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17. Tuszuudnauuidznnds Ugmdalanudusiusuuuldvsslovdsimtudvamsevuindnd
Fon gusunad dsendvegnigludadereszms nglianneund awsardunseideuas
LLaza”]smaﬂﬁwmad’mimgﬁa%fwlﬁiﬁmﬂzm%’a ﬁwmwaméwﬁﬂwméawé’muﬁm%’umm‘%@@ﬂm
uaznsaislasssunaounusiun drulznislifiogends asusulasenled wazaisuszney
Tulasiauunamsig

agislsinny mﬂqmmﬁﬁmmaqmdwﬂaﬂizmm 1-2 ssrmwadeainreiuaieduni
sruUduATeimeuaseanieaziinanuassauazaivoyyasondiuilreuAzeluuiina
110 anamariannsaiaewaduaszms Usmidwmovauasiinistuamingeanvidean e
59A1RQUasaImse vibilen13alidga13 Send n1seNY1IveIlrnITe MnanzAsendiag
Aviusialy Yeninegadouaamaanudfay douneas LLazaﬁamwaluﬁqm
felaosuneusngnisaitludeinaiveldgniesiian ( 2.5 Azuuu )

1. guvpifigedwhliaruduiusivdsuanamgldusslomismtubuameusan e
awsrenmeidunse msduamiweeniaduusslovideuznis uivinliamiegadeiiogede

2. malenuRanamhseninidaiBeuzn¥uflefumanimuandeuiivanzauniy
Jadunasinmisenenvesamine ldldnsmevauswioanunienvaidznii

3. mMsfvzmfaazameusnaniulduansimnuduiusidunnydsends lalliangld
Usglovilsiuiu Tnefliiosamieflauusslov dauvgnmmnuliliunansenuidelsifamse

4. mswenvnuandifiuinanuduiusuuuliusslovismiuosaaeanilennnadon
Nndunedesniusziuingn mstuamhedumneuaussemuiaieaiiosanaudeniely

srazusn win1skenanfudunaiuudmadenedadidinnedeaiazsruuilnuuiusnnsa
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v a v <3 Y 1

18. AmztnIdeLnUmMegsRuaniulon 3 wiAs Wisthudiesgiandfinienieninuwagniaad

a = (% a

fu A : dnsazaudunieagiudunun ilosnnisdesaaeinduiunnaeldgamgd
dpsediidh fufianmiunsadintos uasdduiudonuomsegliduinfuiiazarelungou
ﬁﬂﬁmsisma‘fwLLazmiLﬁzyjanﬁﬂgmi’ﬂﬁ’@

fu B : dudurSeguuiniuun wifievenfivnnavausiuauan anmennmansounas iy
vilAiAnnstevaanetnisInga ansemsivasUdsseenungnitvgaluldednesinds
wazelufinngndsgdeansevnsoonanduiuug

fu C : Sfufuuuan A uasilButaunn Fednlnainannisazaunazdesdaanseiszuy
snosnuuiwdunau mstuluiudsuslamuggnie uaslasedsdusuudingliiu
Fudunaeinifuthléa

Talasyyuraniilnvedu A Au B wazdiu C ligndes wazeSuieanuauzvesiu A la
mmzamﬁqm (2.5 Azluy )

1. fiu A 31910UAs1 fu B 1nanduuniou wazsiu C 111N 1neugu aumall
shanmsdenansuesdunid e iiturmenudeiianisssunetuazniaadyrossn vl
dunseingazay

2. fu A 1nandhaulnm fiv B inanndnsuiunseu wagiy C inanyavieias iun
qavumiignuwilidsnadesaasduas wavasiidunsaluluawilisunie gazay

3. fiu A 119909uAT Ay B 11ntHun¥eu wagiu C ianvedharTuw diiidams
yhliRuriaeendiau sudinmsdesameuuuldoondiauionin uasvhlmAndufisogmdndes
Laila

4. fu A wndhaulvng fu B 1Nyl iuneugy kaghu C 119nnzanse luau
iiRudunsndn qauvsdidesaasdiulngImeainnuuazliannsogesaansdunse ngle
19. 3aERuriiasnauvedss X, Y uaz Z anunltes lneinvuali

510 X # lavenou = 12 Lavlavina = 24

519 Y Julelelvuves X

519 Z dd1audidnaseuwiiu X Wewluleseu 72 (2.5 Aziuu )

L. X>Y>/Z 2. Z>Y>X
3. Z>X=Y 4. X=Y>Z
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20. WnGeupunilsinwirnavenaumginensinnuveeulsdesluea Inawisuvasanaaes

5 viaan usagvaeniiansavaeudmnudnduosas 1 Usuins 5 1addns wazansavansezluad

ANUWItuSesar 0.5 Usuns 1 daddns nduiuvasaneassiigamail 10, 20, 30, 40 wag 50
=~ I N da X v asa 9

samwaled [Wunan 10 Ui uarindSinamealvaniintumelsine i
= = v A = = Y v oy a
UniseudnAuaualiliuvasavaaedi 6 dullansazangudsnnuiuduiosas 1 Usuns

5 fadans wiliflozluaa wdiuaiigamall 37 sswaded Wunan 10 w1l newinUiuawealva

Tolnasurentinivewaeavaaeil 6 wazsvusuwlstunmeassldgndesiian (2.5 Aziuu )

a

1. waead 6 \ugaveaeaiiududmiufinwvnisvihnuveeulvdgumgl

Y
37 parnwaldua fudsiufeguunll MuwdsmuAsysuuealna uavduusaiuny loua A1 pH
ANUULTULAZUSUINTYRENTaYANY SEElIaIUN LaviTinNa
2. viaeail 6 \uyamuaudauiniuansiuwliamnsawdsulunealvalingumgisnmnie

muUsdaufeuTinuezliaa fudsnueaumal wagduusaiuny laun A1 pH seegiaIuyl wag

AMUINTUYD IS

'
oA

3. vaondl 6 WugAAIUALEIAU LilenTdeaulwealnainduldnielidloluflesluas
1 @ a P = a a 9] I3 a aa
aglsfinnu Arsdyaauauiliiegluadlunnanmall uasmsdudvies 1 daddnsunuezluiaa
e lUSHINT T MuUsAuARauMnll wagiuUsnupeUSHaealnaninyy
4. viaoan 6 \JuganruAuuansdnguugll 37 ssriwadeaidugaumnginiuisaudign
99992 11Lad ALUTAUADANUTUTUYDINDALNG ALUTHNUADNNTYINUVWBUlYY] wasakUS

AIUAY loun gaumall A1 pH SzevliaUy wazdIunsvasansazany
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21. iWoudendundiavilweulithild wilisoslvinglea Winlna uazelasariu lunismaaes
pdausn dunilsweadefiansaranenglaarmududuienay 10 lnewnadeuiuing drudndudy
thndu wuinhuedeunnduindudigasaraonglag

Mnuhnmveaest Tngldansazanenglaauararsazanensnina dedamududy
Yovaz 10 Tnvwnaseuiuns Heuazduvende lununisindeufignsvesiodnsinau dniFeua
nilidmennsald mndsuasaraendninaduasaraeglnsanududuiosar 10 thasiedou
nneunglaaludinuglasa
folnosunenanismaansndsfiaosuazsndudmmennsaivosindeuldgniesiian ( 2.5 Azuuu )

1. nglaauagnSninaignslaana CoH;,0, il Fefinaeluawiiudlefinududy
TnemasoUsinaswihiu Waesiuiaisaueynedenheuiasuazussiuesalufinlndifs iy
dwglasalulaseluaainitansaraeglasasovay 10 JadiTwiueunIaoenIhariusaiy
poalufndninansazanenglaa thismsndeunnuglasalusswnunglaadmseduiy
AnegINIalvestinE ey

2. nglaawazdninadiyiaseluawiniu Jedluseiusealudnvindu wlglasassdiuiy
Tuanatiosndy usluusiasluanadinglensendannniuazaisiusslelanauduiildunninlesa
Fasthandunglaaldusan

3. nalaauagnSninadiinaseluawiniu Jeliiineealudagns diuglasalsznaumenglaa
wazinlna unzazuandduinasasdadoavaneih dilidunueyniafovauiuay
Fahanndunglaa

a. nglaauazinlnaiinaseluaintu JsliiAneealudagys ilosanasazaronglaauas
glasamadiauduiudenas 10 ussfusealufndswoavihiulaslsidueg fustiavioruinvedluana

Y

wazlimisiinisiniouignivesun
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22. Uningmansdnwvivadiuremyiied Tadunawuuazlidaudenislindwuiaung

Y

[ ]

wuiaeluiadd ATP gendnundsnn i ADP uaz AMP #sn waziidnandiu NADH/NAD® g
ogstau delnosurnavesanziinandeiginsinsudlagniodian ( 2.5 azuuu )

1. Fpdnsiasudiaudias stz ADP fiflseiusinvili ATP synthase wgavinnuegng
auysnl Wameusisunivaraslugositssiadoriu menudevendidnaseunganios uay
NAD™ gnldaumue

2. Ypdnsnsudvinuinaaiiosnnn NADH dudeulesinaneviiawinty di ATP i
unummUANigang etz ATP adsdunnaewiudievendidnaseuiioinssuiunsien

3. fpdnansudheniiiu mee ATP fiflssfuguansiieadindsrufiomadmiy
NsFAATIEEsTILENG INTANTI@ILATIATUBUAMTUNTEUIUNTAINET?

]

4. Ipdnsasudinautias sz ATP seaugedudueulasiaunudfy W isocitrate

dehydrogenase wauzfidnsna NADH/NAD™ igsdudueuledilolnsiuanareviiauazan NAD”

nlglulfiseneandindu

i3

23. lumsnageuszuusnludffauwanianveslsauseu Imnsuassusudidvruiandndassiafe

Y

| ¢ ' ¢ vy A ‘:4' Y] a v ! | ¢ a
VIUE’JUG] Alpha LLaz‘VluEJum Beta 11/1Lﬂa@umaaumqﬂﬂUUum'NQQLﬂumiﬂfﬂﬂu’]u I@UVIUUUW Alpha LU

= 1

DONALNIINARAREUAY X=0 Foaandidiu 4.0 wasiednil uasiinanssnsiind 2.0 wns
sodundi? Tuiemaludnanth Tunanfeaiu vusus Beta Ssaondsegifidnsiumis X=120 was
AlBueNIAUMNIAUNEUNMIUBS Alpha FEANIEIAIFITLIN 6.0 LNsHTUT? 91nnsMuIN
warliasigivnanamand asnivusuinadesinyiandsiumlmsstuned (edoufiaiukiudu)
 AifanawvinlatuangaiEudu wazvusud Alpha sztedeuiilsszosmegnsiviile ( 2.5 Azuuu)

1. 1381 5.0 U1, S8¥N1e 45.0 1WAT

2. 4381 5.0 T, 538N 50.0 RS

3. 4381 6.0 W9, S88EN 60.0 RS

4. @1 6.0 I, STEENS 72.0 LUAS
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v A

24. wiuingnsandeuana M, = 6.0 Alansu Meeguuiulizseaunsuissuatinuay il
a 1 dy Y o 1 [ a [ 1Y 1% & a 1
ANUEEANIU Winllgnynleadiiunaaandning M, = 4.0 Alansu MedudeniuIuNinIANIY
d‘ L dl ra a a (2% 1 b4 1 v U QI 4 v

sonpgImeimnlilanudsaniunssuinaveulfy dwalvnass M, iosdiasnlunuinslduseily
fh9vadlaned19dasy MNTEUULATNATSUAGOUNAINYANEATY LagivuAlYA1NLSATe9RIN
ussltunreedlan ¢ = 10 m/s? AATUIURIVUIATBIAIULTS (a) TUNSLARBUTNVBITLUY LaTUIUIA

= Y oA A a £ Ao o o M PN o o
vousshslududen (1) MAnvuluvagiingidandeunianuaiu (2.5 Asuuu )

1 A 4.0 m/s? LSaRaen 24 dadu

2. ALY 4.0 m/s? USIRLEeN 40 Ay

3. AU 6.0 m/s? WSIRNLTeN 24 Tasiu

4. AL 6.0 m/s? LSIRNTRn 36 WIRU

25. dnissungunilainnmesssinanuaiunsalunsiueyyadassresansanamniu lngldls
DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging assay #4e1@81#anNn159111a15 DPPH 713l
a aa v a °o 8 va o a ad a £ v 4{'
329 AzgnImidlagansiuenyadasy ilidms wavannsainnisdsuwdasdniindumeinies
anlaslledines lunisveassiltniSouszdeanisnarsazanginnyulultianududunis ¢ lawn
0.5, 1.5, 2.5, 3.5 way 4.5 §adnsu/Aadans oldtiunuaznseuanmniausuinsog1anunyay
PntuETazaenniuUinng 2 adans lUnauiuasazany DPPH Asdudu
100 lulasluansluteniusau3nnms 4 fadans wawelidniu 1Wesainans DPPH danulasiowas
v = & a a Ja g oA 1Y) o 19
dnissudanvansazareiwssulilundaduian 30 w1l Wedesdunisaarsiiainiasiazle
Ufisenfinlaegvauysal ndintuihasarargldinAinisaanfuuiainanueninay
517 wilwns WngldinIesanlastnlafwes wazldiovusaluaisaiuay (blank) Tunisusuen
a v & a v
vaasadbidugaisuiy
NMINeaesil UniSeuaiugeile wiunnllsdy wagvihnmaseduusnaniinisseuigeinie
Ao A I a A ° [ X a aa
i Wesanenuealduanshilvl wazudnidesnisianuladawanl uenantinismIsuaisezaled
1% ¥ 1 [ o &) 4 1 cala 1 o 1 a A a ~ 14 a
ANUtuTuAiuTdudedddaunsaindanuwidugnas wu Ywanseduse wWelinanisveasad

1 A A
AIMUUNYDOD
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finsantennusollil
A m3fivansazas DPPH Tufifinthedlosiunisaanasves DPPH filaseuas
B. tevuealuaishil Ssmsvandssmsieulndiuasvuazmsvilufionnideiewm
C. msfaAnsgandunasd 517 uilumng asnsaliiniesiiotamnuidudunls
D. mswignasazanenaneasndutumsligunsaiiauuwiugl wu Inauazdaism
mﬂﬁé’famwu%’wﬁuﬁaﬂlmﬂdngﬂﬁmLLazsﬁdmﬁﬂénﬂm (2.5 Azuu )
1. A B, uag C gneas 2. B, C, wag D in

3. A Qnend B uag C A 4. Cuag DA

26. fansanlaseadiaves Phytic acid Failassadradung inositol (Cy) waginyeainm (-PO,H,)

U 6 vyjfineg lnedliusy C-O, P-O, P=0 uany] ~OH T1u3usN

0
HO-P—OH
0 ! 0
HO~p—OH Ho7,'>',0H
| OH |
0Yse HO 7O ~OH
T o Oy i
HO—p—0* OH YO—p—OH
0O—OH 0 HO-QOH
HO~|'%——OH
0

firsandonnudelud
A melulnenaduiusslaniauduuuifeinaze
B. Wuszszninesmau P-O uay C-O Juiuszlariaud
C. Tuwanavesanstiannsafniuselalasaussminduanald
D. luanafifussdamierszarialuanauuy dipole—dipole

Torulaseluligndes (2.5 Azuuu)

1. A B, iy C 2. AC uaz D
3. B,C, uag D 4. Qnvnve
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27. \Weugesnudsianmienmendeusayiniy ssnluidulnlunsiansienousnng uwimils
a ol gj = d{' a d' 1 [ ad! aa 9] I~ [ a v =3 a d' %z’
auuAiaiviessnluyIaWAY WwudTUnAnulnidundnuaziEsumse dalagulas ANy
dll U 9('7’ =) = s a d’lj % L2 o o.';
wniitedesiunnevnniiwazvawenisagydaleifen aeruiuemsussnniodnivazdudlss
ANUUNRA LESUMIENSAURIIIUSAY aztasumelefeukazilulsununlnamesnuLALd BasanLeu
Unnnsfuauhmaarsgmniinduanimeninuaziiusiegslaany
Jomnuladalutiduass (5 aziuu )
1. loweaauiazasadaanzndnnududugs fe de free-water 1Wuay
2. lovessenuazasndaanzndmnududuaddauinnii fe fe1 free-water Wuauuinni
YDILAUY
3. UaannevaianulnazaniuaziiaAn free-water clearance MlnawPeany wiiaaa1nauluy
USinaunlnalAesiu wasiasumelaneumae
4. aAvALaraniuazlianuisaasstaaniefian free-water [Wuauld msizilividosanly

Usuauiiwindu audhluusunailinalfeeiukasiasunlelameuiaa

Y

28. Tululvpeunedilawenaonanaadd i NADH way ADP + Pi egraifisane 1n3deldiAu
lgenlud@sazdatumsdrenendidnaseuludieendinulutunsuaaievesnssuiunisaienen
3idnnsou Tngunilusnouaggnimdludesivssniadorumad luvneiididnnsouasiadoui
HuARILNG nFuazyinlyiiin gradient Tng ATP synthase uwanasannduloenlud nsa1emen
Bidnmsoulzvenat uaz NADH aglianunsagneandladidu NAD* ladnsely
uadnsludelafunliuiasfnduesaiuilunsinuadeduniian (5 azuuu)

1. msldeendiuesifistuilemnlveludilioondausudidnnseuldiztuiineumand
Tutumeugasie

2. 5¥AU NADH %amaqLﬁmmﬂmimsma@@Lﬁﬂmauﬁgﬂ%ﬁu%émdﬁ NADH
fastnenandianaseulnensslinu ATP synthase

3. nsHAn ATP asifiuduilosanndidnnsouasauunniy waznszgulviiinnszuiunig
Woarlasiatusiuduansalululnaouesefitanntoy

4. n15uAR ATP Tag ATP synthase azanatiladnin proton gradient Lildagnanenanlag

I aa a '
nsvudBlanasaudnaall
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29. auiusaliszuuutiudn (Maglev) yuuniimauefouiiddyumataaivansie
@ L d' 1 a = d' 1 Ly} [ d: <
ANNSIALFIAIN 40 WnsHaIud Tuvasidiuivesuuiusalnegiisingaienais suyaniy
szey 200 was weaniladdyaulrsaliisuannnuss winaudusadaiudnszuuduindou
WAZLAZLUTN AINA AT ILAAANINNUILUSHUAIUIAPINENNTT WINTY alt)= -0.4t 13D t ABLIan
[ a 1 I a =

PAIINANTEALLUTN AU und

NanENsindeunndauseliaial addudnnisduiiinsanuaandadiuiumen
AMUL52909TUUsa A9 AUy 10 37 LarszeENIIaMualuIINgATiz L wWAZIUSN
unseasallanunsnvenainlaeg1rslasnsy (5 Azwuy )

1. ANUSUNED 20 m/s , SLEENIAUIDAENN 266.7 LUAS

2. ANUSWNED 20 M/s , TEULNIUIDAANN 377.1 LUAT

3. AMUSANED 10 m/s , SLULNIAUIDAATN 266.7 LUAT

4, ﬂ’J’]lIL%’JLﬂﬁE] 10 m/s , FEHENNAUDAAUN 350.0 LUAT

30. NARYAUAILIA M = 10 AaNSU aNAaLAMABUNTUIUAILNULD89YINLL 37° AULUITERAU 1agaan

Y 9

D%
=

L5999 F TUAANI99UIUAUNULD g9T T UAUUUNADALIAT MNAUUSEENTANULE AN IUIAU LRI

[ Y

Aduiavesndosuaziudosialined winusiunssuszosmeazanlununiudssnuileidu

auns Uk (x) = 0.05 x (e x ﬁaﬁﬁmwzmaﬁi’mqLﬂﬁlauﬁsﬁulﬂmmgmL'%'uéfu x=0 L@y

AvuAliA g = 10 m/s?)
winfludmnsdesnislinassdudiiindeuiiloatulumuuuniudosdoninusineined

paoALEUNS asAnamTlaiTureausefis F() AfesUsuLAImNTZEEI LALTEUTLIATES

o saw

LSIAIANSNADINY Al FMUIRARTEEENIE X = 4.0 AT (5 AZLUY )

1. F(x) = 60+ax LSIPITIANLAUS 4 LIRS VNU 76 Tau
2. F(x) = 60+4x LSIASTIFILAUS 4 LUAS WINNU 80 WIRAU
3. F(x) = 80+3x LIIASTIAILAUS 4 LIRS WU 92 TIAU
4. F(x) = 80+4x LSIPITIANLAUS 4 LIRS VU 96 Tasu
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31. When considering the graph showing the relationship between depth and seismic wave
velocity, it can be observed that at a depth of approximately 100-250 kilometers, the
velocities of both primary and secondary waves decrease slightly before increasing again at

greater depths, as shown in the figure.

Seismic wave velocity (km/s) SVEIDUW?(kme] 9
45 6 7 8 9 10 11

12 3 11
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Asthenosphere ‘ Lithosphere

660 km transition
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8 -
£ CMB
E 3000 \600 -
2
£
= 4000 Outer core
o
5000

Inner core
60004

What does this data reveal about the physical characteristics of the Earth's internal

structure at this depth? ( 1.25 marks )

1. This region has high temperatures that cause rocks to partially melt, reducing their
rigidity.

2. Itis a shadow zone caused by the refraction of waves that travel from a solid
state to a liquid state.

3. This layer has a sudden decrease in density due to a high accumulation of
radioactive elements.

4. Itis the boundary between the Earth's crust and the mantle where there is a

chemical change in composition, from granite to peridotite.
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32. Consider the following hypothetical periodic table and the statements, where the

letters P, Q, R, X, Y, and Z represent elements at various positions.

P R
Q

A. Element Z exhibits a greater tendency to gain electrons than element Q.

B. Elements X and P exhibit similar chemical properties, with element P having a larger
atomic radius than element X.

C. Element R is relatively inert.

D. Element Y exhibits a greater tendency to lose electrons than element X.
Which of the following statements are incorrect? ( 1.25 marks )

1. Aand B 2. Band D

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

33. Studies of mid-ocean ridges show that basalt rocks further away from the ridge become
progressively older. Furthermore, the basalt rocks exhibit the alignment of iron minerals
according to the Earth's magnetic field, with symmetrical magnetic reversals on both the left
and right sides of the mid-ocean ridge. How does this information explain the movement of
tectonic plates and geological processes in the mid-ocean ridges? ( 2.5 marks )

1. Tectonic plates move away from each other, creating a new crust as magma rises
from the mantle.

2. The denser oceanic plate subducts beneath the continental plate, forming a
trench.

3. Two or more tectonic plates move toward each other and collide, leading to
subduction.

4. Two oceanic plates converge, and the older, colder, denser plate subducts

beneath the other, forming a volcanic island arc.
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34. During a biology lab, a teacher provided students with slides prepared from onion root
tips for observation. The samples were prepared by soaking the root tips in an HCl solution to
soften the cell walls, then stained with a DNA-binding dye. When viewed under a microscope,

cells like the one observed below were observed.

LA P W

Which molecular event is most likely taking place inside this cell? ( 2.5 marks )

1. The nuclear envelope is breaking down, while chromatin is condensing from long
fibers into increasingly visible chromosomes. At the same time, spindle fibers are beginning to
form, preparing to attach to the chromosomes in the next phase.

2. The proteins holding the two sister chromatids together are being cleaved. With the
tension that holds sister chromatids gone, the individual sister chromatids separate and are
pulled by spindle fibers toward opposite poles of the cell.

3. Al the chromosomes are aligned along the metaphase plate, with spindle fibers
from opposite poles pulling them with a perfect balanced tension, holding each chromosome
in place at the center of the cell.

4. The nuclear envelope is reforming around each group of chromosomes at opposite
poles of the cell, and The chromosomes are uncoiling into long, thin chromatin fibers as the

cell prepares for the final stage of the cell division.
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35. A type of white blood cell can migrate to sites of infection. After reaching the site, it
surrounds pathogens or foreign particles with its cell membrane and engulfs them by
phagocytosis, forming a vesicle called a phagosome. The cell then destroys the pathogen
inside this vesicle.
Which organelle is likely to be especially abundant in this type of cell, and why? (2.5 marks)
1. The Golgi apparatus, because it modifies and packages proteins into vesicles.
It delivers digestive enzymes directly to the phagosome and is therefore mainly responsible
for destroying engulfed pathogens.
2. Mitochondria, because cell migration and phagocytosis require ATP. A large number
of mitochondria therefore enables the cell to digest pathogens directly inside the phagosome.
3. Rough endoplasmic reticulum, because its ribosomes produce proteins for secretion
and for use in organelles. It is therefore the main site where engulfed pathogens are broken
down.
4. Lysosomes, because they fuse with phagosomes to form phagolysosomes. These
compartments are acidic and contain enzymes that digest proteins, lipids, nucleic acids, and

other components of pathogens.
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36. Consider the following statements about the mechanisms of membrane transport:

M - When red blood cells are placed in an isotonic solution, they do not change in
size because the solute concentrations inside and outside the cell are equal, causing water to
move into and out of the cell at the same rate, resulting in a dynamic equilibrium.

N - Active transport is capable of moving substances from a region of lower
concentration to a region of higher concentration, using energy derived from ATP. This process
requires carrier proteins that are specific to the substance being transported, and it plays a
role in the absorption of glucose and amino acids across the wall of the small intestine.

O - Facilitated diffusion and simple diffusion are similar in that neither requires ATP,
and both transport substances down the concentration gradient. However, they differ in that
facilitated diffusion can transport substances without limitation due to a large surface area of
the cell membrane.

Which of the following statements are correct? ( 2.5 marks )
1. M and N only 2. M and O only
3. N and O only 4. M, N, and O

37. From the study of tsunamis, it was found that when a wave travels in an ocean at a depth
of 4,000 meters, it has a speed of approximately 700 km/hr, a wavelength of 400 kilometers,
and a height of about 30 centimeters. However, when the wave approaches the shore where
the depth is 10 meters, its speed decreases to approximately 30 km/hr, its wavelength
shortens to 10 kilometers, and its height can reach up to 30 meters. Based on this information,

what equation can be written to calculate the speed of a tsunami? ( 5 marks )

1. v=s/t
2. v=u+gt
3. v = (gd)?

4. v = at + 1/2¢t?
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38. A high-speed experimental maglev train departs from station A from rest with a non-
constant acceleration profile defined by the function a(t) = 1.2t — 0.05t? (where a is in
m/s? and tis the elapsed time in seconds). The onboard safety system activates emergency
deceleration regulators exactly at t = 30 seconds to safely bring the train to a halt at
station B. Using kinematic integration calculus for variable acceleration systems, determine
the maximum linear velocity (Viax) achieved by the train before the safety braking system
takes over, and calculate the total distance (S) covered during this 30-second acceleration
phase. ( 5 marks )

1. Maximum velocity = 90.0 m/s Total distance = 1,850.0 meters

2. Maximum velocity = 90.0 m/s Total distance = 2,025.0 meters
3. Maximum velocity = 120.0 m/s  Total distance = 2,025.0 meters
a

. Maximum velocity = 120.0 m/s  Total distance = 2,400.0 meters
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39. When the water content of the blood falls below the normal level, receptors in the
hypothalamus detect the resulting increase in blood osmolarity. The hypothalamus then
causes antidiuretic hormone (ADH) to be released from the posterior pituitary gland.

ADH increases water reabsorption in the kidney tubules, gradually restoring the water
balance of the blood. Once the water balance returns to normal, ADH secretion decreases.
Which statement best explains the mechanism regulating this process? ( 5 marks )

1. It is negative feedback because ADH restores the blood water balance. However, it
is a special type of fixed-setpoint feedback that differs from ordinary negative feedback, which
does not regulate conditions around a set point.

2. Itis positive feedback because ADH increases water reabsorption, strengthening the
response until the blood water balance reaches its normal level. The response stops only
after the target level has been reached.

3. ltis negative feedback because the body responds to a deviation from normal by
releasing ADH, which restores the blood water balance. Once normal conditions return, the
stimulus for ADH release decreases and the response is reduced.

4. Itis positive feedback because ADH causes the kidneys to reabsorb more water,
increasing the water content of the blood. Since the water level rises during the response, the

mechanism reinforces the original change rather than opposing it.

40. The antibacterial activity of the defatted rice bran (DFRB) extract against pathogenic
bacteria was determined using the agar well diffusion assay. The extract showed a significant
inhibitory effect on Gram-positive bacteria, particularly Staphylococcus aureus. In contrast, its
inhibitory effect on Gram-negative bacteria, Pseudomonas aeruginosa, was less pronounced
or not detected. This difference may be attributed to structural differences in bacterial cell
envelopes. Gram-negative bacteria possess an outer membrane that acts as a permeability
barrier. Additionally, hydrophobic compounds such as phenols, esters, and tannins have
limited ability to penetrate this membrane. The experimental results are summarized in the

table below.
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Table: Antibacterial activity of DFRB extract (inhibition zone, mm)

Bacterium Inhibition zone (mm)
Escherichia coli ND
Salmonella Typhi ND
Pseudomonas aeruginosa 8.00 £ 0.01
Staphylococcus aureus 30.00 + 0.00

ND = not detected
Consider the following statements:
A. The DFRB extract is more effective against Gram-positive bacteria than Gram-
negative bacteria.
B. “ND” indicates that the extract has absolutely no antibacterial activity against

those bacteria.

C. The smaller variation (+ value) reflects higher precision in the experimental

results.

D. The outer membrane of Gram-negative bacteria is the independent variable in

this experiment.

E. Hydrophobic compounds may have limited effectiveness against Gram-negative
bacteria due to permeability barriers.
Which of the statements are correct? (5 marks )

1. A,B,and D 2. AC andE

3. B,C,and D 4. A, C,D,and E

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

Please check your answers before submitting the answer sheet.
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ANMDUATIINYIAIENS VUL SIUANWIUN 4

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