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(GH[FHO DQG %7(& 4XDOL¢FDWLRQV

(GH[FHO DQG %7(& TXDOL¢{¢FDWLRQV FRPH IURP 3HDUVRQ WKH ZRUO(
‘H SURYLGH D ZLGH UDQJH RI TXDOL¢(¢FDWLRQV LQFOXGLQJ DFDGHPLI
VSHFL¢{¢F SURJUDPPHV IRU HPSOR\HUV )RU IXUWKHU LQIRUPDWLRQ Y
at 2727 HGH[FHOorFRPZ EWHE FRRYUNRXU %7(& TXDOL¢{FDWLRQV
$OWHUQDWLYHO\ \RX FDQ JHW LQ WRXFK ZLWK XV XVLQJ WKH GHWD
Z272Z HGH[FHO FRP FRQWDFWXYV

, \RX KDYH DQ\ VXEMHFW VSHFL¢{(F TXHVWLRQV DERXW WKLV VSHFL¢
VXEMHFW VSHFLDOLVW \RX FDQ VSHDN GLUHFWO\ WR WKH VXEMHFW
7TKHLU FRQWDFW GHWDLOV FDQ EMH 1RX®H ARHPD WRIPVWOHOANK LQJIJVHUYLF|

<RX FDQ DOVR XVH RXU RQOLQH $VN WAKHHGSHH BMO VAHRIX BRHZ DW/O QHH(
DQ (GH[FHO XVHUQDPH DQG SDVVZRUG WR DFFHVV WKLV VHUYLFH 6
EHORZ RQ KRZ WR JHW WKHVH GHWDLOV LI \RX GRQTW KDYH WKHP D

b= 20, -
L\ '.!-.-. |

*HW PRUH IURP \RXU H[DP UHVXOWYV
«DQG QRZ \RXU PRFN UHVXOWYV WRR

5HVXOWV3OXV LV (GH[FHOYV IUHH RQOLQH VHUYLFH JLYLQJ LQVWDQ
VWXGHQWVY H[DP DQG PRFN SHUIRUPDQFH KHOSLQJ \RX WR KHOS W

¥ 6HH \RXU VWXGHQWVY VFRUHV IRU HYHU\ H[DP TXHVWLRQ

¥ 6SRW WRSLFV VNLOOV DQG W\SHV RI TXHVWLRQ ZKHUH WKH\ QHH
¥ 8QGHUVWDQG KRZ \RXU VWXGHQWVY SHUIRUPDQFH FRPSDUHV ZLW
+

7JUDFN SURJUHVV DJDLQVW WDUJHW JUDGHYV DQG IRFXV UHYLVLRQ
ORFN $QDO\VLV

JRU PRUH LQIRUPDWLRQ RQ 5HVXOWYVIOXVH RHUW[MHRO GRFP LLOH WAVWWS O )
7R VHW XS \RXU 5HVXOWV30XV DFFRXQW FDOO XV XVLQJ WKH GHWD
Z727Z HGH[FHO FRP FRQWDFWXYV

SHDUVRQ KHOSLQJ SHRSOH SURJUHVV HYHU\ZKHUH

2XU DLP LV WR KHOS HYHU\RQH SURJUHVV LQ WKHLU OLYHV WKURXJK H¢
RI OHDUQLQJ IRU DOO NLQGV Rl SHRSOH ZKHUHYHU WKH\ DUH LQ WKH
HGXFDWLRQ IRU RYHU \HDUV DQG E\ ZRUNLQJ DFURVV FRXQWULHV
EXLOW DQ LQWHUQDWLRQDO UHSXWDWLRQ IRU UDLVLQJ DFKLHYHPHQW
RXW PRUH DERXW KRZ ZH FDQ KHOS \RX DQ B2\ EXW VWKXG HGW VXDIW

June 2012
SXEOLFDWLRQV &RGH 86

$00 WKH PDWHULDO LQ WKLV SXEOLFDWLRQ LV FRS\ULJKW
« 3HDUVRQ (GXFDWLRQ /WG
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' QWURGXFWLRQ

7KLY SDSHU DSSHDUV WR KDYH ZRUNHG YHU\ ZHOO ZLWK RQO\ D IHZ
RI WKH PXOWLSOH FKRLFH TXHVWLRQV DFKLHYLQJ WKH IXOO VSUHD
ZHUH OHIW EODQN DQG WKHUH ZDV QR HYLGHQFH LQ WKH PDMRULW\
LQVXI¢FLHQW WLPH WR FRPSOHWH WKH SDSHU

W ZDV SOHDVLQJ WR VHH WKDW PDQ\ FDQGLGDWHY KDYH OHDUQW Il
DQG WKHUH DUH IHZHU H[DPSOHV RI uDPRXQWY HFKURQLF YLOOXV V
DVNHG IRU D SUREDELOLW\ 8QIRUWXQDWHO\ WRR PDQ\ FDQGLGDWHF
FDUHIXOO\ DQG KDSSLO\ WU\ DQG DQVZHU D TXHVWLRQ WKDW KDV E
UDWKHU WKDQ WKH TXHVWLRQ LQ IURQW RI WKHP 7KLV ZDV SDUWL]I
DQG E LY

&DQGLGDWHY DOVR QHHG WR FKHFN WKHLU DQVZHUV IRU VHQVH )R
RI WKHLU WLPH GHVFULELQJ WKH IXOO FLUFXODWLRQ RI EORRG DUR
WR GHVFULEH WKH VWUXFWXUH RI WKH KHDUW" :K\ ZLOO WKH S+ LQ
DQ H[SHULPHQW WR LQYHVWLIJDWH WKH HIITHFW RI FKDQJLQJ VXEVWL
Rl WULJO\FHULGH K\GURO\VLV = ZK\ YDU\ HQJ\PH FRQFHQWUDWLRQ I
EHHWURRW"

6RPH FDQGLGDWHY ORVW PDUNV WKURXJK SRRU OLWHUDF\ DQG EDV|
FDOFXODWLQJ D SHUFHQWDJH FKDQJH RWKHUV WKURXJK FDUHOHV\
VWDWHPHQW ZKHQ D TXHVWLRQ FDUULHV WZR RU PRUH PDUNYV

+DYLQJ VDLG WKLV WKHUH ZHUH ODUJH QXPEHUV RI HIFHOOHQW UH
FOHDU DQG FRPSUHKHQVLYH VKRZLQJ D JRRG XVH RI WHFKQLFDO W

7TKH PXOWLSOH FKRLFH TXHVWLRQV LQ TXHVWLRQ FDXVHG IHZ SURI
FDQGLGDWHY JHWWLQJ HDFK TXHVWLRQ FRUUHFW ZLWK WKH H[FHS\
WKLUGV RI FDQGLGDWHY FRUUHFWO\ LGHQWL¢{¢HG WKH FRUUHFW ERQ

GCE Biology 6BI01 01 3
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Question 1(g)

7TKHVH UHVSRQVHY DUH D FURVYV VHFWLRQ RI WKH UDQJH RI PDUNV R
DOO IRXU PDUNV WKDQ VFRUHG QR PDUNYV

ORVW FDQGLGDWHY VWDWHG FRUUHFWO\ WKDW P51$ OHDYHV WKH Q>
)HZ FDQGLGDWHY WROG XV WKDW P51%$ LV D FRS\ RI WKH FRGLQJ VW
ELQGY WR WKH ULERVRPH 7KH PRVW IUHTXHQW PLVWDNH ZDV WR VL
ZLWKRXW VSHFLI\LQJ WKH VWUDQG LQYROYHG LQ EHLQJ FRSLHG RU
VRPHWLPHYV LQ D ZURQJ PDQQHU

7KH PDMRULW\ Rl FDQGLGDWHY UHFRJQLVHG WKDW W51$ LV LQYROY|
DFLG DQG ELQGV WR FRGRQV SUHVHQW LQ P51$ )HZ FDQGLGDWHV W
DPLQR DFLGV WRJHWKHU IRU SHSWLGH ERQGV WR EH IRUPHG $ FRPI
W51$ LV PDGH RI DPLQR DFLGYV

7KLV LV DQ H[DPSOH RI D JRRG UHVSRQVH VFRULQJ DOO IRXU PDUNYV

(g) Describe the role of each of the following in protein synthesis.
(4)

MRNA .. Complaviiban  baned {.H-él—':j . lt;l‘m.lfm fmptate byud on the DNA
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anthon.. . e e soa... Maglt. . .. me1 E;:wm.\amm‘t\d&o .]'.o‘\'..lw...d. .
tvbu,l.ixx.a.r fombarneh, ... Seacdghan

RNA . Tiansfes.. . RNA....cogmbn. .. iR, Acada,. and. . the . complementry.
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... loemdk.... ORI AW ppicte.. Sk, K8 (A, O, PYOMEAd.

ﬁ ResultsPlus

([DPLQHU &RPPHQWYV

7KLV FDQGLGDWH KDV JDLQHG FUHGLW IRU UHFRJQLVLQJ \
P51$ LV IRUPHG IURP FRPSOHPHQWDUY\ EDVH SDLULQJ

WR SDUW RI WKH '1$ DQG WKDW LW FD|Q EH WUDQVSRUWHG
RI WKH QXFOHXV 7KH W51% KDV DOVR EHHQ FRUUHFWO\
GHVFULEHG DV FDUU\LQJ DPLQR DFLGY DQG EHLQJ LQYRO
LQ WUDQVODWLRQ ZLWK DQWLFRGRQY LQWHUDFWLQJ ZLW

GCE Biology 6BI01 01



7KLV UHVSRQVH VFRUHV WKUHH RI WKH IRXU DYDLODEOH PDUNYV

( )

(g) Describe the role of each of the following in protein synthesis.
(4)

MRNA &AL, (<. Used in.. ok Qreress.. o Manscopaen.. Thg. QAL MWD s............

00 e nuclearides. (S .. covopemensing. £ £, DA ... Tots. A0S, I8.........
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enu\oe pranspoveed 1o vivosomes O »

ﬁ ResultsPlus

([DPLQHU &RPPHQWYV

7KLV UHVSRQVH JDLQHG FUHGLW [IRU UHFRJQLVLQJ
WKDW P51$ FDQ OHDYH WKH QXFQHXV DQG

EH WUDQVSRUWHG WR ULERVRPHY W51$ WUDQVSRUWLQJ
DPLQR DFLGV DQG W51$ EHLQJ XMHG LQ WUDQVODWLRQ

30HDVH QRWH WKDW IUHH QXFOHRWLGHYV
FRPSOHPHQWDU\ WR '1$ DUH QRW/HQRXJK IRU D
PDUN DV WKH\ FRXOG EH GHVFULELQJ UHSOLFDWLRQ

OO ResultsPlus

(IDPLQHU 7LS

7JUDQVFULSWLRQ RQO\ FRSLHV D VPDOO SDUW RI
WKH '1$ VR WKLV VKRXOG EH PDGH FOHDU
LQ DQ\ GHVFULSWLRQ RI WUDQVFULSWLRQ

GCE Biology 6BI01 01 5
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7KLV UHVSRQVH VFRUHV QR PDUNYV

—

(g) Describe the role of each of the following in protein synthesis.

o Comn prdinG e

\—

ResultsPlus

([IDPLQHU &RPPHQWYV

7KLYV UHVSRQVH LOOXVWUDWHY VRPH R| WKH SUREOHPV D |
FDQGLGDWHY KDG E\ FRQIXVLQJ 51%$ DRALQR DFLGV DQG '1$

GCE Biology 6BI01 01
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2@ ResultsP

us

(IDPLQHU 7LS

&KHFN WKDW \RX XQGHUVWDQG

WKDW '1$ DQG 51%

DUH HVVHQWLDOO\ FRGHV DQG WKDW SURWHLQV DUH
PDGH IURP WKH DPLQR DFLGV MRLQHG WRJHWKHU LQ
D VSHFL¢F RUGHU GXULQJ WUDQ[VODWLRQ




Question 2(a)(i)

7KLY TXHVWLRQ zZzDV GHVLIJQHG WR EH D VWUDLJKWIRUZDUG UHFDOO

FRPSDUH PRQRVDFFKDULGHY DQG GLVDFFKDULGHYV

0DQ\ FDQGLGDW

FRPPHQWV EXW D VLJQL;FDQW QXPEHU RQO\ PDGH RQH FRPPHQW D

FRPSDUH WKH WZR W\SHV RI PROHFXOH 30OHDVLQJO

\ DIHZ FDQGLGI

EHWZHHQ WKH VWUXFWXUDO IRUPXODH RI WKH WZR W\SHV RI PROHF

7KLV UHVSRQVH VFRUHV ERWK PDUNV DYDLODEOH

-
2 Carbohydrates are important components of our diets.

(a) Distinguish between the structures of each of the following pairs of carbohydrate
molecules.

(i)
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Monosaccharides and disaccharides
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ﬁ ResultsPlus
([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV UHFRJIJQLVHG WZR FOH
WKH WZR WA\SHV RI PROHFXOHV WKH QXPEH
DQG WKH SUHVHQFH RI WKH JO\FRVLGLF ER(
PRQRVDFFKDULGHY DORQH LV QRW HQRXJK |

DU GLITHUHQFHV
U RI VXJDU XQLW
G 7KH IRUPXOD
RU D PDUN E\ LW

GLUHFW FRPSDULVRQ KDV EHHQ PDGH WR Wi

A

ResultsPlus

([DPLQHU 7LS

H GLVDFFKDULGE

"KHQ DVNHG WR GLVWLQJXLVK EH}
PDNH VXUH \RX PDNH D FRPSDUD
FOHDUO\ UHIHUV WR ERWK WKLQ

TIWZHHQ WZR WKLQJV
WLYH SRLQW WKDW
JV EHLQJ FRPSDUHG

GCE Biology 6BI01 01
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7KLY UHVSRQVH VFRUHY QR PDUNYV

»
y Plus
(IDPLQHU &RPPHQWYV

&DUERK\GUDWH PROHFXOH LV WRR YDJXH [ ODNH VXUH \RX H[SUHVV YRXUVF
GLVDFFKDULGH LV DOVR D VLQJOH ADUERK FOHDUO\ ZKHQ GHVFULELRQJ PR

Plus

([DPLQHU 7LS

7KLY UHVSRQVH VFRUHVY RQH RI WKH WZR PDUNVY DYDLODEOH

O |
4 Plus Plus
(I[IDPLQHU &RPPHQWYV ([DPLQHU 7LS

2Q0H UHOHYDQW FRPSDULIVRQ| .| D FRPSDUDWLYH TXHVWLRQ LY ZRUWK
WKH WZR PROHFXOHV KDV EH PDNH VXUH \RX LQFOXGH WZR FOHDU VW

GCE Biology 6BI01 01



Question 2(a)(ii)

7KLY TXHVWLRQ DVNHG FDQGLGDWHYV WR FRPSDUH DP\ORVH DQG DP\
RI FDQGLGDWHY PDQDJHG WR VFRUH ERWK PDUNV IRU WKLV TXHVWL]
2Q WKH ZKROH WKHUH ZDV D JRRG UHFDOO RI WKH GLIITHUHQFHYV LQ |
WKH WZR PROHFXOHV 8QIRUWXQDWHO\ VRPH FDQGLGDWHYV GLG QR
HJ MXVW SRLQWLQJ RXW WKDW DP\ORSHFWLQ LV EUDQFKHG ZLWKR.

EUDQFKHY ZLWK DP\ORVH $ IHZ FDQGLGDWHYVY WKRXJKW WKDW DP\O
IHZ FRQIXVHG DP\ORVH DQG DP\ODVH

7KLY UHVSRQVH VFRUHVY ERWK DYDLODEOH PDUNYV

-

y Plus
/\ (IDPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV FRPSDUHG WKH[ERQGLQJ DQG
EUDQFKLQJ EHWZHHQ WKH WZR PROHFKOHYV DQG KDV DOVR
FRUUHFWO\ SRLQWHG RXW WKDW DP\ORVH LV D FRLOHG PR

7KLY UHVSRQVH VFRUHVY RQH RI WKH WZR PDUNYVY DYDLODEOH

E 4 >
N Flus
([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV FRUUHFWO\ FRPSDUHG WKH VWUDLJK
ZLWK WKH EUDQFKHG FKDLQ RI DP\ORSHFWLQ +RZHYHU W
FRPSDULVRQ RI WKH ERQGV LV QRW FORHDU HQRXJK IRU FUL
DV DP\ORSHFWLQ KDV DV ZHOO DV JO\FRVLGLF ERQGV

GCE Biology 6BI0101 9
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7KLY UHVSRQVH VFRUHY RQH PDUN

y Plus

-
X
(IDPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV FRUUHFWO\ LGHQWL ¢
PROHFXOH +RZHYHU WKH FRPPHQW DERXYV
EUDQFKHG LV QRW VXI¢FLHQW IRU FUHGLW
KDV EHHQ PDGH ZLWK DP\ORVH DQG SHSWL

HG WKDW DP\ORV
V DP\ORSHFWLQ E
DV QR FOHDU FRP
5H ERQGV DUH LQ

|
Plus

([DPLQHU 7LS

KHQ DVNHG WR GLVWLQJXLVK ERIWZHHQ WZR
PROHFXOHY PDNH VXUH \RX PDNH D FRPSDUDWLYH
FRPPHQW WKDW UHIHUV WR ERWK PROHFXOHV

GCE Biology 6BI01 01



Question 2(b)

7KLY TXHVWLRQ DFKLHYHG DQ H[DFW VSUHDG RI PDUNV ZLWK D WKL
D WKLUG VFRULQJ DQG D WKLUG VFRULQJ ERWK PDUNV DYDLODEOH
DQVZHUVY ZKHUH FDQGLGDWHY GHPRQVWUDWHG D JRRG XQGHUVWDQ

+RZHYHU VRPH FDQGLGDWHYV IRFXVVHG RQ WK
ZK\ DQ H[FHVV FRXOG FDXVH ZHLJKW JDLQ ©6R

H VWRUDJH SURSHUWL
PH FDQGLGDWHYV WKR.

FRQWDLQ IDW DQG RWKHUV WKRXJKW WKDW UDWKHU WKDQ EHLQJ D

XVHG HQHUJ\ WR EH GLJHVWHG DQG EURNHQ G

RZQ

7KLY UHVSRQVH VFRUHG ERWK PDUNV DYDLODEOH

[ -
[ ResultsPlus
([DPLQHU &RPPHQWYV

7KLV FDQGLGDWH KDV UHFRJQ
JDLQ LV D FRQVHTXHQFH RI H(

| VHG WKDW ZHLJKW
HUJ\ LPEDODQFH

Plus

([DPLQHU 7Ls

7R LPSURYH WKLY DQVZHU LW
FOHDUHU WKDW FDUERK\GUDW
HOQHUJ\ DQG WKDW LW LV WKH

FRXOG EH PDGH
HVY DUH D VRXUFH RI
FDUERK\GUDWHY WKDW

DUH EHLQJ FRQYHUWHG WR IDYV

V QRW WKH HQHUJ\

GCE
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7KLY UHVSRQVH VFRUHG RQH RI WKH WZR PDUNV DYDLODEOH

Plus
([DPLQHU &RPPHQWYV

7KLV FDQGLGDWH FRUUHFWO\ UHFRJQUYVHV WKDW H[FHVYV

FDUERK\GUDWHYV FDQ EH VWRUHG DV IDW :KHUH WKH IDW!'
VWRUHG LV QRW GLUHFWO\ UHOHYDQW| WR WKH TXHVWLRQ
GRHV QRW JDLQ DQ\ H{[WUD FUHGLW IRYU WKLV LQIRUPDWLR

o
%

7KLY UHVSRQVH VFRUHY QR PDUNYV

Hlus
/\ (IDPLQHU &RPPHQWYV

$ FRPPRQ HUURU ZLWK WKLV TXHVWLRQ ZDV LQ
FDQGLGDWHYV WKLQNLQJ WKDW FDUEHRK\GUDWHY FRQWDLC
RU /'/V ZKLFK LV ZK\ WKH\ FRQWULEXWH WR REHVLW\

Plus

([DPLQHU 7LS

5HPHPEHU WKH NH\ WR ZHLJKW JDLQ RU
ORVV LV WKH HQHUJ\ EDOD|IQFH RI WKH ERG\

GCE Biology 6BI01 01



7KLY UHVSRQVH DOVR VFRUHG QR PDUNYV

»
<« y Plus
/\([DPLQHU &RPPHQWYV

$ VLIQL,;FDQW QXPEHU RI FDQGLGPWHY JRW GLVWUDFWF
E\ WKH VWRUDJH SURSHUWLHV RI YRPH FDUERK\GUDWHYV
DQG HLWKHU IRFXVVHG RQ KRZ JRRG WKH\ DUH WR
VWRUH RU KRZ ORQJ LW WDNHV WR EUHDN WKHP GRZQ

“ ([DPLQHU 7LS
-XVW EHFDXVH D PROHFXOH FDQ EH VWRUHG

LW ZLOO QRW DXWRPDWLFDHOO\N FDXVH REHVLW\

GCE Biology 6BI01 01 13
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Question 3(a)

ORVW FDQGLGDWHY KDG JRRG NQRZOHGJH RI WKH KHDUW DQG FRXO(
KRZHYHU FDQGLGDWHY PD\ KDYH DFKLHYHG PRUH PDUNV LI WKH\ VW
DYRLG WKHP JHWWLQJ LQWR D PXGGOH RU LQFOXGHG D ODEHOOHG (
DQ DFFRXQW RI WKH FDUGLDF F\FOH DQG IXOO FLUFXODWRU\ V\VWHF
WKDQ WKH VWUXFWXUHV RI WKH KHDUW DQG WKHUHIRUH PLVVHG PD
WKDW KDG EHHQ DVNHG

7KLY TXHVWLRQ zZzDV DVVHVVHG IRU 4:& TXDOLW\ RI ZULWWHQ FRPP)>
RQ VSHOOLQJ WHFKQLFDO WHUPV FRUUHFWO\ 7KH PRtNuMsBRIPPRQ VS
ventricals. &DQGLGDWHV ZHUH DEOH WR JHQHUDOO\ VFRUH ZHOO RQ WK
EHWZHHQ WR PDUNV ,QWHUHVWLQJO\ YHU\ IHZ FDQGLGDWHYV PDC
DQVZHUV WKRVH WKDW GLG RIWHQ SLFNHG XS PDUNV HDVLO\ E\ FOF
ZHUH SRVLWLRQHG LQ WKH KHDUW &DQGLGDWHY RIWHQ SRLQWHG R
GLG QRW DOzZD\V UHIHU WR WKH SRVLWLRQ RI WKH DWULD UHODWLY |
IHZ VLPSOH DQG FOHDU GHVFULSWLRQV RI VHSDUDWLRQ RI WKH VLG
WR WKH PXVFXODU QDWXUH RI WKH ZDOOV O0DQ\ VWDWHG WKDW WKF
ULJKW VLGHY ZLWKRXW UHIHUHQFH WR WKH YHQWULFOHY DWULD RL
IRU FOHDU GHVFULSWLRQV RI WKH SRVLWLRQ RI WKH $9 YDOYHV DQC
DQG FRUUHFW GHVFULSWLRQV UHIHUULQJ WR WKH SRVLWLRQV RI EL
LQHYLWDEO\ WKHUH ZHUH D VPDOO QXPEHU RI FDQGLGDWHYVY ZKR PL]|
WKH ZURQJ ZD\ URXQG :LWK WKH VHPLOXQDU YDOYHV PDQ\ UHVSRQ
EHLQJ EHWZHHQ WKH UHVSHFWLYH YHQWULFOH DQG DUWHU\ ZLWKR.
MXVW ZLWKLQ RU DW WKH EHJLQQLQJ RI WKH DUWHULHY 7KHUH ZHU
LQFOXGHG WHQGRQV WHQGLQRXV FRUGY 6RPH UHIHUHQFHYV ZHUH V|
DQG D PLQRULW\ UHIHUUHG WR FRURQDU\ DUWHULHV FRYHULQJ WKH
EORRG QOQXWULHQWYVY WR WKH KHDUW 7KH EHWWHU DQVZHUV FOHDU
SXOPRQDU\ DUWHU\ DQG YHLQ WR WKH FRUUHFW FKDPEHUV E\ VWDW
RIWHQ JDLQHG E\ FDQGLGDWHY GHVFULELQJ WKH FRUUHFW EORRG A

GCE Biology 6BI01 01



7KLY UHVSRQVH VFRUHY DOO ¢YH PDUNV DYDLODEOH

<« lus
/\([DPLQHU &RPPHQWYV

7KLV UHVSRQVH PRUH WKDQ FRYHUV HQRXJK PDUNV WR VFRUH WKH

PD[LPXP PDUNV DYDLODEOH LW DOVR GHPRPVWUDWHY WKH YDOXH RI D

TXLFN VNHWFKHG GLDJUDP WR KHOS FODULI SF]
O 4

7KH WH[W FRYHUV WKH VHSDUDWLRQ RI WKH us H
FKDPEHUV SRVLWLRQ RI WKH $9 YDOYHV DQ|G VV\ ([DPLQHU 7LS \Y
RI WKH YHQWULFOH ZDOO 7KH GLDJUDP KHPSV

SRLQWV DQG DOVR PDNHV LW FOHDU ZKLFK PWU ' 'RQ W EH DIUDLG WR VNRW
WKH UHODWLYH SRVLWLRQV RI WKH DWULD DQG| GLDJUDP RU JUDSK ZKHUW
DUH DVVRFLDWHG ZLWK WKH FRUUHFW YHQWULI pSSURSULDWH WR KHOS[G48
LQ WKH ZURQJ SRVLWLRQ VR ZRXOG QRW JDILQ § LQ DQ HIWHQGHG ZULWWHQ

GCE Biology 6BI01 01 15
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o
%

y

+lus
/\ ([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH JDLQV FUHGLW
QXPEHU DQG UHODWLYH SRVLWLR
RI WKH KHDUW 8QIRUWXQDWHO\
HIDPSOH RI ZKHUH DOWKRXJK WKH
UHFRJQLVHY RWKHU IHDWXUHV RI
FLUFXODWLRQ WKH\ DUH H[SUHVYV
EH ZRUWK\ RI FUHGLW )RU H[DPS
ZKHUH WKH QDPHG EORRG YHVVH(

7KLY UHVSRQVH VFRUHY WZR RI WKH ¢YH PDUNV DYDLODEOH

RU |
QV ¢

Plus

DPLQHU 7LS
i FD (1 Q

WK
H G
OH
DV D

DQG WKH FRURQDU\ EORRG YHVVH

oV

'KHQ DQVZHULQJ DQ H[WHQG
TXHVWLRQ DERXW WKH VWU
RUJDQ FRQVWUXFW \RXU DQ
WR PDNH VXUH GHWDLOV DU

HG

FWXU
VZHU F
H I XOC

DQG FRUUHFW WHFKQLFDO Q

DPHV

GCE Biology 6BI01 01



7KLY UHVSRQVH VFRUHVY RQH RI WKH ¢YH PDUNVY DYDLODEOH

-
<%

4 Plus

([DPLQHU &RPPHQWYV

7KLV FDQGLGDWH JDLQV FUHGLW|IRU WKH GHVFULSWLR
Rl WKH OHIW DQG ULJKW VLGHV EHLQJ VHSDUDWH 7KH
UROH RI WKH KHDUW DQG FLUFXODWLRQ LV FRYHUHG E
WKH TXHVWLRQ DVNV IRU WKH VWUXFWXUH RI WKH KHD
WR EH GHVFULEHG ZKLFK LV FOHPUO\ QRW GHVFULEHG
LQ WKLY UHVSRQVH 8QIRUWXQDWHO\ WKLV LV D
FRPPRQ IDXOW RI PDQ\ FDQGLGDWHY DQVZHUYV

4  ; us

(I[DPLQHU 7LS

5HDG WKH TXHVWLRQ FDUHIXOO\ DQG PDNH
VXUH \RX DQVZHU WKH TXHVWLRQ DVNHG

GCE Biology 6BI01 01 17
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Question 3(b)

ORVW FDQGLGDWHY VDLG WKDW WKH KHDUW KDV WR SXPS WKH EORR
WKH JLUDIIH WKDW WKH JLUDIIH QHHGYVY D FLUFXODWLRQ WR SURYLG
QRW HI(¢FLHQW GXH WR D ORZ VXUIDFH DUHD WR YROXPH UDWLR 6R
QHHGYVY WR EH SXPSHG DW KLJK SUHVVXUH DQG WKDW WKH JLUDIIH K
) HZ FDQGLGDWHY VDLG WKDW FDSLOODULHVY DUH QHHGHG WR HQVXU
DUH FORVH WR WKH EORRG VXSSO\ DQG HYHQ OHVV WKDW R[\JHQ LV
UDWH RI WKH JLUDIIH RU WKDW WKH FLUFXODWRU\ VIVWHP KHOSV U}

7TKHUH ZHUH VRPH QLFH GHVFULSWLRQV LQ WKH EHVW DQVZHUV OLQ
WR WKH KLJK EORRG SUHVVXUH DQG SXPSLQJ EORRG D ORQJ ZD\ DV
KLJK IRU SXPSLQJ WR WKH OXQJV WR DYRLG GDPDJH

6XUIDFH DUHD WR YROXPH UDWLR ZDV I[UHTXHQWO\ QRW IXOO\ XQGH
FDQGLGDWHYV VDLG LW LV ODUJH LQ D JLUDIIH $ IHZ FDQGLGDWHV H
WR EH DFWLYH WR FDWFK LWV SUH\

GCE Biology 6BI01 01



7KLY UHVSRQVH VFRUHY DOO IRXU PDUNV DYDLODEOH

(IDPLQHU &RPPHQWYV

7KLV FDQGLGDWH UHFRJQLVHVY WKH|SUREOHPY DQG OLPL
RI D ODUJH ERG\ VLIH DQG ZKDW WKH KHDUW LV XVHG IR

\ (IDPLQHU 7LS

us
3OHDVH QRWH WKDW VXI{¢FLHQW SUHVVXUH LV QRW
WKH VDPH DV KLJK SUHVVXUH |DQG WKHUHIRUH
WKLV UHVSRQVH ZRXOG QRW UHFHLYH WKH PDUN
IRU WKH KHDUW SURGXFLQJ KLJK EORRG SUHVVXUH

GCE Biology 6BI01 01 19
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7KLY UHVSRQVH VFRUHG WZR RI WKH DYDLODEOH IRXU PDUNYV

E 4

%

/\ ([DPLQHU &RPPHQWYV

7KLV FDQGLGDWH UHFRJQLVHYV WKDW GLI
LWVHOI DQG WKDW WKH EORRG FDUULHYV

+RZHYHU WKH\ KDYH QRW PDGH LW FOHD
WR JHW EORRG DOO WKH zZD\ XS WR WKH
PDGH WKH FRPPRQ PLVWDNH WR VWDWH

% Plus

(IDPLQHU 7LS

SHPHPEHU ODUJH ERGLHYV
ODUJH YROXPH VR QRUPDQG

DQ DQLPDO D ODUJH VXUIDFH DUHD WR Y

G\

PHD
O\ \
V VF

AT C

DUHD WR YROXPH UDWLR L

GCE Biology 6BI01 01



7KLV LV D W\SLFDO H[DPSOH RI D UHVSRQVH WKDW GLG QRW UHFHLY

B
Plus
/\ (IDPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV QRW H[SUHVVHG WKHPVHOYHYV

FOHDUO\ HQRXJK RU LQFOXGHH VXI¢(FLHQW GHWDLO
IRU FUHGLW H[SHFWHG DW $6 OHYHO

Plus
([DPLQHU 7LS
ODNH VXUH DQVZHUV LQROXGH GHWDLO

FRYHUHG DW WKH OHYHO H[SUHVVHG LQ
WKH $6 VSHFL,FDWLRQ AFRQWHQW

GCE Biology 6BI01 01 21
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Question 4(a)

ORVW FDQGLGDWHY VWDWHG WKDW WKH HQ]J\PH LQFUHDVHYVY WKH UDV
vDLG WKDW WKH UDWH RI UHDFWLRQ ZLWK WKH HQ]J\PH SUHVHQW LV
PDQLSXODWHG ¢(JXUHV W ZDV SOHDVLQJ WR VHH WKDW PRVW FDQC
DORQJ WKH OLQHVY WKDW WKHUH ZDV D GHFUHDVLQJ UDWH RI LQFUH
LQFUHDVLQJ VXEVWUDWH FRQFHQWUDWLRQ

+RZHYHU RQO\ D IHZ FDQGLGDWHV VSRWWHG WKDW WKH LQFUHDVH
ZLWK RU ZLWKRXW WKH HQ]J\PH SUHVHQW DERYH VXEVWUDWH FRQFH

7KH PRVW FRPPRQ PLVWDNHY ZHUH WR OLQN WKH LQFUHDVH LQ WKH
LQ VXEVWUDWH FRQFHQWUDWLRQ WR VWDWH WKDW WKH UDWH RI U]
FRQFHQWUDWLRQV RU WR MXVW TXRWH ¢(JXUHV VWUDLJKW IURP WK

GCE Biology 6BI01 01



7KLY UHVSRQVH VFRUHG ERWK PDUNV DYDLODEOH

L] -
. y Plus
(IDPLQHU &RPPHQWYV

7KLV FDQGLGDWH KDV UHFRJQLVHG WKH HIIHFW RI

WKH HQ]J\PH DQG LOOXVWUDWHG LW ZLWK D FRUUHFW
PDQLSXODWLRQ RI WKH ¢JXUHV E\|[VWDWLQJ KRZ PXFK
KLIJKHU WKH UDWH LV DW D SDUWLFXODU FRQFHQWUDWL

GCE Biology 6BI01 01 23



7KLY UHVSRQVH VFRUHG RQH RI WKH WZR PDUNV DYDLODEOH

> f— | —
1
/\ ([DPLQHU &RPPHQWYV \, ([DPLQHU 7LS

7KLY UHVSRQVH LV W\SLFDQ RI|:KHQ GHVFULELQJ D JUDSK ZRUYUWK PRU
QXPEHU RI UHVSRQVHV ZKLFK V| RQH PDUN LGHQWLI\ DQ\ FKDQPUHV LQ W
MXVW RQH PDUN IRU UHFRJQLVJ WUHQG VKRZQ LQ WKH GDWD DPQG RU P
HQJ]\PH LQFUHDVHVY WKH UDWH H ¢JXUHV WR LOOXVWUDWH WKH SRLQW |

24 GCE Biology 6BI101 01



7KLY UHVSRQVH VFRUHG ERWK PDUNV DYDLODEOH

([DPLQHU &RPPHQWYV
7KLY FDQGLGDWH KDV UHFRJQLVHG WKDW WKH HQ]J\PH LQFUH
LQLWLDO UDWH RI UHDFWLRQ EXW WKH\ KDYH DOVR VSRWWEL

UDWH RI LQFUHDVH FKDQJHYVY DQG DFWXDOOQ\ PDWFKHV WKH L
UDWH ZLWKRXW WKH HQ]J\PH DW WKH KLJKHU FRQFHQWUDWLR

GCE Biology 6BI01 01 25



7KLY UHVSRQVH VFRUHY QR PDUNYV

A

O
. +IUS
/\ ([DPLQHU &RPPHQWYV

7KLV UHVSRQVH LV W\SLFDO Rl WHRVH WKDW
VFRUH DQ\ PDUNV DV WKH\ KDYH QRW DQV
TXHVWLRQ DVNHG 7KH\ DUH DVNHG WR G +lus
HIITHFWV Rl WKH HQ]\PH DQG LQVW|HDG G ([DPLQHU 7LS
HIITHFWV Rl WKH VXEVWUDWH FRQHRHQWUD

H[SODLQ ZKDW WKH HQJ]\PH GRHV [EXW DJ[ 5HDG WKH TXHVWLRQ FDUHIXOC
KDV QRW EHHQ DVNHG LQ WKH TXHVWLRQ | DQVZHU WKH TXHVWLRQ DVNHG

QL OHG WR

26 GCE Biology 6BI101 01



Question 4(b)(i)

2YHU WKUHH TXDUWHUV Rl FDQGLGDWHY FRUUHFWO\ UHFRJQLVHG W
EURNHQ 7KH PRVW FRPPRQ PLVWDNHVY LQYROYHG QDPLQJ JO\FRVLG
ERQGV

/\ (IDPLQHU &RPPHQWYV

7KLV LV D WASLFDO UHVSRQVH WKDW VFRUHG WKH PDUN

(IDPLQHU &RPPHQWYV

7KLV LV DQ H[DPSOH RI RQH RI WKH PRVW FRPPRQ
HUURUVY UHVXOWLQJ LQ WKH PDUN QRW EHLQJ DZDUGHG

GCE Biology 6BI01 01 27
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Question 4(b)(ii)

ORVW FDQGLGDWHY FRUUHFWO\ UHFRJQLVHG WKDW JO\FHURO DQG II
EUHDNGRZQ Rl WULJO\FHULGHV 7KH PRVW FRPPRQ HUURU ZDV WR L
WKLV K\GURO\VLV UHDFWLRQ

ODUNV ZHUH DOVR ORVW |IRU WULJO\FHULGHV R[\JHQ HQHUJ\ RU JO
UHIHUUHG WR IDWW\ DFLG WDLOV

‘H ZHUH SOHDVHG WR VHH SURSDQ WULRO RFFDVLRQDOO\

7KLY UHVSRQVH VFRUHVY ERWK DYDLODEOH PDUNV

Plus
/f\\(WPLQHU&RPPHQWV
7KLV LV DQ H[DPSOH RI WKH PRVW FRPP]

RQ FRUUHFW UHVSR

7KLY UHVSRQVH VFRUHG QR PDUNYV

Plus
/\([DPLQHU &RPPHQWYV
7KLYV UHVSRQVH LOOXVWUDWHY WZR RI WKH PRVW FRPPRQ |
FRQIXVLQJ JOXFRVH DQG JO\FHURO DQG
WKLQNLQJ WKDW ZDWHU LV D SURGXFW

RI D K\GURO\VLV U

Plus

([DPLQHU 7LS

S5HPHPEHU WKDW FRQGHQVDWLRQ UHDFWLRQV

UHPRYH ZDWHU DQG K\GURQ\VLV UHDFWLRQV
DGG ZzDWHU WR WKH PROHFKOHYV

GCE Biology 6BI01 01



Question 4(b)(iii)

7TKHUH ZHUH DQ DODUPLQJO\ KLJK QXPEHU RI FDQGLGDWHY ZKR WKR
LQFUHDVH VRPH HYHQ TXDOLI\LQJ WKLV ZLWK WKH UHFRJQLWLRQ WHK
SUHVHQW ©6RPH UHVSRQVHV LIQRUHG WKH TXHVWLRQ DVNHG DQG Z
RI UHDFWLRQ LQVWHDG $V D UHVXOW RQO\ MXVW RYHU KDOI RI WKI
REWDLQ WKLV PDUN

7KLY UHVSRQVH JDLQHG WKH DYDLODEOH PDUN

—

Plus
/\ ([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV FRUUHFWO\ UHFRJQLVHG
WKDW WKH PL[WXUH ZRXOG EHFRPH PRUH

DFLGLF DQG WKHUHIRUH WKH|S+ ZLOO GHFUHDVH

7KLY UHVSRQVH VFRUHYVY QR PDUNYV

C
¢ Plus
(IDPLQHU &RPPHQWYV

7KLV UHVSRQVH LOOXVWUDWHY WKH PRVW FRPPRQ HUUR
LH IRUIHWWLQJ ZKLFK ZD\ URXQG|WKH S+ VFDOH JRHV

Plus

(I[DPLQHU 7LS

&KHFN DQVZHUV FDUHIXOO\ WR PDNH VXUH WKH\ PDNH
VHQVH LV SURGXFLQJ DFOGO NRH O b WW\
PDNH WKH PLIWXUH PRUH DONDOLQ®PH OHVV DFLGLF"

GCE Biology 6BI01 01 29
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Question 4(c)

$ QXPEHU Rl FDQGLGDWHY GHVFULEHG WKH FDWDODVH H[SHULPHQW
LQFOXGHG SRWDWRHV EHHWURRWY DQG D YDULHW\ RI RWKHU YDULI
FDQGLGDWHY FRUUHFWO\ UHIHUUHG WR D UDQJH RU D QXPEHU RI G
EXW D VLIHDEOH QXPEHU RI FDQGLGDWHY GHVFULEHG D UDQJH RI HC
NHHSLQJ WKH VXEVWUDWH FRQFHQWUDWLRQ FRQVWDQW 7KLV ZDV C
DPRXQW RI LQIRUPDWLRQ WKH FDQGLGDWHYV KDG WR KHOS WKHP XVI
Rl WKH TXHVWLRQ &DQGLGDWHV ZKR GHVFULEHG D GLIIHUHQW H[SH
IRU PDQDJHG WR JDLQ DFFHVV WR D UHDVRQDEOH QXPEHU RI PDUNYV
IHDWXUHV RI D SODQ

ODQ\ FDQGLGDWHY UHIHUUHG WR UHSHDWYV IRU UHOLDELOLW\ DQG D
WHPSHUDWXUH RU YROXPH RI VROXWLRQV 30OHDVLQJO\ VRPH FDQGL
YDOXH RI UHSHDWV ZLWKRXW WKH HQ]J\PH DQG WR FRQWUROOLQJ WK
SOHDVLQJ WR VHH D QXPEHU RI UHIHUHQFHYV WR HTXLOLEUDWLQJ WK
HQ]J\PH DQG VXEVWUDWH

W ZDV GLVDSSRLQWLQJ WR QRWH WKH QXPEHU RI FDQGLGDWHYV ZKR
UPDPRXQWYT RU GHVFULELQJ URRP WHPSHUDWXUH DV D UHOLDEOH FR

5HVSRQVHV UDQJHG ZLGHO\ IURP SRRUO\ HISUHVVHG DQVZHUV ODFN
DQVZHUV FOHDUO\ H[SUHVVHG VRPH RI ZKLFK JDWKHUHG DURXQG
PD[LPXP RI

7TKHUH ZHUH PDQ\ UHVSRQVHV ZLWK GHVFULSWLRQV RI KRZ WR SORW
ZHUH SDUW Rl WKH H[SHULPHQWDO SURFHGXUH

6RPH FDQGLGDWHY VSHQW VRPH WLPH RQ VDIHW\ + JRJJOHV ODE FR
DQLPDOV LQ ZRUN DUHD

7KLV UHVSRQVH VFRUHV DOO ¢(¢YH PDUNV DYDLODEOH

GCE Biology 6BI01 01



[ /
%
N P lus
([DPLQHU &RPPHQWYV
7KLV LV H[DPSOH RI D FDQGLGDWH ZKR FOHD
7KLV FDQGLGDWH KDV DFWXDOO\ PHW WHQ V

LQFOXGLQJ WKH UDWH RI UHDFWLRQ WKH Q
UHSHDW DQG VXLWDEOH FRQWUROV HWF

UO\ XGHUVWDQGV

RI WKH LQYHVWLIJDWLRQ DQG WKH NH\ HOHPHQWYV RI ZKDW WR LC

HSDUDWH PDUN SRL

FOHDU GHVFULSWLRQ RI WKH GLITHUHQW YDULDEOHKRY DQG KRZ W

HHG WR PL[ WKH VR

| n
IS

\ (I[IDPLQHU 7Ls

8VH HIFHOOHQW H[DPSOHV OLNH WKLYV

OHDUQ LW XQGHU WKH DVVXPSWLRQ W

WR H[SORUH WKH IH

RI D JRRG H[DP GHVFULSWLRQ RI D SUDFWLFDO EXW GR Qf

KDW ZH ZLOO DVN W

TXHVWLRQ DERXW WKH VDPH SUDFWLFDO LQ QH[W \HDU V }

7KLY UHVSRQVH VFRUHG WZR PDUNYV
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/\ ([DPLQHU &RPPHQWYV

7KLV UHVSRQVH LV W\SLFDO RI PDQ\ FDQGLGDWHY ZKR LJQRUH
FRQWH[W RI WKH LQYHVWLJDWLRQ EXW VWLOO|(PDQDJHG WR S|
RI PDUNV IRU H[SHULPHQWDO GHVLJQ IHDWXUH LQ WKLV FDV
RI WHPSHUDWXUH DQG PHDVXULQJ WKH WLPH IRU WKH UHDFWL
EXITHU WR FRQWURO WKH S+ LV QRW XVHIXO LQl WKLV FRQWHI[W
DUH QRW FOHDU RU DSSURSULDWH IRU WKH FRQWH[W RI WKH L

X

Plus

([DPLQHU 7LS

'RQ W LIQRUH WKH TXHVWLRQ DQQ DQVZHU D TXHVWLRQ
\RX KRSHG ZRXOG DSSHDU RQ WKH SDSHU LQVWHDG

7KLV UHVSRQVH VFRUHG RQH PDUN

32 . GCE Biology 6BI01 01
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- ¢ +lus

([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV D SDUW

DO|_\

Plus

(IDPLQHU 7LS

WKH FRQWH[W RI WKH LQYHVWLJIDWL :KHQ GHVFULELQJ DQ H[SHULPHRW PD
PDUNV IRU ODFN RI FODULW\ JTKH\ J
\RX FOHDUO\ VWDWH GHSHQGHQW LQ
IRU D FOHDU FRQWURO YDULDEOH W
DQG FRQWURO YDULDEOHV DQG|KRZ W
1RWH DPRXQW RI FRQFHQWUDWLRQ , ,
PHDVXUHG R QRW XVH DPRXQWV X
JDLQ WKH PDUN -XVW ZKDW U4V UH§
YDULDEOH WKDW LV PHDVXUDEQH VXF
LV QRW FOHDU DQG WKH GHSHQGHQY 1\ 1" W FOHDU zKkDW \RX DUH HSHD
LQGHSHQGHQW YDULDEOHY DUH QRW
7KLY UHVSRQVH VFRUHVY QR PDUNV
Flus | -
([DPLQHU &RPPHQWYV ""US
7KLV LV W\SLFDO RI WKH| FDQGLGD ([DPLQHU7LS
ZKR LV LIJQRULQJ WKH FRQWH[W RI
TXHVWLRQ DQG KDV JRW|WKHPVHOY| 8VH WKH FRQWH[W Rl WKH ZKROH
FRQIXVHG KRSLQJ IRU D TXHVWLRQ TXHVWLRQ WR KHOS FXH|\RX LQWR :
DERXW D GLITHUHQW FRUH SUDFWLF| PLJKW EH QHHGHG

GCE Biology 6BI01 01
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Question 5(a)

7KHUH ZHUH PDQ\ FOHDU DQG JRRG DQVZHUV WR WKLV TXHVWLRQ Z
JRRG FOHDU ZRUNLQJ ZLWK WKHLU DQVZHUV +RZHYHU WKHUH ZHU}I
¢IJXUHV ZLWKRXW FOHDU SUHVHQWDWLRQ DQG VRPH ORVW WKH ¢ QD¢
DQ\ XQLWV $OVR D VLIJQL.,FDQW QXPEHU RI FDQGLGDWHY GLG QRW
PDGH LQFRUUHFW PHDVXUHPHQWY VXFK DV WKH : < GLVWDQFH WKH
WKLFNQHVV Rl WKH SODTXH DORQH

$ YDULHW\ RI ZzD\V RI FDOFXODWLQJ WKH LQFUHDVH ZHUH DOORZHG
VWUXJJOHG WR FDOFXODWH D SHUFHQWDJH LQFUHDVH FRUUHFWO\

7KLY UHVSRQVH VFRUHY DOO WKUHH PDUNYVY DYDLODEOH

Plus
(I[IDPLQHU &RPPHQWYV
7KLV FDQGLGDWH KDV PHDVXUHG| DQG DQQRWDWHG
WKH WKLFNQHVV Rl WKH WZR zZDO|OV DQG FOHDUO\
FDOFXODWHG WKH GLIITHUHQFH LQFOXGLQJ FRUUHFW XQ
WR JDLQ DOO DYDLODEOH PDUNV

GCE Biology 6BI01 01



7KLY UHVSRQVH VFRUHY DOO WKUHH PDUNYVY DYDLODEOH

+IUS
(IDPLQHU &RPPHQWV

%RWK RI WKH FRUUHFW PHDVXUHPHQWYV KDYH EHHQ

PDGH DQG WKH FDQGLGDWH KDY LQFOXGHG WKUHH

DFFHSWDEOH zZD\V RI H[SUHVVLPJ WKH LQFUHDVH
LQ WKLFENQHVYVY RI WKH DUWHU\ EDOO

GCE Biology 6BI01 01 35
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o
%

y Plus
/\ ([DPLQHU &RPPHQWYV

7KLY UHVSRQVH LV W\SLFDO RI WK
ZKR PHDVXUHG WKH ZURQJ SDuUwYV
EHFDXVH WKH\ GLG QRW UHDG DQ
TXHVWLRQ DQG GLDJUDP FDUHIXO
DZDUGHG RQH PDUN IRU WKH PHD
WKH ZDOO ZLWK WKH SODTXH EXW
measurements or calculations included are

H PDQ

RI W

D\ 7K
XUHP

QRQY

UHOHYDQW

5 LQW\ (IDPLQHU 7LS

Plus

KHQ DVNHG WR FDOFXOD
LQFUHDVH LQ D YDOXH PO
PHDVXUH WKH YDOXH EHI
RU ZLWK DQG ZLWKRXW W

7KLY UHVSRQVH VFRUHG RQH RI WKH DYDLODEOH WKUHH PDUNV

WH WK
NH VX
RUH D
KH FKI
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Question 5(b)(i)

7KH YDVW PDMRULW\ RI FDQGLGDWHY ZHUH DEOH WR FOHDUO\ H[SUH
WLPH DQG PDQ\ RI WKH EHWWHU DQVZHUV LQFOXGHG D GHVFULSWLR
OHVV ZLWK WLPH 30HDVLQJO\ WKHUH ZHUH VRPH FRUUHFW PDQLSX
YDULRXV SRLQWYV +RZHYHU PDQ\ FDQGLGDWHY VLPSO\ TXRWHG ¢JX|
PDQLSXODWHG LQFRUUHFW ¢(JXUHV E\ PLVUHDGLQJ WKH VFDOH WDI

FDQGLGDWHVY LQHYLWDEO\ LQVLVWHG RQ DQ H[SODQDWLRQ RI WKH F
DVNHG IRU

7KLV UHVSRQVH VFRUHV ERWK PDUNV DYDLODEOH

[
/ us
/\([DPLQHU &RPPHQWYV

7TKH FDQGLGDWH KDV LGHQWL¢{HG WKH FRUUHFW WUHQ(¢
DQG DOVR UHFRJQLVHG WKDW WKH GHFUHDVH LV QRW
DW D FRQVWDQW UDWH IRU WKH VHFRQG PDUN
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7KLY UHVSRQVH VFRUHVY ERWK PDUNVY DYDLODEOH

-
<X

Plus

DPLQHU &RPPHQWYV
(L Q Q (I[DPLQHU 7LS

7KLV FDQGLGDWH FRUUHFWO\ MWD
WUHQG DQG LOOXVWUDWHY LW ZLW ,W LV DOZD\V ZRUWK PDQLEXODWLC
PDQLSXODWLRQ RI WKH GDWD| LQ | ¢JXUHV H J E\ FDOFXODWLQJ D FKD
FDOFXODWLQJ WKH GURS LQ WKH ¢| LOOXVWUDWH SRLQWYV PDG|H LQ DQ

38 . GCE Biology 6BI01 01



7KLY UHVSRQVH VFRUHG QR PDUNYV

[] -
¢ Plus
/\ ([DPLQHU &RPPHQWYV

7KLV LV DQ H[DPSOH RI D FD
UHDGLQJ WKH TXHVWLRQ FDU
WKHUHIRUH PLVVLQJ WKH SR

DG L
HI

Plus

(IDPLQHU 7LS

KHQ DVNHG WR XVH WKH LQ
D JUDSK WR GHVFULEH D FKIL

LQW WR GHVFULEH WKH WUHQG L

RUPDWLR
QJH \RX ¢
D WKH GD

GCE Biology 6BI01 01
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7KLY UHVSRQVH JDLQV RQH RI WKH WZR PDUNVY DYDLODEOH

+IUS

([IDPLQHU &RPPHQWYV

7KLV FDQGLGDWH KDV JDLQHG
LGHQWLI\LQJ WKH RYHUDOO WU
UHDGLQJ RII YDOXHV IURP WKH
FRXQW DV D PDQLSXODWLRQ R
GRHV QRW GHPRQVWUDWH WKD
XQGHUVWDQGV WKH FKDQJH LQ

. Plus

(IDPLQHU 7LS

] " HVFULELQJ GDWD GRHV (
W WKH| WXUQLQJ WKH GDWD IURP
UDWH| LQWR D VHW RI VHSDUDW

RW PHDC
D JUDSK

H GDWD

GCE Biology 6BI01 01
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Question 5(b)(ii)

7KHUH ZHUH PDQ\ YHU\ FOHDU DQVZHUV JDLQLQJ ERWK PDUNV DQG V
KDG WKH LGHD RI OHVV R[\JHQ DYDLODEOH EXW QRW DOO ZHUH DEO
HITHFW WKLV ZRXOG KDYH RQ UHVSLUDWLRQ +RZHYHU D VLJQL¢{FDC
DSSUHFLDWH WKDW WKH ORVV RI EORRG ARZ OHG WR GHFUHDVHG R]
WKHUHIRUH GHFUHDVHG UHVSLUDWLRQ O0DQ\ DQVZHUV DOVR UHIHUI

7KLY UHVSRQVH VFRUHVY ERWK PDUNVY DYDLODEOH

L]
A +IUS
P/ ([DPLQHU &RPPHQWYV
7KH FDQGLGDWH FRUUHFWO\ UHFRJQLVHYV WKDW WKH
ORVV Rl EORRG ARZ SUHYHQWM R[\JHQ UHDFKLQJ

WKH KHDUW PXVFOHVY DQG WKHIUHIRUH VWRSV
DHURELF UHVSLUDWLRQ

7KLY UHVSRQVH VFRUHG QR PDUNYV

—

|
y Plus Plus
/\([DPLQHU &RPPHQWYV \ ([DPLQHU 7LS

\|\8QRUWXQDWHO\ PDQ\ FDQGUGDY 5HPHPEHU $73 LV JHQHUDWHG LQVUGH FH

RQH KDYH WKH PLVFRQFHSWLRQ| WKH SURFHVV RI UHVSLUDWLRQ 7KH EOF
FDUULHG E\ WKH EORRG WKH FKHPLFDOV QHHGHG IRU UHVSLUDWL
FHOOV R[\JHQ DQG JOXFRVH IRU DHUREL

GCE Biology 6BI01 01 41
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Question 5(b)(iii)

ORVW FDQGLGDWHV FRUUHFWO\ VWDWHG WKDW DIWHU PLQ LQVXI¢F
FRQWUDFWLRQ DQG RU DIWHU PLQ WKH HQHUJ\ OHYHO LV WRR OR
LGHQWL¢HG WKH FRUUHFW YDOXHV IRU HQHUJ\ DYDLODEOH DW DQC
WKDW ODFWLF DFLG LQKLELWY FRQWUDFWLRQ DQG IHZ DQVZHUV ZH!
RI HQHUJ\ :KHQ ODFWLF DFLG ZDV PHQWLRQHG LW ZDV QRW DOZD\\
LQKLELWLRQ RI HQJ\PHV RU FRQWUDFWLRQ

&RPPRQ PLVWDNHV LQFOXGH
¥ 7KH LGHD WKDW WKH KHDUW FDQ QR ORQJHU FRQWUDFW DV WKHU

¥ )DLOLQJ WR UHIHU WR HQHUJ\ $73 RIWHQ WDONLQJ VLPSO\ DERXW
DYDLODEOH

¥ ,QFRUUHFW UHDGLQJ RI HQHUJ\ OHYHOV DW DQG PLQ
¥ 7KH LGHD WKDW EORRG EULQJV HQHUJ\ $73 WR WKH FHOOV

7KLV UHVSRQVH VFRUHVY DOO WKUHH PDUNV DYDLODEOH

[ /
<« Plus
/\([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV FRUUHFWO\ LGHQWL{HG ZK\ WKH KHD!
FHOOV VWRS FRQWUDFWLQJ DQG WKHQ GYH DW WKH FRUUHF
SRLQWYV GXH WR ODFN RI HQHUJ\ DQG KDV DOVR XVHG WKH J
LGHQWLI\ WKH $73 OHYHOV WKDW FRUUHVFERQG WR WKHVH V
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7KLY UHVSRQVH VFRUHG WZR Rl WKH WKUHH PDUNV DYDLODEOH

¢ Plus Hlus
/\([DPLQHU &RPPHQWYV ([DPLQHU 7LS

7KLY FDQGLGDWH FRUUHFWO\ LGHQWY¢{¢H 5SHPHPEHU PXVFOH FRQWUDFWLRQ
DW PLQV DQG ZKDW KDSSHQV DV D WUHYHQHUJ\ LQ WKH IRUP RI $73 DQG
WKH KHDUW GRHV QRW VWRS FRQWUDIFW| KDV QR FRQVFLRXV FKRLFH RYHU

=

7KLY UHVSRQVH VFRUHY QR PDUNYV

+lus | -
/\([DPLQHU &RPPHQWYV ‘
\ ([DPLQHU 7LS

7KLV UHVSRQVH LV W\SLFDO RI WKRVH ZKR IRFX
RI R[\JHQ LJQRULQJ WKH LQIRUPDWLRQ RQ WKH .\ /6 DyNHG WR XVH LOIRUP
$73 OHYHOV 0DQ\ FDQGLGDWHV DOVR FRQYH\ Y |yrp p JUDSK LO \RXU DOV 7!
FRQWUDFWLQJ RXW RI FKRLFH HLWKHU EHFDXV| t5\( i 1x00\ 2KDW KDV EHHHY
WKLV H[DPSOH RU LQ RUGHU WR FRQVHUYH Hq oo wKn JuDSK"
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Question 5(b)(iv)

ODQ\ FDQGLGDWHYV VFRUHG ERWK PDUNV UHFRJQLVLQJ WKDW EORRG
R[\JHQ VR WKDW UHVSLUDWLRQ FDQ VWDUW DJDLQ +RZHYHU WKHU|I
LGHD WKDW RQFH EORRG ARZ LV UHVWRUHG LW FDUULHV $73 WR WK
WKDW HQHUJ\ LV UHTXLUHG IRU UHVSLUDWLRQ 7KHUH ZHUH DOVR PI
RQFH EORRG ARZ ZDV UHVWRUHG FHOO GLYLVLRQ FRXOG VWDUW DJ

7KLY UHVSRQVH VFRUHVY ERWK PDUNVY DYDLODEOH

-
X

([DPLQHU &RPPHQWYV
7KLV FDQGLGDWH UHFRJQLVHV WKDW WKH ARZ RI

EORRG EULQJV R[\JHQ DQG WKDW WKH R[\JHQ
FDQ KHOS GHDO ZLWK WKH EXLPG XS RI ODFWLF DFLG

7KLY UHVSRQVH VFRUHG RQH RI WKH WZR PDUNV DYDLODEOH

[ / ‘
<« Plus
/\([DPLQHU &RPPHQWYV

7KH FDQGLGDWH FRUUHFWO\ UHFRJQLVHV WKDW WKH

UHVWRUDWLRQ RI EORRG ARZ HQDEQHV UHVSLUDWLRQ WHF
DJDLQ EXW QHJOHFWV WR PHQWLRQ ZKDW LV FDUULHG L
WKH EORRG WKDW HQDEOHV WKH UHVSLUDWLRQ WR WDNF
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Question 6(a)(i)

7KH PDMRULW\ Rl FDQGLGDWHY FRXOG FRUUHFWO\ QDPH JURXSV IRX
QRW SUHVHQW LQ FDIIHLQH + SDUWLFXODUO\ DPLQH DQG FDUER[\OL]

KDG GUDZQ DQ DPLQR DFLG RQ WKH SDSHU VR WKDW WKH\ FRXOG FR
D XVHIXO VWUDWHJ\ IRU VRPH

7KLY UHVSRQVH VFRUHG ERWK DYDLODEOH PDUNYV

Ilus

([DPLQHU 7LS

7KLV FDQGLGDWH KDV FRUUHFW®\ L{ 0DQ\V FDQGLGDWHV QDPHE WKH JURX
JURXSV IRXQG LQ DPLQR DFLGV Exw| UDWKHU WKDQ LQFOXGH WKH IRUPX
HLWKHU LV DFFHSWDEOH|LQ WKLV F

[] /
Plus
/\([DPLQHU &RPPHQWYV
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7KLY UHVSRQVH VFRUHG RQH RI WKH WZR DYDLODEOH PDUNYV

—

/\ (IDPLQHU &RPPHQWYV

7KH ODFN RI DPLQR JURXS LV FRUUHFW +RZHYHU
PHQWLRQLQJ SHSWLGH ERQGV ZDlV D FRPPRQ HUURU

| N
4 Plus
(IDPLQHU 7LS

A single amino acid does not contain
D SHSWLGH ERQG WKH\ DUH RQO\ IRUPHG
ZKHQ DPLQR DFLGV DUH ERQGHG WRJHWKHU
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Question 6(a)(ii)

0DQ\ FDQGLGDWHY ZURWH FOHDU DQVZHUV FR WWQHFW ZH UG HERDIGH.® 1
GLIIHUHQW SRVLWLRQV LQ WKH WKUHH PROHFXOHV $ IHZ H[FHOOHC
SURGXFWV ZHUH LVRPHULFDOO\ GLIIHUHQW

+RZHYHU PDQ\ FDQGLGDWHYV GLG QRW H[SUHVV WKHPVHOYHV YHU\ F
DQVZHUV VRPHWLPHVY KDG WR EH UHDG YHU\ FDUHIXOO\ WR GHFLSKH
FDQGLGDWHY IDLOHG WR FRXQW DWRPV FRUUHFWO\

7KLY UHVSRQVH VFRUHVY ERWK PDUNVY DYDLODEOH

/\ ([DPLQHU &RPPHQWYV

7ZR FOHDU GLIITHUHQFHV KDYH
EHHQ FRUUHFWO\ LGHRWL¢HG

7KLV UHVSRQVH VFRUHV RQH PDUN

L] -
N y Plus
([DPLQHU &RPPHQWYV

It is an excellent point to recognise
WKDW WKH SURGXFWY DUH LVRPHULFDOO\
GLIITHUHQW EXW WKH VHFRQG SRLQW PDGH
LV QRW VSHFL¢F HQRXJK I|RU FUHGLW
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7KLY UHVSRQVH VFRUHG RQH PDUN

[ / -

“HUS
([DPLQHU &RPPHQWYV
7KH ¢UVW GLIITHUHQFH LV FRUUHFWO\ LGHQWL¢{HG EXW \

FDQGLGDWH DORQJ ZLWK VHYHUDO RWKHUV FRXOG QRYV
FRXQW WKH QXPEHU RI 1LWURJHQ PWRPV FRUUHFWO\
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Question 6(a)(iii)

ORVW FDQGLGDWHY PDQDJHG WR VFRUH DW OHDVW PDUN LQ WKLYV -
HQJ\PH LV VSHFL¢F WR LWV VXEVWUDWH

YHZHU FDQGLGDWHY FRUUHFWO\ UHIHUUHG WR WKH GLIIHUHQFH LQ V
VWDWLQJ WKDW WKH\ ZHUH 3GLIIHUHQW SURGXFWV' 0DQ\ FDQGLGD)
WKDQ RQH HQJ\PH” QHHGHG RQO\ DV VWDWHG LQ WKH TXHVWLRQ D¢
FRQVLVWY Rl DW OHDVW WKUHH HQJ\PHV DFWLYH VLWHYV

6RPH FDQGLGDWHY H[SODLQHG WKDW PRUH HQ]J\PHV ZRXOG EH QHHG
EUHDN GRZQ FDIIHLQH IDVWHU

7KLYV UHVSRQVH VFRUHY DOO WKUHH PDUNYV DYDLODEOH

—

Plus
/\ ([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH UHFRJQLVHV WKDW HQ]J\PHV DUH VSHFL¢F
SURGXFWYV KDYH GLIITHUHQW VWUXFWXUHV|DQG WKHUHIRUH \
EH HQJ\PH W\SHV WR SURGXFH WKH WKUHH GLIITHUHQW SUR
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O
-

/\([DPLQHU &RPPHQWYV
7KLV LV D W\SLFDO H[DPSOH RI RQH RI WK
DQVZHUV IRU WKLV TXHVWLRQ
WKDW HQJ\PHV DUH VSHFL¢{¢F EXW WKH\ G
GLITHUHQW DERXW WKH SURGXFWYV DQG V
W\ASH RI HQ]J\PH LV QHHGHG DV VWDWHG LQ

7KLY UHVSRQVH VFRUHG RQH PDUN

Plus

Plus

(IDPLQHU 7LS
5HPHPEHU \RX DUH QRW

H
7KH FDQL
R

LOQIRUPDWLRQ IURP WKH

OLNF

wpD WR VFRUH PDUNV IRU UHSHDW

TXHV

7KLY UHVSRQVH VFRUHVY QR PDUNYV

—

/\([DPLQHU &RPPHQWYV
6HYHUDO FDQGLGDWHY FRQIXVH WKH HQ]\P
SURGXFW DQG DV LQ WKLV H[DPSOH WKH\

DFWLYH VLWH LV SDUW RI WKH SURGX

A

Plus

(I[IDPLQHU 7LS

5 HPHPEHU WKH VXEVWU
W D WKH DFWLYH VLWH RI W

DWH ¢
KH HQ
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Question 6(b)

7KHUH ZHUH VRPH YHU\ FOHDUO\ H[SUHVVHG DQVZHUV EXW DOVR VF
WR YDOLGLW\ GHVSLWH WKLV EHLQJ DVNHG IRU VSHFL,{FDOO\ LQ WK
SDUWLFXODU FRQFOXVLRQ ZDV pWUXHY pIDOVHY pFRUUHFWYT RU pLC

7KH ODFN RI YROXPH FRQWURO zZzDV WKH PRVW FRPPRQO\ H[SUHVVHC
SOHDVLQJ WR VHH VRPH UHIHUHQFHYVY WR WKH QXPEHU RI GULQNYV Wk
FDOFXODWH WKH FRQFHQWUDWLRQ LQ DOO WKH GULQNYV

6RPH FDQGLGDWHY FRUUHFWO\ UHIHUUHG WR WKH IDFW WKDW FRIIH
GLITHUHQW FRQFHQWUDWLRQV EXW WKH\ GLG QRW DOZzZD\V SDLU WK
YDOLGLW\

'KHQ JLYLQJ UHDVRQV IRU WKHLU DQVZHUV VRPH FDQGLGDWHV LQFC
UHSHDWYV O0DQ\ GLG QRW XQGHUVWDQG WKH GLIIHUHQFH EHWZHHQ |
GLG QRW DSSUHFLDWH WKDW ZLWKRXW D VWDWHG YROXPH LW LV LP
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7KLY UHVSRQVH VFRUHY DOO WKUHH PDUNYVY DYDLODEOH

A

[] -
+lus

/\([DPLQHU &RPPHQWYV
7KH FDQGLGDWH PDNHVY FRAPHQWY RQ WKH

YDOLGLW\ RI HDFK FRQFOXVLRQ DQG H[SODLQV

WKHLU UHDVRQV IRU GRXEWLQJ WKH YDOLGLW\
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7KLY UHVSRQVH VFRUHVY WZR RI WKH WKUHH PDUNYV DYDLODEOH

([DPLQHU &RPPHQWYV
7KH FDQGLGDWH PDNHV D FRUUHFW FR

RI WKH VHFRQG FRQFOXVLRQ DQG H[Sd
GRXEWLQJ WKH YDOLGLW\ +RZHYHU V
FRQFHQWUDWLRQ DQG FRQWHQW IRU W

PPHQW RQ WKH YDO
DLQV WKHLU UHDVR
KH\ KDYH FRQIXVHGC
KH ¢UVW FRQFOXVL
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7KLY UHVSRQVH VFRUHVY WZR RI WKH WKUHH DYDLODEOH PDUNYV

—

4K Plus

([DPLQHU &RPPHQWYV

KDYH QRW FRPPHQWHG GLUHFW

7ZR FRUUHFW FRPPHQWY KDYH FEHHQ PD
IRU HDFK FRQFOXVLRQ +RZHYHU WKH
KDV QRW DQVZHUHG WKH TXHVWLRQ IX

D\ RQ W

GCE Biology 6BI01 01

Plus
(IDPLQHU 7LS

S5HDG WKH TXHVWLRQ H
PDNH VXUH \RX UHVSR(

DUHIXOO
DG WR WK

LQVWUXFWLRQV JLYHQ




Question 7(a)(i)

$ KLJK SHUFHQWDJH RI FDQGLGDWHY FRUUHFWO\ TXRWHG DQWLK\SH
DQWLK\SHUVHQVLWLYHYVY DQG DQWLK\SRWHQVLYHV ZHUH LQFRUUHFW
VLIQL,;FDQW QXPEHU RI FDQGLGDWHY FRUUHFWO\ LGHQWL¢{HG GLXU|

EORFNHUV DV W\SHV RI GUXJ WR UHGXFH EORRG SUHVVXUH +RZHYF
TXRWHG VWDWLQV RU DVSLULQ

[] -
/\ ([DPLQHU &RPPHQWV

7KLV LV DQ H[DPSOH R
UHVSRQVH WKDW JDLQ

D FRUUHFW
HG WKH PDUN

+Ius
(IDPLQHU &RPPHQWV

7KLV LV DQ H[DPSOH R|| WKH PRVW
FRPPRQ FRUUHFW UHV$RQVH

I_

y D
Plus
([DPLQHU &RPPHQWYV

7KLV LV DQ H[DPSOH RI RQH RI

WKH PRVW
FRPPRQ HUURUV WKDW IDLOHG

WR VFRUH WKH PDUN
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Question 7(a)(ii)

2Q WKH ZKROH WKLV TXHVWLRQ ZDV SRRUO\ DQVZHUHG ZLWK MXVW |
VFRUH DQ\ PDUNV EHFDXVH WKH\ GLG QRW UHDG DQG DQVZHU WKH T
D VLIQL,FDQW QXPEHU Rl FDQGLGDWHYV VLPSO\ VWDWHG WKDW ROG
ZKLOH RWKHUV LQGLFDWHG WKDW ROGHU SHRSOH FDQQRW H[HUFLVI
WR ORZHU EORRG SUHVVXUH RU WKRXJKW WKDW WKHUH ZHUH IHZ V
PHGLFDWH $ODUPLQJO\ D IHZ FDQGLGDWHY WKRXJKW WKDW VLGH H
WKH SDWLHQW ZDV ROG DQ\ZD\ $ VXUSULVLQJO\ ODUJH QXPEHU RI |
DW DOO WR &9

7KH EHWWHU UHVSRQVHV FOHDUO\ VWDWHG WKH HIITHFW RI ERWK DJ
HWF +RZHYHU PDQ\ FDQGLGDWHYVY VFRUHG RQO\ PDUN E\ RQO\ UHIF
RU WR KLJK EORRG SUHVVXUH

7KLV UHVSRQVH VFRUHV ERWK DYDLODEOH PDUNYV

» -
1%

y Plus

([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH FRUUHFWO\ LGHRQWL¢{¢HVY WKDW ERWK D
DQG KLJK EORRG SUHVVXUH DUH ULVN IDFWRUV IRU &9'

7KLY UHVSRQVH VFRUHY RQH RI WKH DYDLODEOH WZR PDUNYV

[
y Plus
([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH FOHDUO\ UHFRJQLVHV WKDW ROG DJH LV D L
&9' EXW GRHV QRW PDNH DQ\ FRPPHQW DERXW KLJK EORRG SL
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7KLV UHVSRQVH VFRUHG QR PDUNYV

A

(IDPLQHU &RPPHQWYV
6HYHUDO FDQGLGDWHY VXFK DV WKLV RQH IRFXVVHG RQ
LOQOWHUSUHWLQJ WKH URXWLQH SUHVFULSWLRQ DV WKH QHHG V
IXOO FRXUVH RI WKH PHGLFLQH D OLWWQH OLNH QHHGLQJ WR

D FRXUVH RI DQWLELRWLFYV UDWKHU WKDPQ DQVZHULQJ WKH T
DERXW ZK\ WKHVH SDUWLFXODU SDWLHQWYV QHHG WKH GUXJV

7KLY UHVSRQVH VFRUHYVY QR PDUNYV

-
NS

+Ius
([DPLQHU &RPPHQWYV
ODQ\ FDQGLGDWHY H[SODLQHG WKPW ROGHU SHRSOH DU
PRUH DW ULVN RI KLJK EORRG SUHVVXUH +RZHYHU

WKH TXHVWLRQ DVNV ZK\ ROGHU SDWLHQWYV ZKR KDYH
KLIJK EORRG SUHVVXUH DUH SUHVRULEHG WKH GUXJV
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7KLY UHVSRQVH VFRUHY QR PDUNYV

L -

'S
! ResultsPlus
([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH H[SODLQV KRZ WKH GUXJ ZRUNYV
UDWKHU WKDQ ZK\ WKHVH SDWLHQWYV QHHG WKH GUXJ

Plus

(IDPLQHU 7LS

5HDG WKH TXHVWLRQ AHDUHIXOO\ DQG
DQVZHU WKH TXHVWLRQ DVNHG

58 GCE Biology 6BI101 01



Question 7(b)(i)
7KLV ZDV JHQHUDOO\ YHU\ ZHOO DQVZHUHG ZLWK WKH YDVW PDMRUL

LGHD RI D FRQWURO JURXS IRU FRPSDULVRQ DQG PDQ\ DOVR UHIHUU
LGHD RI ERWK JURXSV JLYHQ WDEOHWY ZDV UDUHO\ VHHQ

7KLY UHVSRQVH VFRUHVY ERWK PDUNVY DYDLODEOH

Plus
/\ (IDPLQHU &RPPHQWV

7KLY FDQGLGDWH UHFRJQLVHV|WKDW JURXS % LV D
FRQWURO JURXS DQG FODUL¢HYV WKDW WKH WDEOHWYV
ZLWK QR GUXJV LQ WKHP DUH D SODFHER
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Question 7(b)(ii)

0

DQ\ FDQGLGDWHY DQVZHUHG WKLV TXHVWLRQ ZHOO E\ PDNLQJ FOH|

WR V\VWROLF DQG GLDVWROLF EORRG SUHVVXUH LQ ERWK JURXSV

é
R

+

s
¥

7

JXUHV WR LOOXVWUDWH WKHLU DQVZHUV :HOO FRQVWUXFWHG DQV
| WKH DYDLODEOH PDUNV TXLFNO\ FOHDUO\ DQG FRQFLVHO\

RZHYHU WKHUH ZHUH D ZLGH UDQJH RI PLVWDNHYVY PDGH E\ PDQ\ FD
QRW UHIHUULQJ WR V\VWROLF DQG GLDVWROLF EORRG SUHVVXUH

DWWHPSWV WR PDQLSXODWH GDWD ZHUH VSRLOHG E\ ODFN RI DFF
JUDSK

PDQ\ MXVW FRPSDUHG JURXS $ DQG JURXS % ZLWK SKUDVHV OLNH
VIVWROLF SUHVVXUH WKDQ JURXS %~

VRPH MXVW VWDWHG WKDW GLDVWROLF SUHVVXUH LV DOZD\V ORZ

VRPH FDQGLGDWHY IRXQG LW GLI¢FXOW WR FOHDUO\ H[SUHVV WK
SRRU XVH RI ODQJXDJH LQ PDQ\ FDVHV PDGH LW TXLWH GLI¢FXOW
VRPH YHU\ ORQJ ZLQGHG UHVSRQVHYV

KLY UHVSRQVH VFRUHG DOO WKUHH PDUNV DYDLODEOH

-

+1US
/\ (IDPLQHU &RPPHQWYV

7KH FDQGLGDWH FRUUHFWO\ GHVFULEHVY WKH FKDQJHYV

LQ WKH WZR GLITHUHQW EORRG SYHVVXUHV DQG
FRPSDUHV WKHP FOHDUO\ EHWZHKHQ WKH WZR JURXSV
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7KLY UHVSRQVH VFRUHY QR PDUNYV

y

o
%

Plus

/\ (IDPLQHU &RPPHQWYV

6WDWLQJ WKDW WKH EORRG SUHVVXUH LV ORZHU GRHV QRW PDN
ZKDW FKDQJHV KDYH KDSSHQHG RYHU WLPH | %ORRG SUHVVXUH I
WRR YDJXH ZKHQ WKH JUDSK VKRZV ERWK V\WWROLF DQG GLDVWI
SUHVVXUHV -XVW TXRWLQJ ¢JXUHV IURP
LQGLFDWH WUHQGY DQG GRHV QRW FRXQW DIV PDQLSXODWLQJ ¢J

WKH JUDSK GRHV QRW

\

7DNH FDUH WR EH VSHFL¢F DERXW ZKDO
SDUWLFXODUO\ ZKHQ WKHUH LV PRUH

JUDSK

UDWKHU WKDQ MXVW TXRWLQJ ¢JXUHYV

Plus

(I[DPLQHU 7LS

ODQLSXODWH ¢(JXUHV E\ FDOF

GCE

W \RX DUH GHVFULELQJ

WKDQ RQH OLQH RQ D

ODWLQJ FKDQJHV HWF
IURP D JUDSK
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Question 7(b)(iii)

ODQ\ FDQGLGDWHY IDLOHG WR FOHDUO\ DGGUHVV WKLV TXHVWLRQ S
DERXW PHDVXULQJ WKH ZKROH SUHVVXUH RU WKH PHDQ SUHVVXUH

DEOH WR JDLQ WKH PDUN DQG FOHDUO\ VWDWH WKDW LW ZDV WR FR
ERWK W\SHV RI SUHVVXUH

B
Plus
/\ (IDPLQHU &RPPHQWV

7KLY UHVSRQVH LV WA\SLFPO RI WKRVH WKDW
VFRUHG WKH PDUN

([DPLQHU &RPPHQWYV

7KLYV UHVSRQVH LV WA\JLFDO RI WKRVH
WKDW IDLOHG WR VFRUH WKH PDUN
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Question 7(b)(iv)

$ ORW RI FDQGLGDWHYV IDLOHG WR VHH WKH ZRUG PEHQH:;WVYT LQ WK
FRQVHTXHQWO\ DQVZHUHG D TXHVWLRQ WKDW WKH\ WKRXJKW WKH\ .
LQ WKH SDVW )RU H[DPSOH WKH\ IRFXVVHG RQ D UDQJH RI FRQWURF
DQG JHQGHU UDWKHU WKDQ PHDVXULQJ EHQH,; WV UHVXOWLQJ IURP
TXHVWLRQ SURSHUO\ ZHUH DEOH WR JDLQ WKH PDUN IURP UHIHUHQF
KHDUW DWWDFNV HWF DV ZHOO DV D QXPEHU VWDWLQJ WKDW KHDUW

[]
4 +lus
/\ ([DPLQHU &RPPHQW

7KLV LV D W\SLFDO H[DFPSOH RI D
UHVSRQVH WKDW VFRUHG WKH PDUN

7KLY UHVSRQVH VFRUHG QR PDUNYV

-

Flus
/\ (IDPLQHU &RPPHQWYV

7KLV LV WASLFDO RI WKH RWKHU YDULDEOHY WKDW FDQGL(
UHVSRQGHG ZLWK ZKHQ WKH\ GLG QRW IRFXV RQ WKH

TXHVWLRQ DVNLQJ WKHP DERXW PHDV

ULQJ RWKHU EHQH¢

Plus

([DPLQHU 7Ls

5HDG WKH TXHVWLRQ FDUHIKOO\ LW LV QRW
DVNLQJ IRU D OLVW RI YDULDEOHV WKDW VKRXOG
KDYH EHHQ FRQWUROOHG LQ WKH VWXG\
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Question 8(a)(i)

$ FRPPRQ HUURU KHUH ZDV QRW WR UHIHU WR '1$ LQ WKH DQVZHU U|
PXWDWLRQ 7KH EHWWHU FDQGLGDWHY GLG UHIHU WR WKLV DQG FOlI
VHTXHQFH RU TXDQWLW\ RI '1$ 7KHUH ZHUH D IHZ UHVSRQVHV UHIHL
HWF EXW D VLIQL¢{¢FDQW QXPEHU RI FDQGLGDWHY VSRLOHG DQVZHU
DPLQR DFLG VHTXHQFH LQ JHQHV '1$ RU DOWHUDWLRQ RI FHOOV

7KLY UHVSRQVH VFRUHVY ERWK PDUNVY DYDLODEOH

—

Plus
([DPLQHU &RPPHQWYV

7TKH FDQGLGDWH KDV GHVH

ULEHG ZKDW LV
FKDQJHG LQ WKH '1$ IRU E

RWK PDUNYV

7KLY UHVSRQVH JDLQV RQH RI WKH WZR PDUNVY DYDLODEOH

Plus

(IDPLQHU &RPPHQWYV ([DPLQHU 7LS

7KH FDQGLGDWH KDV UHFRJ
DOWHUHG WKH '1$ EXW KD
ZKDW WKH QDWXUH RI WKH

QLVHG ZKDW LV S5HPHPEHU LI D TXHVWLR®Q LV
V QRW GHVFULEH| WZR PDUNV PRUH GHWDLP RL
FKDQJH LV VWDWHPHQWY DUH RIWH® UH
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7KLY UHVSRQVH JDLQV RQH RI WKH WZR PDUNVY DYDLODEOH

‘~
/\ ([DPLQHU &RPPHQWV

7KLY FDQGLGDWH KDV H[SODLQHG|ZKDW WKH FKDQJH LV
EXW KDV QRW VWDWHG ZKLFK PROHFXOH LV DOWHUHG
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Question 8(a)(ii)

W ZDV SOHDVLQJ WR VHH WKH ODUJH QXPEHU RI FDQGLGDWHY ZKR .
YHU\ FOHDUO\ KHUH GHPRQVWUDWLQJ D JRRG XQGHUVWDQGLQJ RI V
WKHUH ZHUH D IHZ FDQGLGDWHV WKDW VLPSO\ UHIHUUHG WR pQRW (

RU HQRW H[SUHVVHGYT RU pFDUU\ GLVHDVHY 7KHUH ZHUH DOVR VHYH
LQKHULWDQFH LQ DQVZHUYV

»
y Plus
(IDPLQHU &RPPHQWV,

7KLV LV DQ H[DPSOH RI WKH FRPPRQ
FRUUHFW UHVSRQVH

7KLV UHVSRQVH LOOXVWUDWHYV D

DRWKHU FRPPRQ ZD\
RI DFFHSWDEO\ H[SUHVVLQJ ZKDW

UHFHVVLYH PHDQV

[ /
Flus
\[\/\ ([DPLQHU &RPPHQWYV

7KLY UHVSRQVH VFRUHY QR PDUNYV

A\

[]
+lus
/\([DPLQHU &RPPHQWYV
O0DQ\ FDQGLGDWHY ZKR IDLOHG WR VFRUH WKH
PDUN FRQFHQWUDWHG RQ LQKHULWDQFH UDWKHU
WKDQ H[SUHVVLRQ RI WKH FKDUDFWHULVWLF
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7KLY UHVSRQVH VFRUHY QR PDUNYV

B
y Plus
/\([DPLQHU &RPPHQWYV

Many candidates associate recessive
JHQHV ZLWK GLVHDVH DQE GLVRUGHUV

([DPLQHU 7LS

$ JHQHWLF GLVRUGHU FRXOG EH FDYVHG E\ D UHFHVVLYH
RU GRPLQDQW DOOHOH W LV DOVR[LPSRUWDQW WR
UHPHPEHU WKDW JHQHY DUH QRW RQ@O\ DVVRFLDWHG ZLWK
GLVHDVHVY DQG GLVRUGHUV WKH\ GGR D ORW PRUH DV ZHO
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Question 8(b)

7KLV ZzDV JHQHUDOO\ ZHOO DQVZHUHG ZLWK PDQ\ FDQGLGDWHV FR
PXWDWLRQ RQ SULPDU\ VWUXFWXUH WKH VKDSH RI SURWHLQ HQ]\I
WKH DFWLYH VLWH WKXV JDLQLQJ DOO PDUNV 7KHUH ZHUH RQO\
WKH SRWHQWLDO HIIHFW RI LQFRUUHFW VWRS FRGRQV DQG RQO\ D

VIQWKHVLY RI WKH HQ]J\PH $ QXPEHU RI FDQGLGDWHY YDJXHO\ UHI
IXQFWLRQLQJ

7KLV UHVSRQVH VFRUHVY DOO WKUHH PDUNV DYDLODEOH

(IDPLQHU &RPPHQWV

7KLY FDQGLGDWH KDV FRUUHFWO\ LEHQWL{;HG WKDW WK
PXWDWLRQ ZLOO DIIHFW WKH SULPDU\ VWUXFWXUH RI WK
SURWHLQ WKDW ZLOO FKDQJH WKH VKDSH DQG WKHUHIF
WKH DFWLYH VLWH RI WKH HQJ\PH ZYOO EH FKDQJHG
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7KLY UHVSRQVH VFRUHY RQH RI WKH WKUHH PDUNVY DYDLODEOH

Hlus
/\ (IDPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV FRUUHFWO\ LGHQWL{HG ZKDW
ZLOO KDSSHQ WR WKH HQJ\PH IRRU D PDUN EXW
KDV QRW DQVZHUHG WKH TXHVWLRQ ZKLFK DVNYV

WKHP KRZ WKH PXWDWLRQ UHVXOWY LQ WKH FKDQJH

%
Plus
(IDPLQHU 7LS

5HDG WKH TXHVWLRQ HDUHIXOO\ DQG
DQVZHU WKH TXHVWLRP DVNHG

7KLY UHVSRQVH VFRUHY QR PDUNYV

-

y Plus
/\ ([DPLQHU &RPPHQWYV

7KLV LV DQ H[DPSOH RI D FDQGLGDWH ZKR KDV IDLOHG
WR IRFXV RQ ZKDW KDV EHHQ DVNHG E\ WKH TXHVWLRQ
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Question 8(c)

7KLV ZDV ZHOO DQVZHUHG E\ PRVW FDQGLGDWHY DQG PRVW FDQGLG
VTXDUH WR VXSSRUW WKHLU DQVZHU +RZHYHU E\ MXPSLQJ VWUDLJ
FDQGLGDWHY RIWHQ ORVW VRPH RI WKH DYDLODEOH PDUNV E\ QRW .

DQG RU WKH FRUUHVSRQGLQJ SKHQRW\SHV IRU WKH SRVVLEOH FKLO
ZHUH YHU\ IHZ DQVZHUV ZKLFK TXRWHG UDWLRYV

7KLY UHVSRQVH VFRUHG DOO ¢YH PDUNV DYDLODEOH

O | —
X Plus <A Plus
(IDPLQHU &RPPHQWYV (IDPLQHU 7LS

7KLY FDQGLGDWH KDV QRW XVHG| 3OHDVH QRWH &DUULHU LV QRW D JJRR
FRPPRQ 3XQQHWW VTXDUH EXW K SKHQRW\SH EXW ZDV GHFLGHG WKDW L'
WR FOHDUO\ ODEHO DQG VHW RXVW LQ WKLV FRQWH[W ,GHDOO\ WKH SKHQ
WKDW DOO WKH UHTXLUHG LQIRUfR VKRXOG DOVR KDYH EHHQ QRW DIIHFWH
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7KLY UHVSRQVH VFRUHG WKUHH RI WKH DYDLODEOH ¢(YH PDUNYV

L]
S +IUS
([DPLQHU &RPPHQWYV

%\ XVLQJ WKH 3XQQHWW VTXDUH|W
FRUUHFWO\ LGHQWL¢{HG WKH JD P|Hg
D
U

Plus
) JHQRW\SHV DQG JRQH RQ WR F ([DPLQHU 7LS

FRUUHFW SUREDELOLW\ +RZHYH
PDGH WKH SDUHQWDO JHQRW\SH 3IXQQHWW VTXDUHV DUH XVHIXO WRRO"
QRW OLQNHG WKH ) JHQRW\SHV WH WR PDNH VXUH \RX FOHDUO\ H[SUHNV V

SKHQRW\SHV UHTXHVWHG LQ WKH TXHVWLRQ
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7KLY UHVSRQVH VFRUHV IRXU RI WKH ¢(¢YH PDUNV DYDLODEOH

4 Plus

([DPLQHU &RPPHQWYV

7KLV FDQGLGDWH KDV FRYHUHG DOO|WKH UHTXLUHG
LQIRUPDWLRQ XQIRUWXQDWHO\ WKH RIIVSULQJ SKHQRW\
DUH QRW FOHDUO\ OLQNHG WR WKH FRUUHVSRQGLQJ
JHQRW\SH 7KLV ZDV TXLWH D FRPPRQ PLVWDNH

-
%
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Question 8(d)

ODQ\ FDQGLGDWHY FRUUHFWO\ UHIHUUHG WR DPQLRFHQWHVLV RU Fk
XVXDO LQFRUUHFW VSHOOLQJY VRPHWLPHY DSSHDULQJ DPLQRFHQW
$ VPDOO QXPEHU RI DQVZHUV KDG FRUUHFW GHVFULSWLRQV RI WKH

SOHQW\ RI DQVZHUV ZKLFK ZHUH YDJXH DQG UHIHUUHG WR JHQHWLF
HWF

7KLV UHVSRQVH JDLQV WKH PDUN

[
y Plus
/\([DPLQHU &RPPHQWYV

$V ZHOO DV QDPLQJ D VXLWDEOH WHFKQLTXH WKLV FDQGLGD
KDV DOVR SURYLGHG D SDUWLDO GHVFULSWLRQ RI WKH WHFK

7KLV UHVSRQVH VFRUHV QR PDUNV

H us +IUS
/\ ([DPLQHU &RPPHQW\ \ ([DPLQHU 7LS

7TKDQNIXOO\ WKLY VSHOPLQJ PLV
EHFRPLQJ VOLJKWO\ OHVV IUHT X}

KHQ D VSHOOLQJ PLVWDNH FKDQJHYV
PHDQLQJ RI WKH ZRUG \RX ZLOD QRW
FUHGLW 5HDG EDFN \RXU DQVEZHUV \
\RXUVHOI DQG PDNH VXUH LW L[|V DW
SKRQHWLFDOO\ WR DYRLG PLVWDNHYV

GCE Biology 6BI01 01 73



7KLY UHVSRQVH VFRUHY QR PDUNYV

=
N

f P us
P/ ([DPLQHU &RPPHQWY

7KLY HI[DPSOH LOOXVWUDWHV|[WZR T—ELD -
PLVWDNHYV

HPEU\R WHVWLQJ LV WRR YDJIXH
DQ DQVZHU WR KRZ WKH SDUHQWYV
GHWHUPLQH LI WKH XQERUQ HKLOG
GLVHDVH

JHQH WKHUDS\ ZzDV D FRPPRQ LQ
UHVSRQVH

;;us

([DPLQHU 7LS

S5HPHPEHU JHQH WKHUDS\ LV

GHVLJQHG WR SURYLGH ZRUNLQJ F|
RI JHQHV LQWR WKH ERGY DQG LV Q
VFUHHQLQJ WHFKQLTXH
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S3DSHU 6 XPPDU\
7R KHOS FDQGLGDWHY SUHSDUH IRU WKLV SDSHU LQ IXWXUH SOHDV

t

UHDG WKH ZKROH TXHVWLRQ FDUHIXOO\ LQFOXGLQJ WKH LQWURG
WR WKH FRQWH[W DVNHG <RX VKRXOG UHDG WKH TXHVWLRQ WKU
WKHQ ZULWH GRZQ \RXU NQRZOHGJH DQG XQGHUVWDQGLQJ LQ D Z

GRQYfW DVVXPH WKDW WKH TXHVWLRQ DVNHG LV WKH VDPH DV WK
SUHYLRXV SDSHU

UHDG \RXU DQVZHUV EDFN FDUHIXOO\ + GR WKH\ DQVZHU WKH TXH
DV PDQ\ FOHDU SRLQWY DV PDUNV DUH DYDLODEOH DQG KDYH \R>
ZKLFK ZD\ URXQG LV WKH S+ VFDOH"

FKHFN WKDW \RX XQGHUVWDQG WKH GLITHUHQFH EHWZHHQ UHODW
FRYHUHG LQ WKH $6 VSHFL,{FDWLRQ

ZKHQ DVNHG WR GLVWLQJXLVK EHWZHHQ WZR WKLQJY PDNH VXUH
DQG PHQWLRQV ERWK WKLQJV EHLQJ FRPSDUHG

LQFOXGH D FDOFXODWLRQ ZKHQHYHU \RX DUH DVNHG WR GHVFULE
SDUWLFXODUO\ GDWD SUHVHQWHG LQ JUDSKYV

GRQYW EH DIUDLG WR LQFOXGH D VNHWFK GLDJUDP RU JUDSK LI L
DQVZHU

ZKHQ GHVFULELQJ WKH PHDVXUHPHQW RU FRQWURO RI YDULDEOH
PHDVXUHG HJ YROXPH RU PDVV DQG DYRLG YDJXH WHUPV VXFK

UHPHPEHU WKDW URRP WHPSHUDWXUH LV QRW D UHOLDEOH YDULI

SD\ SDUWLFXODU DWWHQWLRQ WR VSHOOLQJ WKH XVH RI WHFKQL
RUJDQLVDWLRQ RI \RXU DQVZHU LQ 4:& ODEHOOHG H[WHQGHG ZUL

H[SORUH DQG DVVHVV H[DPSOHV Rl FDQGLGDWH UHVSRQVHV IURP
XQGHUVWDQG ZKDW PDNHV D JRRG UHVSRQVH WR GLIIHUHQW W\S}
WKH OHYHO RI NQRZOHGJH DQG XQGHUVWDQGLQJ H[SHFWHG DW $

GCE Biology 6BI01 01 75



*UDGH %YRXQGDULHYV
*UDGH ERXQGDULHV IRU WKLV DQG DOO RWKHU SDSHUV FDQ EH IR
KWWS Z7ZZ HGH[FHO FRP LZDQWWR 3DJHV JUDGH ERXQGDULHV DVS]
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fqual

JXUWKHU FRSLHV Rl WKLV SXEOLFDWLRQ DUH DYDLODEOH
(GH[FHO 3XEOLFDWLRQV $GDPVZD\ 0ODQV¢{¢HOG 1RWWV 1*

THOHSKRQH

)DI 7
Emaill SXEOLFDWLRQ RUGHUV#HGH[FHO FRP Xﬂﬁ
Order Code 86 June 2012 .}JA

Llywodraeth Cynulliad Cymru
Welsh Assembly Government

JRU PRUH LQIRUPDWLRQ RQ (GH[FHO TXDOL¢FDWLRQV SOHDVH
ZZZ HGH[FHO FRP TXDOV

/ -
BHDUVRQ (GXFDWLRQ /LPLWHG 5HJLVWHUHG FRPSDQ\ QXPEgQ@

+ D U O R ZRewgriing leafnirg, O

ZLWK LWV UHJLVWHUHG RI¢(¢FH DW (GLQEXUJK *DWH



