiiGeinnulsienisnovausnasUiuy

)}

. Buiwvetuaiieiianuhineanisnevauswesufiue

= ¥ IS

2
3. BusesvewuaiGelimulisenisiuniusiosUTius
4

. SuiwvasuafieiianuhsanisinumusesUjtiue

[%
a

8. volasialuiliin (1.25 Avwuu )
A. 5 Cr finsdniGesdianasounuuy 1s% 2s? 2p° 3s? 3p° ds? 3d°*
B. duainasuveseynsulanu anlaselnnawludansililowan

(%
o v v

C. snsudtuniamasuleosulueduddiun 1 IndRssiumsslissAuiundan

WU
D. ozaouved $3Q AU 4IW2+ fidnnudidnaseuvintuisduglelaus
1. Auaz D 2. Buaz D
3. A, B, uag D 4. B,C, waz D

9. viuiiu Indu ywinAu waslieddes dnludauduaziluusviinfeiu Tgnsalife ALO, I
ATILLTR 9 AL Srnuandimiy 3.9 - 4.0 daulusslaiaiusaes Tanuaauuumes
V3BIILUULAT waslissuunanwuuauwnusu diudnsldaunsansivdevegainela
authivnsmeawlafiviilisaudi 4 siadamuuandetu uasmszmela (1.25 Avuuu)

1. @ Wosnismuafiuunnsaty

2. s Wlosndyudiudaruiaianinuaza

3. A@ra WesaniisandnilduesAussnausneiu

4. @ \eeandinsinuiwaanelunanLI wANFA19iY

T Imeeans seautulisendnuidn 5 YssinUnis@nen 2568 4n A wihn 4
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[

10. ileugnuoatululuwuifs sennsudn a duniddegnueadsiingaauganan Welifnuss
fuemA (1.25 Azuuu )

a

1. %%ﬂﬂﬂﬁ@%@ﬂﬂ’ﬁiﬂu

9 Y

2. W YnTignueangaIInile

3. \legnueasgianasenitamvuluigageaaveiinisnioud

4. NASLALIINAIUVINAY

q

11. Aeesuis vazdslilseaniududssdansilatin 1AuD 36.0 dlaldsed aanly wagsuldes
) | ~ v o o PR a v v = ~
AanaIfasieunduunIngNinioueanaNANAIAIBAINSET 20 WRS/AuTi
sunMsUINAsanidanlagulauvinle Weinualigamalienniadu 15°C (1.25 avuuu)

1. 32.0 Aladsnd

2. 33.9 dladsng

3. 36.0 Alawdsnd

4. 38.3 Nladsng

T Imeeans seautulisendnuidn 5 YssinUnis@nen 2568 4n A wihi 5
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12. {lefia1sanNFUNITROUAUBIBNAY A ATINYIATUANY 9 YedwaagUnTIeusazvin

< =Y
wangﬂmmwa M

NI UaHDIA DI

‘ “ wraa3Unsleviia L
waazUnyievia S .

400 500 600 700
a
A8 1INAU (nm)

fimsandorusieluil
A fwadsunse L ineuiaunfesyidlfaunutuieaiuingduaaduid
B. fhfuasanuemaiu 600 uiluwas snsenuIent iwadsUnsieannsneuauaing fu
Jolagnaes (1.25 Azuuw)
1. A 2. B

3. Auag B 4. lifidegn

13. sadunilaadouimeanui v amnsaiusnaugalanieluszeznia d eennvsiuinsadutias

wsnaungalinigluszeznawinle dsaduiindouninienuE 2v (1.25 Avuuu )

1. d
2. V2d
3. 2d
4. 4d
Jurimenmans seiutusisonfnudi 5 UsedUnisdne 2568 4 A Wil
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14. farsandemnussluiiferiunginssuuasnaauifvasuia

A mgldanizidniu 1 luavesinglalasiau uay 1 Wavesiwesndiau aeiidnuiu
Lanawiniu

B. diugamniveuialunivusUaraeiusunnsain Auduastiuduniung
YDAUNE-QAUDN

C. nylanNuAuA Meumlveduiaiiudu 2 i1 USunsagiiudy 2 wimung

s [

VOIS

a

D. Awawysal 0.50 Tua figamndl 273 K wazaudu 1 atm sgiuTunasuszana
11.2 &ms
Jolagnaes (1.25 Azuuw)

1. U8 A uag 4o B 2. 90 A, B, uazde C

3. NYYNADS 4. lifivelagndes

15. fufTusriovisiiunmdindsioiiosnunisiaite Bonin awsulagedu (Streptomycin)
FaofTngdnanazduiulsTulenveauuaiise shlvuuafiFogadentiiaudnd Wunalisad
wuAfiGemeunziieasiionnsitu aunsandnniievilsld s1ufuesdandnagians
wuanSelagsnisle (2.5 azuuu)

1. YgANIABATIEIMIAALNNTTATDLUATISY

2. JostiuldlinuaiSeasredanvieviuwading
3. MYANINAANGIU ATP YakUATSy
4

. Uaatuldlinueiiiseasnalusiu
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16. fnsdunueuRaunfinisiugnssuimenedanilste "lelada @nd" (Cytosis X) lu

v 6 = A

Uszansnguiane) nsdedliiuingirenduleleda ond dnsnaneiiugianizyaluduiinonsia

9 9

'
v a

ﬁm%’u‘lﬂsauﬁﬂmwL?JaﬁuLe?jaé (transmembrane protein) fifAuddayds Fadenda "dafu Y"
(Receptor Y) TngUnfiudn sy Y azgnduaseituiistsumeulamanduiinuguse (Rough
Endoplasmic Reticulum - RER) LLawé’qmﬂﬁuwgﬂmudamu Golgi apparatus lUgadavuimad
(plasma membrane) e?fqz‘jwmmﬁwé’qﬂumiﬁamiiwdwLszjaéLLazﬂﬁ@jW‘ﬁumia'}mi
msnaneiuglulsalela@a nd vilidasu ¥ iensiuiingUegesuuswiuiivaanngndunsizi
ulu RER ilefinsanisnisvhauiidudounas doslesiuvesseuniuadlumadyeSlon s
NANNIIATUANARA N
forulasoluiosuneddumanisainiensneuausseneadiiinsAntulneasanniian
melusadilasuransznumnnsnaneiusl (2.5 Azuun )

1. $h3u Y fiusRnguazgnussgastundifauudenn RER sufiuasgndsluds Golgi
apparatus d9azgnuiuiasuifinfuusgaveiliannsoluiaderuwadlsiiesanlassained
ARNGE

2. Msazauvesiisy Y Miushingunelu RER aznszduUfisenovausvedlusiu
lais¥ush (Unfolded Protein Response - UPR) Gsthlugnisifiunisudalusausimelsu (chaperone
protein) lulosu warannisdunseiiusiulnesia Weussmmiuaseaves RER

3. \lesnmsfigadhiausadansizisiu v segravinzan lalelsuaziiunisian
wulwigese s levawenisgaduasesnsfianas deaztieinuszdundsnuveaeadlil

4. ¥ Y TiufilingUetguLssazdssusTUUMUANAMIAMYBS RER Wazgnauds
Tnonssludilelananduiilogosaaelaglusiielunlulalamandy Tnglidoadrgidunensdides

TuszuuleulamLUTU (endomembrane pathway)

T Imeeans seautulisendnuidn 5 YssinUnis@nen 2568 4n A wihn 8
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MUA A Y IUN1SRaUAINIUYD 17-18

e
©
e
)]
=91
Do

U3 woamend Budilleds e Wuuidimnssuianiimdaiamn Tavenauuifiim"
dfusdseusudlifhulml st wiinuasfinlsyansnmeessnsud Tnelilaneiugm
3 viin laun exgiiien (A wunililey (Mg) wazdaned (Zn) Tunseulunseenwuuian Ieansmes
firsanlassasseznon Wuszedl Safleznou uarndslesslueduvedlaveveand Seiuasie

LS aazurinueslanseal

GRIGHGI azaiilon (A | wunild@eu (Mg) | dened (Zn)
UL AL 13 12 30

Satlozmou 222 pm 222 pm 222 pm

w&sulooslumduddiud 1 222 kJ/mol 227 kJ/mol 222 kJ/mol

ALY 2.70 g/cm? 1.74 g/cm? 7.13 g/cm?
YNNRDULNAT 660 °C 650 °C 420 °C
R}@La’aﬂ 2,470 °C 1,090 °C 907 °C

a N Nusu ymiduhidu

ATl A U1unang A

TanenauilazgniludugulnenssuiunsSadudanisdntesesnoutazdinuuyvasiusslane

ﬁwam'ammmﬁmuazmmuﬂum

17. fsandennusieluiifsrtuiusslulaveiumea

A. viusglavglulangiumanfimminanfansuusiiudianaseuiiuenansiuiuuas
indeufiszrinslossuuinlulassairwdnvedlanswas

B. WusrlmaudazintusswitesglidouuasdensAlulavenay

C. Tavenauimairasilwihldfdosnidiinnsoufindoudidass

D. nsfleguesiuszlalasaululanenautisiuanudavgulunsyuiunissaiu
Jomnulagndes (2.5 Avuuu )

1. Auay C 2. Buazg D
3. A B, uaz C 4. A B, Cuazg D
Jurimenmans seiutusisonfnudi 5 UsedUnisdne 2568 4 A wihf 9
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18. #arsanderuseluiifeatuauifvesoznevmadtanedlilulanznay
A dangalisatiozneudnianluussalaveiisanuedo
B. wunfifeniindanulesslusiusiuiivisfigefianluussalavetaaeio
C. evalilouiisaloznaulvgnindinzdusidnniuunidey
D. dwundsnulossluwdudiuiinds fio Zn > Mg > Al
Fomailathefigndios (2.5 Azuuy )
1. A Buag C 2. A, Cuaz D

3. B,Cuag D 4. A,B,Cuag D

19. Uszguiumila nina 1 1wes g 2 wes wiin 180 dadu gndalilasuiuiu 2 f Tneuiusiy
Faapastatu UuuULRnRIINUBULYBIUSEe 0.25 WA WaruuRUAARRIIIINTEUAS
U9UsEe) 0.25 WS MnuuRUTasia U inUszafasig fu waedmusliangudtswes
Uszgegiinananamed spnmsmuiussmunsuivuiulszgusiasfanszhdeUszgiiaila
(2.5 Aziuu)

1. uwiuuy 40 W wag uusiuane 50 dasu

2. vuiuu 40 a6 uay uwiuae 80 Uasu
3. UUUUU 45 10U way unwiuane 45 16
4

C UNUNUUL 60 TI9U bhag UNUNUa1e 60 43Ry

T Imeeans seautulisendnuidn 5 YssinUnis@nen 2568 4n A wihin 10
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20. tniSsuAunainnImaaesUisenseninnsadaiiasn (H,50,) 3119 75.0 cm? iRudiudy
0.80 mol/dm3 fiu walagtdulalasiauaisuaiun (NaHCO,) 31uau 5.04 A5y Tuvinlnadin lae
UfAsendunsdl

2NaHCO; (s) + H,SO,4 (ag) = Na,SO, (aq) + 2C0O,(g) + 2H,0 ()

auuAIUfAsenAnTuegvaNyIal 100% waztiuwfia CO, lavianuniigaumgivies (25 °C)
WATANAUUTIEINTA (1 atm)
Amualy 13aluiana NaHCO; = 84.0 n$u/lua

ANPINYagLNd (R) = 0.0821 ans-ussend/lua-Lmaiu

wIEimsveania Co, il Inglvimhoidugnuiaieudiuns (cm?) wazansladuans
MmuayUsan (limiting reactant) 1uﬂg'jﬁ'%m§ (2.5 Avuuu)

1. 1400 cm?, NaHCO; tuansmvnunusuna

2. 2800 cm3, NaHCO; wuansinuunysuna
3. 1400 cm?, H,S0, Wuansivuausuiu
4

. 2800 cm?, H,S0, Wuasivuausuna

WInemans seAutulseudnuitn 5 UsednUnisdnw 2568 4a A w11
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21. 1indedsnadeuliinisiuiegeuiainuilin®nisu (Citarum River) sagludwingan

[y

nzunn WiensaadeulTIaE Iy (Arsenic, As) Mo1vdanadagunmvaslsevulunug lag

Undelainumegnaiannudin@nisu (Citarum River) 91uau 3 A39 NIgaLRediuveiin Tnei

[% (%

Mo 1IuIAsIag 1000 Hadans wazdinauluinszilureslfuifinis nan1sinszinuinludioeng

WusiarASs NUUTNUYRIEITUYAINA1S 1969

FamEne (Sufl) Ysuvasamy (n3u)
1 1.25 x 10"
4 1.53 x 10
7 1.18 x 10°

RAUINANLLTUYasE I lufmag191a1nuidngasuluvdIg ppm MINUIATEINYeN
WHO fimuadtansvylutilaiaisiiy 0.013 ppm fegrainluniiwisiiiuasnasgiuvseld
(2.5 AzLUU )

1. 0.0120 Lsifiurunsgu 2. 0.0126 lalifiuAunsgu
3. 0.0132 \AUANATEY 4. 0.0138 UANATIIU
JAnenmans sedutulisendnuli 5 Usydlnisdnu 2568 4 A wihd 12
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22. gnuoagnuikgnleuduanvissdsogasaniiu 9 wns donuda 15 wes/Aund
v 37 ssmuuwssdy esnvsuiBnuusiilagnueaisazannsenuiiu (2.5 Azuun )
1. 1.0 3w
2. 1.6 il
3. 2.8 Uil
4

. 3.0

23. Feamdwils Tuvugnueawa 0.125 Alansu vauzvugnueamdsndeudilumsn
(MUULITIV) FeAuEd 15 wns/Aund vdsnisvu (Giuf) shlsignueaindeudilunisdielaeyig
60 DIATUKITEAU MEAUTI 25 Was/Aui danveavuiudeealuna 1.75 Sadiund
peNVITIUIATesUsIdsTinsTvieusatiauviila ( 2.5 Azuuy )

1. 2,500 {9y

2. 11,5003 iy

3. 2,750 U

4. 1,850v3 iy

24. MIMIAFUENaNIIaTaLing aunsainlalaensiinuueuuENTEAUTIUININ I9UATEIY

dosnlagneiieiy 1.80 was NN15IRINesesY

Center of gravity
| 1.80 m Pz /

Scale B __‘

Woeseeta A 91uld 420 T7fu waziAIeadd B anule 380 fadu agnnsiun

AUINaNIaveIvILALIINwRIWNle (2.5 Azl )

1. 82.5 WURALUANT 2. 85.5 WURLUAT
3. 94.5 WURLUNT 4. 97.5 WURLUAT
Jurimenmans seiutusisonfnudi 5 UsedUnisdne 2568 4 A wihit 13
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31. An old clock is “losing” time because its pendulum moves too slowly. Assuming that
the pendulum consists of a massive bob at the end of a string, the motion of this pendulum
can be sped up by: ( 1.25 marks )

1. shortening the string.

2. lengthening the string.

3. increasing the mass of the bob.

a

. decreasing the mass of the bob.

32. The three-cell model illustrates how the Earth's atmosphere is organized into large-
scale circulation patterns that distribute heat and moisture, ultimately influencing weather
and climate patterns across the globe. It describes three main convection cells in each

hemisphere — the Hadley, Ferrel, and Polar cells as shown in the figure.

Polar cell

Polar Easterlies
: Ferrel cell

Westerlies

Northeast
trades

Hadley cell

Southeast

trades Hadley cell

Ferrel cell

Polar cell
If you live at 15 degrees latitude, what will the weather be like as a result of air circulation?
(1.25 marks )

1. This cell contributes to the hot, moist air, and rainy conditions.

2. This cell is driven by the cold, dense air sinking at the low latitude.

3. This cell creates the temperate zones and unstable weather pattemns.

a

. This cell contributes to the formation of easterlies and the jet stream.
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33. An elevator cab is pulled directly upward by a single cable. The elevator cab and its

single occupant have a mass of 2000 ke. When that occupant drops a coin, its acceleration

relative to the cab is 8.00 m/s? downward. What is the tension in the cable? (2.5 marks )
1. 16 kN

2. 20 kN

3. 24 kN

4. 28 kN

34. Oceanic Nifio Index (ONI) is a standardized measure used to monitor and track the
EL Nifo-Southern Oscillation (ENSO) climate pattern, particularly the ocean component of
El Nifio and La Nifa. It calculates the three-month running average of sea surface

temperature anomalies in the east-central tropical Pacific Ocean as shown in the figure.

3: T T T T T T T T T T T T e

25 r El Nifi Prediction 5
“E no
E Very strong (Dec.2023) 3

2F---p----p--*--fp----- - - - - - - ]

b A !
UWWWW Sl BT

:-—

ONI (K)

A5F
2 E- ———————-——————————————————————-———j
25F La Nina =

_3 o | | 1 | | | 1 | | 1 |
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

From this information, which statement is correctly summarized? ( 2.5 marks )

1. The ONI index is lower than zero because the central Pacific Ocean has a warmer
current circulating.

2. The ONI index is greater than zero because the central Pacific Ocean has a cooler
current circulating.

3. In 2015, the EL Nifio phenomenon resulted in a decrease in annual rainfall in
southern Thailand.

4. In 2020, the La Nifna phenomenon resulted in a decrease in annual rainfall in

southern Thailand.
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35. Mr. Peter studied the growth of lateral buds in four plants of the same species, each of
which was of the same age and had the same characteristics in every aspect. Each plant was
treated as follows:

« Plant A : Apical bud left intact

« Plant B : Apical bud removed

« Plant C : Apical bud removed and the cut area coated with wax

« Plant D : Apical bud removed and the cut area coated with wax mixed with a
substance similar to auxin

Then, all plants were placed under the same conditions suitable for growth for two
weeks, and the growth of the lateral buds in each plant was observed. Based on the
information provided, what should the result of the experiment be for Plant A, and which
plant should show similar results to plant A? (2.5 marks )

1. The result of Plant A shows no inhibition of lateral bud growth, and the only
plant with the same result is Plant D only.

2. The result of Plant A shows no inhibition of lateral bud growth, and the only
plants with the same results as plant A are Plants B and C.

3. The experimental result of Plant A showed inhibition of lateral bud growth, and
the only plant with the same results as plant A is Plant C only.

4. The experimental result of Plant A shows inhibition of lateral bud growth, and the

plant with the same result as plant A is Plant D only.
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36. The following reaction takes place during the synthesis of compound AXY, (¢)
Az (8) + X5 (8) + Y, (g) =—> 2AXY, (g)

In a sealed container with a fixed volume of 10.0 L, an engineer introduces the

following amounts of gases: 4.00 mol of A,, 4.00 mol of X,, and 6.00 mol of Y.

The reaction proceeds to 100% completion at a temperature of 400 K and an initial
pressure of 10.0 atm. After the reaction is complete, the system is cooled to 300 K, while
the volume of the container remains constant. Assume that all gases behave as ideal gases.
What is the final pressure of the gas mixture in the container after the temperature change?

(2.5 marks )

1. 3.45 atm 2. 4.48 atm
3. 5.36 atm 4. 6.70 atm
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Use the following information to answer Questions 37-38.
The dietary supplement company HealthyBrain Co. has launched a new product called
“GinkgoMax” Plus, which claims to improve memory and concentration. It contains the
following ingredients:

- Ginkgo biloba extract, featuring Ginkgolide B as the main active compound

- Vitamin B6

- Magnesium citrate (Mgs(CgHs507),)
Ginkgolide B is a complex molecule that aids in binding to receptors in the brain.
Magnesium citrate is an organic salt that supports neurotransmission and enhances the
absorption of Vitamin By. Each "GinkgoMax Plus" capsule contains the following:

- 100 mg of Ginkgolide B

- 100 mg Vitamin By

- 250 mg of Magnesium citrate

37. The molar mass of magnesium citrate is 451.11 ¢/mol. If the body requires at least
120.00 mg of Magnesium (Mg) per day, how many "GinkgoMax Plus" capsules should a

person take daily to meet this requirement? (Atomic mass of Mg = 24 ¢/mol) (5 marks )

1. 2 capsules 2. 3 capsules
3. 4 capsules 4. 5 capsules
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38. The types of chemical bonds present within and between Ginkgolide B molecules are

shown in the figure.

Which of the following statements are incorrect? (5 marks )

A. Covalent bonds are present within the Ginkgolide B molecule, holding atoms
together in its complex ring structure.

B. Hydrogen bonds are present within the Ginkgolide B molecule, helping maintain

the covalent ring system.

C. Van der Waals forces occur between Ginkgolide B molecules in the solid state or

in solution.

D. lonic bonds form between different parts of a single Ginkgolide B molecule,

stabilizing its overall structure.

1. Aand B only 2. Band D only
3. B,C, and D only 4. A,B,C,and D
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39. To reduce nitrogen oxide (NO,) emissions from combustion engines, a team of chemical
engineers developed a method using potassium nitrite (KNO,) to break down harmful
nitrogen oxides in exhaust gases. In a simulated exhaust gas scrubber, KNO, is known to
undergo high temperature thermal decomposition to form potassium nitrate (KNOs),

nitrogen gas (N,), and oxygen gas (O,), as seen on the equation below:

2KNO, (s) — 2KNO;4 (s) + N, (g) + O, (g)

To investigate the rate of reaction, the engineers heated 4.00 g of solid KNO, in a
sealed flask at 450°C and measured the total gas volume produced (N, + O,) at constant

pressure every 10 seconds using a gas syringe. The experimental results are shown below:

Time (s) 0O [ 10|20 |30 |40 | 50| 60| 70| 80 | 90

Volume of Gas(cm?) | 0 | 14 | 26 | 36 | 43 | 48 | 52 | 55 | 56 | 56

Specify : Molar mass of KNO, = 85 ¢/mol

Based on the experimental data and the chemical equation, which of the following
statements are correct?

A. The rate of gas production was highest during the first 20 seconds.

B. The reaction is complete after 80 seconds.

C. The gas produced is a mixture of nitrogen and oxygen, in a 1:0.5 molar ratio.

D. The mass of KNO, used is the limiting factor, and the total volume of gas can be

estimated using stoichiometry. (5 marks )

1. Aand C 2. Aand D
3. A B,and C 4. A,B,and D
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40. A chemical engineering company is optimizing ammonia (NH3) production via the Haber

Process in a 2.00 L high-pressure reactor, using the reversible reaction:

N, (g) + 3H, (g) &= 2NH; (g)

Initially, 2.00 mol of nitrogen (N,) and 6.00 mol of hydrogen (H,) are introduced into
the reactor at a constant temperature. At equilibrium, 1.60 mol of NH5 is present.
Later, to increase ammonia production, the engineers decide to inject 1.00 mol of N, into
the system, keeping the volume and temperature constant.
Consider the following statements:
A. The system will temporarily shift the equilibrium to the right, favoring the
formation of more ammonia.
B. The concentration of hydrogen will temporarily decrease as it reacts to restore
equilibrium.
C. The equilibrium constant (Kc) of the reaction will increase after nitrogen is added.
D. The new equilibrium concentration of NH5; will be greater than 1.60 mol.
Which of the following statements are correct after the additional N, is injected? (5 marks )
1. Aand B 2. Aand D
3. A B,and C 4. A B,and D

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

Please check your answers before submitting the answer sheet.
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ANMBAUATIINYIAIERNS YUISIUANWIUN 5

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

20 1 40 4
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