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wat 3 nardmasiwand (Golgi complex) TwsafRmiminfichaweglastunmsafusndvan (Cel
plate) vnefimeusiagad
(o Fuafand? shfaies. rmaafoumomiifvonsad, aineseer 254, mih 64 uay Campbel, 1999, w1 213)
Wy 2) ameliin (Paresitism) Sydnuel + - duenadiiudreddeitin 2 wia st
themfilduslemimnmadudodiviotin Pasite) Snshemitadeuselomionmadudgnaidy
(Host)

mazswiln (Predation) dyinued + . - Duenedviifraddi®in 2 1in Tt
Foieomitaduannasdi@ieneiowils fiFiefiudnitutuiuemns Sund den (Predaton)
dndaiBenanduens Gend wie (Prey)
(5sSy Vioueiyy. §73nen 314 Brand’s Summer Camp 2002. w1 9)
oy 2) nedlvaa  (Diaphragm) n‘]unw'v.n5134u‘ia“f;ﬁﬁnnm‘[ﬁqwﬂa"wzd‘[ﬂ»ﬁﬁ\&mhwimaﬂﬁu
daavins St lmuAnuianinesastesnn nanAadenainamadagiviRnastudesen
o EneivmamediianaarindibiBnes utasanaang
(upuSendaimen. 20410 wh 102)
@8t 2) SeBsuawuwE 1 (Anaphase 1) lrslalunewilon (Homologous chromosome) Fumnautiudi
{uriawt (Bivalent) azuendhoananinluiernssiramonsed Tneloslulsuuiasuvstiniznands
Tosanfia 2 véu Foitdeioulmdiot Gund lasen (Diad) mauendssdeshlaatbudaziuriau
Enllundens silifermammmmeradogmnaugesimaheosnmvianligen dranadas
ﬁ'un;]ﬂ15uuniuﬁaﬂuw”ﬂmdadmﬁﬁz (Law of independent assortment of gene) ¥83NUAR
(gl viving uasnows, WgeanTmanTIunme. 2543, Wi 13, 21 usy Campbell. 1999, wikh 244)
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1. Uffeniulnaladds (Glycolysis) ot isimmumeaged
2 uﬁﬁmi’umsﬁumﬁﬂm (At Co) |ﬁﬂ5uﬁmmm (Matrix) m0aluinnowedy
3, ﬂammamgtmnmui (Rexb's Cycle) Antuivoamm (Matrix) woalainrewsdy

4. AfMdumatunensiinaseu (Electron transfor system) ieduiidadulusasiaily-

fawedy
(giteng F7nen. 10410 wh 98)
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v, - . - o 4 o . P
6 wau 4 viwnRnmdnmenduetafmduwneidileslivungles nseasily ne
o unsndigesenlunsmzans  usRswusswa RS demme (insznzewnsasmy

wizweAonIndfnudus - Small polypeptide)

(a) Clrboh.ydrau (b} Protefn digestion (c) Nucleic acid fd) F-at
digestion digestion digestion
Polysaccharides
g (starch, glycogen)
ESOPHAGUS
SALIVARY AMYLASE
Smaller polysaccharides,
maltose
STOMACH Proteins
(naswnzaTS) ¥ PERSIN
Small polypeptides
Polysaccharides Polypeptides DNA, RNA Fat globules
pANCREATI TRYPSIN, § vuctEAses § BILE SALTS
AMYLASE SC CHYMOTRYPSIN | Nucleotides Fat droplets
Smaller (emulsified)
Maltose and polypeptides ¢ LIPASE
other disaccharides H
AMINOPEPTIDASE, Glycerol,
] CARBOXYPEPTIDASE fatty acids,
Amino acids glycerides
EPITHELIUM OF | | pisaccranmases | Small peptides NUCLEOTIDASES
SMALL y DPEPTIDASES Nucleosides
INTESTINE Monosaccharides Amino acids ¥ NUCLEOSIDASES
(BRUSH Nitrogenous bases,
BORDER) sugars, phosphates

{Campbell. 1999. mi 803)
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wor 4 waslunmdlleslilsn 4 wis husmmnsaest (Diploid) vie 2n = 4 doudlafimmuinged
wliloRs (Meiosis) wivawasiiimimusadiionan 4 e Tnowsousadiinolasblzathuenaand
(Haploid ¥3® n)
(@nen. meamyinendt. 2530. w 278-281)
et 4) mfu fio smamnsifieRdurstwAiinfudenmevasiili®ia uasdpamslinn
Yawe (Micronutrient) Whiiedniamnialrmninsioin fwiiunsaumsiedfamesome Ta
Buermdoinilsroduloowls Coenzyme) Jaduinduin (Cofacton vosamieiuns
safieiadishen lshime 2iEinrmnsndaemafiniuneinldataRomeme
(ol eBynin unshois, Fued, aouuvmdmans, smrimendvanuri, 2543, wih 158)
way 4) msfuaiunfn e ﬂauamshhnqmmﬁa”m’?m e dihethoes
wqﬁnswﬁﬁm’%xﬂarﬁﬁmﬁaa Tﬂnﬁﬂ'mqnum’;ﬁwn’ﬁqtﬂuﬁamﬁuﬂamﬂdau (Releasing stimulus) EY
Sushnssdufimsnsaniuamamianme luhimuvasfodusshidiafilemisounn@nssmenanid
wan 3) meEn-ghaishg (+ , -) wenashde-wine G+, -) uaadiuivasdiBiashoriiedu
rhemitaldusslemt (+) dndnienitadeusdlent ()
way 3) viersawniaala Swiiiigandu Ca2* néudhgnesuaden

aanlwssed fvibfndeoofliu Calcitonin Waessduuendunludeaigainlulidng
wiuné

aanvoilnsend Swihiiet Parathormone lusmyrwiammuannadeslusiomelingi
Taenhaomsaniiy Calcitonin aneanlvsaedt
(uuiSen $29nen. 20410 it 144 uaz 20411 Wit 171 4aE Campbell. 1999. i 899)
wan &) vmemzman Psiowum) Bifllasid (Stobilus) wissdlurunfaguimens
(@2men. mrnmyinendt. 2530. wi 219)
way 1) daufaiacdiiahebBnsaiublddons (Pericarp) uisumnsludemahis
FonBeulleesi n sasmdndmlne

angy Tessromasnidadnlne

n do e

o leulaadsy

o fo whinafia

3 i usiidia
(uvuiSen $23men. 2049 wi 135)
war 1) nalnawiishis W matingy mamewiio mauanmie nsdiam i Solailddaen
wadifeasadiftuashidomdumediing wimslaeuidhimuesiaimitoutitsnoulasialon
widin

ST ™ v
(a7.8uend aAdnEndly. Aigmaaitiudey. wh 215)
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way 2 eufedulsemapanduddn - dnesnmsigfiduiudelneapuluasesiin  nmiia

av oy o

Nidpariuea mﬂmmﬂmn}ﬁﬁuﬁuiam (Active immunization) uoufuRfarisms (Acquired

immunity Wi Specific immunity) Suidaisiedifetnlésadenomundiuadaneiodi
sneusd
(wsen Fnen. 20410, wh 77, 80)
wey 4 Tnssotoonds HIv-1 friclifeln ADS Ineudidmencumnsmndaiuefidads il
{o¥ustad (Cell membrans Y30 Plasma membrane) fenshugrsaidiu RNA windu uncliftslula
way 1) wodane’ (Memory cell) sxfimmrmununsucifen yimbifeassnduaudiauime
frowadhghmein dalafuasiawinmesiadntisiudngiums Memory cel shasenduef
aviadmsshmeuasewiielond

wodilliiaauafiongUszanm 100-120 Su

wadrinlsaihusadfadanm aftanphenm 2-3
(@inen mssnrinende. 2530. wh 468, wvuSuuinen. 20410 wih 62)
war 3 ummimnelessuesd safudddnamueds fo neiwgin wasmsirvuaen
anlalneawedy fie ATP

Glucose

(Campbell. 1999. wsh 163)

wap 2) wod @wiirhs Division Bryophyta biftfeifaidns suslsinderduagmunslining
aaetin

(sustly smawys. $7inen 314 Brand's Summer Gamp 2002. Wi 25)
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way 1) Tesshamsadiaduecelwmaduazdafifueien Usneudeluiufuliafu
Wy 1) shumisanlnsmiuristszvaesdaivonolmwenagdwinddmaduamms g
Walafudusonagiundamiiamaduanns dopl

s B85 oy

Mouth
Labrum ivary pouches Malpighian
glands Nerve cords tubules Qvipositor

wanednuaisia liwesedmzmeluvasuaiss (Welsz, 1966)

Wway 1) fusw Parietal lobe 189 Cerebrum Aeudmuaumsiuduiauavemadinehe) usy
st Pons Agudmuquieaiumamila sporasdniagvile Medulla oblongata

(wprnden Boinen 20411, m 99-100)

way 4) Afeiiedlelndens DNA wandatulan seflenadeudlndBetenn s
ynbianauansmasiibilminaonaumafeifemnns

wae 1) dammmsdosdadontlicigfivendasnndy  dadldmetlulalnleiwddiogln
thaswimuaz@edralnenm
thindletrledwiuensitealitannhmidunsdeadodens Trusielunsds
Widewiatmaiuazenlmi
(wwdens $imn 049, iy 175)
wat 1) #uthiss (Independent variable) fo Aofihisnunepviiierehnon bifiire e lulnsin
#autlsal (Dependent variable) Ao Adfidhusandhuntaes hufti smavlulwives
Furmeiiau
#ukeaues (Controlled variable) A suilsfidosmueplinsfisoanmasns heitian
2y WaTRMFEBMMaTY
(meH viouefiyy. $23nen 3.4 Brand's Summer Camp 2002. w1 3)
wWway 3) uwindd (Taxis) Sumsedouuundfemaniveussdindiuiah

(utnSen Bnen. 20411, wir 196)
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way 4) hiled (Monocyte) ifkuedusvfouidusad
fialmila (Neutrophil) RunAuanandumareyy Sunmgeduwe (Enzymatic granule) ogflu
lelmandsdmausnn
\gadnansn (Plasma cell) fmihfisdoueuduodfidmssiauanfion
Aulnladefiaft (T-Lymphocyte) fviisiodmusalsemGomsulanyaasiidhghome
(uwnsSems $nen. 20410, wii 64, 76 uae Campbell. 1999, Wi 848)
war 4) enfudlsacninu (Diabetes mellitus) wiatlrasnssabmasnifenidhunowhawnd
wivimagendimuativasalnseudu asgandunglectameenlmiadmarnudbimengladioing
Undsoilug ATP emasansogamsanlalunagendunglasesihiefiamistna 360 mg/min
fhamsiinsld (Glomerutar filwate) Finglaanfiuniiazgandulémun nglasshwiuargnivaann
whnuifame
(Finen. enusuwmdenamsAsTINTIR. 2502, Wi 255)
" o . A pa ..
wat 2) azfame waussgneouqulesiu R uaswadmassgnenugalaniu © Sfimaneaiug
p s aas av gy oo v o X
swdamannraind widdubinaduns 81% aiidulinaiufuiRuaddons: 36 fill

Py
annguasen§a-lakddn R+t

1

R+ = 1
RR+2Rr+m = 1
Tand frofum = 84%
= 084
ot wlkefinies = 16%
= 016
WaRvdns (m) = 016
r = 04
R = 1-1
= 1-04
= 06
wafuaiufu (RR) = 06 x 06
= 036
= 036 x 100
= 36%

30, way 4 oir A fe dudew Mdmeensrlifinansenusianstiseihmauan RN I
v \
mtiathmauanivae:lfiewleduann (Lactase) findananl&dn
@, eouymdenensAinenening, 2542, wih 175 ussuunaSem §7inen. 20410, wi 23, 24)

31 wat 3) NIIURTIAEE HC umaa'luqomﬁumaunﬁuanﬁvlwﬂuﬁﬂﬁm (Active transport)
usemensande ldmevammaduamnsaensuaunmantslelnds (Exocytosis)

@unfl, eocumdenanifsnmmenia. 2542 wih 169-170)
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32 wen 4) shlemainfesiSammadi 72 efewit néwdiaileiidadafefmmntuinidios
snndauiianaiarmeiaunmimibifesshaindivinlddahfindemeiasmaniulith
¥l (Electrocardiograph) wewasmiifininngPuginem Gurrr efuiwihoile Electiocardiogram)
emagsvasnsmasuentsenseumeliila uwndasidafinlduwhey i Eca vie ExG
(sutty nounlys. $7anen 5.4 Brand's Summer Camp 2002. wih) 73)

3. wen 4) Caborypeptidase tasvadmindsudun Wnsaazilmaeanandhidss:

Aminopeptidase tiaawadmallnd Wl dnsnasiilu
Dipeptidase tioelawtdlilémnaziilu 2 Luana
(ouetl nousfiys. $23nen 3.4, Brand's Summer Camp 2002. Wi 65)

3. wen 2) smhzmlnnan GNS) fndwdismedhmbnifion dwskzaminhn (ANS)
fndwidiademezndanionladhonimfinm
(gfiong #rinen. 10411, i 86)

35. wey 2) NADH dwimidifnasawdrgnasoundeindidnaron  lassefimmoodaemdom
oonndiuclitidnemeudamiamiansatann sl 0, fuimhiiduitubifnaeudgathy
(oo $2inen. 20410 i 96)

3% wav 3) yeeannuwmnmislemadlsbilslausnemelsldng fo m-2 ues m-3 Gusumm

Generation

i

7. wan 4 lnufiBinolduanmnme (Mesolecithal egg) ltunduiuommitassumelulsnuagrou

Tumoedomonadls

maAsaquhngniondhumidamdeeatiamndaninsees  Tnusatluulmiands
fathoansiaxtmsonansummAnngniaadhusnudaty Tamwignsaafnagailmdieshi
ansonRenudhinudainld windneshusietian@ulfsswe b binaumae s au
lFmnemasnudnnding

dwfihunaifis (Demis) wWhnanamnidiadafunans (Mesoderm)
(ufen $nen. 20411, wh 18, 170)
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wen 3) winaces n Arededimaihn ADH vilifimgmindugdan Tremsiadaiu uahil
sonlfenasdnt Sebisimatlntbinssdusssmannlaliimsgansunsaesilu ngled uoz Na*
Sohbilemsfieundaduge
way 4) Snupendien (un) enederiunmgnenueulasfusumeslaln Fusunm

Aa x Aa

|

aa X Aa

|

Aa Uat aa

ey 1) adeuiinaplmenad (Chloroplast) 3emansnifianaslBisiul Sl isisosing
war 3) bsanioeddernduesnelild da wdin FufhdeiTeframastemmsifias
(Autotroph) uszAjtiausenn (Decomposer) SwimwhiidetemumssnouBwitifnaglugfiven
Autotroph ani\léEn
@ nen. mssryimend, 2530. wi 705)
way 3) eudidurainglecbufiufasicatived (Renal artery) (n) aswhivlulfsmuena @)
unsngleaasgnaanduiigifentiasesasmizeln Ssbivunglasiiviasas )
way 4 ammwdinii 3 au Tugnudasmamesousignl lasifevnmaifsubvasds 2 & My
2l Toeftquuoziawduslodaaly widuudachals
way 1) wonhbifmaduanns matouamrrasmaniifedumetussdiidi
waminBdmadvemstaisaysel fdoademadius @deahnudlsifmrwin
(susH novriyy. #73nen .4, Brand's Summer Camp 2002. w1 67)
way 4) ummeas NADP* lunssunmadaemeidanuss fa
1. dwniulalamsummbndafimauandmaduansrenh
2. duwihiuBidnaseunn PSI W Light reaction wowdimschemandidinaawuuulaidin
Spimlunmnaa ATP
3. dwhlilalasiauun PGA Tu Dark reaction
(wnsiSes $23nen. 21049, i 54-58)
way 3 Fmvoemandaniudadbifinsgnimdmmnmmendanen Foftwmondudiomerafios
athndrndmumedadulyn wadmamalals
WAL 2) TNUKWNTH 813 N @B Th "a‘aaxﬁmuﬁﬂuﬂﬁﬁ’smﬂﬁm Bunh Photolysis tnefl NADP*
alelasianth naneifin NADPH s 1) Sooendhu W ugsendlMusoioty
way 1) ymmiarensinew wariidvasmiiges Alulamyatoslumahom blaapyadiu
Thssifismuadhmsanidng Ussnaududlediiusaufdon Microtubulin




image29.gif
61,

52.

- AduisdouEeT 3y (RaT41-fiuTaB) 561895nu1 O&A-NET

wat 4 dhudaeinbmiudusentiaunnlan  udhdadenfifoeneugsiuiuduSonnssim
emasioarAaludidasrabacion Savhiubududanassim uarmmeiigndliviassamete
dharaglugumanlan dofuemadueantouligiaaessrhiubissnglads

way 1) m@‘lw;’in’lwfwﬂwmsmﬂé‘uwﬂuaxtiﬁaTata nidifimonslawyl$aanden  wateanmm
Wiswiwafiausanaged nadnsmetanslfaanton

oos X 4 b . . 4
way 1) nswsaadetuuueny mRNA faguulslulen dnfudlslulaswnmdes wiawadmiom
mRNA iwhelaiaeinalunmsutasts (Translation) fuane Polypeptide

war 1) weiidelladudulsmnisemsonioulanaldisudotuwefiualdauwannadln
naefiuding
wat 2) msstemiedoufhusadussam 1 1 dawnfidelsin (Myelin sheath)
nmeewimamsLmmad s leanmAnniusseriuiuvisluddnTunsenuniiaivile
woy 2 WhsslumuesiismiedBrunshiuwn Nostoc sp, Ansbaena sp. snerdluay
smhedduunashiunnimanoaieinlanasnfowdunssnanlasawmnuasludiousy
tunsald
way 4) nmeengtasseihndidinterumahniresiulusad dusaflussmamsend s
eeslinuealosneln uazasdlunglansddneed asmnanibawantinsmsldbilsidsnnm
sndopuzedinhbiinefedlaefimuminginadeslunsduiuly DNA Wamsudouuas
uasAenmthonomisanin mRNA Welblumadurmatiadu Falusumsiiasimififudmnita
sadlassvsarAanTAtunsnmesged dunabiaddmansneusuadd
dwivofhobmondn Soflumanieiin  sansunsrmadatsaddrlunsiniusniud
Auedus waeriaWAAMIneUEUah \ﬁ'wﬁmﬁumsaanqwﬁamaﬂmmﬁuamwué

Steroid
hormone

—
*"Nucleus

Receptor

protein Hormone-

receptor
complex— @

DNA

Cytoplasm

(593N, soumsstsmenn. 2539. wh 506 uatuuuiin #7nen. 20411 i 179)
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wan 3) sdlaniinaguinsmanmdetiaribihhdauonmadnsmnzamn dinawnay
danminalelsdiu rilulewsn + Tusiv

wan 3) dnilnagniuvdorfiduissenmasas 12 § uasiuchusadadinsagin Wur wandafin
équ’]ué‘mmamqmm.,uvnh 4 Vsl
way 1) ditnuaednidounmnineadefifiarneuradtasawrwanlusin (Nitcogenous
waste) gananuguseensagin lnardnaansnmevrswinwdasiiumnewns
Wy 3) I iwedsmezasumane Tasblaaiidu Homologous Mifa antiaw 1 fu 3,
e 2 MU 7 unsnuies 4 fu 5 dwiumnoee 6 mndulesilen x Aldmanlaslmume
LY
Trshimifaybussdnimenasgnaslifisnamiaussisiathinges o
Tasblmildsananviada vanaias 3, 5 uaz 7
ToshlaAldmunnusite womes 1, 2 wes 4 sasnees & Suilaslilen x Mdan
ainus

way 3} Wﬁ‘dnmiﬁ"a'lﬂ NaCl ﬂuﬂ'n“ﬁ!u‘ﬂ“ 20% Uﬁiqxﬂ.ﬁrrlGﬂ‘ﬂmwﬂa”lvllawT"[Nlﬁqa'ﬂaqu‘l“
A nummwuw 10% Buanpmasimnmaluguoviithluge il
emudadusesemasmomenangufsin meligisienaddussasmunssiemadidusimmasmg
nTmn‘NWﬂnﬂn'\Lﬂunﬂ

wat 4) Sugliu (insulin) ahanannguumisad {B-cel) Pofiansonuaunedemd Mﬁéﬁm
fia smnmeinhmabudesbifung wa‘mmumwmdwaamqmu{amvwamamnmnmaquu
Theadiusnudiminglaad hibusedanniu usmmnglaabidinalawuafussaly
(wunSen $2anen. 20411, wih 159)

way 2) SafnsTianmiseddE vﬂﬁumﬁwanymmnnmmmmmuu-sTa WA
Hdoaorlusemusnnsmaiyreadailausai ot pruiu

wen 2) washhnilandwsedilififaduiaindes (Nuclear membrane) mallalmwerall
anfunwadTaRaTN ﬁ‘lsTuTwnmmawmumn (lstulmdflusdua: RNA (Buasdfuszney)
aviugmesasznaudaetaslides 1 ¥ufisaidiui Gond Ciroular chromosomal DNA
(o3 Muanei Wufaits. lesssuosmbiivonand ssminendemmsmend. 2644, wh 53)
war 1) mafaedindumstiluenaimiiidummaesteandnwoemsiugnam sglign
wllfunamumanela
wen 2) muaislledrbiimysmastasliln damnlnsilsudssuriolsnaude 2 Chromatid
agud )

Sadefinguudanaslannfnssmilantu
way 1) Phanoamasulsiinasammsilustty Cleavage namda dfifuculdunsiosvde
iflon nmﬂmaa‘axmh‘[ﬂnmaﬂvzngaé oifRanodsunann mswisedenfedusuodum
sodlsfiffunducuasabmanduagvimiu
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wor 2 Suimflunm 2 fo Aabb (Fulalilalom
way 1) ﬁwiﬁmﬁmqw’iﬂuﬁaﬂiﬂuéuﬁmaaﬂ‘ﬁwﬁﬂﬁmé WU VMOWINLL IMaUFINGN
afifndmnauatiu st liaarseumidngeedlineiu
way 1) manuian [ T use IV Siswowlaslilaaduuawaasdd (Haploid ve n)
yanenas [ fa Antipodal
anpiay I & Synergid
naneiag IV f Tube nucleus
war 3) P hiasiirnaunes RubP Sufisnrafildets CO, ity C
Na* Frdosfunmiensustssamansadilrm
Wway 2) dnuniczomnluiiumd o dindnowesntsiaig S siussanddia
290 fia néwifiomangat (Flexon) nedh uasndudiaenimugat (Extensor) wwemesn
(uuuiFen $3nen. 20411, wh 60)
way 4) WeBiidn (Taenia solum) dhghemelasmsinlmudaviififadeusses Cysticerous
cellulosae Safuihsauszerdngndnly
wrbluliion (Paragonimous westermany) samndhghomalasmainhemahive
fiohie Afishsaumzuzdacedil
werfihime (Necator americanus) digimelasmsladavhmemitfifueuss vili
oomsdiu Snewdudsues Surrh Ground itch wia Dew itch
way 3) n. tﬂuﬁutﬁaﬂuﬂa‘?ﬁnﬁamﬁﬂm (Renal artery)
7. dhudwossinhidansanania Recal vein)
o, Dudwonsulnaseyd Glomerulus) .
dioRemonlanemaaduion whmsuduonuaucudwionnd 3 Sumiloutu fa
Hlugmgnodeyfunandudns Gomh Endothetium Sunmafundrudadmahududanuas
somoniududons Hauengadhadtadaiunin
swintiadiudandomhznendedayfumrduin
(Campbell. 1999, wii1 818)
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7. way 4) fevurining winles ln viadaRieu ussomBiden dulassieildlumstuthorsade
1 (Ridney) divlassedrofEummiucesasdaitnmegndundsily
veilafifiew, (Malpighian tube) Tulhssrifldlumsiucemesmnuaas
WAL (Nephridium) diwlassfiilimiuneeoldidouin
eeuundning wanlea (Contractile vacuste) iulpserof i lunmiuthemaonmiiden
(ot mourfiyy. $2inen a4, Brand’s Summer Camp 2002. W 89)

7. way 1) Gonmivaendiniunenddnlédugniivenduns : 3 : Avdias whi 1: 21 1 uarh
dusmemeulaisagan] (ncomplete dominant) uaudebdugniifieendusdlunsiudugnasniin
ol fasfinandd : eanRung il 1< 1 Fousmmmn

1. eanfum  x  eandwdng
RR l YY

RY (mandf)

% R Y R. R Y

R R
RR RY RY Yy RR RY RR RY
aonfuny  sonldn  eenddn  sanBmfies  eenfues  ean@in  eanflume  ean@du
76. WAy 4) ARG (Guard cell) fnmalawanad mananaiio ATP 1#lu Light reaction sBanTsuamuns

; p
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