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i msnfaBussdumdany
A n= 6‘111 n=4
B n=3Nn=1
C n=5N/n=3
D n=4Mln=2 J

2/ = L7 b4 w v 1 Vv
volaissandsnuveaduanlnniuldedsgndes

1. A>C>D>B 2. B>D>C>A
3. C>B>D>A 4. D>B>A>C

3. finsandfisen Cags) + % 0,(5) —» CaO(s)
wisandudelalifurdesivifazen]
1. WaInuuannY
2, WAINUMIIAHAVEI Ca
3. wasnwulees lustuvessigeendion
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,J 519) MIdABEIBIaNATEN
| A [Ar] 4s'

D [Ar] 45°3d°

E [Ar] 4s°3d" 4p

G [Ar] 45”34 4p°

vIntayainany velada

1. [@veendiA¥uved D umgagailu +5

2. MAUNTINNNBIANAIOUVBI G>E > A

3. FI9A sﬁ"anﬁﬂmﬁﬂssmuﬁ‘um%uau‘lﬁqmuﬂu AL

4. 119 Eannsafamsisznevleesiiniu A ldmshiigasihu AE

6. HINIMIUATIA Pb-210 Hmnsa¥ia 20 T 1l w.a. 2500 1e 0. Ididedhaves
FUTIUIINANTIANN Pb-210 AR5 1zimiSinaiadla 400 Bo/kg nazldm
o v o1 Y o = 4 W = a ety c‘l’d o
mstuanld aesning v. TémmsimnzilSinasidnnnndditinionnss
WU 19 6.25 Bq/kg 8enama1u g v, mmsinngniyd wa. la

1. 2600 2. 2601 3. 2620 4. 2621
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8. 1hms 4 viia YSinawiiaaz 0.001 Tia wensfnih 1 ke wuildansazaefil
Qaifoauaneaifu msdelaliqaifengaiian
1. NaCl 2. CaCl,
3. CH0, 4. CH,COOH
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ms A 18 n3u s lvdluussomaiiteenFiosnnmume wud1dufa X uas
uie ¥ Taafiufa X eufisenivmsazats CaoH), 1dnznewsiin 80.0 n¥y
Tuvadiuda Y gngadudaedaniea naznuinnavesanuoaneunaz s
gavilu 50.0 n3H 1Az 68.0 N1 MNEWY @15 A Aevela

(17092ABN Ca =40,C=12, H=1,0 =16)

1. CHO, 2 CED;

3. CH,0, 4.  CHLO,

nosanfasaszynng Wearledanuunanasiu
P, + Cl(g) — D(g) + E(g)

a_ PR a " ° ans o
mIHanININN 2 ¥HeegluamuzunaRanzveImsM{Asen nasan

=y

inadfismanysal Aesqangungiiag nulwanduel E aiuuiveenineu

L
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AN 4.17 NN HAINNNUHAAA AN D AILNUUBDMNIIHID 8.25 N3
Y e - = T 3/ = = & = : ar
Himsnaasiananiianna -100 °C wun ldveamadnviianilaiiimiin
6.00 Haansu lumsnin§nsendly p, Ansu Gnaszaeu P =31, C1=35.5)

1. 2.48 2. 496 3. 7.44 4. 9.92
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11. veansa B0, 1udlSinannafuneasluundn Nacl wuidaudasiia
nilsfingaauialumsiandeu diosuniaiiadhMsi 1.000 dm® 12
msazmeitld 20.00 em’ Iflaasafumsazas Na,co, #11 4.000 x 10° M
ﬂu'iﬁ;ﬂﬂqﬁﬁaﬂﬁmmmm Na,CO, 25.00 em’ U§ASenmshauiaiidedly
NaCl nsu
(31300zABN Na=23,C1=355H=1,8=32,0=16)

1. 2.925 2. 5.850 3. 8.775 4. 11.70

12. vieansa B,50, Wuduadliluums Caco, wudhidauia co, ndahunfaiiahl
Ninf3inas 1.0 dm’ Mmsazasves Co;lmiﬁfiuﬁw‘{n 1.1 g/dm’ A1 pH v84
msazmwiithiila (K, ¥e1 H,CO, = 4.0 x 107, 3naeznen =1, C = 12,
0=16)

1. 3.0 2. 40 3. 59 4. 6.0
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13, ilmmadenlslasounian (KCH,0,) 2.04 n¥u azmelini) 100.00 em’ 1h
manzaeii 25.00 em’ Tlamsafumsazars NaOH wu'iﬁimqﬁﬂ%mﬂwaq
msazaly NaOH #2000 em’ vhansazme NaoH ihMamsaiy
misazmEnsAeIAn 25.00 em’ WuhiqagASnasvesmsazas NaOH 7Y
i 2000 em’ szwihumslamsansauedanildaaa pH vaamsazae
szfpuAumIsaza NaOH milalumiieg em’ msazeedadl pH 1A 4.263
(munadlalaseumaailunsaseufitaninld 1 adihah, m pK, 194034
1BFAN = 4.74, WIABZABN 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. msisznevlane liilassauanaisninteou

1. NF, 2. SO, 3. No, 4. B(CF),
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15. isnsanveyamsnfasunlasnamudutuvesmisii  halgaseuienariuhl

Fah

nInNaand nal [A] [B] IC] |D]
i ani) | o M) ™) (M)

1 0 10 10 0 0

2 8 7 2 4

4 6 4 4 8

7) 0 20 20 0 0

2 16 14 4 8

4 12 8 8 16

v v v ana = v )
anteyatnanu aumsUgnsmnganandullmudela
L. A¥B—» C+ D 2 2A+3B——> 2€C + 4D

3. 3A+2B—» 2C + 4D 4. 3A+ 2B— 4C + 2D

9 v
16. 9nYeyalu¥e 15 01 [Al 4 = [Bl i = 40 M 1182 [C] 5= [D] s =10 M
naannnalfisemdinniezii [C] =34 M

1.2 2. 4 % 6 4. 10
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17.03750 A + B—>E AH=-700kJ

ihal§iseninalu 3 Tuneuasil

Eee

uAeun1 A + B —»2C AH=-500kJ, E,=1,000 kJ

Yumeun2  2C—»D AH=XKkJ, E,=500kJ
Vumaun 3 D—>E AH=Yk), E,=600kJ

WAINUANEVDIMS A a2 B = 1,000 kJ
v ar ¢
WAINUANEVBIAS D =700 kJ
Mvea X naz Y 1iluinlaga musa
1. 200 uaz 400 2. -200 uaz -400

3.  -200 uaz 400 4. 200 uwaz -400
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18. finnsanauqadelii A + B = C (aumsdahiga)

pnmsnaaeanu aMdutuaugaiudama

J— ﬂ‘nm-i'fn'l’l’uir"muqn (M)
[A] [B] IC]
1 10.00 10.00 10.00
2 10.00 22.50 15.00
3 15.00 10.00 15.00

= P Aaa o Y Y v A
M 3 MINAADIHMNPUHHHALINH NANUVNTVUNTUAAVRI A = 25.00 M

uaz B =40.00 M aninduiiaugaveams € maiumla

1. 2000M 2. 50.00M

3. 1000M

250.0 M
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19. yaglaaminsagnlalasladldnglng Ssennsogadainldmsdsznen

2-hydroxymethylfurfural (HMF)

CH,OH

H ! O. OH O 9
OH H HO \ / H
OH H
2 OH HME
lucose
0 0

611 HMF unindgasennuredInulaeii NaoH iihudnsal§ismes1dms
Wert A iaz B nnthahmssmaninfiniudalelasoluman:filans
Hudns )i Unnghldkansastinl§iseiiusiidarmnduiig
uaanazansiuhiinl§iimiuladen delaihilnssafiafidilidve

a s d ar o aan s o
pannamuaInmingnsmmmnalalasou
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L. eV sznnamsnaaeai
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22. nveyansa lviululvifuaziinfuondnduaziiy

i Sewnzlnmnaveansaluiu
Hie Taidaea B
Wi n3n N3N A || nn nsa | dnw
Talwaiin | lahwadn | Temdn | s | wdeSn | dhdfidn | sow
i | g 2 42 | 44 | 24 25 49
sinifu - 8 75 | 8 | 16 - 16
uznen
ity 7 50 26 | 8 | 6 9 15
Favidea
ity - 3 6 9 0 91 91
SRR

Twiunseriuludelaezudsduiionylugiiuaniluve ananieaanal v

veshiauas (auwnil 26 °C)

1. wiut 2. WaRsEnen
3. HniuTIYHAed 4. dnMuENIN

23. veandiniuveamivenlumimsvendanlunsa HOOC(CH,),COOH fim
mia

1L, 1 2, 2 3 3 4. 4
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24. volgilumsaadianasaunan1IZNuYe Fe(Il) (Z = 26)
1. 1s’2s'2p’3s"3p° 4s°3d’
1s’ 2s32;|s 3¢’ l‘ap‘s 45’ 3d’

B |

15 25°2p° 3s°3p° 4s'3d°

4. 1s°2s'2p° 3s°3p’ 4s"3d’

25, Tnidaununiamatutuvea Feaun lumsazmaman-dnsunsy Tag
avay FeCl, hhwddudnaunsuiufiiteiumsazaave Fe(Ill) nses
dnthiazaisiia o2 ldmsazaoneanesdniianauthinSinas 100.00 em’
amfhmsazaoneanesdin3ings 1.00 em’ Widenrsdaenir 20 wh udai
msmnfSnames Fe(n) Meitezneuiinanlninsiinmans Tanmndudu
494 Fe(III) (M1 5.60 ppm d3fa i ndnsuasulaazaie Fe(ITl) Wiy
Anhilerfeufumsazaiues Fe(OH), i pH 7
fmual asfiaugavesmsazaie (K,,) 103 Fe(OH), iAumiy 2 x 10 uaz
WIRDZABNVDUHANINN 56

1. 1x10” 2. 5x10" 3. s5x10" 4, 1x10°
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26. ﬂﬁ?ﬁm transesterification

(o]
Il
B0 OH
I i
R—C—0— +3ROH —= 3 R—C—OR' + -
R—C—O0— i
Triglyceride Alcohal Biodiesel Glycerol

Amuald triglyeeride insalwfuiidunsalviiududnhaiian (c,) 1
panUsznoumiy SSuAU1Y triglyceride 8.06 033 il §ATeniunimuea
Ynasnmiuwe 9216 biodiesel Naviuannin Tae§seniiifavuiios 90%

1. 2.43 2. 270 3. 729 4. 8.10
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27. vindeminszilenidannniadianszaunss el meanefinasy
oen udadalviihdmdng axmnni lUFaR1& min 0.337s n¥u ldludaines
iAnansazats KOH ¥ 1.400 moldm’ Y311@5 25.00 em® asluiinnes vinll
Wanudeu sldmsuvivassimen iisvithlnseszldmnsazaela fafa
1ldidiv Aoy Mnensazaisnsa H,S0, ¥ 9.000 moldm’ U331a5 10.00 em’
aldmsdvnanaznensenn et linses ndidamandasemueaiiu s
Tl 6’11]Ej?ﬁmélﬁﬂ%uwuﬁaiuﬁ:ﬁmsﬁ'ui'ﬁﬁﬁmﬁﬁ%mﬁu KOH 139
Yuag 20% Tngsna nazndniumgamofemsdi (KAISO,),-12H,0)
aldmsdunndu
Mmyualviulaezaes H=1,0=16, Al=27,S =32, K =39

1. 2.580 2. 3.225 3. 4.740 4. 5.925

28. lumsmaianInsadavesansazais KI 0.100 mol/dm' 1/331a5 50.00 cm”

vazimsazaei,m pH M 9 anmududuves 1, lumsazaiifiann

uwl!dm3
Mvuald
B T IE o I K =990
1. 493x10° 2. 495x10"
3. 497x10° 4. 5.00x10°
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29. MIDQINTAYN (Sn0,) MIdlaenhduusayniilidanudety waniueuldn
wazhivu Tagldinimmmsenszualihidhumadlinamden Mladuusayn
TuSinamfuneiiemounuSinaawidniuivdy delahilynaniumnas

Tt
MI0QIIAYD

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

30. Falaudiilnsaadedagl annsadannzyildanamsla

- —

H.C CH3
3 \S‘/
|
~
'\\__0/ \\
L In
1. (CH,),SiCl, 1az H,0 2. CH,CI uag Sio,
3. CH,CH,CI uaz SiO, 4. (CH,),SiCl, nag Sio,
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31. mgladsdealiiniuiudmnasznisaladainaingiuaudlndinglumsly

32.

33.

o o d
nasaganssminuul¥uasdmmiuaud 100X
& v 3 ]
1. WisaAmsazNeuuaINNHaud
. ' A -c.;, | <
2. WMy I MEINANIAI N gaua
3. mieamiumasvegvendedliinnni 100X

4. WaMNMSHNHUBAININMIBtATNglaud

) v o " .
valailunihiues gap junction
= das .
1. #augaand extracellular matrix
= g 3 Yeor ¢ Vv ¥ r
2. ﬂmqmnﬁ'lnanu 2 1Haav1alani
A v 2 ap - R 5
3. @M IIzviNaIsaanalnuasay
4

e YV a L ';' £ < b
" “‘Ilﬁ!ﬂﬂﬂ?'lﬂl!ﬁﬂﬂ"l:ﬁlﬁ\uﬂaﬂ“!ﬂfﬁﬂ 200

N3ZIUMIHAINIa0Us2aM acetylcholine :nUmelszam&ams (motor
A

neuron) tHumsinasuiemsuuula

1. enlwlsinda (exocytosis)

2. MSUWIHUUSIINAT (simple diffusion)

3. msunsnuuvh$amea (facilitate diffusion)

4. M3anaswuUIYNAINY (active transport)



NIETS

sHa 72 amadamaingmani @'y] Al w21

Suoingn 6 AUINN 2554

34.

35.

36.

- e =4

daa o = =
A.0.9231 HeIMINedY UNNEINNETUAADINEITY (toxin) 1IMUATISE
LTI | a 1 = -:l’ 1 o £ d
upBauAaNMTNEHhshawlassalaveswan
1. tight junction 2. desmosome

3. hemidesmosome 4. plasmodesmata

Yolahignferiumsamemsermsszduaduuuldoendion (cellular
aerobic respiration)
n. Tumsaaenglaa 1 luaga azdesrnuingdnsinsud 2 seu
v. Tuvunevlnalnada (glycolysis) N33 ATP qn5 4 lanana
a. fmsulalasnuimgamavesnszuiumsmenendiannsey e FAD
1. TunsazTuagavedmgnafin/dmuihi acetyl Co A 9za$1a NAD 1

Tsnana
1. Y00, 2. U90,4 3. 10,0 4. von,9

wifusadves Escherichia coli Uszneuiunnmaviiala
1. glycolipid

2. aminoglycan

3. phospholipid

4

. peptidoglycan
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37. laenTunuanss liilassadislasne i
) é
n. eI
ﬁ.l YV o= =
. e U InAl
A, 1slulau

1. lulashya
1. v0n,% 2. 9,1 3. Yon,n 4. Yon,4

38. aeulivielamellil Mgnimmsezmlnidsiiald manzmgla
' ) ' P ¥ P LT -3
1. aeuldaweId U e imHesnumedi ildinannznan
" 1 = 4' o 9/ =1 RS -
2. seumnnladmuen @edimiesnnifiludui anududengs
u ¢ o mm A ¥ & - " ) Ao
3. aewmsinsesa @e¥iaiissanndnniienia ¥n valaduseu

' s T d'l -5 1 = z
4. aeulmia Iﬂﬂ'ﬂ?ﬂ!‘uﬂﬂﬂlﬂﬂﬁl'l‘ll!‘uﬂ'ﬂﬂull‘iw‘l aalye
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39. {oladeliihign

1

o a o ¢ € as r
#¥a39101AA action potential ANUMIANGIHONMFAANAVTTZHZWNAILNS

119711184 Na-K pump

ﬁ.q v \ d 1 o ¥V a \J
axon nmﬂumuquunmwmﬂﬁm‘, "I]gﬂ'lll'l5ﬂu1ﬂiz‘!lﬁﬂ‘§3mﬂ1ﬂ!i'3ﬂ31

s Y1 ‘ =
axon NUITHATUFHENANYHIAIEAN

N131AA action potential AUS™ node of Ranvier 921 1¥1NA action

potential TUgila1a axon 1m11iy

M3IAA action potential iilimstAauuy all or none 1M1Ty

40. velaneliiinaignaas

ll
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muualyh
“ = 98 mis e = 16x10 C
h = 66x10° J-s G = 667x10" m¥/(kg-s?)
c = 3.0x10 mis T = 314
kK, = 138x10° JK
R = 831 J(mol'K)
N, = 602x10" aymn
V2 = 1414 o= L2
Js = 2236 1= 2646
m2 = 0.693

wranzAenvea lelaindea g

"C(11.011433u)  “C (12.000000u) “C (13.003355u) “C (14.003242u)
"N (13.005739u) "N (14.003074u) "N (15.000109u)

0 (15.003065u) ‘O (15.994915u) O (17.999159u)

WavanAIeY 0.000549u

MAUAIAIY 1 u=930 MeV/c
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