[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/382.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/383.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/384.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/385.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/386.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/387.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/388.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/389.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/390.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/391.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/392.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/393.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/394.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/395.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/396.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/397.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/398.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/399.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/301-400/400.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/401.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/402.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/403.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/404.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/405.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/406.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/407.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/408.jpg]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/409.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/410.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/411.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/412.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/413.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/414.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/415.gif]
[image: http://www.atom.rmutphysics.com/charud/oldnews/0/286/16/11/book1/2/1/401-496/416.jpg]

image7.gif
388 Amidaouinm'dy (qara1-iurag) So1899nvn O2A-NET
a1 dobslelivintidgerduediloslinalnbudala

1) vhlnlslnda 2) 1ovlollvida

3) mmuwsuuuvh3aing 4) masideauuuvaniin

"
48, wueRins (Cleavage) vedlalnmasiiorifugeludolagnine
n. wadA NI Snaadnas
var

i X da A
v, wndlninlafsanaugssuiiiareRnmiaiu
. mahldvds$aon legsunbifaey 6, vee G,

1) n.uas 1. 2) 2. usz A, 3) N uaz A, 4) N, 2. UL A

49. nﬁ'lduaﬂmq'lﬂhﬁmmﬁtwwm ﬂ:ﬁuaﬁﬂﬁnﬁmm’émtﬁa\dﬁ“tﬁu‘lﬂlﬁuﬁuﬂﬁawﬁﬁ
1) aanduaslelndti 2) PENTULALAVIUBLARY
3) aanfwuacialiu 2 Suwasafuuaclsindtiv

v Py x a4 a_ o od - .
50, MnummMwLgsTirssinracaniniefianls omefigniai -2 sefivwniindiuoila

! O1 D2 @ N v
o r[:l O. D urmgunfin
1z 3 4
m
1 2
1 1 3
1y 1 23 9 3 91
5. ndldelsfiiowlonmafinafigiuuuindaunnnigadiniy
n wodndwitie 9. wadéiy o adsely 3. wsdwmnonta
1) n.ueg . PERETY 3) 1. 0. uBz L. 4 n,u, 6 s,

52, mmiﬂv‘ia'lﬁn'/im|dmuaumu1wﬁm‘ﬁ=]mmuﬁa%"uumaﬁuwuuw’ fnmepnandala
n. Warinofiedifusaantalilnatulwdonshan
1. TuslaesunfBinadllnadusansathann
#. Iwdoadlalosaumiamalosawdnsn
1) n 2) 9. 3} N.uav 9. 4) 1. uaL A,
5. mmsmungladlimsammavdinueanarodtesisdastinanda AT Wéimawion Wasnnamela
n. limnansodnideansatvgindnglainaowedle
. bigwsmir NaDe Wilunssounnde AT I
. moenlzElumswmsnetauuaanfian
1) nouas 9. 2) 1. uay A, 3) N uay A, 4) n, 9. uae e




image8.jpeg
55. 5m"luialﬂ5mag’luﬂmﬁlﬁmﬁu
1) wiinnée URonza ilnnszana
3 o foduam Sndunua

AduioaouiwnT'dy (AaT41-'aB) 361895n87 O &A-NET

toladhnalndmiuvdiansioyszamudion n
n. wenlelelnds
9. AW R
; o
A, myEidsaauendi
1) n 2) 9
3) N uav 9. 4) N, 1. uaL e,

2) WIAMER LN winlas
2t Umnszam Ymiva

s6. wiluihnludeagudlumasmeludaladaibiunlude

n. lawasniin
1) n. 2) 1.

2. lalwlviin

a. lalglniin

3) N.ust . 4) 9. uaz a.

7. annmuinnbdalavimiifudaged ussimifigmiueswmglfnnfige

5
3

:
[t b

1)
2
3)
4

1) A
2) B
3 AB
4 AC

50, mmau'lwalmamm-sﬁnmmmwgwmwmmamaw‘lu nfiwdinald

1) nrdanauasmIRIo

3) ﬂ']‘i’)NILNIAﬂﬁ‘/IGWﬁENLWE}VIﬂﬂﬂUﬁNHaTM

2) msmauqﬁjm
4) mfnmnduaimaedanunasdeeg

389




image9.gif
390

60.

61,

ATTBADUITUNT A (AAY41-iiuT48) H81893nur O&A-NET

Tusrudin (4) fanwnam (B) uaswngn (C) Wa@eufissiisdmimuarisdiandomimarsitoamdy
stmfieuludale

c
n [ L
O —— S -
A
Fardindmion Hazflawdanm
1) N uaz o 2) .ouak . 3) 9. uaL . 4) v uay 9.

ﬁmeiu'lmmﬂmnnﬁIﬂaum {cloning)
n. sudnidnmsdoadade
1. dilsustazslunaidientiv
. Suiidnnadefifernmanmanssnaanideniv

1) n 2) nuRL Y. 3) 1. uaL A 4) N, 9. U8 A
femashdyatholmensuamidas

n. dhumdobiBidnamon v, fnwmziugaagRting

. dwhimmauwsradlasamnnuatay
1) n 2) 3) N ouar e, 4) 1. uaL o
Tshohdalaifunmindanfivasesdinussmmeinseduiade’
1) Talemyys 2) leianamd
3) lilewgyaiSurafiFmfmond 4 IlesReumdiuBunefifenfaand
winelalelng frmamnsgndasigaludal
1) wiladafirnoafafiniiowii 2 sodladalnamandafionai
3) wikdladafisananfafienatu 4 sdlodfiaamaniafindontu
WrmamsnglaEimanglas mandn co, Memadeiildluisla

n fpdmmend 1 ndweddolaewtel @ e meanunwinuesnesed
1) n 2) n.uar 9. 3} 9. uaL . 4) N, 9. UL A

wqwm-;mmﬁwﬂwa’lﬂmmuumﬂ'[ﬂuu
n nmmmmaaumwuwamnumummaonqnuvnu
9. qmmmamqunmwwrﬂué‘ﬂ
. mafussnanicmolwteuah
o miwdniesionde iusnady
1) N Uy . 2) 1. uar A 3) N, 1. uas A 4) 1. 0. UL




image10.gif
70.

.

Aduigaauinmray Wara1-durad) Sei8x3nm OsA-NET 391

ynmmanasiis
waaed} 118 $hmasdoany A + diadoauasom) B
veant 2 |4 wensnsaadaavy B + Wadneunmaoma) A
voanit 3 1d Fhanadaemy] 0 + Fiadosunwamy AB
voenit 4 14 wnsanasadoave AB + diadasuastacm O
waaﬂ'lvi;lﬁﬂﬂﬁﬁ%mmﬁuLmuﬁmwmkauﬁuaﬁ
1) waaﬂﬁ 1uae 3 2) waaﬂﬁ 2uay 4
3 wooai 1,2use3 4) vioaeft 1,2,3uav 4

anmwnTigeRtalausaBuisimsuendmsngnsTsngaatheiaTsnsn

1) §AauaB b
2 §A Aub b
3 §B busD,d
4 §B Buavd, d

" X
masfhazadRuiidresitvnonuavasdniidusgniaeetudeloagnies

waRAuuiisnen PR r—
1) lulaga Yo
2) Liloda lulnds tuloda
3 Luleda Lidvaa Tilodsr v

9 Bilvga Wlade lade Talvda

nmuandnfisadrduidiaci e numminmausnanszgmitiin Sendussla Tneldatndla
n mebin v nglea T a

1) n. uay . 2) 7.usy A 3) Nouaz . 4) 9. uaLa

olaatinangofl 2 sousnunaldandes

n. el 46 Teslalon ogf@ft 23 Tesladan TouoafiIubniveneu

o, Sulidafulvg Asso diahidhindraglédlmiAgaliv aab

o 89ii#in Da Ahasedfuiuls 2 w

3. 360 Mm Nn samedBuindld 4 woludemani 10111
1) . uaz 9. 2) 7. uat a. 3) . uag . 4) N uag a4
wadsliomiburiedinn 24 Fal speriowsda DNA (Gy) useszuzaho DNA (5) Winmedoidsmos
Sptrmaugad dauluvialiom 141l wammsats DNA @) Wamwhla
1) 6 #le 2) 11 #ilw 3) 13 dabw 4 238l




image11.jpeg
392

7.

.

Adutgaouinm'dy (qara1-iurad) Hs7893nur OKA-NET

wogleafiimenilutela
1. siowmenh
1. tmneudsluanatamnglassiode
o. Buanevasnglesriadusuem livanuau
1) N ouay e 2) 7. uaL A 3) n.uay . 4) N, 1. uaz .

- a X a
MK NADPH mnnm’mnﬁﬁumﬂzv'lﬁ'auuaatnmwrswmm'lm

1) A
2B
3 AB
4 ABC

75, annemudasssiugaslmlmalalntusressbuaniold ﬁwﬁn‘ﬁﬂﬁauinﬁﬂéu Sulowmnzaudants

78.

fladhasdisan
g
2z
g &
o 2 z|e
Tall2 ilz
2o 2
‘E.; | &5
Ty 1 [} 104 1000
-4 1 8—1800
Zim 6=1600
4400
2+4200
1) A 2B 3 C 49D

3 I ) (o a Y - Y 7Y
Tujmehuvioniia SdmFuftmmanemtio (g Showussnmo) ussilauaammbmaesiio fmimvinana
.
wpedarifvitainiy x Alandy iminnasesidlaasmnhiisdurile

1) x 2 % 3) 10x ) 100x
ey FADH, dodwinndidola
n. teavelulilneaweds 1. devdulumssluineawede
a. \Gefiuuervattalveaweds 3. lalnen

1) n 2) n.uaz 9. 3) 1. . uaz 3. 4) n, 1. Wy 3.




image12.gif
78.

81,

Aduioaouuinm'd (AAT41-5uvaB) Sua895n07 O&A-NET 303

mwhmizeasadudlaifitéaaiy Helper T-cell

n. B-lymphocyte 9. Memmory cell
1. Cytotoxic T-cell
1) N ouae 9. 2) 2. waT . 3) n.uas A, 4} N, 9. 1 9,

astudalaliffummlumsinmasname -wswaweamanuime

n. lalasawmoavinlonan (HPOZ") v, uasludlenlonen (NH)

a. lelomaumdueiualosen (HCO; )
)N 2) 1. 3) N uay . 4) 9. usz A
ghathasens 100 en wurhflewfissnsosisenald 84 em Seluenfoin T emadivonacia T
wanda ¢ uavimiouen Tt duril aaddy
1) 08,02, 32 2) 06,04, 48 3) 0.84, 016, 27 4) 092,008, 15
Tumaduemsi mRNA ssludelafifoddhunauiivmshmaitanilslndisiiand

0. swwglsuawiriuAoandlstusbuifiand

v, Snowusgsdavhiuwalndiuluaifiand

o, swmmrasavhimsphoslusifand

0 n 2) v uaz e 3) nuaz A, 4 n,v.uwsa
%\Amwnnmu'lmi'ﬂuia'lﬂqnﬁn

n. emenmevansiwinlan 1. némidiauoimendadlesmedt

o Uanesdaseniiod
Hn—>a—>1 21—>n—>a Je—>a—>n Ha—>n—>9
rdaemizasbumanhifuiodmeniongadadaddoeinmadl

n. Tslulen 1. wilewmafinsfigimanony

. fanded 3. neRdnBMwWANS
1) nouas . 2) D, v UL e 3) N9 weE . 4) N, 1., 0 U8
anfbitudliflesehetaseiudele
1) waden 2) wndeuuavAufigs
3) wadepuongedeain 4) waden wadnadn uaziouiioa
initloffmansomusermadtadtu usmitedhindhurnsiegluamozanammiig
1) madiediandu 2) nrfalanmunTsend
3) maowemlendhessssndn 4) mInsRfiuLIResEann
mnnmﬂaaaﬁm‘i

mmw 1 Qnu?maammﬁuvuiwmﬁ[mnmmua"waﬂmum
wyihif 2 eialaranatigadlulebmmiiaivan
wyghaft 3 myun@fia ADH




image13.gif
394

91

83.

ATudgAnuMTdg (Gar41-iiurdd) 5s1893nm O&A-NET

Wanasiisamzraamgs 3 udolagndes

nnndnd anninin Souminng

und annminind Souniung
Undl Hourinnd snnninn@
A o e s
vpeninind vauninind snnndiund

Tnsthoudalafnurishudnamseisuavemaunanie
n I}a&‘m‘i"} 1. Souaunaed a. qolduas
1) n 2) 1. uay A 3) N uay a. 4) N, 1. uas A
NADH fiswrnnmaunmlnslnddsmnamndiusnsnfozem  doiliMlumwda AP
{ulwraweduazldifanm ATP whsufeutudusthals

1) Wsnauvhitu 2) waddundaldnnningadiszam
3) wnddiundaldasnhisadylssam 4 Lol Suogrmmsnumdilinazen
aulwlaiivimb fedauasmimenduefidrgnasidlofieaswlasssilanind

n. wulawanafinfgiuuinGey 1. ulawnsfinisginuuufonyess

. nacAnasmandg 3 lalalan
1) N uay a. 2) 1. uay e, 3) N, A uaza. 4) 1., 0. uaL .
meelusnamaabi i e uachistusniansmaedndeauandsla

n. Alaetu 1. vuneloasfin a. Wusdlenuoud
1) n 2% 3} N uay ¢ 4) N uaL
Flamauasidounside miouilidaln

n fn2g a. fumueflvids

o, fdwoawrasilaniie s fiquied
1) n 2) nuae e 3) N, 1. uae A 4) N, 8.0 UL
e NADH tuetumameta daduiasande

n lelmendn 9. wednd . ean
1) NuaL 1. 2) 1. uar a. 3) N uaw A, 4} n, 9. uas A,

solagnisaiinimnlsamoddoiiFiaioone
n. Wdfausiduszamogmeiinsasien
9. fedldullssamagimeimisasii
o, loemfmnmemunumeyini
2. Unfiduaszamdhudugagmasnmioecn
1) N oust 9. 2) 1. usz A 3) @ uay . 4) N uss .




image14.gif
ATTDAOUTNINT'AY (AAT41-TuraB) Do1895n01 OsA-NET

s, mdnemsidoussarimgbadunlevadudnlne

n. wadnu . wefeesia a. Thudatn 3. Towosmavsofian
1) N uay 9. 2} 1.uat . 3) 1. uar . 4) N. uae a.

95. folananfmsgazamrslueligndss
1) shtesndusautEnstiasas unssmas idn
2) shaiRlashuandunuelaihudng
3 sbenmndfndaebmaluanag
9 miwonnawnsy s S Sumdu

9. VnmyMuAIBaTaTnsfeanuludauee savmaduewnsrash o uae a fomsle

hn e SlEEn aldng

Tuéiu
uaglas
woqloa

97. maduwnldifoudn Uanhia wasifa Wanwaludale
n. fhakde-lidusda
a. dwndudas-célidhaliéas
a P
a. §i 2 walududentu-udasdfimenien
18 daudu
(] gfmmm
Xa
™ha
wewidy
wensliden
LTI @e
1N I=nl=¢90=a 2)I=nl=alI=%
JI=90=01I=n 4 I=90=nlI=q




image15.jpeg
396

Aduloaoudn'dy (qaTr41-iurdB) S5o67899nt1 O&A-NET

88 rvusasfnamsadeitlulanadgnivesnmanduesiaiuemadsla

Vanoaimulwdlsame .
0 uasbufle
0 gy
Bnngfin
0
N9 a

n

WAy ao@dnlnda
WAy Wi aorddnlnda
widy Gl waiidley

uaafifly wafidy | pon@dalnda

9. DNA mumisfidmiwadionm
5’ CCCCTAAGAATAGATGGGCATGGG 3'
emadlndfahaunndons DNA fwneudemeazihiluans
1) 5 2) 6 3 7 4) 8

5 %
100. ynmmdiarnsnadleseaioity folasymhiivendlaia A B uas ¢ 1Wgndas

fdsviuanesg | dudvanams ey
durhuadng | Sdeems fiudvasews
Sufemms énﬁm&wmzm’m \r‘mﬂsﬁyam
Sifusemr diussaEmTs Sifsnhuamusmg

R B R




image16.gif
1.
21
31
41
51.
61.
7.
81,
81

AduioADuUTnMT A (qar41-0urdB) S61895nu OsA-NET 397

12aadaday ENTRANCE

Fdinen  (Huran 2547)

4 82 3 8. 4
) 82 1) e 4

3) 2 4 31 4 49 s 1) 6. 2) 7.1 8 3 9. 3 109
2 124 132 143 15 3) 16 3 17.4 18 4 19. 2) 20. 4)
3) 2204 234 241 25 4 26 2 273 28 1) 293 30 2
1) 321 33 2 344 35 4 36 1 372 382 39 3 40 3
1) 4203 43 1) 4.2 45 1) 46 4 47. 2) 48 1) 49 1) 50 2
3 52 1) 83 1) 54 1) 65 3) 8. 1) 57 2) 58 1) 69. 4 60 4)
2) 62 1) 632 643 65 4 66 1) 673 6. 1) 69 2 70 1)
4 722 734 742 75 4 76 2 77"1) 78. 3) 79. 2 80, 2)

8.

9.

)
1 8 4) 86 2) 87. 4 8. 2 8.2 9. 1)
)

3) 9. 1) 9. 4 97.3 98 2 99 1) 100 2)

wee 3) waé'namﬁmﬁawaamamw’lﬁwﬁumﬁau awililneaweinion wedigadldnsonmenn
5 L‘naﬂﬂammama (nmmﬁauaa) L‘ﬂaanm;uuamh (ueBiAa) Lmztﬁaéna"muiannﬁhau Fufiu
doullulvaaweie (Mitochondria) snnihuuens wmwliineeweedumdodas ATP 4o
WRIUG amunlfufanmaneussd
tgiang F7inen 1. 1442, wh 30)
ot 4) swhe  DvddEBiefimenoduenoidnld  weannssummsduemsidedy
Akaueendubaszoanan swie MudedFiermanniiga e Roefidwsamagms Siiaongn
rindlmflnens Siuldndddi@iafan o, Wnnfigalusaniion
wot 1) dlefunlindehigiuged do  dluslwdn Gpinde fben  Dulslasfiogn
(Microtubule) Afidnsusdunaannmefimnadsiuguinm 25 wibiaws Heanlusin yyin
{Tubulin) Seseiniuducny
(st nourfiys, $93nen 4.4 Brand's Summer Camp 2004, wibt 28)
wan 4 mmei stnedhmasdudandon Seudmuesagicuestulslimens P s
Winidfetnimeesnn dasmnidumsnaiuangsihuesnainin (Oxytocn) neianliimeias
dunds Lildmsumssdemahanssezumbzamdamingn

dmiumahonweandaidionla aannws}u‘[ﬂmuﬂwmﬁummﬁn (Sympathetic
nervous systern)




image17.gif
398

10.

1.

ATNiBATUEITUAT'JY (@AT41-iTuT4B) H51899nu7 OXA-NET

wat 1) wn husas Shisan (Trachea) summhemeningmels (Spiracie) tigimadlaeers s
Lifimsdmiatunmnalomadan
@Pnen. mreninend. 2530, wh 433)
way 2) 1uﬁqmn*wﬁu§mmmnq enadupandanluussenmensanaathasnn  enafierild
sontialimannundidigfonlfmaund  hsmedeiimaiuimedudsinndeiuBinda
enundlisnniwdeiuaendion Tnslaszstoasln Erythropoietin imifidimasadedianuns
lanszgn sl mowdiadenunsiiBanoudiady
@7inen. mraaminenet. 2530, wi 403, 240)
way 1) ﬁmnmwﬁuqmwfiﬁmwuﬂaﬁuﬁmﬁm {Continuous variation) dusmnwmaiugnssu
fignenueplaetunent (Polygene) mucassanesiuihuslumadriwarasioiadon daufiu
Snwnusiunasdaann Quantitative trait) Wy 3 shwiné mnge writiynrhengs wasda
dalsasity mesants mabhinludn? dudh
(g waraneh. 2543, viugeniamd. ainwersemand. wi 310)
wae 3) madingaglng udmasdasiamapenaaiialinmaniotimed mafewdanfirmsg
sonafinsnniudefiomidmanei snmdmmndudssimmmunniefiumsiield it
(pupil) o umtiwéﬁuﬁmmn%u
(uwniSidoinen. 2040, wils 35)
way 3) Arfusiune®edn duluuanumsude W wllefn (Ginkgo bilobe) Sudeman
Ingy wiay dneghinguident sudos, au 2 t (dudsdwan Gymoosperm namde liffasn
Sudoualisidoiesusdo)
@nen. mraminende. 2530, wh 226)
woy 3 hanufioadidumnestufanniunesarmadasmmasiims nseilifinnfunasy
greshiuisanddusmensnsstiihegfndmpsiiusaranniaasily  (Deamination)
Toedl woulen! axfiluaendins dudsalfisen

denoasiiiueneg grame sikdaioiriiuuesdedmnsonialdliphesydalos
Aedwigimyde dhaisuudhdudigsucdaniifnla
(i Frabiyaatied. Sunimanrunnd, aouusmpmans. u.ssumans wh 275)
way 2) wy Lﬁuﬁ’vﬁtﬁamiﬁu (Homeothermic animal) asfinalnumsimngompfinaciomeliin
m'lwqmmnu‘vamemu\lmﬂawuﬂaﬂumaqquuﬂaaﬁammau ﬁ«&uu‘ia‘lﬂag‘luém’ma’anﬁﬁ
qmmum i g avmmxmuaﬁ&mamqmmnwugmun’nﬂnm na‘lnnwo]ulmwumxmuamu
'nuaqnuﬁuumuquqmwnmﬁum Hypothalamus nevdunavdesaslosine Aifusdasiumedia
wiurvadty u gashulmendu oxfwiiu ueforetndu Hud
@Pmen. mrsssoninendy. 2530 wh 461-462)




image18.gif
12.

13.

14.

15,

16.

AdaiaAmIETdY (AAT41-GuraB) SsB95nua O &A-NET 399

7

wan 4) wadisimInagad W wadlinsrgn tumeduwetvid sxfimediseckuenaas DNA
vaudi 2 wh (und DNA Replication sttizBumading ussesiioamimiinn Ussneudne seoy
toy 3 sz M sverriawd® DNA (G1 Phase) stivaia DNA (S Phase) uaratuswiesa DNA
(G2 Phase)

(e wortnasein. 2543, ugenaes sunwersenaes. wh 10-11)

woy 2) §0lu Class Mammalia 1¥uri #afidusgnéneminm fidmwoinlude fwnledt 4 vag

£ T v . v, v v v oa ¥ a a a o
lﬂﬁi1ﬂ‘llmm‘mdmmﬂﬁ1m mw“ﬂ']““mdﬂwﬂ?ﬂqﬂﬂmﬁWm NADNUUN NTUVTDHN NNELNRN
P,

; P Pl
Sidwtsesmean 12 ¢ dindasussdlaladiibitfioegon dwdudadSsegndmbinsdeontd wu

drguihnidn daivan sxbidagruschifan usi@esudaden (fotal membrane)
(@3nen. mrawinendt, 2530, wi 263)
ey 3)

goslnuamlniin (Melatonin) s1nenwiilua (Pineel gland) :

1. VanooiloulsmnimaBanousdiiusdun nanafte dastuitedonlduusie:
donmeussramildaradieam@mamin  wadissamRammAnfasdonseusssnvetantwilen
Wetdmmvdssathmaminin  dofbuanmeddisanneionindessmdaminiildios
MhanaIau

2. Tushsggumiifitanmdid  doalmilusasmissa s nfuoanansnnuseingty
fufsmmiszaflamnelianns

3. sefhmmbniuinelisniagbusedtmimasdniauiwhdafunnang: 3Rk
9
(wsSendrinen. 20411, mh 175-176)
wan ) sneidnsleienimimegnedimssiosndandadonmiaiotudmilotudetulu
yanilmagn i iueeslin HCG (Human Chorionic Gonadotropin) inséueslisgen
Waleletmeflaliisamalsu (Progesterone) maflim HCG awmanl@luseerdusasnsdont
Fobummemaseuidimtsnsivis i dhasneeuaneadln Hea

(unnSendinen. 20411, wih 174)

wae 3)
Sormmansedw 1wl = 125 fsddes
1 umadd = 125 x60x 24
= 180000 Hiadtas
Hoagnmae 26 Sodans wwndeefbinln = 100 SisdAms

{aefignnias 180000 fedAns snandaeirle = w fioRbers

= 720000 faddas
= 720 fes
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wat @ v S (Synthesis Phase) Amsdweshionadabilaniady 2 oh Gorh DNA
Replication  uanifenfuudacleshlanifimdwasiisaiimitadusodanafia  Suni
Chromosome Duplication

Wiy Centriole Safusafuniadpimarszueriulelmeds 2 dvssitmmuistaidu
whituaueRawfiothai ludmdeaagaddmazg

wnafia (Plasmid) i DNA Faguanlaslulen wiluefifuvmumiia Messadiafug
wiminfeng eamniassbuanavssiisdld
(Wi momasein. 2543, vhugensns. sunveaemaad. wih 10, 11, 37)

adn

way 4) nauIduemsuteiTiwSmgeTne ATP Gun alWEiadu Phosphorylation)
Woon A fAolebmierdy 18om B Mo Matrix teslulveaweds sumaifiavealvBiaduwy
Substrate  Phosphorylation nm’:ﬂaun'r:mwawuﬂamvlmmm‘:ﬁﬁﬁumanwa«m@m’imﬂv"l
ADP Towarss s C dwdefuluvaslilmowssefitwdiugonh Cristee sansaifioraaiv-
Saduuy Oxidative Phosphorylation lnnmmadhsny ADP fmaswiabisnsfifimstheman
aiinasauh/Weandanlunsrummanyla

@2inen. mswennendt. 2530, i 97)
way 2) goflns LH (Luteinizing hormone) awnwianWisasswwh Sifinssdumants St
lﬁ’n(\l@éqﬂnwﬂ‘]»ﬂnﬁﬂn‘ﬁ 15

aofbnmaifiafinBu (Norepinephrine) ansioamnnloduli (Adrenal medulla) 9wy
aprandianomendyiunmemnidn duds anls Tnes s
wat 4 Towsddumis ¢ Ameuanseusas Post-Ganglionic neuron JevsasE RGN
YassumRR e ey Wathnsssssenn unssdumsimsasita
@88 3) WSIUTIN (Root pressure) Thuusedufifinluvia Tracheid Vessel aaslgian mmuamn
mmmmmzuu‘lummvnumsmum ummﬁulummmﬂqq quangieh usislen Sarmmerhyes
m@@m‘]ﬁmnm'lw‘l Lﬁdﬂ“ﬂnﬂ»}lmﬁ}lﬂ'\ﬂmlmmmﬂaTmﬂ mﬁ“an Wﬁhbﬁmnwm'\ﬂ
n wwdmniinfisnbidiv 2 1§ uavmmmﬂwmhﬂuwa‘lwqﬂu 195 v bl
mdhdudidznh emehifivafsmatairnrfeeeld
(gomng e, BrImrounso. aninenaed. uvouurin wh 22-24)
watl 4) SrwoudRenntudpuiiradiasiune (sex-linked recessive gene} WNBAMIN QN
muqlaeiwdarfiagulastlsmenii x dofunemofusnsdinosdasasd Genotype wuu XY

(Fvual a Hubudor) vhiy % ﬁw@aﬁtﬂu homozygous recessive a&h Genotype uuy X2X2

way 4 awhaneriatemes Snadrusiuunmededl (Commensalism) dydmsnt + , 0
iwniuiundanlifudunagd
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o
wat 1) fhnmuumsshe ATP wasidiawelulalngea snlilbilmmawedegniugs vilbilaloman
losowhilulvrowsdufivay vilven pH meolwewindg matis) tadllneaweetulalnsaasionn
unnehaiuanas
@undl 2502, eousuwmpmansAarowenins, mh 292)
way 4) s uay vse Sluatolilessind (microsporophyl) ua"ﬁ-'hqwn"aﬂa% (megasporophyll)
agftlmuzon Umefe wgmendies shusafuslmissiumetan fomun winanfaoass
SudfioR aifimiozoly
(o anefon. r0asnsiin. eoinenenand a. intsender)
wan 2) lulnaewsde (Mitochondris) themandidnesautSuoutatuly @)

analswa1ad (Chloroplast) chumasdidnaseurfinianaaotst (Thylakeid) (D)
way 3) 3 A eowfunseesili (Amino acid) wmegnganSimuaTviasasMi (Proximal
convoluted tubule) yasmiieln
way 1) andfiednauddi@ie davhindewduldamenaiusii

alwe @) —> drue Fadfuin — un @ritfudadfiuin — lun ©sda)
wae 3) lolalniflesiidsmlashilen 2n = 6 Tololadseal 2 (Secondary Oooyte) avfidmim

4 s ) . 2 a

Toshileuneaarimite foamn 2n = 6 wie n = 3 Tnoilasbilmusaswiolsnendne 2 Temniin
(Chromatid)
way 2) 'lumﬂmquﬂnmqjmﬁmuanmnnnwwmmua«mum éwnqvuﬁquwnﬁu‘lmnmama
fimgaola (motivation)  Wiusmawgdnsmnie mwaﬂwnmummmwmumu'lummunauwuﬂm
wqwnﬁuamq’lﬂammm 1w e lumafenninssanmgmaneadnday finggels fa emadin
singufusinaduandey Geleasing stimulus) nududrsedufionnzauiuanamdasmels
Fumal¥sansnyantcaewninsssnansnle
wan 1) g LﬂuTﬂnaﬂwm'luw-n C, (C4-Plany) Simsedeeniuailavantsdt 2 afa adendouanit
Mesophyll wsaﬂ‘smaam Bundle sheath cell (LiSath A) Tou RuBP mﬂtﬁma’-msﬂmu {Calvin
Cyele) Sefinmsshovhmarifioniuay 3 sznanfia PGAL (Phosphoglyceraldehyde)

{8) C, leat anatomy

(Campbell. 1990. mi1 183)
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war 1) avssmanmsalviuarniineses deddlilmicimansadyfiaslidnug sagn
Suemeiidi Trglyceride mebusadyfn uilrgindalasnsembuiowss dgilamadudon
v Taghaisiméiy
(wennSemBrinen en 2. 8.4 Wi 24)
wan 2) mufinefidaifdeimowles wildmimmen anhlifialrefsandmounet
e sfinadenscnsiiiosign
war 4 mashasodfvingrensifeund Tnulastalas X biusnaanamniu luseas meiosis [ e
meiosis [ @un nondisjunction willamaviifiegriaunduuy X0 ey xxy 1%
(gflon#7inen 1048, wir 34-35)
Wy 4) wdudowezie Senudetuduuunmeldihddemiiaiia Protocooperation) Waait
alhiinlaniruein Sedoefeiuwafdodomsimbaadn,  awhofuneis,
yeoautumaninza
way 1) v Soofunied 3 sieRSidere 2 $ufta Plastid, Mitochondria, Nucleus
way 2) wijaindvyifen A iindhElufidy wiiden O usnrmeanislilng XX find
g 4 wude XA i XA K

enivgidon AR userimwewiiabiln] XBVAE fesdfuig 4 wuiie XA
&I

¥ S A Pt ‘ 1
|
|

X Exihe [ xEdh XA X

[ <% XgHAE | ixHE XHghAP XHxhBy

I vt [ X v Xt

w Xt XAyB xhyAP XMy
Tulndimiiounis

way 2) wrislulifludn diudaili Phylum Platyhelminthes ; Class trematoda (Judaifimaidin
< e e wMoa | a

awnabissngsol Aashnudbifimmmin dobihaudan

(el noufiyg. $23nen 4. Brand's Summer Camp. 2004. bt 16)
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way 3)

l—‘ﬁu ADP Pi NADP*

asplwmsdRgiananintan

mmesssnsedunudeiuseualali co,

n. \fiaiews ADP Pi usy NADP*

. @iz ADP uas Pi

nnrmanasuneinsslmmeda s RvEInTEi ATP Wiftethaduavdesh

ATP NADPH + H' uaz 0, il¥ Suagfrianslwanaiinezléd ADP uax Pi winibs vidaldsut
NADP* ADP sz Pi muldideuladunsmenesplliivivas¥ NADPH + H* usz 0, fnadialétu
NADP*
(uuSendaing 2049, wh 56)
war 3) baumbiidwdasssnamimllion (Pulmonary artery) uatbifiduSennniasminion
Li"ldﬁ’ﬂ"l {Pulmonary vein)

way 1)
N "
& [ sutormumnsoemssoued |

(ouct noselys. §7mun 44, Brand's Summer Camp. 2004, Wi 39)
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2wy 3 nuefeubmesiume Bennmahmwmsiutaiussndaiie 2 g0 Aendsdisfitin
.t v X de
wismiusdmanuaznduuismaemiidariuiin
o firraedantbl v & PR & o &
inoudiu fimandonlmlasnduniuiiio 2 o AonduuiisnnanatBuuen uasnfauie
muem yhmasaiudhariu

&
Dnuniu

N W) oo e
ndwdiorum X néwiilafiontan
& W dudnenved
wismpahuane ey
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whanjahuendunefioutnu

N /SN
nawibadiauiFoniidm
anaaedn

a .
ummwmnhausssniwdiansunasiarnduusrinnalings
n U8z 9. woecerndn e, ue o, smenadings
(upuiSensdingn. 20411, wii 65, 69)
43 way 1) Sadsauhsedinans fo
1. mamugszimbweluden  dbenluiuseniingumendfuaniwniladoresiuson
BunM islets of Langerhans ﬁmﬁwdﬂﬁmaﬁmﬁwgﬁu uayngMINEw Lv‘;amus}uawma'lwﬁaﬂ
2. nvsedlisin dusowimiishaelnimetin  detanssewmtanhbin W
\aules! Carboxypeptidase, Trypsin, Chymotrypsin {usiu
(usTendinen. 20410, wh 23 ; wStndinen. 20411, wih 159-160)

. wey 2) sneAdmchemeandsemlwhsldamns wiwiadousy 10 Adulludvsgnuiemen
hanafanmessdarifufi dndnusanodenss 90 gnidhlunsaunsuuaddy tu manels
@Fmen. marinnd. 2530, wi 719)

45, wey 1) nnoriluinin (essential amino acid) Pammeriluinimesdashildaditan
oS
@unii. 2542. AurngensRRETIONENLNG. W) 46)
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47.
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way 4) aedmanm dumauosaduny Meiosis Wawingsdadugansamimaseldizadlming
n'mu'fmm‘wamaméwfu (2n — n) 191 mictospore, megaspore, gametophyte

wan 2) dabindgesdrals Tnsinalnvlaldlnds Endocytosis) Taadosmé Receptor 7
Bathusadfamsimantnalalisin shmstugnessanstaiadi lwseduasli

.
Wway 1) eaeAdia (Cleavage) yadlalng (Zygote) waoﬁm‘iuqa wadhldanmsutarfnadinas

(oo

: - o a X . 8va. o X da a X
TowfBannwsadsAleliufeuulas wifiimweadifsanniu iFiiandmsaiuifomiasanie

war 1) pvamwdinaitncvasiriiagiusendmranRaromerfuwsdiehletin  swnam
i damdauadlelnlefindoseniu Snasemssdymeataiafty ldadafnsdndn du +n
o Callus 1u thiememadlalnlefindonantuge Callus sewlpyifusdu usithemauses
{alnlefiusiaaandun Callus swedyudumn iBnmadlalnlefivarfinouaimnats uanBano
was0andush Callus axstowiaingAuidenn
(qpoiing] spasin, 2542, d5sImendiooTnoaite, endmenenans. s souurts wh 298)
way 2) TnusvRLgLsSRresinmaaudal Aeneldh nvinin Lﬁué’nuwwiuﬁ'gn
ﬂququTﬂuﬁm@iuuuaaTwTﬁlu (Autosomal Dominant)
fomald A = SwPeueudnmzunen
a = fumugudnunimun
Fodedhilniahusmnmbsglsy i dnsnzdng adlél

1 2
0 ]
Aa Aa

- M
mvdn o e

wor 3 wulowaiefinafigiafioMiBey (smooth endoplasmic reticulum) ¥3a SER fwihid
Saemotersasens u goshaune nmdiselsd uaveminnevtaseivoTen Wt
ffasmafy euqummmuheonvenadelosubusadniuiefammnusniniiaile il
SER ann Toun waddy sinirfiirdameiy advacmues miiisesmisnousesaniatveran
wadsnamnnlafunen Sone unzioly Fwbidaemeirefloune

(wvsSendFinen i 1. 1.4 mi 66)
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52, way 1) madediebuduingmanuidly dlsemiumenasendion dnasnnnsandilalnaiu

Tuidiansh

ameimgladily sclueglunoanlan sanfsumnguasnanszuridigiduendaysauy
qossnlen uarmnidllnaliu (Haemoglobin : HB) ffndiedaouns nenedveanddlilnedn
{Oxyhaemoglobin : HBO,) Wanfifieandabiinstufwgndadrgilanssquinludadodad h
$amy aanfawszmddguedilionddadeldtusntion Winmuawnmssunsitamesgad
(S inen. 0410 wh 103)

53. way 1) nmamenglaatunssoumeviinueanasedenifiad  (Alcoholic fermentation) Wiz
fReiinalada (Glycolysis) Tuanaasnglassmelnalugin 2 buanalaelifimsademnan
Ingindhglalnaoweds wmedwugiBemmsmengleaulsiifoondian NADH + H' acbidhly
temandidnmmnidoniumedilneawedy  wisshomanosmesmedlalamailiiuuediaaled
(acetaldehyde) Fafhimiimivon 2 axman fn‘lu'm;rrsm'nm‘mﬁm\mmﬁﬁnmauﬁﬁagﬂ.ﬂaww
sndlalomananat ATP 1diin
(anFendimen. 20410 wit 122)

B MY 1) MMAKNIRBUSYAM (neurotransmitter) SMUMELANYEM (Axon) hglaund (eynapse)
Wolnszulifansustrmitimuiolasd (Dendrite) sasdnadvily svionaln wnlelalnda
(exocytosis) HawliRemsthempanssusszrmbdusadszamadinly
(unsFenidtrinen. 20411, wih 92)

5. way 3) f fodnuau dndnaa Saagl Class Crustacea inwouserdiyite S 2 ¢ wndiu
winfiaguun e 1 6) sendunduwulunids (biramus) emawiesniu 2 e
Cephalothorax Wa 9 (abdomen) sauanniisensd 3 ¢ aesuamns WarerlumsuanulAewhe
(uiis v, 2640, dinen. suinwasensnd, wih.228-229)

5. way 1) mithnluda dasnfussiusiitesnluansenhunidgsaden Guard cel) St
shrluAideay tiluttuasazae Allerandadund: (Hypertonic solution) ssameueadau veinli
sulusriruuasnimienaed dawsdrgrinisadandie tnluddn

mfuauleaanied 2

i \ & S5

n. uwmmusanhnlude v, uwunmusasthnlulle
(uFeudTinen. 2049, mh 87)
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57,

way 2) N 1Anm B faudiousaduaiein (region of cell division) dhudnnifieginann
5 T N A -
wnrmnuen dsneushoadiflafianioisisedmaniin wiagading meluiifann Protoplasm
. - \ a X
3 uasivihfutiugad yihlieaduasantn
i . ) T T T
1310 D ADUTIIUIIN (region of root hair) agwliatinueaadindn (C) duan wRina e
a a a " Y i i o X o
Mnugadfinnnagadasamudwgsdaunn (oot hair) Tnomisgadasiuemsentldiefismi
Tumsgamiuszudng
(upuiSeudsinen, 2049, wh 9-10)
way 1) anmwiulasishavesluity C, (C,-Plant) A fa Mesophyll, B o Bundle sheath cell,
¢ fahnly
fo ¢, wfimeheivonlasanlad 2 e%1 eBwduan?l Mesophyll (funsede
mfueulmpanlzdnnome lnglmsfisimiven 3 axwox fo naavediwduentwgin (Phosphoencl
acid) Genea) 41 PEP snfumnuaulasenlsdudanmudiumsifienduau 4 aveanda naesangila-
5 4 Qi gt o g a o o
e (Oxaloacetic acid) Guntiaq 11 0AA Ffiondhundaiiusidusnsasfimnni fadunis C,
13 0AA avlAewdiunsasnan (malic acid) newfinuadewdng Bundle sheath cell

Pyruvate (3C)

{a) C, leaf anatomy

Vascular
tissue

(b) The C, pathway

(Campbell. 1999. w1 183)
way 4 nsimnduadmandanunasshe Lldhdunensasnanunmmdinmensn
(Sctentific Process) uddhmmirioymnstiusmpaieuiumemamasarhin
way 4) i (A) — v (B) — ungn (©)

dleviundeuiu Trfladmon dudiasiinotasign sowmifeguudidinsiina
sonflge dnmngrdadufuiloeseugaiiy sxfismmannidida uidaansanum

ity Tdiewden sufhuanpurhastansmdaduansiniamsnniigauastmen
wimiigsgsThaseinhionadasn amang 10%
(owstl vaveyy. $7men 4.4, Brand's Summer Camp 2004, w1 8)
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Iy

61 way 2) mdasenufvionvilaew (Cloning) wnefmmsAsTietunmlanbildoenn
Uaubrovmndfuridmedfosdd My wadfuiifmadiofols SudumBuiufmaning uwildioed
+umy (somatic cel) unmedeiTietiantn wu mawadsadade nuaninia nmentini
nilng dudiu
(gfiangrinn. 2 048w 72)

62 way 1) umsmevosdidnasauuuluifiuigdng  (non-cyclic  electron) dafimmuandneanh
(photolysis) faums H0 —» 2H +2¢” *.502

Tow &~ svgnaolulifuseninnezuni 1 (S 1; P6so) dausmmn

NADP*
s

.g 2H*

3

2 ol s

5 | Spiting of water H*

g | reloases oxygen

& 2H*

A
12@, Light
Light
(&) Smwe e
Photosystem I

nssnumshevesdiinasouuuylaifiniging (Noncyclic electron transfer)
(Campbell. 1999. w1 177)

6. way 2) Wlalmedsmasmsiuned tulasfenams (micoflament) Fodhudislalsin uanfiuuas
Yalotw wlanfuinulundandiodn’ nadushusadilolusiunlilalmedmemnsiin onfuuae
Tulodu svduodoutn dauanfugnididawdminltuanilhonlansBulualudhomiudowsion
anmidudnmmdusuopugdlitueoniyduglobuden  ToiAidninduhen B
arlonadiduihammivanumfiowlanedifiednilindy  Gonnmedaubounih s
wasulmuueiin (Amoeboid movement)

(upuiSeudrinen. 10411, wh 61)
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way 3 emalslatng waneth uendasnoniarfidhginlSiiumindeiu (Locus) vadlaslilan
ﬁlﬁwjﬁ% (Homologous chromosome)
(raind affdndia. 2543, e usons, suinwarsensnd. wh 48)

X

way 4 'Lumm’aumwm’lnvﬂiﬁwmanﬂna 1 luana fimanda co, feit
mauadalaeule @ fmawdn co, 2 Tuana
Spfimaesud (Kreb's Cycle) fnvandia CO, 4 Tuans
nssnunTvdinueAnagad (Alcoholic fermentation) fmsedin CO, 2 Tuana

wan 1) sl (Phoromone) Aammefifdlosfueanmiansumeudissmninsluiinadederdin
SuidueiFdderaiu
nmqwmwmmmnumvnawmucnummamgnumuuummmm{[uuwLfluﬂmﬂuﬂs~mw
nemasiinfiuldotaansn
girdifsmuginidishidude dasnldnlbumminimnmisgamaesdals
(upiendrinen. 20411, wh 229)
wan 3) mafieufiSemriaouiawiououiueh ashbiimsanamneusaadan Frufeinivadi
wenauifaiugadanudindanuasmeiuueniuailudsvianman

diniRenung

anaznau

_-
[ ae [ a6 Joomnow |
[ o [ - [iermnen |

(owed moueys, $73nen 304, Brand's Summer Camp 2004, w1 57)

WAy 1) ngmTahathsasesi (Law of Independent Assortment) dungfeft 2 spasuan
fMarn Buflaguulashilesenodiu femauidmsitudmadiduasdfuing sing fug A
usnfiu a worliug B uunfiu b
ey 2)

e agasuYesY

nmshadesfuiugnes ashomeludiuny (enther) lnsadngamitusiazaed Gomh
{alnsaasanmediged (microspore mother cell) dnziounnlaleda 16 4 lasaad {microspore)
wisngadinowlasllmwniy o denduedossomadilasnel wowylulngs iy 2
finluana mumsﬁvlﬁmé‘ua (generative nucleus) uadinfindo (tube nucleus} watluwowy
mu’muvmauawnmﬂauuuﬂaapj'manmwuanﬂwphwanmnmnvmnummmwmaqwﬂ
Gunafiih aLppAIny (pollpen grain) munﬂw‘lwmwm (male gametophyte)
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mashasdiugmeds sesedaandemulidls (ovary) muh%ﬂimaﬁwﬁaama (ovule)
viovanuaeqa mu\uaa]azmmumaa um.,uwawwmm'lw Borh anemlafinmofid
{megaspore mother cell) wadisuisuuylaleddl 4 wod wisugadZund wnesus? (megaspore)
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