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Reduction Half-Reaction V)
Falg) + 2¢7 —> 2°F (ag) 2.87
H,Oaq) + 2H*ag) + 2e=  — 2 H,O() 1.78
MnOy(ag) + BH*(ag) + 5= —— Mn**(ag) + 4 H,O(/) 1.51
Clyg) + 2¢ — 2 Cl(aq) 1.36
CryO0:%(aq) + 14 H*ag) + 6 ¢ —> 2Cri*(ag) + 7 HO() 1.33
Oy(g) + 4 H*(ag) + d¢ —> 2 H,0()) 1.23
Bro(l) + 2e” — 2 Br(aqg) 1.09
Agtlag) + — Ag(s) 0.80
FeX*(aq) + e —> Fe*(aq) 0.77
Oy(g) + 2H*(agq) + 2¢ —> H,Ox(aq) 0.70
la(s) + 2~ —> 2 I7(aq) 0.54
O,(g) + 2H0() + 4¢ —> 4 OH(aq) 0.40
Cu*{ag) + 2¢” —> Cu(s) 0.34
Sn'**(ag) + 2¢” —> Sn**(aq) 0.15
2H*@aq) + 2¢ — Ha(g) 0

Pb**(ag) + 2e” —> Pb(s) -0.13
Ni**(aq) + 2 ¢ —> Ni(s) -0.26
Cd**{(aq) + 2¢° —> Cd(s) -0.40
Fe**(aq) + 2¢” — Fe(s) -0.45
Zn*(ag) + 2¢” — Zn(s) -0.76
2H,0() + 2¢ —> Hy(g) + 2 OH(aq) ~0.83
Al*(aq) + 3 e —> Al(s) -1.66
Mg**(ag) + 2¢” —> Mg(s) -2.37
Na*(ag) + ¢ — Naf(s) -2.71
Li*(aq) + ¢~ —> Li(s) -3.04
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firsandeyadolud
A aualnelugd A aURRSET 2002 (ag) + de” —> 2Cu (5)
B. %’JLL@IU@iugﬂ B inUfjAisen 4OH (ag) —> 2H,0 () + O, (g) + de”
C. dawoluslugu A AaURA3en Cu () — Cu (ag) + 2e°

D. daualnaluzy B iAAU{TEEN CU? (ag) + 260 — Cu (s)

Fomnilasieluiinn
1. A Buag C 2. Buay C
3. Aag D 4. Buayr D

9. Tudsulavinnsfnwdnsinisiinufisealives 13 A B uaz C laginansns 3
W WU Aseniu Feufisenintunuanns wastoyalun1sveaoanifdlunisn
2A+3B+C—>3D+E

NsneaeeIUisetnwuLanIteyalunsenwialul

nsNAas s [A] [B] [C] Rate (mol/dm?®.sec)
1 0.1 0.4 0.3 7.0 x 10"
2 0.2 0.4 0.3 1.4 x 107
3 0.1 0.8 0.3 5.6 x 107
4 0.1 0.4 0.9 7.0x 10"
5 0.2 0.8 0.9 1.1x 107

&1 [A] = 0.4 [B] = 0.2 wag [C] = 0.1 SasdrvesufAsenilanfuwiile
1. 4.07 x 10" 2. 4.07 x 107
3. 7.04 x 10 4. 7.04 x 107
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13. ansyiandafiing 4 ke ogluaniuzvauds Nigamall 10 °C dbiarusouwnansi
lngldgunsallimnuseuniings 125 W wazlunislinuseuinisaydeaiusouliun

daanden 20% nuinisiasuwlanamgivesansiidudnsn

N (°0)

] — >

i . : : 1381 (s)
5 15 23 45 50
Fosandorudelul

1. arwfouwrlwasmsnanadulevesansiwiniu 550 Jkg

2. anusoudunglugniusveaval 8 J/ke.K

3. AN NSO UL IYDINTHABUIVNVRIENTUWINGY 312.5 J/kg

4. puSeudinngluanurvoauds 8.33 J/kg.K
Pntomudnedy femuiiiafteninu

1. 1 YaAny 2. 2 9AY

3. 3 99ANY 4. 4 YA
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18. NCL; (1) @@efinnsauns
2NCL, () — N, (g) + 3CL, (g)
AruzdaniinU3anes 250 cm® ussainenlivihuiAseriaudu 1.00 x 10° Pa
Tagdn NCL (1) 0.241 n3u ihlulunvuiteain nvusUaningnlirusouiioviili
NCL, (1) aanesfavuauavaintuvinliifuasauis 20°C

a

WAIMNANNAUTINEnTeNglunvusNUnainigamll 20°C #8310 NCl; (1

U

Aa19AVUALAD
1.1.39 x 10° 2.1.39 x 10°
3.1.39 x 10* 4.1.39 x 10°
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20. wsinlavizguuued 10 cm ey 2 cm leddlBidnnseuliindouiisnand)
2 /s Tufiemulummuuunis angafsnansseriteusiulavedmivisaosusi mevdans
femuididnnseundeuluruansanvedavsthdumieiagy Welsifiansananiuiss
Homnussisgavedlan ssrnnsuamussdingsenineininveansdaAliag

defmuabiniavedBianaseu = 9 x 107 ke , Uszquadiannsou = -1.6 x 107 C

d A

—_ + 10
: A 2
1. 6x107" T v=2 2.5.1x10™
-13 ; : -12
3.9x 10 2 4.3.5x 10

21, 9MN995093U NANUFANANGIENINNTM ac

3 1V,
1. 0V ] )
2.1V
3 2V 2 v,
4. 3V 2V, >
d C
4
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22. anefin$idunisdsegsewitamgasuu (nut) wazndesans (saddle) Gwiafy 65 cm
ffnanefiaaylidsanuiivagiu 440 Hz agdeddthnameanugesuuitla el
Ishdesmfyagiudu 550 Hz

1.3cm 2.7cm

3. 13 cm 4. 17 cm

23. Tummaasaisaades o maeaslawuudiiliveassazlnanuisgegn 4 asuilaideu
Gﬁ’ﬂLmu'qqﬂqﬂﬂmmmmmmawaaﬂLﬂmmwﬁ 5w?’nmﬂqqmﬁwaﬁaLﬁaqﬂqumqmﬂ
AlNaLNAgAkAEMNINUAIBNTEUBNGU 61.25 cm Be1nNIIUIalnlidanudnEsed
% a W o ° v 2 a a o
fngaumilvaieneaayiniu 30°C wagivualinusudeduoinmanaungll 0°C
WINAU 332 m/s

1. 857 Hz 2.1,000 Hz

3. 1,716 Hz 4. 2,000 Hz
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24, dlondnnaedliina 2 ke Wlaanuiuideitidudssandusadonmuaativiiu
0.625 MnUaeduULiuBes dresarida 2 m/s TuruauFeiifianioauss 80 N/m fegu
vauzdindedlfiiiisnsda 3 m/s naedldildualsadllgsseswinle Wodmusly

sin 37°= 0.6, cos 37° = 0.8 warANuISlasINLIsAsgAYadlanilAvitiy 10 m/s’

1. 0 cm (ndeslingaloanoufisausa) 2m/s
vurnaatliindeuiifausdinnundslidds 3 m/s
27.4 cm
30.0 cm k

il

25. Betslluluonniadienunsansil 20 m/s? vham 53° fuuunsedu e dalnaululs

5 s Weuasivn ognnsui wiuwilsiuiduds SelniTmngiuiu dedvueli

sin 53° = 0.8, cos 53° = 0.6 LavANuIsAlesNUTIRIRAveslandlAyindy 10 m/s”
1.20.12 s 2.2320 s

3.26.35s 4.29.23 s
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26. $09N13MUZIUNTABAIN (HCH.0,) Tushetvesdule Tngldidoduloanay
TlgiduTeusunms 10 ml annwedule 250 ndu thindulefilduduituedrmauadly
2-3 yiga L lnmsanuatsazanelsneulansonlen (NaOH) 0.1 Tuans wuinld NaOH
1050 mt ihéalewdsududumdou asnifinsdninedluiodlefivesidud

1. 0.10% 2. 0.15%

3. 0.19% 4. 0.25%

27. nsfnwianafnseuansabideyaununefeaiuennn anilmsewduununany

=

fgusivosamgnidnslnguuneuiinn anflnseuuimsdosduasnauutimvanllin
Farlinsanuldinduiaens (pulsars) andnseudsanunsadnesenduudnli
Tutnspdusing q Senufuaiivendiu 9adndduris sanslilown Sdend wazsed
WAL m\‘m%,qufa:ﬁLﬁﬁ%ﬁ)uﬁﬁqmmﬁqmmLﬁmsﬁuu%l,amﬁua’mnﬁamau waanLile
yesufarenniadsslussuunng dsanunsangaesnuilsmeusdiiiiwesn
fnsou mneasseglndtudfiane

NTeyaninand naedmsnssaloineyialafmunzauiigalunisfinyuiaseun

NURINNININTDU
1. NAINISNITAUDUNIIA 2. NADININTTAUYIIARULAS
3. Nasdnsnssrudanshlawan 4. NARININTIAUSIFLDNG
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28. UNSSANNYIVINNNTAISIALNUSTUTILAN WUILHNUSTULAAL LU AANIINISLARDUN

waneatuaasy

=

i MAJOR TECTONIC PLATES : Z
‘ -~ Direction of plate movement

o I ¢l a X 9 | A d' ~
SUE]IG] LUUL‘W({]ﬂ'ﬁm‘V]T\]gLﬂﬂsﬂu:[au@ur]ﬂm ALLNUTIUNNTIILARDUNNADRNLIAN

1. Nziaunsazniney

2. UUIMONANNGEAANUGIANAS
3. uaynsuenuaufnazdivunana
a

. ieumInuInMeilie suseimealg

v
[ Y =
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a

29. iniveemansinnsinudoyagaumglndeveseiniAuinanuiolan wazaumal

Y

WA IMuMAYNT TudAnIsTun 20 uaziidoyautanasagy

(4) @6e19AR WOL dUBIBYIP

Global surface temperature
9
v
o)
S
o
B
E
<
g
c
v
£
S
-2 . Sea surface temperature in the Nifio 3-4 region L-3.6
1980 1985 1990 1995 2000 2005 2010 2015 2020
year

ndeyaninand tenulaazulagndes
1. finusingnisalantigunnnindsngnisalieaiiley
2. TuﬁaqﬁLﬁﬂﬂiﬂﬂgﬂﬂiﬂiL@aﬁImqmwgﬁLQ?%asuaqmmm?nmﬁuﬁﬂaﬂamﬁwm
3. luvasd a.a. 1998 wasnsvesgngiiadeveshiaviuvaymsgeniny
A.A. 1992
4. fwarnsvesgaugiindevesifiaviumanymigendt 2 sswadoannnii

3 A9
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[ 6

30. wWiunilsdnSeusunenuneinsaleinid wavdunamiudysnwalauinonniaain

U

a018in51991MARINUAITU LaRDg UULNUTIDINA

)

315 & /110

58— +0.5

253 N2 V
5

mMNesgRInteyanensaiennia fanssuludelawunzauiazaennneaiy

ANINOINIARINAT
1. lAISHuUNI9A18I5e 1HenTlAauaNLSa
AN115TNELAZAINEINAMASL LTI N lUSwasiuandn

a dy (¥ 1 1 a = = CY
AISLATUULEDNUNULAZITUNDUDBNLAUNY LUBIINUNUANKAUN

il

annsapeniainigluaiu Wesnvieshilwainniazlaninesy ¢

31. A horizontal rectangular surface has dimensions 1.4 cm by 2.5 cm and is in a
uniform magnetic field that is directed at an angle of 30° above the horizontal.
What must the magnitude of the magnetic field be in order to produce a flux of
4.2x10™ Wb through the surface?

1.12T 2.24T

3.36T 4.4.8T
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32. Consider the information below and answer the following question.

OH
(I: (0] ('% [0] g i
R7 H R H R ~0~
H
OH 0
CI: [0] [l
R7 H R™ R’
Hl
(IJH
[O]
.C ——  No reaction
R’R/' \Rrr

A) Primary alcohols are always oxidized to aldehydes and carboxylic acids.

B) The alkyl group of tertiary alcohols reduces the electron density around
the carbon atom. This makes it difficult for oxidation reactions to occur.

C) Secondary alcohols are easily oxidized into ketones by chromic acid
reagent.

Based on the figure above, which of the statements regarding the oxidation
reaction with organic substances are incorrect?

1. Aonly 2. Band C

3. Aand B 4. A B, and C
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33. The penetrating ability of propylene glycol (C;HgO,) into starch granules was
determined by soaking 150 g of cassava starch in 5% w/w of propylene glycol
solution for a 24 h at 25° C with constant stirring, using a ratio between cassava
starch and propylene glycol solution equal to 1:2. The soaking solution was
sampled to analyze the amount of propylene glycol remaining. The data obtained
were used to calculate the amounts of propylene glycol existing inside starch

granules (mol/100 g starch) at soaking times. The experimental results are shown

in the table.
Amount of propylene glycol
Soaking time (mmol/100 g starch)
(h) Remaining in Inside starch
solution granules
24 ? 78

How many moles (mmol) and volume (cm?) of propylene glycol are there
in the remaining solution? (Density of C;H;O, : 1.04 g/cm?)

1. 78, 6.00 2. 79, 8.00

3. 80, 6.00 4. 81, 8.00
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34. The shadow zone is the area of the Earth from angular distances of 104 to
140 degrees, for a given earthquake that does not receive any direct P waves. P
and S waves radiate spherically away from an earthquake's focus in all directions
and return to the surface by many paths. The seismic shadows are the effect of

seismic waves striking the core-mantle boundary.

103

7 ®
&
e8®

%15 waven rocs
What conclusion can be drawn from the discovery of seismic shadow zones?
1. The inner core is solid
2. The outer core is liquid
3. It constitutes the volume of the Earth's core
il

. It is the thickness of the earth's mantle

35. At a football game, the intensity level of the shout of a single person in the
stands at the center of the field is about 50 dB. What would be the intensity level
at the center of the field if all 10,000 fans at the game shouted from roughly the
same distance away from that center point?

1. 70 dB 2.90 dB

3.110dB 4.130 dB

v
[
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36. A 4.9 magnitude earthquake in Japan is 50 kilometers from the epicenter.
There is no tsunami threat from the quake. The seismic activities of an intensity of

3 or higher on the Japanese scale that have occurred in the past 30 days are

noted here.

6/23 PM12:12 | M4.9 NHK WORLD
|

ey
g

X
.

p

7

o
2

Why does the earthquake intensity differ in each area?
1. There were 30 earthquakes that had occurred in this area.
2. Seismic waves lose energy as they travel through the Earth’s crust.
3. Earthquakes create distinct types of waves with different velocities.

4. They are propagated when the solid medium has varying vertical elastic

properties.

v
[
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37. Heat-moisture treatment (HMT) refers to a physical modification of starch
through incubation of starch granules at low moisture levels, usually below 30%
and heating them at a high temperature, above the glass transition temperature
but below the gelatinization temperature, for a certain period of time. Moisture
content of starch samples during treatment has been reported to be an important
factor that affects the physicochemical properties of the modified products. Water
in starch samples acts as a plasticizer, rendering starch polymeric chains more
flexible, and thus facilitating the rearrangement of amylose/amylopectin unit
chains.

Plasticizers can be defined as low-molecular-weight substances that are
incorporated into a polymer matrix to enhance the flexibility and processability by
increasing the spacing between molecular chains and increasing segmental
mobility, coommonly through reducing the hydrogen bonding between the
polymer chains. Besides water, hydrophilic molecules such as glycerol, sorbitol,
xylitol, and urea have been widely studied as plasticizers, especially in the
production of thermoplastic starch (TPS) and starch film. Interaction of the
plasticizer with the starch biopolymer replaces some of the starch—water
interactions and reduces the intermolecular entanglements within the biopolymer
by inducing stronger hydrogen bonding between the plasticizer and the
biopolymer.

The plasticizing phenomenon that occurs during HMT of starch differs from
that of TPS or starch film since the starch granules remain intact throughout the
treatment process. In this instance, plasticization of starch chains is influenced not
only by interactions between the plasticizer and starch chains, but also by the
ability of the plasticizer to penetrate into starch granules. Therefore, the extent of

plasticization is dependent on both the granular structure of the starch and the
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chemical structure of the plasticizer, including molecular size, composition, and
functional groups.
What characteristics of plasticizer substances should be used in starch
modification by HMT?

A) Plasticizers are smaller-sized and should contain a polyol group.

B) Propanol glycerol and erythritol can be used as plasticizers.

C) The structure of plasticizers should be branched.

1. Aand B 2. Aand C

3. Band C 4. A B, and C

38. A 0.3-kg slider is moving to the right on a frictionless, horizontal air track with
a speed of 1.8 m/s. It has a head-on collision with a 0.2-kg glider that is moving to

the left with a speed of 3.2 m/s. Find the final velocity (magnitude and direction)

of each glider if the collision is elastic.

0.3-kg glider 0.2-kg glider
magnitude direction magnitude direction
1. 2.8 ., 2.2 .,
2. 2.2 - 2.8 .
3. 9 _ 6.2 _
q. 6.2 - 9 _
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39. Earth’s energy budget describes the balance between the radiant energy that
reaches Earth from the Sun and the energy that flows from Earth back out to

space as shown in the figure below.

Reflected Solar Incoming 235 Outgoing
107\ Radiation 342 Solar Longwave
107 Wm?? Radiation Radiation
’ 342 Wm? 235 Wm?2
Reflected by Clouds,
Aerosol and .
Atmospheric AEmlttedhby 40
Gases tmosphere £ Atmospheric
L Window

reenhouse

Absorbed by Caiie

67 Atmosphere

/

324
Back
Radiation

The Earth-atmosphere system is constantly trying to maintain a balance
between the energy that reaches Earth from the sun and the energy that flows
from Earth back out to space. If the Earth system is changed through natural
phenomena, the Earth’s temperature will eventually increase or decrease in order
to restore an energy balance.

What factors affect changes in the energy budget?

A. Forest fire B. Earth axis tilt C. Volcanic eruptions

D. Earth orbital period  E. Mass transportation ~ F. Ocean surface current
1. A/B,C,and E 2. A B, D,and E
3. AB,C,DandF 4. A B, D, E,and F
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40. Four substances, aluminum oxide (Al,O5), aluminum chloride (AlCl),
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magnesium oxide (MgO), and magnesium chloride (MgCl2), are labeled A, B, C, and

D in no particular order. Two substances were taken in equal amounts and mixed

in water before the pH was measured. The results are as shown on the table.

Mixtures pH

Aand B > 7

Band D > 7

Cand D <7

Aand C <3

From the results, what substances are A, B, C, and D?
Substances
A B C D

1 ALO, AlCl, MgO MgCl,
2 AlCl, MgO MgCl, ALO,
3 AlCl, MgCl, ALO; MgO
il ALOs MgO AlCl, MgCl,
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ANMAUAYIINYIAIERS TULSINANEIUN 6

h) AN 49 AU
1 2 21 1
2 3 22 3
3 3 23 2
4 3 24 4
5 i 25 2
6 1 26 3
7 4 27 4
8 2 28 1
9 3 29 3
10 i 30 q
11 3 31 2
12 3 32 3
13 Free* 33 3
14 2 34 2
15 3 35 2
16 1 36 2
17 1 37 1
18 2 38 2
19 2 39 1
20 3 40 il

* e : do 13 deyalusunsmilianysel
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