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UGH A — SWlIysS S._[Hmy
BTG AMESEHESL aledl 61(1LDHIS.
(@6uQeumm elemmalB@d 10 LeTefaeT eupmislILBLD)

1. &b o siten auenyuLld DNA @eit @i iglienll sihHHdh ST (HHBSI.

(1) uLsAed P,Q,R eretiisumenms QuUwIfBb.
P : QupGmry L yemws Q: @edLgm6d L lgewss R : (siibFsvsuid LI I19ens
(1ii))DNA @pl1pisd umIGOsEmsiEnd 3 OpBTaHwmEmen GUWIRL B @elsurm GBTduwiepLd

CLoBOBETETEHID 2EMHDHE0 HTHBMIBEN6T  H(HD.

QBT WD HTHBID
________________ helicase DNA cpsvdbampsn @t ent oMfILJLILF SHMm6T GHmevdhdl

,,,,,,,,, 2 Ul gendmemen. Goupmdaso.

(i) yLsasv s it DNA @giligly stibipenpulentsd GoBGasmsimeniiLihaimg.?
,,,,,,,,,,, SIeDT WAWT @TUIQUIL
(iv) DNA @rl 19l eJ6ii Sisiieumm empdbaILBaE ema?
o meourdlwl @elleur@ HeT DNA cpsudsdapid QUG DNA  cpeodbanmlen @
L 19ema@emU . QaBTemnQBIILISIe0.
(v) a) ®suHalsv DNA @i gl HewL GLpies QDL WIUSHMBHUNEH  S-DIUHMBUTD Y GLD.
b) DNA @piiginisv “Lagging Strand” eretimmsd etedren?

QHTGHHBLILBLD

UL 1960  (LpeiTEFs0aID LI 1960&

fork I el (5 ellevd SiemFuld Fflul SHIew_BIGeNTE  QHTEGHSHBIILIBD. LI 196nSH
BemL_FH60
c) DNA @piigrnisd “Okazaki” siewi_miseim eT6lauTy 2 (HeTdmBen 6160 &(HEbHIOTH

6N EH 5.

N
Bppyaded
GTSHEMEIULD
TWQSIBED
SBTEI.
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<
Bbrpyaded

@l g0 LI 1gemnauiled ol BID Hml Hml Sl mhisents  QHm@aaliuipn. DNA FIgeaLD
QUOENELY

FHIeWI_BIGeT _okasaki glewiLmiser RIS

d) DNA @pi e (poHBUHHINBIE6T psiml HHH?
@@ SOl L Smdlulen euTipenel  GLiewisy

,,,,,,,,,,, RemsHen QpTLgsd

(B)
(1) plasmid ereoiBTeL sT6dT6N?

(iii) GumampPw GFTHensy CBOsTsTauSBHTE plasmid GarswiBsimen ABLLIWEOL|EH6IT
cTem6U?
,,,,,,, SHreTHCal LGB UID S0

HIIEIUNT  CBTeL6EHEHBE  TATLILIGHSHEMENIDUGTOT  LITIDLID] D6V HN6H

OleTEwTL6m6)

(iv) a) Restriction endo nuclease s1eiimms0 616016017
DNA @sit sBFpluner QaTLjoHamen  QemiseniB isuall HHed /| DHBE& lamrenoulsd
G L &banlgul  CBTHUIRIS6IT
b) Restriction endo nuclease @@paren 2 HTyewid 2 HHb.

_________ EICORI1 . BamHI

(v) DNA Gamfedmi L LwsiL@l GeusiGaml FhaIlLmhssT 3 $HHb.
aleIFTUISHH60 LLemiB CBreved / LTenl_&Ehd@ 6ISNTLILIGTET HTIJHISNET 2 (HETHH60

mSHINHH0 hepatitis B senLliLmsd 2 _BLISHa)

,,,,, mBbH0HMHed60 GME.coli @enmed 2 _Bushs Gaunuiiu®id eugdeumer eyl Quirer
,,,,,,,,,,,,,,,,,,,,,,,,, aspartame o @udbs

©
() sd OHTGUULET OHTLIUTS el LUHBIHM6T 6l6mdEd.
a) Genetic code / Uptyflewwouiuisd LflumenL
_ DNA @e cpsiissit Qam@a N-cipsomissit  LIpriflenio Uflument @b
b) UyglewGSSe0

¢) QuomAELIWITLILY
MRNA @&6b 2 _siten sEa160Emen HHCeT  Sibflsomiseilen ST @eiBisd

LOTBMIHED

q mgaf' BIOLOGY
- umrl_!‘
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USINLIGSL . L& SnlQuig

,,,,,,,,, QuraeITs @@ codon @@ Gt iflevdHems - STLomelsb@ L

(1) WrAuiG , CwmPCuUWFILY seUaIBBIGS emL_uleomsr cpsiml CaIpILITBHMET H([Hb.
Wraui®h smelsd Bewl Qud — CmAeuwFiLl Ghlwemeilsd HenL GUpID.LF&uT g6
AQpiz) allemenGuret —MRNA ,Gom@Quuwiiiinier @migs ellenen@uUIesiT LisbGILILenLL
Ayauiiiged ribosome LG QHmeitemb.QTHOLWITHHe60 Likig OHTeTaldeosnsy

Colonization of land

2. (A) sjulden yslFsfisalwais@iwu ssowmsend (Econs) wsmisend (Eras) syl L
UL S0 ST LU Beiengl. @a s LsvGaiml (sl HBIDeNSH6T HewL GILIMB  H60UIBISGEIT
WBBIBMENT 6THHHIH BT (BH GBI

(1) gHHM UMHLMIBEHHE (P LD ejenenul Gomeiiamemd GHmeiilen?

4.5 billion eumLmsefBE ey
(i) uLHA T L L seowmsst A,B,C,D emwil Quwifi(hs.

A : Hadeam ean B: Archean ean

(i) UL HFed GPuICL X,Y,Z e6ip Wsmismen GBI BS.

X Paleozaicera
Y: Mesozaicera
Z Cenozoic era

N\
.. BbEIyedsd
@11) miiyflem uflurenLullesr MbB&H HBULNWOLBMET HHS. aBEmLID
F(DSIH0
QUITHIENLOLILITL Teug| TSI,
CoBOUT®BHTSI

:4‘[“%?“% BIOLOGY
\M T;'-"!.‘.'. e
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<
. e Bbrpyaded
(iv) (“Eon”, ”Era”) &60WmIG6N, W smhiseT 66iLSbTed wrgl el enmigedy? AHEELD
F(DSIH0
,,,,,,,,, yel&Fafls augeomBenm 4 HeumiGenTEaD Bwsoid Usy o Uiflasenmsab LNfléaEmn DU

_pwin. sme0. el

(V) BSHSIUILLL FnJlil] LOTBBRIST Bl OUBB WShiGemem GUWfBs.
1) yeluiwsd Amphibian oyl SGQUBBEmLD:

(B)

(1) omigsemen gl eT6iMBT6L  6T6dT6n?
,,,,,,,, OBBRETLHHBG Ceuns FheHHdd FheHH GldHosTend eeiplsm LiplLflenn
Siemwliiled gBUBLD  LoTBBLD

(i) anjlys QHmeiiend APTHl HHSb.
,,,,,,,,,,,,,,,, Lamarck @6t Q&meitensd

,,,,,,,,,,,,,,, ydw Darwin @6t Qamsiiend
(iii) sy BeOLOUDID QUTRE GHOHTmHEUTD LlmPpsHsHe0 LBBID SeICLIHESSHBHIH ST

FTHBHLOTEN (LPSIDI SUIOLIE6T H(Hb.

,,,,,,, 2 _emienalll QUBBIGQETSTOTeY.
RenyHelalaa i 10HbaHI  HLLNGHSH60 —LITHISTIIL]

,,,,,,, QUETEHH  BleNEVMIDHENGT  FHHHED — HeWdLIL] Hlewevswo

,,,,,,, CrTuIsEHECBA T B Fulwsoe)
BHHBBL_L 60N [Bl&LD6)

©_(HOUTELD TFFMRISH6N60  6T6u016001 Hemab

(iv) HB&Te0 UTGUTL(H (PpenBEeT LIFSTIoTs ellengalrsd alsFFuLenlbdhl aIHID APevHIaBH
o uiflwsd sempub SmSSellsl Flyd QOHTLIY uBBlwu AW HBH6160SHMENULD

YLD WMTHES OBTRILFH. SHHHMBW MbH MHQULIEHL HD6T H([Hb.

. Mora €| BIOLOGY
| Lamily
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Sldlevmicbeifleor

,,,,,,,,,,, O&TLT e@upmi&

H60H  FnBIbH6erlei  Ape0HIBBIS  HL_L6MIOLIL]

(V) @D 6T6TLISHBEHTEN 6UHTUIHBHEH6IT Lisv 2 ai(h. E60 SemraugeomBmIb@E il @6
6TEUITEMI LB 6T6ITLIENSE  GUMIUINISHSb.
,,,,,,,,,,, QUTEHI ApHTNS  @eIBlenal LISJHEH CEmsiiend  sHeflwmissien 10aFFABIULL Fnl LD

©

(1) smeuy @yrLHund SIUULBS QUTIRSHI HMTUTIDEEOH GLUBLILIL L FaJlil
LI6BITL| 61T 6T6m6U?
allg & bHevaianiel CHTBBINIGHILL L. &l GBTemIL  LIS&He0SHHTEOM6  L|emTfldd60601H61T
SIS QUTIPLD  (LPEEITULILD

o FHAULIFlulsmnipuib

(1) B6v6il HToUIHEIBETEY @BHBLILILL  LignflHSTausd (LpsGerBmiomen EulsOLT@GLD. R
AlHHHUIEHLUID (LPeneTUISHBSHI 6T6UMMBUNED FTHBIOTH DIEHLOUILD?

alHHE Hevalanien @BHSULLL  LsmiflhSHTeurnd Hpm HnsLIL o6 mhal
UTGHISTHSILBID lHHH Sreugdhdlen mredlimer e IQUmebE SenIpuIhiseT uv.
SATH6T,2_60FH6060 @BbHH UTHIGTE@GSD.

(i) B6p 2 _siterr eueWIULID FHev CHMCLMBM 6l6vRIGHHNMBID (LpemeNl [Hlewevenil 61(BHHISH

ST BaABEH. SHIUULL UG Bl QuUWIfBs.

N
Bbplyedsd

wpsHaAW__ugbLmIws@GSaie. DNA _(apsusesTLQrmipnhig.  Seniploen, st meLID

LIFeng We)|HLoemiusvleiier ;ﬁi@;l;@

| D pHIGbrewr 2 HNG HGI6UIL_BIGH6IT
3 Garewpwiren/sHefidhs BILOL| [HT6wT 4 clpene....
(LP6EUBT 6001 T 631
5 ewmuit 6 Ozmewienl_SGflul Llene)seT....
7 @S Leienmen HenFUITEOTEN  IT6D 8 s
Z iﬁr&ﬁi BIOLOGY
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N\
. BbEIyedsd
@iv) CoBariguwl Siemwliflsd SHTRIGD SenpuinTd WIBBLLIGID &L Lenoll] wrgl? aBEmLID
F(DSIH0

,,,,,,, WPHIG Brewr SASTE.

(V) gdal Lenioll] 1eiiseflevid ejemsuiul &0 (LpeiTenb HemiB  alleomigamefenr @Lbllsaillsvld FBmi
Coupi B FHFuewL A HBESID. DBl 6157 DiFHl s6uaUTH FHFLML B HHELD?

OapremienL_s@Gflul Lene)seir
FHOUTF B LewIolIbH6T /[ 1yliflerne)delt

(vi) 7 eIenild &L Lol LB6HEHeHE 6TelaITn 2 He|b?

AL NQUWFFHuUle CUTH HenFenul OTHBB 2 HAIb

3. (A
(1) @MIOLIHEHHLID 6TEIBTEL  6T6oT6T ?
GBUILL sHeflwsl S @5HH LS FhiHHemw 2 mans@h 2 ulflusd osThnur®
(1) @MIQLHBBHH I  DIGDIFnEVRIBET 6TEN6U?
Qe A6t Rmbendamul 2_BIF QFUISsuID Lelulsd o ulfler GeTLjFflenuls GLsmrsviD.
(iil) @eimispemdB BMICLHSHD RIS (LpsHB QM ICLIHHHLID  STOTLIAIBMISHE
RemL_uilsvsiten CoumITBHeT 3 HHB.

@eimis (penp RMICLIHBSLD AeimIBLO6L (pens RMICLIHBSLD
<6001, QLIewT  6T6d1B. 2 QUIBGMITT  Sieudlwiid, FHaldhsd  GUBCBTIIN b Lguw

SRS HETEHTHTBEVTLD
Lmliflenolormsvaet GHmemyIlD, LIBliyflenio  ompeL&6iT
@606m60/101BCILDSHIUTET S
Qgleurer QFuIeT(LPsHB SlleNTITETSHI, Umiiyflenouiuwiedsd Geumii’ L
CapmenimeLEH6iT sl flenio

el Floemen GHTeIBe0H6IT

(iv) @edmispens B ICLHBHHH6 (PHAUISHHINID WITHI?
_ GBIBGUUITBBLID [APeUID  DIEDIFn6VLDT6  LITIDLIDTUIOEH ST - BHT6imsen

CMFAUTHBIOMLUID HaTenoenl SiHefld@n.

(V)a)smaugnisefey LswnflaeT 2 @meundssHdlen Qurpd heoLoupid smULfley wmg?

b) 2 1o oD _HHTR HTTMIHMS FHBHLOTH E6THE:S.
SHTOUJRIBET HIOHI QUTDEHMS 6l L HFH FhHI Lflalmbslenw Sr(BLb.

Ljeuunifl HHTeugmiseil el hbd Lieniflee 2 meur@lo. Genel @@ Lopwiomes
FhHH.ABC0 BBeIHS eanenibensd lenourdrdaiiL Gouemrgul
Seudwdedeneo.

q_[ﬂ?mﬁ' BIOLOGY
QMIJ
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WA apsva)ym  Hlewevuiled o _eitem  CUeTemNlel & 60HHHe0 2 _6iTen  (PHTFF DL WITSH
WLewLd GUWID (WHIhs FHeo/ (Wlenl Hs elpHHumLsso

(1) gprenLimiy , elpsiply CFwBuTGEEnHEE RenLuilsvisien 4 GeumuTBaEei.

(iii) e Helev @IGeUTH GHevHHeIHHEH 28 BT HEHHEG @ SHLewel L BID @m Gl /
wL el GeusfBuBBLILIGeug seieurm 2 mig GFuwliLGaBa?

WPHT apsve® Blemeoulsd uIbLlHe BIhsy LIHLTU BBISSD eenILL LGS 6
et UIDHEH apli] alen) OHTL[HLD

F0BHHD. AUTDLIGHH Fie0bHBETEmND Hlenmalenl WD &ibdlevF Fml @Gomul SFIbLlsHal
SIBIBHBW (LpgelemL_u D

26 wLoLulipliy s0556000Gbe @B HOWLED 2 GUTEGD @6 elbsiipiy
HLHH VN HHEH! 4 bHIG6T 2 HAIT@GID

6w HM6VID 6IBHGID  UTIDLID OHTLSHHID. (P96 eueny 7 &IDDIDH6NT  61(HHEGID

@iv) aisefsy emied elbAHIIIBIL SUTbISHS B SHHe0mbHIE  LomefllIGILIewTewT 68t
HMHBEBLL60 BmLOUBID L 1D eueny eNbHISH6T SimFULDELITRSI HLSHSHUILIBLD
SLLenLILEHN6T FHWTEN GRMIFI60 6T(1DHIH.

GhDHeoF Fp@omd , elengd Gumdlenisy , oims QFeshdl , elFbarest
Hosyoud & e , Cuimeflior b

(v) a) wally albdled (WHHW 3 uGHBWend GEUILBGE @eubsur®h UGHWD (WL enLuied

BHMHBHL L 60 QFWBLIT sl BLoBOHTsiTen slsialenduilsd 2 Hoyb eeid GHMILILIBS.

2 & pISHHID —(IpL D& HeVSHH 6 OQausiilLB LDl Henem 2anBmled © S,
L6V @emIpLosmil s erpLeuimedl (b BB — elbHen ewaalbd ATP F6H8) elpmhissd
aured — elbHl FHwev CBTehd Bhd o Heyo.

b) &mBHL LY GQFWBLTL 960 2 6lTeNdHBMHBEBL LY (IVF) ereiimmsd srsiten?

SAMILGSHSULL G S ileyFal BlLHHDeH6M60  SHHaHSLLLILIL 6V.
©)
(1) BIOHH6E0O 6T6MBT6L  6T6dT60?
o 1 6060 SBHEH BFRIUSTIHSRIBEHD DICFLUS ey elenemurt BLI
,,,,, QUIBLSEHD HSBBUILL .
(i) eopHIFe BHHHL QOHTLFUTS FIeden 2 QHTINLH6T HHb.
,,,,, Smioen sisBpsu NH3 o @meirssep urea 2 gusgk

(i) Uyarewrsd Fdbme0 6T6IMBT60 616016017

<
BbEIyedsd

(B) GTHEMGIULD
F(DSIH0

(1) aplemL Bl 6T6IBTeL  6T6dT60? EELET

;,‘Q‘T’:_[ﬂmﬂﬂ BIOLOGY
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(iv) a) welgpaier Lgsren LyFens Hbsed SMIBD 6157

4. (A)

(1) wevTeMied MHAPD HTOUIHIBEHDHEG CUTFMeWIMUI GUPHRIGID LITHTEN  [HI6TTeRIhIE)

QewBLTBEHeT sTene?

(iii) dBHTFT Ul L H60 LleieuHlD Hlewtemmbiasentsy GomOsmeiteni®GID EyaFmuiemn
LoTBBRIGm6T GBEULIGHS.
a) Nitrobactor :NO; = NO3 (s0pHHCIBBIHSBID)

¢) Clostridium :Nz;—= NH; (N2 udlssed)

>iv) sraugid pHIFeT JICFUSHBG eudwiomen LyHmen N, SeflIGUTHLB6IT 6T6lelgeaIHha60
SIBSHHINVeHFLILIGLD?
(B)

(1) piCursemsmiTdasd (Eutrophication)  eteiimsmed  sTesTen?

..... Bosvdd LIFmeNH6T , el (HbHiole] ETFTUImIST BT Hleneussrilsy BHdbEI0eNL_6)IHEITED
SILTHHWTEN  DI60OHT eUeNTFSF)  JBLIL 60

(1) BBOUTFMEMUITESHIMBE STTCIDTN HTJ6NB6T cleneu?
..... SieNeYSHH SN MBHHECIB , CUTELELBBI SIS eI (BLILITEU6H6

SHILTITHB BT GLITETE G FTUIIBIS6IT

(1) By OsTEHseMsd ‘DIOBMDVTEFS’ 6l6tiB CHTBBUTL 0BG FTTeNIOTeN 2  HIGTEnHISSH

Fal_Lmisenenll GQuwifl(Bss.

(iv) ‘Eutrophication’ smyewions eBUBD UTHEBONT ilenee|deil 6Tene?
...... eemullesr emBuielsd SHenL UG, BOD oidsflsbssd , srpplemsiu Wflenasuimdssid

DNFBFHH0 ST BIBBLD, BFFHFLILSTTHBBIBET Hifl60 HenTH60,2 UITLILIONHMLID  GIPLIL]
©)

(1) 2_ulJlILIcLEUNHHEMID  6TETMBT6L 6160160 ?

<
. . . . L . L Bpplyedisd
b) Uyamewmisd Hbsedev erelauLIGTHET FIThslUL GausmBiD? AHEELD
QUOENELY
,,,,,,,,,,,,,,,,,,,,,,,,,, Na+>Cl-. . e

,,4&&% BIOLOGY
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i} . . . . o )
- BHMJ EFMIbS SO FTIHS Jmeil B] &b HOBOSTGSBEDLD Sieuisisi apaLD>
61 60

SBBTLEVIL 6WTEN  FH PV QoL HHMHSMISEHD , 2 Ulfeuropn FHev  Simislserls gii%];.

Coumun®aOBD.
(i) UWeeumd USBIBEmeT MUFSHH, @SICTHMVBESGID @B 2_SHTTMID HHSb.
a) 2 6B B @6
@@ BT gsT GP¥HS LpCHaHHe0 10l BId SuiBenauITsd STswlill (B 2 60dl6r Caum

LUGFHHeile0 @UITensUITS STEILILLTSH EN6D

b) ousAFoliy Reod
SeuBBilen  GuiBsnaswimer  Lelulwisd LIF8sFhAB@& iumsy ugel Sisuell_sHaled 2 _eien
QuiBenas 2 _UITLLRIMGBMIDGEH  IFHBISHOTH oW Sernd

2 _SIJewiD : ... SHEHHHIMM __THmS .. water hyacianth

c) eurpd 2 uljFaeu®
@ STlILGHUI LIHH STeoiiil B SerosuT Sreolil@gulsd
SAMILGSHSUULL/  Qufigid ol GUUGSSUILL L @ Hiseafsy o B SreuriLuGL @eiD.
o _Hgewid : lingual . icthiaphis
d) emwwsbsHed @eurld
HPBOHTGS @enlsn CHTABUTL Q6T 2 BISILILT IgEID QUFSID (PdHBWISSHIeUD
WS @SIBISBET
2 _SHTJeDd : B HleNevGUITETNSED  STemIILIBLD. L6 HEH60
e) LW @eond
gTHTe] Fnplul L eusndHulsd LIhey HTeumIS6NTe0 SHITeNdsILUL B T Sl mhHa!
QeiiBeuy L HendH CHIHS LU eumigei
2 _SHTJ6mID :
>iil) omdset  OeTLIUTE ALl L Sreysefer  SigliLenlulsd GCeuaiGaip  cIenHUITET
BB ET  DUBBT  UFFWHH0 Fewevdsd gBU @ GPUILL OHTLT  rpmhidlsd
SIBSHHLILLBeitenen. @6 igliien. [UCN Red Data Book 6b oimidlsefllss QHTLT eomid

TIRITH SIWIDULD 6T6u1d  GHMINILT(HS.

- FIDU] ST, GITLFFH OBLULIEDE . ..eeeererererieierieeeeeeeeens

.......... HUSHBGH R60HBTHW GEMMRIBET(EN) ...t

............................................................. WITEDEOT, QEUFTED GBI .eevrvrrereereirereereereseeseeeesesseesesessesesneens

............ AUHHBGH RVBBTGHID GEMRIBET(V U)ottt
-Fp1 - Siemie0

(iv) QFharaiusHs slemrsd eeten? (Red Data Book)
IUCN _ @eumsv. GeueMu_ i 1L SyshaB@&sTentall  Sieuy,allsomid  Eenmidberen
LTGIETUenL 2 BISILGHSHINSBSTE  HBQBIHHE0TE  HEDIOWID  LdHHSLD.

"4‘(%?“% BIOLOGY
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1y
2)
3)
4)
5)
6)
7

Y
2)
3)
4)
5)
6)
7
8)
9)

1))
2)
3)
4)
5)

Y
2)
3)
4)
5)
6)

Y
2)
3)
4)
5)
6)
7)
8)

5.(a) How do plants use the light energy absorbed by chlorophyll in photosystems during the light reaction
of photosynthesis?

When a molecule of chlorophyll or other pigments absorbs light, it becomes excited
The energy from the light is used to boost electrons to higher energy level

And become positively charged

The excited electrons, may pass through several electron carriers until

They reach the final electron acceptor and

Energy used for the photolysis of water

To produce the H* and electrons required

(b) Explain the following process that occur during the light dependent reaction.

Photo activation of the photosystem

Chlorophyll molecules, other organic molecules and proteins are

Organized into complexes in the thylakoid membrane called photosystem

Photosystem contain reaction centre which has chlorophyll a

There are two types of photosystems PS I and PS II

PS T (P700)

Chlorophyll a molecules absorbs light energy in 700nm wavelength

PS 1T (Psso)

Chlorophyll a molecules absorbs light energy in 680nm wavelength

PS I'and PS II absorb high energy and exciting electron to the higher energy level is an excited
electron and chlorophyll known as photo activation

Electron transport chain

A series of electron carriers in the thylakoid membrane of a chloroplast

Through which the excited electrons released from photo activated chlorophyll until accepted
And transported during light dependent reaction

At each step electron carriers alternatively reduced and oxidized

And energy releases

Cyclic and linear photophosphorylation

Synthesis of ATP from ADP and inorganic phosphate

Using energy released from the transport of photo excited electrons through electron transport chain
NADPH produced during the linear electron flow

Excited electron of PS II at primary electron acceptor of PS II

Will pass through electron transport chain to PS I and neutralize the PS 1

Energy released used to ATP synthesis

Photolysis of water

During light reaction, part of the light energy absorbed is used to split water to produce
OH", H* and electron

The splitting of water by light energy is called photolysis of water

H* accepted by H acceptor NADP*

And converted to NADPH

Activated electron released are accepted

By the positively charged chlorophyll molecules

PS II* to form back PS II
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Role of NADPH

1) NADPH formed is a reducing agent
2) That will be used in carbon dioxide fixation
3) The intermediate 1,3 -biphosphoglycerate
4) reduced to glyceraldehyde-3-phosphate by using
5) areducing agent in
6) calvin cycle
any 38 x4 =152

6.(a) Explain the principles of genetic finger printing

1) The unique set of genetic markers of an individual makes its DNA finger print

2) In human genome, about 95% of the DNA is non coding

3) Of which 30% - 40% consists of short sequences of repeated bases

4) These markers are called Small Tandem Repeats (STR)

5) Or microsatellite DNA

6) Eukaryotic DNA contains some non coding sequence where 2 — 6 base pairs are repeated
tandomly (one after other)

7) So that the length of these repeats vary

8) Since they non coding, variation do not have an impact on phenotype

9) The advantages of using STR markers are they occur frequently

10) Easily amplified by PCR

11) Highly variable polymorphism and

12) A large number of molecule characterized STR are variable

(b) Outline how genetic finger printing is carried out

1) Seperation of DNA from the tissue sample of an individual

2) DNA cut into fragments by

3) Using restriction endo nuclease

4) The satellite DNA are left intact so that their variable lengths are unchanged
5) DNA fragments are separated

6) In an agarose gel electrophoresis

7) Lined up according to size

8) Move towards the anode

9) DNA fragments are transferred to a nitrocellulose

10) Called southern blotting

11) Hybridize with probe

12) The specific portion of DNA fragment are bound to the radioactive gene probe
13) The unbound gene probes are washed off

14) The remaining DNA attached to the nylon membrane is placed on a sheet of x ray film
15) When the radioactive probes on this DNA are exposed to film

16) Pattern of light and dark bands appears after it is developed

17) That DNA finger print is formed by the pattern

(c) Application of DNA finger printing

1) Criminal identification

2) Victim identification

3) Paternity testing
12+16 +3 =31
Any 30 x5 =150
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7.(a) The concept of self and non self are important in the immune system. Explain this concept.

1) The immune system is capable of determining foreign substances in the body

2) Based on the compatibility with that substance usually

3) Pollen grains

4) Incompatible blood cells

5) Transplanted tissues

6) Known as foreign particles

7) Which is called non self

8) Defences against the animal body against these foreign invasions make up the immune system

9) Immune system of animals should be able to distinguish own body cells — self cells from non self
cells for initiating defensive mechanism

10) However if a foreign is compatible with the immune system

11) and is not recognised as pathogenic

12) No reaction will occur and the substance is then considered self

(b) Explain the adaptive immune responses

1) Acquired immunity in the ability of the body to defend itself against invading foreign agents

2) Through specific defence responses

3) By T lymphocytes and B lymphocytes

4) It shows specificity for particular foreign molecules

5) Recognition of animals’ own molecules; self cells and non self cells

6) Memory for most previously encountered pathogens immune logical memory

7) Acquired immunity is found only in the vertebrates

8) It shows two types of immune response

9) 1. Cell mediated immune responses

10) 2. Humoral immune responses

11) Cell mediated response is by T lymphocytes,

12) Does not involve antibody production

13) When T lymphocytes recognize antigens

14) It undergoes proliferation and differentiate into cytotoxic ‘T’ cells

15) Cytotoxic ‘T’ cells destroy infected cells by binding to the cell

16) and causing lysis of the cell membrane

17) some cells can form memory T cells

18) they cause stronger and more rapid responses at the subsequent encounter of the same antigen to the
body

19) humoral immune responses involves the production of antibodies by B lymphocytes

20) when B lymphocytes recognise an antigen

21) it responds by multiplying and differentiating into plasma cells

22) Plasma cells produce large quantities of antibodies specific to antigen

23) Antibodies released from the plasma cells act on the antigen in a specific way to destroy the antigen

24) Antibodies can neutralize and inactivate the specific toxins

25) And pathogen in the body fluid,

26) Blood and lymph

27) The antibody binds with that antigen to neutralize, inhibit and destroy it

28) Memory B cells are formed that can cause

29) Stronger and more rapid responses of the same antigen

30) Humoral immune response works mainly against antigens present in the body fluid
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8.(a) State the characteristics of lungs to serve as an efficient respiratory surface

1) Alveoli create a large surface area for gas exchange

2) Alveoli and capillary walls are both lined by simple squamous epithelia which reduce the distance
the gases need to travel by diffusion

3) The alveoli surface is moist to dissolve respiratory gases for diffusion

4) Alveoli are highly vascularized which enables the maintenance of a steep diffusion gradient of
respiratory gases

(b) Based on gas exchange, define the terms and the explain the process
(1) External respiration (2) Internal respiration

1) Gas exchange at the alveoli and in the tissue is a continuous process
2) Transport of oxygen from the lungs to the blood and movement of carbon dioxide from the blood to
the lungs

(1) External respiration

3) Movement of oxygen from the blood to the tissue

4) And carbon dioxide from tissues to the blood

5) Diffusion of oxygen and carbon dioxide requires partial pressure gradient

6) This is generated between the alveolar sac and blood during external respiration

7) Blood and tissues during internal respiration

8) During inhalation, fresh air mixes with the state air in lungs

9) Partial pressure of oxyen is higher and partial pressure of carbon dioxide is lower in the mixture of
air in lungs than in the blood capillaries surrounding the alveoli

10) Concentration gradient favouring the diffusion of these two gases in opposite direction

11) Net diffusions of oxygen takes place from alveoli to blood

12) Net diffusions of carbon dioxide takes place from blood to alveoli

13) When the blood leaves the alveolar capillaries,

14) Partial pressure of oxygen and partial pressure of carbon dioxide are in equilibrium with those of
alveolar air

15) Once this blood returns to the heart

16) It is pumped through the systemic circuit

17) When the blood reaching the tissues in the systemic capillaries have a higher partial pressure of
oxygen and lower partial pressure of carbon dioxide than in the tissues

18) These partial pressure gradients result in the net diffusion of oxygen from the blood stream into the
tissue

19) and carbon dioxide diffusion from the cells into the blood stream across the extracellular fluid/
interstitial fluid.

20) This is called unloading of oxygen and loading of carbon dioxide

21) Then the blood returns to heart an pumped to lungs again.

(c) Explain the process of homeostatic control of breathing

1) Breathing is regulated by involuntary mechanisms

2) Medulla oblongata is the main breathing regulating center found at the base brain

3) There are a pair of breathing control centers found in medulla and they are responsible for
regulating the breathing rhythm

4) A negative feedback mechanism is involved in regulating this processs

5) Sensors which detect stretching of the lung tissues are found in the lungs
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6) During inhalation these sensors send nerve impulses to the neurons that act as control circuits in the

medulla and further inhalation is inhibited and this prevents the lungs from over expanding
7) To regulate breathing, the medulla depends on pH changes in tissue fluids
8) The pH of tissue fluid is an indicator of blood carbon dioxide concentration
9) When metabolic activities increase, the concentration of carbon dioxide in the blood increases
10) Hence, a high carbon dioxide concentration results in an increase in H* concentration, thereby a
lower pH

11) This pH change is detected by the sensors in the medulla and in major blood vessels called arteries

and aorta
12) Sensors in the medulla and major blood vessels detect this decrease in pH.

13) In response, the control circuits in medulla increase the depth and rate of breathing until the excess

carbon dioxide is removed in exhaled air and the pH of blood comes to its normal value which is
7.4

38x4=152

9. (a) Describe the structure of stem apex

1) Apex of the stem is dome shaped

2) Covered by young leaves

3) Sometimes multicellular hairs or scaly leaves surround it
4) Consists of group of meristematic cells

5) Three basic types of meristematic tissues occur

6) Protoderm

7) Which give rise to the epidermis

8) Procambial strand

9) Giving rise to the vascular tissues

10) Ground meristem

11) Which produce ground tissues of parenchyma

12) Arrange as cortex

13) And pith

14) The shoot apex can be divided into four regions/ zones
15) Zone of cell division

16) Produce 3 types of meristematics by mitotic division of
17) Meristematic initials in the apex

18) Zone of cell enlargement

19) The daughter cells produced by the initials increase in size
20) Zone of cell differentiation

21) Each cell becomes fully specialized for its own particular function
22) Permanent tissues

(b) How does shoot apex differ from root apex?

23) root apex is protected by root cap but root cap is not found in shoots

24) shoot apex is protected by leaf primordia but they are not found in root apex

25) buds are present in shoot apex but absent in root apex

26) In zone of cell differentiation exarch xylem is formed from root apex but in shoot apex xylem
differentiate as endarch

27) Development of root hairs in the epidermis take place but root hairs do not rise from shoot apex

~N
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(c)Explain the T.S of dicot stem structure

28) outermost layer is epidermis

29) it is single layered

30) consists of rectangular /barrel shaped cells

31) stomata present on the epidermis

32) cuticle is located outer to epidermis

33) cortex located inner to epidermis

34) at the periphery of cortex

35) collenchyma is present

36) interiorly parenchyma is located

37) chloroplasts present in collenchyma cells

38) inner to the cortex, annule of vascular bundles is present
39) primary phloem at the periphery

40) inner primary xylem

41) intrafascicular cambium in between xylem and phloem
42) this is known as open vascular bundle

43) collateral vascular bundle

44) xylem is endarch

45) central region consists of pith

46) primary medullary rays in between vascular bundles

any 46 x 3 =138
+ diagram 12= 150
Diagram refer teachers guide resource book

10. Write short notes on the following
I. Green house gases

1) green house gases are responsible for global warming

2) the increase in the average temperature of the earth surface is global warming

3) or atmospheric or oceanic temperature

4) global warming is one of the major problem of climatic change

5) green house gases are

6) carbon dioxide (CO) — common green house gas

7) produced by burning of fossil fuels (for running vehicles, electricity generation, industries, etc)

8) burning of forests and solid wastes

9) Methane (CH4)

10) Released during anaerobic decomposing (at manure management and waste management)

11) Cattle farming /Paddy cultivation/Enteric fermentation

12) Methane has high global warming potential

13) Nitrous oxide (N.O)

14) Released mainly as a byproduct of fertilizer production and use/Combustion of certain
materials(biomass)/Nitric acid production

15) Fossil fuel combustion in internal combustion engines

16) Nitrous oxide can remain for a long time in atmosphere

17) Man made industrial gases namely

18) Perfluorocarbons (PFCs)/Hydrofluorocarbons (HFCs)/ Sulfur Hexafluoride (SF¢)
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19) Black carbon or the carbon particles which are suspended in lower atmosphere
20) Released as a result of the incomplete combustion of fossil fuels
21) These black carbon have an enormous ability to absorb heat and it cause to increase the air
temperature
22) The particles have the ability to absorb heat than carbon dioxide
23) Carbon monoxide (CO)/Nitrogen dioxide (NO»)/Sulfur dioxide(SO,)
24) Tropospheric(ground level) ozone (O3)
25) And nitrogen oxides (NOx)
26) Water vapour
27) Non methane volatile organic compounds (NMVOCs)
28) And aerosols are also considered as green house gases
Any 22

II. Food borne diseases

1) Microorganisms grow and multiply in food increasing the numbers of microbial cells, and also
produce toxic chemical substances

2) Ingestion of large numbers of microbial cells and their toxic chemicals by any one eating highly
contaminated food, may develop disease

3) These diseases/ illnesses are of two kinds

4) (a) food borne infections

5) (b) food intoxication

6) In food borne infections the contamination micro organisms enters the body of the person eating the
spoiled food, and grow inside the host, multiplying in numbers and also produce toxins which cause
symptoms of the characteristic disease

7) E.g: Salmonella typhi -

8) typhoid fever

9) Shigella —

10) Dysentery

11) Vibrio cholerae —

12) Cholera

13) In food intoxication, spoiled food already contains toxins which have been produced due to
microbial growth.

14) Any person who eats such contaminated food containing toxins will develop symptoms of the
disease within a short time

15) Food poisoning —

16) Staphylococcus aureus

17) Botulism —

18) Clostridium botulinum

19) Aflatoxins —

20) Produced by fungi Aspergillus flavus

21) In general both types of illnesses are referred to as due to food poisoning

Any 15

III. Binocular and monocular vision

1) In humans, both eyes are located in front of the face which facilitates coordinated vision from the
two eyes
2) However it is possible to see visual fields with one eye
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3) Seeing the visual field using only one eye is called monocular vision

4) However when one eye is used, three dimensional vision is impaired

5) Especially in relation to the judgement of speed and distance

6) Seeing the visual field using two eyes with greater overlapping fields of view is called binocular
vision

7) Unlike monocular vision, binocular vision enables three dimensional views

8) So binocular vision is very important in judging the speed

9) and distance of an approaching object such as a vehicle

10) It gives more accurate assessment of one object relative to another in relation to distance,

11) Depth, height and width

12) In some individuals, binocular vision may be impaired

13) Such individuals face difficulties to judge the speed and distance of an approaching object

22+15+13=50x3=150
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