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2. nosandualnasunldanmemendinuvesdaianaseuluezaenlalasiou

i msnfasussdumdany
A n=6M/n=4
B n=3Nn=1
C n=51n=3
D n=4Tn=2

3/ =1 L7 b4 b .| ¥
volaissanasnuveaduanlanduldedsgndes
1. A>C>D>B 2. B>D>C>A

3. C>B>D=>A 4. D>B>A>C

3. nosamlgnsen Ca(s) + % 0,(g) —» CaO(s)
wisanudelalifeatosiuliaien
1. WalnMuaAny
2. WAINUMIIHAYBI Ca
3. wasnwuleeslustuvessigeendion

4. NAINUMTANYNUEZVDIFIALBNFIOU
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4. azmouvedlalasiou 2 Tua Tasunaaanu 2,551 kJ wundianaseunaruanlasy

ge

saunasn i n = 6 nasnnudidnaseumenasny laiduadnasuluyis

-=; -3 Y e =
NOUBUTIYU 4 1AUAIH
milnasy ANENIAAY (nm) PSunadidnaseunae |
e 1
wasau (ua) ‘
Ctte k) 400 0.025
AR KT 420 0.5
avh 500 0.025
quas 660 0.5

alagn (h=6.63 x 10" J.s, ¢ = 3 x 10° m/s)
= = o
L UeEnAainMYNgIge
= : L | 3/
2. umamhRuinndugage
3. wdanuveawaaarhnlaeemnnimuaiimeiga

o = 1 , 4 :} = T
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| 519) MIdAIsBIBIaNATeU
A [Ar] 4s'
D [Ar] 4s°3d°
E [Ar] 45 34" 4p*
G [Ar] 4s”3d" 4p°

vInteyatnny Telada

1. 1aveenyn¥uved D Amgegailv +5

2. MAUNIINMNAIANATEUVBIG>E > A

3. 5I9A sﬁ"mﬁﬂcnsﬂ‘izﬂauﬁ’mﬁuau’ﬁqﬂﬁlﬂu AC

4. 59 Emnsaiamsdsznevlesetiniu A ldesifiganilu A E

6. SIMIIUATIA Pb-210 HAn3333a 20 1 11l w.a. 2500 wie o, Idvidaethaves
FUTIUFINANTIONN Pb-210 M Ins1zmIFanasadld 400 Bo/kg nazldm
L ¥ 1 9 o = g o =4 a Aoa A 3
mstuinl3 dernne v. IdihmsimnzrfSnasidnnnnditiaionnss
nu14 6.25 Bg/kg 2nans 1w g v, MMzl wa. la

1. 2600 2. 2601 3. 2620 4. 2621



NIETS =
Mo s 1 [ g eE e S !"J'E’I'I 08.30 - 11.30 u.

s¥ad 72 anuatiamaInanmans @w A wn 6

Sueingn 6 AN 2554

7. BU Manszviumsamemvasvuaeula *s PbJuiulelainidiados viia

sazSIUveteyMAN lavInmsamefvel S U 9111 1 azaeu Aetela

aYMA U (BUMA)
8
6

TR TR TR TR

10

8. Wms 4 ¥iia YSinawiiaas 0.001 Tua wauiviii 1 ke wunldmsazarend

r gafeauAnA 1IN Mmstelaligaiengaiiga
1. NaCl 2L Caty,
3. enlo, 4. CH,COOH
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9. ms A 18 niu wnlmilluussemafiieondorannifiume wuiildude X uas
ui Y Taafiufa X afiseniumsazats CaoH), 1dnznewmiin 80.0 n¥u
Tuvasiiufa Y gngadudaediniea taznuinnavesdanuvaseumaz i
gaaruiu 50.0 n5% naz 68.0 P3H MUMAY @15 A Aevela
(317199zAdN Ca =40, C=12, H=1, 0 = 16)

1. CHO0, 2. CHLE

3, CH.O; 4. CHE,

10. #i91sanilfnsensznng eavleSanuunanassu
P, + Clg — D(g) + E(@
msHanfaming 2 yisegluamuzuianaanzveamsnl§azen nisan

=

malfisnanysel Aesqangungiias nuhwandam E auuivesninney

W w»
L2

THIN 4.17 DU HAINNTURAAN N D AIVIUUBDNMNIIHID 8.25 T
Vo = = Y9 Y - a & W
KN INAaeIaAaHauaa -100 °C wunlaveunaldnsHanilaiiviwiin
6.00 iaan3u Tumsrinl§nsenitly p, Ansu naszaeu P =31, C1=35.5)

1. 2.48 2. 496 3. 7.4 4. 992
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11. vigansa H,S0, uduiSmannniunead uunan Nacl wulifaufayiia
nilsfiinaeniRlumsiandeu ieruniaiiadlMini 1.000 dm® uéai
msazaeitld 20.00 em’ I louasafumsazae Na,co, $1 4.000 x 10° M
wu*hﬁqaqﬁé’fm‘h’s’msaxaw Na,CO, 25.00 em’ Uf3enmsinaufaiidody
NaCl in¥u
(300zneN Na=23,Cl=355,H=1,8=32,0=16)

1. 2.925 2. 5.850 3o TS 4. 11.70

12. veansa 1,50, Wuduadhluums Caco, wudidauia co, ndrunfaiiadh
hinf3nA3 1.0 dm’ Mmsazaroves Coz‘luﬁﬁf{uﬁﬁn 1.1 g/dm’ A1 pH 04
msazawiiurila (K, 93 H,CO,=4.0x 107, uaezmen H=1,C = 12,
0=16)

1. 3.0 2. 4.0 ¥ 58 4. 6.0
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13, ilwmadonlslasounian (KC,H,0,) 2.04 n¥u azaelinil 100.00 em® 11
msazagii 25.00 em’ Tlamsafumsazats NaoH wuhiagiSinasves
msazag NaOH iy 2000 em’ vhasazare NaoH ihMamsady
MazEnIAeFAn 25.00 em’ WuhilgagiSinasvesmsazas NaoH Y
i 2000 em® szmnamslamsansanedanildaan pH vasmsazae
vzfpuANmIsazas NaOH 1milaluniig em’ msazanedadl pH 1A 4.263
MmmaFonlslasmumaaidunsaseufinndld 1 asshh, M pk_ vesnia
1B%AN = 4.74, WIARzMON H=1, C =12, 0 = 16, K = 39, log 2 = 0.301,
log 3 =0.477)

1. 5.000 2. 10.00 3. 15.00 4. 20.00

14. msilsznevlane lHnssa1auanaannteoy

1. NF, 380k 3. No, 4. B(C/F)),
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15. Aissandeyamsnfasumlasnimudutuvesamiana q lulgiseuienawiuly

il
MImAaes | 1A (Al [B] [C] [D]
i ani) | oD (M) (M) (M)
§ 0 10 10 0 0
2 8 7 2 4
4 6 B 4 8
2 0 20 20 0 0
2 16 14 4 8
4 12 8 8 16
undeyadnadu mmanliismigaudaiillandela
1 CARB Loyt 3. 2A +3B —% 2C + 4D
3. 3A+2B—» 2C + 4D £ 38 +3B. - MC + 2D

16. 1ndoyaludo 15 01 [A] .= [Blgws = 40 M 182 [C],, s =[],y ,,s =10 M
naannnalfasendinnileezli [C] =34 M

§ Do | 2. 4 3% 0 4. 10
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17.0§750 A + B—>E AH=-700kJ

ihlfaseniidaly 3 Yuneuasil

ce

uaeuR1 A + B —»2C  AH=-500kJ, E,=1,000 kJ
Funoui 2 2C—>D AH=XKkJ, E,=500kJ
Fumoui 3 D—>E AH=YKkJ, E,=600kJ
WAINUFANHVBIANT A 1Az B = 1,000 kJ

NAINUANIVEIAS D = 700 kJ

AMYRI X 1z Y 1ﬂu?;ﬁingn MuMAY

1. 200 uaz 400 2. -200 uaz -400

3. -200 uaz 400 4. 200 uaz -400
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18. fimsanauqadehlii A + B = C (aumsdhiga)

NnMsnaassny Anundunangaiudimng

- ﬂ';mu’fu-i’iuﬁfmqa ™M)
[A] [B] [C]
1 10.00 10.00 10.00
2 10.00 22.50 15.00
3 15.00 10.00 15.00

M3 3 MInaasdihinfgamiieny finnduduniaugaves A = 2500 M
uaz B=40.00 M muninduiiaugavesns C msiwmla

1. 2000M 2. 50.00M 3. 100.0M 4. 250.0M
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19. iwaglaaansagnlslasladidnglng Ssennsogaideifldmsdsznen

2-hydroxymethylfurfural (HMF)

CH,OH

H ! O. OH (& 2
NOH H HO H
OH H /\@)L
q HMF
Glucose - 5 o .
o X
- =
HOW N \ fJ o™
A B

=y

o1 HMF s §isennunedTnulaeil NaoH iihudnsal§iseasldans
Wery A az B omimhaseasmin§isnsundalsTasonluaansfilans
sl §isen Unnghldraasasiinuiisnsmlusiidarmduiing
nranazansindbii§idniladen feladulassadafihiliNgves

a  w ¢ o o aan L [
wannamranmignssnnalalasiou
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20. SIUMABN (Z =23) ienmeiihiloseu axiidail

VJ+
Vj-t-

VO

=
auNn

= = : =
aVLIUUIUY

* avh

Vo,

a A
GLGER

diovimindaudndesnaniumsazan vo, lumsazawnsadailiin nunla

msazaedived aufuintliadlddn wunldasazaeadh dmivemaasll

Tunsazmedrhil wuhldmsazaedivies Yelanaignasanedanums

&
naasIu

-y e L =‘l’
1. MHav szrunamsnaass

2. ufmesndouesndlat Vo, 1d vo™

3. leseuvernnudmuninlleglulmanavesntls uaudamsnlasna

4. uilsgnlelasladnamenilunglna anruinl§isendu vo, ldmsazas

Y93I V0"

21. velaluiimsudasamnvealisiu

! b el )
1. mstunzunluguny

w0

ol A
mslanasunaasluiiory
msaulvlnivaeailszana 5w

maiarviiadsdayuteanssed

s T



L a = d
A 72 anuadamananmans

AN Fl wih 15

& NIETS

Juerfingh 6 Tunu 2554 S ————— P01 0830 <1130,
v o [ o e w ¢ -
22. anveyansa lviululvifuaziinfuondnduaziiy

i Jevazlamnaveansalviiu

1o Nidud e

Wi n3n n3n nsa | 5| e nsa | YSm

laluaiin | Talwadn | Teradn | sm | m@esn | 1thadidn | s

lwiuT 1 2 42 | 44 | 24 25 49
Vi - 8 75 | 83 | 16 - 16
uznen

Vi 7 50 26 | 83 | 6 9 15
Favide

Vit . 3 6 9 0 91 91
uznin

Twiiunsernivludelaezudsiuiionylugiiunaniluve ananiedanalily

voshiaues (gamaii 26 °C)

1. wiuth 2. yniuNznen
3. UANuSNvaes 4. WNMNENIN

23. aveandn¥uvasmivenlunymsvendanlunsa HOOC(CH,),COOH fim
mia

1. 1 2. 2 3. 3 4. 4
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24. velailumsdavianaseuianiziuved Fe(ll) (Z = 26)

Juomnen 6 Huau 2554

1. 1s’2s’2p°3s’3p° 4s’3d’
2. 1s°25"2p° 3s'3p° 4s'3d°
3. 15°2s°2p° 3s°3p° 4s'3d°
4. 1s°2s'2p° 3s°3p 4s 3d’

25, finGoununiamanututuves Feam lumsazmamdn-dnsunsy g
zane FeCl, hnhudufndnsunsuidiierfiumsazagves Fe(ll) nsoq

dliazaoia e ldmsazaoneasesaniiauautinSinas 100.00 cm’
anhnhmsazmeneanossi3inas 1.00 em® ThiSeaadamir 20 wh udain
msyl3inames Fe(in) deisezneuiinanlnlns W lamnn3 Taanundudu
Y84 Fe(ITI) 1111 5.60 ppm 23UV UANBUATH IAazae Fe(III) davuihy
Anuilerfieuiumsazareves Fe(OH), i pH 7
Mnualn ﬁ'ma?'ltmqmmmm:mﬂ (K,,) Y03 Fe(OH), fifumiu 2 x 10~ uaz
WIBBZABNVDAKRANINNL 56

L. Ixis” 2. 5x10" 3. 5x10" 4. 1x10°
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26. ﬂﬁ?ﬁﬂ‘l transesterification

O
R—!—O— —OH

(e]
R—g—(}—— +3IROH — 3 R—-g-—OR' + |—OH
R—C—0— L on
Triglyceride Alcahol Biodiesel Glycerol

dom

fmuald triglyceride insalwiuiiiunsalviiudndnhaiian (c,) 1
panUsznoumiiy S1SusulY triglyceride 8.06 031 iml§ATeniunimuen

Ynasnnfiuwe 9216 biodiesel aruanniu Tapl§seniifaviuiios 90%

1. 243 2. 2.70 3. 129 4. 8.10
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27, 1inBeuinnszilenivaauniadIgnszmuns e s 1We AN NiAABY
ean udmdalriudmdng nafnillFaldldihmin 03375 o3u laluiinines
iRuasazale KOH 94 1.400 mol/dm’ Y3310 25.00 em® asludanes 11l
Tanudau azlamsuvivassmmean st hilnsesazlamsazanala Aana
Tl¥idu e duansazaransa H,S0, 4% 9.000 moVdm® U531A5 10.00 cm’

¥ A e Y v s W o o
azldmsgvnanazneueenin e linses umaamwandisemusadiy N4
Tlurs anlfasntifatvanysaisaziinsdoui hinyU§isenu KoH 13e
Jueg 20% Tagana nazndasumigameonemsdi (KAI(SO,),-12H,0)

Vv 3/ ﬂ: u
azlamsaunnsuy
MviualviuaeczAeu H=1,0=16, Al=27,S=32, K =39

1. 2.580 2. 3225 3. 4.740 4. 5.925

28. lumsmaidnInsadavesansazais KI 0.100 mol/dm’ U331a5 50.00 em’

yazimsazawin pH MU 9 amutuduves I, lumsazaeiiiiang

nml!dm3
Mviuald
IZ -+ | i3 ST — 13' K =990
1. 493x10° 2. 495x10"
3. 497x10° 4. 5.00x10°
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29. MI0QIANIAYN (Sn0,) M lAlaenduusaynniFanudetu mwauiueulsn
wazhvu Tagldiniummsenszualihiduuwmasliinamden Mldduusayn
TuSinamifuneiiemauiufSinaeswidnruivly delahilyndniamvas

Ty
M399aIAYD

1. CaSiO, 2. CaSnO, 3. Ca,SnO, 4. Sn(CO,),

30. Falaudiilnssadedssyl annsefuanziildnnmsla

H4C CH3
’ \S‘/
|
~
'““\..O/ \\
L _In
1. (CH,),SiClL uag H,0 2. CH,CI uaz Sio,
3. CH,CH,CI uaz Sio, 4. (CH,,SiCl, uasz Sio,
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31.

32.

33

wqladssesliiininilumnmeszninalaaingiagiuavdlndinglumsly
e s d
ndeaganssminuulFuasdmiuaud 100X
& ) 7] d
1. eaamsazNouuaINNHH AU
Gy A 2y oy 2]
2. eMNYIIANEIRAMIEINNglaud
3. WeaminMasvegvendealfiinnn il 100X

4. aMuMSHNHUBAININMIBtaTNgaud

volailunifives gap junction

15 ﬁﬂﬁﬁﬁﬁﬂ extracellular matrix

2. Saaaninani 2 aanaaiu
A 1 d v &' =

3. @PmsITHIIBAANA ML

o YV a ' ‘;l v < Ed
4. Wmlvinanuuansveudeyinsad 2 A1u

AIZUIUM KA saeUszanm acetylcholine :nUae)szam&ams (motor
2

neuron) tumsinasutemsuuvla

i !Bﬂi‘tﬂ‘lﬁiﬂ%ﬁ (exocytosis)

2. MSUWSHUUFISHM (simple diffusion)

3. MsunsnuurhIamea (facilitate diffusion)

4. M3auaswuUlINAINY (active transport)
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o 4+ = 3 = daa w 1 a = o =
34. A.9.9231 UM INDATEY UNNEIHINEIUNAVINATIINE (toxin) INUUANISY

35.

36.

L

WnGauAaNmsieihasmmelnssaislaveuwaa
1. tight junction 2. desmosome

3. hemidesmosome 4. plasmodesmata

velaliignifeanumsamememsszauvaauuul¥eanditou (cellular
aerobic respiration)
n. lumsaaenglaa 1 Tuaga azdesrnuiginsnsud 2 sou
v. Tuvunenlnalndda (glycolysis) imsadia ATP qns 4 luana
Lows s s L 1 = o =)
a. Miulalasnuiigamevesnszuiumsmenendianaseu Ao FAD
1. lusazluanavedlngnaninlasuily acetyl Co A 2za¥1aNAD 1

Tsnana
1. Y00, 2. Y9 0,4 3. Y09, 0 4. Yo 9,9

HiTsadves Escherichia coli Usznoviuanmssiiala
1. glycolipid

2. aminoglycan

3. phospholipid

4. peptidoglycan
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37. lwenTunuanSy luilassasslaas li
A4y .
n. ieYIITaAd
A e A =
v, Hevutinndua
a. 1sTulasy

1. lulasiya
1. Yonv 2. 199,49 3. Yon,n 4. Yon,3

38. aeulinelameluil Mgnimesziltidsidale mnzvgla
1 k' \ L = ) d'. L) = : o Yo :
1. aeuldaveadumin ideFiaiesansumadai vldinanizna
1 ¥ = sy - o ¥ o s &
2. aeumnladmuen @ediaissmniiludui anududengs
u ¢ o ma A ¥ A & o o .
3. AeumnInsesa @eddaiissninnduiiamnia ¥n Wiladudeu

, UL e - e oy
4, ﬂaﬂ‘lﬁuﬂ' ITUTIANUBIDINNAIUIHBDDHLTI AALYD
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39. valaneliilsian

o a o J A ¢ as u
1. %a4910I0A action potential ANNAIANVIHOYFAANA VY 5z WA WM

N119114v849 Na-K pump

TR d 1 " Ya 1
2. axon ﬂumumuquﬂnmwumlmy ﬂg'ﬂTu'ﬁﬂu]ﬂﬁgllﬁﬂizm“‘]ﬂﬁ')ﬂ'ﬂ

PRI | g o
axon “N!ﬂuﬂ-luﬂuﬂﬂﬁ.mﬂ“.lﬂ!an

=, 1 = A o Y i
3. M5INA action potential U318 node of Ranvier 9M11H1AA action

potential 'th'ﬂnm axon IMilH

4. MSINA action potential iilumsiAauu all or none MY

40. velaseliiina1ngnees

.
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MHUAIAIY 1 u=930 MeV/c’
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