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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

7KHUH ZHUH VRPH YHU\ JRRG UHVSRQVHV VHHQ WR DOO WKH TXHVWI
GHPRQVWUDWLQJ DFFXUDF\ DQG DSSURSULDWH OHYHOV RI GHWDLO

VNLOOV SDUWLFXODUO\ ZLWK UHJDUG WR FODULW\ Rl H[SUHVVLRQ

.QRZOHGJH RI WKH WRSLFV FRYHUHG LQ WKLV H[DP ZDV JHQHUDOO\

WR WKH SURFHVV RI SURWHLQ VIQWKHVLY DQG WKH VWUXFWXUH RI .
YLWDO YRFDEXODU\ DQG ODFN Rl GHSWK LQ GHVFULSWLRQV ZDV DO\
VXFK DV GRXEOH IHUWLOLVDWLRQ RU H[SHULPHQWDO SURFHGXUH Sl
ZLWK D VRXQG XQGHUVWDQGLQJ Rl WKH VXEMHFW PDWWHU DQG WKF
WKH $6 FRXUVH &RQVHTXHQWO\ WKLV SDSHU GLG UHVXOW LQ D ZLG
WKH UDQJH LQ DSWLWXGH Rl WKH FDQGLGDWHY QRW RQO\ LQ %LRO
FOHDUO\ LQ H[DPLQDWLRQ VLWXDWLRQV
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Question 1 (a)

7KH PDMRULW\ RI FDQGLGDWHY ZHUH DEOH WR LGHQWLI\ WKH VWUXF
FRUUHFWO\ LGHQWL¢{HG WKH U(5 DQG PLWRFKRQGULRQ 7KH VSHOOL
FULWLFDO WR VXFFHVV D JRRG IHZ FDQGLGDWHY IHOO DW WKLV KXL
PDUNHG DV LQFRUUHFW

(3)

A RER o Bovd eodatestie. . NN |

.......................................................................................................................................................................................

(IDPLQHU &RPPHQWYV
7KLV FDQGLGDWH KDV PDGH VXUH RI WKH ¢UVW PDUN E\

ZULWLQJ 5(5 bQG WKH IXO0O0 QDPH RI WKH RUJDQHOOH
5(5 RQ LWV RZQ ZRXOG KDYH JDLQHG WKH PDUN KHUH
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(a) Name the organelles labelled A, B and C shown on the diagram.

A _P\uu@h ER .
8 . Idocheondra

C . Micleows

O
N /Resultsus
([DPLQHU &RPPHQWYV

5RXJK (5 LV VXI¢(¢FLHQW IRU WKH PDUN
UHWLFXOXP RQ LWV RZQ ZRXOG QRW

&RPPRQ PLVWDNH IRU & QXFOHRXYV
DQG QRW DZDUGHG D PDUN

HQGRSODVPLF
KDYH EHHQ

I[UHTXHQWO\ VHHQ

ResultsPlus

(I[DPLQHU 7LS

/HDUQ KRZ WR VSHOO ELRORJLFDO V|
DQG QXFOHROXV WKH\ DUH GLIIHUH
XS WKH WZR ZRUGV LV QRW JRLQJ W,

/HUPV VXFK DV QXFO
iQW WKLQJV DQG PLJ[L
R JDLQ DQ\ PDUNYV

Question 1 (b)

7KH PDLQ HUURU PDGH KHUH ZDV JLYLQJ WKH QDPH RI WKH RUJDQHC
PXVW EH WDNHQ WR IROORZ WKH LQVWUXFWLRQV LQ TXHVWLRQV

Question 1 (c)

$V ZLWK E WKH PDLQ PLVWDNH PDGH KHUH ZDV ZULWLQJ WKH QDPH
RI WKH OHWWHU 7KH DLP RI WKLY TXHVWLRQ ZDV WR WHVW WKDW F|
GLDJUDP RUJDQHOOHV IURP GHVFULSWLRQV RI KRZ WKH\ EHKDYH G

GCE Biology 6BI02 01 5
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Question 2

7KLV W\SH RI TXHVWLRQ RIWHQ DSSHDUV UHODWLYHO\ HDV\
IDLOLQJ WR UHDG WKURXJK WKH ZKROH SDVVDJH DQG JXHVVLQJ LQV
DOO DYDLODEOH
LQVWHDG RI K\GURJHQ ERQGY EHFDXVH WKH\ DVVRFLDWHG WKHP ZL\
FDQGLGDWHY JDLQHG WKH ¢UVW PDUN DQG PRVW WKH QH[W WZR D

VKRXOG JR LQ WKH JDSV 0DQ\ VWXGHQWYV JDLQHG

ZHUH I[UHTXHQWO\ WKH ZURQJ ZD\ URXQG LI NQRZQ DW DOO

2 Read through the following passage about plant cell walls and transport. Write on
the dotted lines the most appropriate word or words to complete the passage.

Many B (beta) ... %_\utfo.se ... molecules join together to
CeMulvs e
form . \eafgiesriele ., the polysaccharide found in plant cell walls.

When these polysaccharides are next to each other, . \"\ Q}.d«"@ geh bonds

form and a microfibril is made,

To aid transport of materials from one plant cell to the next cell, there are areas
letves Leswma

with reduced cell walls called ... % e .. and areas with no cell

walls called W ?_il-)

ResultsPlus

(IDPLQHU &RPPHQWYV

7KLV FDQGLGDWH JRW PDUNV ,I WKH\ KDG WKRXJKW

FDUHIXOO\ EHIRUH VZLWLFKLQJ SLWV DQG SODVPRGHVPDWD

WKH\ FRXOG KDYH JDLQHG DOO

A

P
Results+lus
([DPLQHU 7LS

7TKLQN EHIRUH FKDQJLQJ

SDQLF FDQ OHDG WR FR
EHLQJ FURVVHG RXW

RXU DQVZHUYV
JUHFW DQVZHUV

GCE Biology 6BI02 01
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2 Read through the following passage about plant cell walls and transport. Write on
the dotted lines the most appropriate word or words to complete the passage.

Many B (beta) f/“ (98 ... molecules join together to
-y ffl (ouclic clroning
form...€ B t"ﬁe polysaccharide found in plant cell walls,

When these polysaccharides are next to each other, ’?/f/( (J*‘“'Q/C’ 7 ... bonds
form and a microfibril is made.

To aid transport of materials from one plant cell to the next cell, there are areas
Arts

with reduced cell walls called ... nd areas with no cell

walls called . 24 sieellorg ta

ResultsPlus

(IDPLQHU &RPPHQWV

7KLY FDQGLGDWH KDV QRW UHDG WKH[{HQWLUH VHQWHQFH EI
JXHVVLQJ ZKDW WR SXW LQ WKH VHFRRG EODQN VSDFH 7KH)
KDYH WULHG FDUERK\GUDWHV PLFUR,{EULOV DQG VHWWO
IRU JO\FRVLGLF FKDLQV DOO RI ZKLFK DUH ZURQJ 7KH
SRO\WDFFKDULGH IRXQG LQ SODQW FHOO ZDOOV LV FHOOXOF
VRPHWKLQJ DOO $6 %LRORJ\ FDQGLGDWHY VKRXOG NQRZ

pa)
ﬁ{
2/ Results#lus
([DPLQHU 7LS
5HDG WKURXJK WKH ZKROH SDVVDJH EHIRUH ¢00LQJ
LQ WKH JDSV GRQ W MXVW SXW LO® WKH ¢UVW ZRUG

FRPHY WR PLQG 5HDG WKH FRQWH[W DQG WKHQ SXV
ZRUGV WKDW FRPSOHWHV WKH VHOWHQFHYV VHQVLEC

GCE Biology 6BI0201 7



Question 3 (a) (i)

$00 WKUHH PDUNLQJ SRLQWV ZHUH VHHQ EXW VRPHWLPHV WKH PDU
JHQHWLF YDULDWLRQ ZKHQ FOHDUO\ WKHUH VKRXOG EH QR« YDUL!
XQTXDOL,HG UHIHUHQFHV WR D IDLU WHVW DQ LQDGHTXDWHO\ YD.

PDQ\ DQVZHUV H[SODLQHG ZK\ GLIIHUROWH S ODQBVM ZHUH K\ WKH VDP
ZDV XVHG

Stage 1

50 fibres were collected from one plant

Stage 2
10 fibres were selected from the 50 fibres
collected.
Stage 3 (to produce dry fibres) Stage 3 (to produce wet fibres)
5 of the fibres were placed in an oven at 5 of the fibres were placed in water at
25 °C for 48 hours, 25 °C for 48 hours.
Stage 4

Fibres were removed from the oven and the
water. The force needed to break each fibre
was measured and recorded.

(a) (i) Explain why the fibres were collected from only one plant in stage 1.

:anb ... O\ mm Vw%miﬂ« ti.ﬁ’ferka Pl{_\nﬁh o
Enswe. Ahak 00 AL, k. «Jﬂ}&t
Yha M [oree b oear gauk fibre

ﬁ ResultsPlus J/A
(IDPLQHU &RPPHQWYV
| Q Resultst

(1)

7KLV UHVSRQVH EHJLQV ZLWK D FRQ[X ([DPLQHU 7LS
FROQWURO YDULDEOH EHLQJ D FURVV

DQG D FRQWUROOHG YDULDEOH ZKLF| 7KLV FDQGLGDWH KDV DGGHG [D VW
WKLQJV $ FRQWURO DOORZV IRU FRPY WR PDNH WKHLU DQVZHU FOHQUHU
DQG D FRQWUROOHG YDULDEOH HQVKY WKLQN \RX FDQ GR WKLV GR W ,W
UHOLDEOH 7KLV H[DPSOH JDLQV WKH | WKH H[DPLQHU ZRUN RXW ZKDW \RX
FOHDU WKDW WKH UHDVRQ IRU XVLQU | PHDQ DQG FDQ PDNH WKH GLIIHUHQ
SODQW ZDV WR HQVXUH JHQHWLF|Yl EHWZHHQ JHWWLQJ WKH PDUN|RU Q
GLITHUHQW SODQWY GRHV QRW DIIHH WKH UHVXOWYV

GCE Biology 6BI02 01



(a) (i) Explain why the fibres were collected from only one plant in stage 1.
)

To redve vadohon. Hoke soe ol flres

- were.  idenhaal [or as close b idenrhcal oS

I. 9055:5'6) . %o 4 resdls would be coupambla,
Al J’lblﬂs o QthCa“_'j idenhcol. Only
environmenh) I'TJPUQ“ULS "‘“’8{"5 . |

<d\ ResultsPlus

(IDPLQHU &RPPHQWV

7KH ¢UVW VWDWHPHQW GRHV QRW JDLQ D PDUN LW LV WRF
ODNLQJ WKH ¢EUHV LGHQWLFDO LV DOVR|LQVXI¢(¢FLHQW IRU
+RZHYHU WKH PDUN ZDV JLYHQ IRU JHQHWLFDOO\ LGHQWLT
HYVSHFLDOO\ DV WKH FDQGLGDWH PDNHV |LW FOHDU WKDW W
LV WR PDNH VXUH RQO\ HQYLURQPHQWDQ IDFWRUV YDU\

{a) (i) Explain why the fibres were collected from only one plant in stage 1.

([DPLQHU &RPPHQWYV

7KLV LV DQ DOWHUQDWLYH EXW DOVR DFFHSWDEOH DQV

GCE Biology 6BI02 01 9
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Question 3 (a) (i)

ORVW FDQGLGDWHY ZHUH DEOH WR VFRUH WZR PDUNV DOWKRXJK RF
XVHG WR GHVFULEH DQ DVSHFW RI WKH ¢EUH +RZHYHU WKHUH ZHU}
VWXGHQWY KDG QRW UHDG WKH VHFRQG KDOI RI WKH TXHVWLRQ DQC(
VXFK DV URRP WHPSHUDWXUH DQG KXPLGLW\ )RU PRVW WKLV ZDV V\
GUHZ RQ H[SHULHQFH RI VLPLODU H[SHULPHQWYV

‘ (i) Suggest two factors that should be kept constant when selecting the 10
[ fibres from the 50 in stage 2.

(2)
1. Mamerer of £1bry
2.\ 0nath vt et

ResultsPlus

([DPLQHU &RPPHQWYV

$ QLFH FOHDU DQVZHU VWLFNLQJ WR RQH IDFWRU SHU O

(i) Suggest two factors that should be kept constant when selecting the 10
fibres from the 50 in stage 2.

drre TV Yemperalve of ¥ room

S\, h-J..MFC“’Hb_ 0f.. K. roona !

(IDPLQHU &RPPHQWV

8QIRUWXQDWHO\ WKLY FDQGLGDWH KDV|FURVVHG RXW WZR FF
UHVSRQVHVY DQG UHSODFHG WKHP ZLWK|LQFRUUHFW DQVZHUYV
7TKHVH WZR IDFWRUV ZRX0OG QHHG WR EH NHSW WKH VDPH ZKFE
FDUU\LQJ RXW WKH LQYHVWLJDWLRQ EXW WKH\ DUH QRW IDF
WR EH NHSW FRQVWDQW ZKHQ VHOHFWLQJ WKH SEUHV

)

ResultsPlus

([DPLQHU 7LS

$0ZD\V FKHFN WKH FRQWH[W RI WKH TXHVWLF
LW LV YLWDO IRU DFKLHYLQJ IKOO PDUNYV

GCE Biology 6B102 01



Question 3 (a) (iii)

3RRU JUDPPDU VRPHWLPHY PDGH LW GLI(¢FXOW WR XQGHUVWDQG WK
E\ WKH FDQGLGDWHY DOWKRXJK PDQ\ ZHUH DEOH WR PDNH WKH SRL
D YDULDEOH $JDLQ PDQ\ DQVZHUV GHDOW ZLWK UHDVRQV WKH ¢EUH
WHPSHUDWXUHY UDWKHU WKDQ UHDVRQV IRU NHHSLQJ WKHP DW WK

(i) Suggest why all fibres were kept at the same temperature in stage 3

e Fus | mf%fcﬁ 1S Comdnro (ed .. Limci,é{t
Sl LeSudLS.... ol relne £ L,’CLLW

(1)

1%

Results#lus

([DPLQHU &RPPHQWYV
*RRG FOHDU DQVZHU PDNHV LW FOHDU WKDW WKH FDQGL
NQRZV WKDW WHPSHUDWXUH KDV WR E

HDFROQWUROOHG
YDULDEOH QHFHVVDU\ IRU SURGXFLQJ UHOLDEOH UHVXOW

(ii) Suggest why all fibres were kept at the same temperature in stage 3

(1)
Wu‘e dudn't hoae an %wm
T INLARL...... AAANTR..... ﬁuu_ - _

Ehae reasa LS.

%

Results+lus

([DPLQHU &RPPHQWYV
$QRWKHU HI[DPSOH RI D JRRG DQVZH|U FOHDUO\
UHFRJQLVLQJ WKH QHHG WR PDNH V

KUH WHPSHUDWXUH
QRW DIIHFW WKH VWUHQJWK RI WKH|,EUHV RU WKH UHYV X

GCE Biology 6BI02 01 11



Question 3 (b)

7KH YDVW PDMRULW\ UHDOLVHG WKDW WKHUH ZHUH DVSHFWV WR WK
GDPDJH WR WKH H\HV ZKLFK DFFRXQWHG IRU WKH QHHG WR ZHDU VD

Question 3 (c) (i)

ORVW FRUUHFWO\ VWDWHG WKDW JUHDWHU IRUFH ZDV QHHGHG WR E
DEOH WR EDFN LW XS ZLWK FRUUHFWO\ FDOFXODWHG HYLGHQFH ZLW
WKH ZRUG PHDQ LQ WKH TXHVWLRQ DQG FRPSDUHG RWKHU YDOXHYV

(c) The table below shows the results of this investigation.

Force needed to break each fibre
Sample / arbitrary units
Wet Dry
1 | 4560 - 2800 -
2| 0 | 2900
_3 D ___4100 i 2-605 .
F 4100 00|
5 . 3100 | 2800
Mean 3860 : 2760

(i) Compare the mean force needed to break the wet fibres with the mean force
needed to break the dry fibres.

(2)

Toe. meon.. Foves neded Ko kreak g weke fhee W
hihae Mseen. (aneaten) Yhon meoun foxe nided to

S reak dwok . fbee . A 1w lowgee ey W00
w/bka’rw ks

ﬁ ResultsPlus

([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH JDLQV WKH ¢UVW PDUIN HDVLO\ VWDWLQ
WKDWPHDQIRUFH QHHG WR EUHDN WKH ZHW ¢(¢EUHV LV

KLIJKHU JUHDWHU 7KHQ WKH VHFRQG PDUN LV DOVR DZDUGI
FRUUHFWO\ FDOFXODWLQJ WKH GLITHUHQFH DQG JLYLQJ XQ

12 GCE Biology 6B102 01



()

Mol haean.. fovcs. Al eded. o bad il  tea. Wet f;hm....i.{

fii

Compare the mean force needed to break the wet fibres with the mean force

needed to break the dry fibres,

Y Ckara wihicrkh Af thacra tim cnbe A datba Lo lnece valicmbllda Fliia caccame faw cimaaa

(2)

gver. (009 eMeikany

ResultsPlus

([DPLQHU &RPPHQWYV

$OWKRXJIK WKLY DQVZHU JDLQV WKH UVW PDUN WKDW LV DOO
LV DQ HIDPSOH RI ZKHUH VRPHRQH KDV TXRWHG WKH ¢(¢JXUHV U
WKH WDEOH EXW WKHQ IDLOHG WR GR DQ\WK|[LQJ HOVH ZLWK WKI

VWDWHPHQW RI RYHU DUELWUDU\ XQLWYV| LV QRW JRRG HQR
QRW ZKHQ D VLPSOH VXEWUDFWLRQ JLYHV DX
A

ResultsPlus

([DPLQHU 7LS

,W LV DOZD\V D JRRG LGHD WR XQGHUOLQH NH\ ZR

(IJXUHV IURP WDEOHYV

ZKLFK WKLV FDQGLGDWH KI

GCE Biology 6B102 01 13
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Question 3 (c) (i)

7KLY TXHVWLRQ zZzDV JHQHUDOO\ ZHOO XQGHUVWRRG +RZHYHU D IH:
pMVDPSOHVY WKDW ZHUH XQUHOLDEOH UDWKHU WKDQ WKH pVHWY Ol
QRWLFHG WKH DQRPDORXV UHVXOW DQG VWRSSHG WKHUH QRW UHD
WKUHH PDUNV ORVW FDQGLGDWHYV XQGHUVWRRG WKH FRQFHSW RI I
EXW PDQ\ KDG GLI¢FXOW\ H[SUHVVLQJ WKHLU LGHDV FOHDUO\ WKH F
FDQGLGDWHY WR UHIHU WR pKLJKHUY RU pORZHUY UDQJH UDWKHU W
LQFRUUHFWO\ GHVFULEHG YDULDWLRQ LQ GDWD UDWKHU WKDQ UDQ.
VDPH YDULDWLRQ GLITHUHQW YDOXHV IRU HDFK 0DQ\ FDQGLGDWH
ZLWKRXW DQ\ PDQLSXODWLRQ DQG DSSHDUHG WR DVVXPH WKDW WKI
ZDV ODUJHU

7TKHUH ZHUH DOVR PLVWDNHY PDGH ZLWK EDVLF VXEWUDFWLRQ PDQ
UDQJHV RI IRU ZHW ¢(EUHV DQG RU IRU WKH GU\ ¢EUHV O0DQ\ Z
XVLQJ WKH WHUP DQRPDO\ RU RXWOLHU EXW GLGQYW DOZD\V OLQN

6RPH VWXGHQWY UHPDUNHG RQ WKH DEVRUSWLRQ RI ZDWHU E\ WKH
ZRXOG UHVXOW LQ GHVFULELQJ UHDVRQV IRU WKH XQUHOLDELOLW\
VHOHFWLQJ D SDUWLFXODU VHW DV XQUHOLDEOH

(i) State'which of these two sets of data is less reliable. Give reasons for your
answer.

- P, .
B ‘e -\ OSCes (‘\Q_,(JA@(.'Q ~o \v:'\.;.«_.x. ke e A Jg.;—'k K? \nyo . "c‘.-)ao(r'r_ L1se
dneve \s. 0 '\,,"\':3(.‘19.' <o —Lj-vm e bedween. . \\ﬁ @. Naaxlves
obkrned. .

'_if..ltf et

' Mo e e (3\(\D A and lowees T&;_b_x.u.&. wrab oo ge ?\ bre
L""’“" oA A\ '?’ﬁ:‘ Lence & \ WWo.o waheie as. Ahe L_'S\g-({!u;-‘s“\

(Q;'Kﬂwﬂf@ betueen dbe —Qu\l;f.k. a c.‘ng —(’:'v;w S uﬁku! 200 -

- . 2| ]
A \he cAhw value (*.>.(,' 'G*\H"* L-'-‘-‘f"f‘s w el —QLL:‘P

(O\DOS ~e ac anamolout Value
OO

4 o/
S Plus
([DPLQHU &RPPHQWYV
7KLV JDLQV PDUNYV WKH ¢UVW PDUN IRU|ZHW (EUHV WKH VHF
IRU QRWLQJ WKH GLITHUHQFH LQ UDQJH WIKH WKLUG IRU FDOFXC(
WKH UHODWLYH UDQJHV 7KLV FDQGLGDWH DOVR FOHDUO\ GHVF!
DQRPDO\ DW IRU WKH WK ZHW ¢(EUH YDIOXH

/

,'fv}us
\_ (IDPLQHU 7LS

&KHFN KRZ PDQ\ PDUNV DUH DYDLODEO|H LQ WKLV FI
WKHUH ZHUH WKDW JLYHV \RX DQ LGHD RI KRZ PDQ
SRLQWYV QHHG WR EH PDGH 7KLV FDQGLGDWH KDV VF
WKH SRLQWYV ZKLFK KHOSV VHW RXW WKH DQVZHU

GCE Biology 6B102 01



(i) State which of these two sets of data is less reliable. Give reasons for your
answer.
(3)

- A
wheceas  fo dry flore  the range from  rremisa force

ye\wawale . o

ResultsPlus

([DPLQHU &RPPHQWYV

7KLY DQVZHU JHWV PDUNV RQH IRU LG
(EUH VHW RI GDWD DV OHVV UHOLDEOH
FDOFXODWLRQ RI WKH UDQJHV IRU HDFK
VWDWH WKDW WKH UDQJH IRU WKH ZHW ¢
IRU GU\ (EUHV 7KH ZLGHU UDQJH GRHYV
WKH GDWD ZzDbV OHVV SUHFLVH WKDW Z
RI WKH HTXLSPHQW XVHG WR PDNH WKH H

HOWLI\LQJ WKH ZHW
DQG RQH IRU FRUUHFW
+RZHYHU LW GRHV QR\
EUHV ZDV PRUH WKDQ \
QRW QHFHVVDULO\ PHD
RXOG EH D FRQVHTXHQF
HDVXUHPHQWYV

A

ResultsPlus

([DPLQHU 7LS

VRPHWKLQJ WKDW KDV QR

SHPHPEHU WKH REYLRXV PKVW EH
VWDWHG H[DPLQHUV FDQQRW JLYH PDUNV IRU

W EHHQ ZULWWHQ

(i) State which of these two sets of data is less reliable. Give reasons for your

answer.

Wet  fbres are  \ess veliable . because  the water .

din. ¥e  Rores  wmay alter the vesuMs,

Los energy  will be  needed | mere t= lreak.

(3)

ResultsPlus
([DPLQHU &RPPHQWYV

7KLYV UHVSRQVH RQO\ JHWV RQH PDUN
GDWD LV OHVV UHOLDEOH +RZHYHU W

IRU VHOHFWLQJ WKDW VHW DV WKH OH

IRU MWDWLQJ WKDW W
KLY DQVZHU WKHQ WUL

ZK\ WKH GDWD ZRXOG EH OHVV UHOLDEOH LQVWHDG RI JLYLQ

DVW UHOLDEOH

GCE Biology 6B102 01 15
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Question 3 (d) (i)

8QIRUWXQDWHO\ WKLV ZDV SRRUO\ DWWHPSWHG ZLWK PDQ\ YDJXH L

FDUHIXO VWXG\ RI WKH GDWD O0DQ\ VWDWHG WKDW

DQG

ZHUH (

WKH IDFW WKDW WKH YDOXH IRU VDPSOH ZDV WKH VDPH DV WKDW |
DQDO\WVH WKH UHVXOWV WR DQVZHU WKLV TXHVWLRQ FRUUHFWO\ Wtk

DQVZHUV

(d) A student observed that dry fibres 3, 4 and 5 each had a knot in the middle
of their length and that they broke at the knot. She used this observation to

state that the recorded force needed to break these three dry fibres was an
underestimate.

() Suggest one piece of evidence from the table that supports her statement.

ﬁ ResultsPlus

([DPLQHU &RPPHQWYV

DQG EUHDN DW ORZHU YDOXHV WKD
ZKLFK KDYH QR NQRWYV

(d) A student observed that dry fibres 3, 4 and 5 each had a knot in the middle
of their length and that they broke at the knot, She used this observation to

state that the recorded force needed to break these three dry fibres was an
underestimate.

() Suggest one piece of evidence from the table that supports her statement.

Q

DQG

7KLV JHWV WKH PDUN IRU FOHPUO\ VWDWLQJ WKDW

7KLY DQVZHU GRHV QRW JHW WKH PDUN EHFDXVH LW
VWDWHY WKDW DQG WRRN PR|UH IRUFH WR EUHDN

WKDQ DQG
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(d) A student observed that dry fibres 3, 4 and 5 each had a knot in the middle
of their length and that they broke at the knot. She used this observation to
state that the recorded force needed to break these three dry fibres was an
underestimate.

(i) Suggest one piece of evidence from the table that supports her statement.
(1)

The dgy. resiats %& p\bt‘e.‘s. Y m ...... weee.. lauwes... Dnarn, the

Lresuts, See d:t,_..g_l:)m:. and, 2

)

ResultsPlus
([DPLQHU &RPPHQWYV

7KLY DQVZHU VKRZV HYLGHQFH RI|WKH FDQGLGDWH

KDYLQJ FKHFNHG ZKDW WKH\ YH ZULWWHQ DQG
FURVVHG RXW WKLV KDV VDYHG WKHP WKH PDUN

A

ResultsPlus

([DPLQHU 7LS
,W DOZD\V SD\V WR FKHFN ZKDW \RX YH ZULWWHQ

Question 3 (d) (ii)

ODQ\ ZHUH DEOH WR DQVZHU WKLV VLPSOH TXHVWLRQ FRUUHFWO\ +
FDQGLGDWHY WKRXJKW WKDW WKH VHTXHQFH LQ WKH WDEOH VDPSC
ORRNHG IRU LQFUHDVHVY RU GHFUHDVHV LQ WKH IRUFH GRZQ WKH WI

(i) Suggest one piece of evidence from the table that does not support her
statement.

o facd Kook fore S hod e sal
_ Fm:.l?_ ned ko beeale (k. As...., ,Ftbf'e 1. e did.. aek...

hovt o ot v s 9t (rotal for Question s = 12 marks)

%
ResultsPlus
([DPLQHU &RPPHQWYV

7KLV LV WASLFDO RI WKH DQVZ4HUV JLYHQ WR

WKLV TXHVWLRQ |IRU VRPH UHDVRQ LW SURYHG
HDVLHU IRU FDQGLGDWHY WKDQ GL

GCE Biology 6BI02 01 17



Question 4 (a) (i)

ODQ\ FDQGLGDWHY PDGH UHIHUHQFH WR KXPDQ ERG\ WHPSHUDWXUH
UHIHUHQFH WR D FRQWURO *RRG DQVZHUV GLG GHVFULEH WKH UHD"

IRU FRPSDULVRQ ,WfV HVVHQWLDO WKDW FDQGLGDWHYV DSSUHFLDW
DQG D pyFRQWUROOHG YDULDEOHY

() Suggest why some of the human egg cells were incubated at 37 °C

throughout this investigation.

(1)

_____ (\WW Chas.. onkdnQar. RBONES,

+~Ius
([DPLQHU &RPPHQWYV
6WUDLJKWIRUZDUG DQVZHU FO

HDUO\ VWDWLQJ WKH
SXUSRVH RI LOFXEDWLQJ VRPH RI WKH HJJ FHOOV
DW°& WKURXJKRXW

(i) Suggest why some of the human egg cells were incubated at 37 °C
throughout this investigation.

(1)

21C 1s W puman [ﬁ?.dﬁ #ﬂ’?ﬁﬁfWIf 0. us......
fenperopuie e idoal Jor hwritan. e cus v iNculoate:

ﬁ Resuits¥

“lUS

([DPLQHU &RPPHQWYV

$ W\SLFDO LQFRUUHFW UHVSRQMUH KW BW/QQJ WKDW

ERG\ WHPSHUDWXUH 7KLV GRHV QRW DQVZHU WKH TXHVWLRQ
DOO RI WKH HJJ FHOOV ZHWU8H BMWXRQJHG WR

VRPH ZHUH NHSW DW WKLV WHPSHUDW

KUH WKURXJKRXW
A
QResultsus

(IDPLQHU 7LS

Read al RI WKH TXHVWLRQ PDQ\ QQVZHUHG WKLYV
DV LI WKH\ G RQO\ UHDG WKH ¢UVMW OLQH DQG Z
DQVZHULQJ WKH TXHVWLRQ 6XJJHVW ZK\ VRPH

WKH HJJ FHOOV ZHUH LOQ& XEDWHG DW

18 GCE Biology 6B102 01



Question 4 (a) (i)

&DQGLGDWHY KDG GLI¢FXOW\ HI[SUHVVLQJ WKHPVHOYHV ZKHQ DQVZF
VWUDLIJKWIRUZDUG TXHVWLRQ UHTXHVWLQJ D GHVFULSWLRQ RI GDW
LQGLFDWHG WKDW WKHUH ZDV SRVLWLYH FRUUHODWLRQ EHWZHHQ W
VKRZLQJ VSLQGOH ¢(EUH IRUPDWLRQ ZLWRKRX\WEAQWXKIRXI K OF KDIDOLIGI U
QRWHG WKDW WKHUH ZDV QR FKDQJH DW & HPSHBD QW XUGNWIHERFBEQDJ
WR VKRZ VXI¢FLHQW GLVWLQFWLRQ EHWZHHQ VSLQGOH ¢EUH IRUPDV
DQG WKH QXPEHU RI HJJ FHOOV VKRZLQJ VSLQGOH ¢(¢EUH IRUPDWLRQ
DSSHDUHG WR LQGLFDWH D ODFN RI NQRZOHGJH Rl WKH SURFHVYV RI
RI FDQGLGDWHY VLPSO\ TXRWHG ¢(JXUHV IURP WKH WDEOH UDWKHU \
WR GHVFULEH D WUHQG 6RPH GLG D SDUWLDO FDOFXODWLRQ EXW (
WHPSHUDWXUH FDXVHG \ LQFUHDVH LQ FHOOV VKRZLQJ VSLQGOH ¢E!

(i) Using the information in the table, describe the effect of temperature on
spindle fibre formation in human egg cells.

{,ﬁbre '
As e WUM inveoses from 2€°C to 3B C S?inollen({t)_(mah‘of\

in_eqa «Us inceases, givng a posiive orrelation. Pn increase of s°C
h(bg?m% from 28°C 4o 33°CY increages the number of eaq @AS Shouwirg
. sfird}éfkém'm by 3 (fom 24 S) . Spindle flre formechon n ega @lis
does nor increase  beyond. 33'C bk redher staus the Sore ak
5 e @l .

<!

N

/\ (IDPLQHU &RPPHQWYV

7KLV DQVZHU GHPRQVWUDWHY VRPH R|II WKH SRRU SKUDVLQJ
ZKLFK PDNHV LW GLI¢FXOW WR GHWHUPLQH ZKHWKHU RU QR
DzZzDUG D PDUN 6SLQGOH ¢EUH IRUPDWLRQ LQ HJJ FHOOV L
QRW WKH VDPH DV QXPEHU RI HJJ FHOOV VKRZLQJ VSLQGOH
¢EUH IRUPDWLRQ +RZHYHU WKHUH LV DQ DSSURSULDWH
PDQLSXODWLRQ RI WKH GDWD IRU RQH PDUN UHIHUULQJ WR
QXPEHUV RI HJJ FHOOV $ PDUN ZDV DPVR JLYHQ IRU WKH
IDFW WKDW WKHUH ZDV QR °RKDQJH DEIRYH

Plus
\ (IDPLQHU 7LS

7R PDNH VXUH \RX JHW WKH|PDUNV RQ

GDWD DQDO\WLY TXHVWLRQY UHIHU GLUHFWO!'
WKH LQIRUPDWLRQ RU XQLWYV SURYLGHG LQ W
KHDGLQJV RI WKH WDEOHV RI GDWD

GCE Biology 6BI02 01 19
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Me  as the %w?era\k\l“

(i) Using the information in the table, describe the effect of temperature on
spindle fibre formation in human egg cells,

deccemses  Yhe

(2)
Nuvber @F

(IDPLQHU &RPPHQWYV

7KLV VKRZV KRZ FRQIXVLQJ VRPH UHVS
EH DV WKH WHPSHUDWXUH GHFUHD|VH

WHPSHUDWXUHV VKRXOG EH TXRWHI|G
VSLQGOH ¢EUHV IRUPLQJ EHFRPHV OHV
LV QR GDWD JLYHQ RQ QXPEHU RI VSLQ

OO ResultsPlus

(IDPLQHU 7LS

7DNH FDUH ZLWK KRZ \RX H[S[UHV'
FKHFN WKDW \RX UH UHIHUUYLQJ
XQLWV I[URP WDEOHV RU JUD$KV

°& DQG°& DOO HJJV VKRZHG ¢EUHV )
ZKHUH LV WKLV ¢JXUH RI  ¢EUHV FRPLQJ IURP"

(i) Using the information in the table, describe the effect of temperature on
spindle fibre formation in human egg cells.

(2)
W the  termpetdturne  incredsed  AFom -”;{ ,,,,,,,, fo 33°C
.................................................................................................. Mﬁw’fﬂqf‘uﬂdﬁﬁﬁvﬂﬂﬁdﬂ
O fo 5 Thuty way rno

([IDPLQHU &RPPHQWYV

7KLV LV D PXFK FOHDUHU DQVZHU H

WR FHOOV WKH VWHP RI WKH TXHJVwW| VHQVH
HJJ FHOOV

OO ResultsP

(IDPLQHU 7LS

PDUNV $OWKRXJK LW GRHV QRW UHIH[ -HHS WR VKRUW VHQWHQFH
WKDW ZD\ ERWK \R>

VR WKH FRQWH[W FDQ [EH| HI[DPLQHU FDQ EH VXUH RI W

us

GCE Biology 6B102 01
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Question 4 (b) (i)

ORVW FDQGLGDWHY LGHQWL,HG WKE MDFDWWREQYWQDV WRHUHFW E X\
FOHDUO\ H[SODLQ ZK\ 2WKHUV PDGH D JRRG VWDUW EXW WEHQ ZHQ
VWDWHPHQW ZDV DOVR WUXH $ VLIQL,;FDQW QXPEHU RI FDQGLGDWF
TXHVWLRQ WKRURXJKO\ DQG GLGQTW UHDO&NVH RMHKDAW VEZR K O/GV R BNAH N
VSLQGOH ¢EUH IRUPDWLRQY DQG DVVXPHG LW UHIHUUHG WR DQ\ VS
LQFRPSOHWH DQVZHUYV SURYLGHG ZLWK QR FOHDU VWDWHPHQW DV
GLVFXVVHG FDQGLGDWHV H[SHFWLQJ WKH H[DPLQHU WR REWDLQ LW
SOHDVH QRWH WKH H[DPLQHU FDQQRW JLYH PDUNV IRU SRLQWYV QR\

(b) A student made the statement that all 5 cells would have shown spindle fibre
formation if the incubation temperature had been either 35 °C or 31 °C.

() Using the information in the table, give evidence to support part of this
statement.

Roteen 35C - 31% Hue b o chanae. AW oy b e%s
 hawe,  Shown. 0 ndle. FJGN mmakion . 25% fally ety
3B and S?C, ‘ﬂ(mgm ol 5 e%g..mll d«mwaém

ResultsPlus

([DPLQHU &RPPHQWYV
$ QLFH FOHDU UHVSRQVH JDLIQLQJ ERWK PDUNYV
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Question 4 (b) (i)

7KLY TXHVWLRQ VKRXOG KDYH JLYHQ D FOXH WR WKH FRUUHFW UHV S
LW LPSOLHG WKDW RQH RI WKH WHPSHUDWXUHYV FRXOG QRW EH VXS
ZDV RIWHQ ODFNLQJ IRU D VHFRQG PDUN ODQ\ DVVXPHG OlrQtdDU SU
28°& VR SUHGLFWHG WKDW D FKDQJH L Q&WMHRSHURXNOXGEJ) BILMHRBQFUHDV

FHOOV ZLWK QR UHIHUHQFH &R WKZRXBGXIOMOBWI| FDQGLGDWHYV VW
DQVZHUV FOHDU®O& ADQQRRW EH VXSSRUWHG EHFDXVH«]

(ii)

dpnute o ot 287
yps  3(%¢ (I Clare f2 28% frsan fo 3£V

‘wfegfu niet e o'hlwd',p-/wd"-

ﬁ ResultsP

Using the information in the table, give evidence that may not support part
of this statement.

At zfﬁof,% L eggs dhomed Spretis flce, At 337 adt
TP g0t Shavved Spvate poe. BLTC m foetrten LB

us

(IDPLQHU &RPPHQWV
7KLV LV WKH W\SH RI DQVZHU JLYHQ

ot 2B Lanareds. SPYUL, coteid B8 B e K
~ JO pivere bekegy vt

(2)

ZKHQ D FDQGLGDWH

KDV QRW WKRXJKW WKURXJK WKHLU UHVSRQVH EHIRUH

VWDUWLQJ WR ZULWH 7KHUH L¥obIHS

HWLWLRQ RI DW

VKRZHG VSLQGOH ¢EUH DQG PXFK UDPEOLQJ ,W GRHV
VFRUH PDUNV RQH IRU LPSO\LQJ WKDW QRW DOO HJJ FHO(

ZRXOG VKRZ VSLQGOH & EWGIW KEIRXKJK L
FOHDUO\ VWDWHG WKH VHFRQG PDU
WKHUH FRXOG EH RU HJJV VKRZLQ

)

W LV QRW
N IRUWKH LGHD WKDW
J VSLQGOH ¢EUHV

ResultsPlus

([DPLQHU 7LS

7TKLQN WKURXJK ZKDW \RX

NH\ERDUG LW KHOSV \RX

UH WU\LQJ WR VD\

EHIRUH VHWWLQJ SHQ WR SDSHU RU ¢QJHU WR

DQG¢ WKH H[DPLQHU
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(l) Using the information in the table, give evidence that may not support part

R 28C oy 2 ol omd pude B 31"____6_‘_2;_
btman 287 “and JTC 5o ths mmer e

bhee shod _be bebiuy 2 and T

ResultsPlus

([DPLQHU &RPPHQWYV

7KLY DQVZHU KDV EHHQ ORJLFDOO\ WKIRXJKW WKURXJK DQ
RULJLQDO PLVWDNH FRQFHUQLQJ QXPEHU RI VSLQGOH ¢EL

IRUPHG KDV EHHQ VSRWWHG DQG FRUUHFWHG

(i) Using the information in the table, give evidence that may not support part
of this statement.

‘he
< O\ et Me  {emperorvres below  33°C. oy 2. (o Q‘ba‘;)____
Showedl Spmnclle Somnarin.
'W\m& 23\ C. . may m. 3,00 . o9 .cells. __ﬁ_hoco'i_rq___ _

Spind\e Remaron. bot 00X 0N dne & cels....

ﬁ ResultsPlus

(IDPLQHU &RPPHQWYV

VSLQGOH IRUPDWLRQ ZRXOG EH RU D[QG QRW

A

OO ResultsPlus

([DPLQHU 7LS

7KLV UHVSRQVH JDLQV WZR PDUNV RQH IRU UHFRJQLVLQJ Wi
WKH GDWD GRHV QRW VXSSRUW Wkid VWPpWHPHQW IRU
WKH RWKHU IRU VXJJHVWLQJ WKH QXPEHU RI HJJ FHOOV VKRZ

%XOOHW SRLQWY KHOS VHW RXW WKH DQVZHU F

GCE Biology 6B102 01
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Question 4 (c)

7KHUH ZHUH PDQ\ PDUNLQJ SRLQWY DYDLODEOH IRU WKLV TXHVWLRC
H[SODLQHG UHVSRQVHV ZHUH VHHQ VKRZLQJ WKDW FDQGLGDWHV N
H[SODLQLQJ WKH DGDSWDWLRQV Rl WKH VSHUP FHOO ,Q VRPH FDVH
RI DQVZHUV ZDV DFFHSWHG EHFDXVH Rl SRRU H[SUHVVLRQ H J WKH
VSHUP KHDG ZDV OLQNHG WR 3VZLPPLQJ PRUH HI,FLHQWO\ RU IDVWF
ORZ UHVLVWDQFH LQ WKH AXLG $V WKLV ZDV D 4:& TXHVWLRQ VSHC
ZHUH PDQ\ FDQGLGDWHY WKDW FRXOG QRW VSHOO pHADJHOOXPYT RU
RWKHUV VHHPHG XQDZDUH Rl SOXUDOV VXFK DV ADJHOOD PLWRFKR
SDUWLFXODU LPSRUWDQFH ZLWK UHIHUHQFH WR D VSHUP FHOO KDYL
PDQ\ PLWRFKRQGULD O0DQ\ IDLOHG WR VFRUH D PDUN IRU PLWRFKRQ
WKH UHIHUHQFH VRPH HYHQ UHIHUULQJ WR D VLQJOH PLWRFKRQGUL
VRPH FDQGLGDWHY UHIHUUHG WR WKH DFURVRPH DV EHLQJ WKH HQ]
FRQWDLQLQJ HQ]\PHV 2Q WKH ZKROH WKLV ZDV D ZHOO DQVZHUHG
ORVW GXH WR LOQDGHTXDWH H[SUHVVLRQ UDWKHU WKDQ D ODFN RI N

*(c) Describe and explain three ways in which a human sperm cell is specialised for its
function.

(6)
A8 e honan speimell. conkals. a lageia. . wch.
NRAR. K€ Seem\. S Y. €99 TRl AWM o e S0 1k (i)
(2oL We.eqd) £l fplsanon. e oo, i’, Ye\Rs. Yo Qe M}i‘ﬁmt_’ﬂt@
e Spern cell q\qg &?ﬁ%\%\h ‘C\\C‘:I Ok OMchendda tn
A0 (A LN a . 1ts A0e SIVE O (@SPLIAN (neYe fue
LRMEASE B A0k ok XN AN. B0 P UM Crergy) foc......
Seern. D suwin... N L. e
RSO COOYONNL. ACYOSENE. VAL N RAINS.. cocz;%‘(\\i‘@
LROTYDRS e awne Spe) end canes i cantack ot
-eoq el it can. yelease e ALOESYINE... enzymes AN0G. .
L0 SHNC. (CANAN N AR 0. AQEsT. o aOnel e
Jna L pelludda. YR Al spexm.. b geach. e g9 e\

o SUCEQUE. . OONEIADLONND |

ﬁ ResultsPlus

(IDPLQHU &RPPHQWV

7KLV LV D JRRG DQVZHU FRQWDLQLQJ SOHQW\ Rl UHOHYTE
GHWDLOV WR VFRUH IX0O0 PDUNV 7KLV UHAHFWV WKH GHS
NQRZOHGJH WKH H[DPLQHUV H[SHFW I|RU TXHVWLRQV DVNL
IRU GHVFULSWLRQV DQG H[SODQDWLRQV
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*(c) Describe and explain three ways in which a human sperm cell is specialised for its
function,

(6)
____________________ A MMO\Y\SFWM Ll condains. . the
LDARCKOSeaL . INkao, cc:lv\‘ckej‘ BNV R ¢ I
.__._..r__.e..\__.e,m.s 0 ok:a\e,%hva ARZYMES... e
bmmw{kvowﬁh e L ZonapeAlAC AR .. TIurs
ereabva G’\?Mk{ov %MsPer M
__________________________________ The.....Sperm....ahso.. _.condmns. . nastochond i
_________ o Yhas (s o Rey. tlement  to ke
Mobi(i’rj Of e INE . SPEYIA. AS. Jflluz, mr’sod\w
Px@mw, Wf (A O gmﬂe K.
fMQWm; xS, a\fowm«utto’nqc)’\
gw es.. .8pem.. mobll,«c:z o ._.li.__.._.__e_ss_.e.n&_io\_j
;:w’cs NS B _maofoy gl fhe  specm.
alows tk fs  swiva towards, 0&“0\

([DPLQHU &RPPHQWV

7KLV UHVSRQVH JDLQV WKH PDUN IRU GHVFULElQJ WKH DFURVRPH
GLIJHVWLYH HQJ\PHV EXW QRWKLQJ IRU H[SODLRLQJ LWV IXQFWLR
FDQGLGDWH GRHV QRW PHQWLRQ WKH EUHDN GRZQ RU GLIJHVWLRC(
SHOOXFLGD EXUURZ WKURXJK LV QRW VSHFLEF HQRXJK IRU WK
PS $QRWKHU PDUN LV JLYHQ IRU PLWRFKRQGULD SURYLGLQJ Wtk
IRU WKH ADJHOOXP EXW WKHLU QXPEHU RU ORFDWLRQ LV QRW Gt
WKDW PDUN PS FDQQRW EH DZDUGHG 7KHQ WZR PDUNV DUH JLY
GHVFULELQJ DQG H[SODLQLQJ WKH SXUSRVH RI|WKH ADJHOOXP

7KLV UHVSRQVH JDLQHG

A

OO ResultsPlus

([DPLQHU 7LS

8VH ELRORJLFDO WHUPV WR PDNH VXUH \RX JHW V
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function.

oo, and.  Asbtocliaedno. o ks ooy

llaooncg. B2 .FQJ‘&.[L':Q.. LA e&) el ...

A en s bopes. of. festiletiea

*(c) Describe and explain three ways in which a human sperm cell is specialised for its

Tha  LuwAsooa .Speta.. iS....Aesigned. . o . lowe. ...
o Plogelluaa .. 0crPsome. el b op cp. Q...

Tha . Plogelluna . edk eA0Ies. & ... 6. Sus .. idb...

Leod. s . reeosed. wife ____m___Jé,((metemwbs{w«m..
. SUPF.QUMLQ&QA Ela R all,. . ko . .dissolve. o pota

Qo o gperta. too . gek duty_gh e perhilisR

s, aoirsctamadaXn. o Msperms Lloody

S b B o0 el awmcl . 2 .putab'c,d“e

(6)

&

ﬁ ResultsPlus

(IDPLQHU &RPPHQWYV

7KLY DQVZHU PD\ DSSHDU WR EH D JRRG RQH
QRW HQRXJK GHWDLOV WR VFRUH KLJKO\ 7ZKR
ADJHOOXP DQG HQDEOHV LW WR VZLP 1RW
DFURVRPH DV WKHUH LV QR PHQWLRQ RI WK
ZKDW WKHLU IXQFWLRQ LV LQVWHDG LW VXJ
LWVHOI GLVVROYHV WKH MHOO\ OLNH VXEVW
WKDW FDQ EH DZDUGHG LV WKH RQH IRU VWD
SURYLGH HQHUJ\ IRU WKH VSHUP WR VZLP

7TRWDO

EXW WKHUH DUH

PDUNV DUH JLYHQ
KLQJ FDQ EH JLYHC
H HQJ\PHV LW FRQW
JHVWV WKDW WKH |
DQFH 7KH RQO\ R\
WLQJ WKDW WKH PL

A
J/ OO ResultsPlus

(IDPLQHU 7LS

ODNH VXUH \RXU DQVZHUYV

$OWKRXIK WKLV FDQGLGD

KDYH WKH ULJKW C

RI GHWDLO EXW DOzD\V WU\ WR ZULWH VRPI

WH VINQRZOHGJH O

GHSWK WKH\ KDYH VWLOO SLFINHG XS PDUN
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Question 5 (a)

7KLV ZzDV D SRRUO\ DQVZHUHG TXHVWLRQ ZLWK IHZ PDQDJLQJ WR Jl
MKDSORLG QXFOHXVY 6RPH DWWHPSWHG WR GHVFULEH pKDSORLG Q3
QXFOHXV ZKLOVW RWKHUV GLVFXVVHG WKH UROH RI WKH KDSORLG .
RI WKH GLSORLG QXPEHU IROORZLQJ IHUWLOLVDWLRQ 7KH YDVW PD
WKH QXPEHU RI FKURPRVRPHVY WKLV LV QRW VXI¢(¢FLHQW WKHUH KEC
FHOO KDV WKH plXO0O QXPEHUY £+ L H VRPDWLF FHOOV %HWWHU DQV
FKURPRVRPHV RU WR RQO\ RQH IURP HDFK KRPRORJRXV SDLU $ ODL
UHIHUUHG WR DQG FKURPRVRPHV VHHPLQJO\ XQDZDUH WKDW FK
EHWZHHQ VSHFLHV +DUGO\ DQ\ FDQGLGDWHY SURYLGHG D GHVFULS"
RUIJDQHOOH FRQWDLQLQJ WKH FKURPRVRPHYV

(a) At stage 1, the pollen grain contains the haploid generative nucleus.
Explain what is meant by the term haploid nucleus.

:__ A ;(' ] l oy ',’-I:;. M S AAL 'If W L "'{l c‘ulﬁ ' Lo l{‘\@ 5 \\-fl,.,} A

c. A | / | | {
Y 4 A AAT L0751 s A r a4l r 1 Adda A JPTL I, f | " JP .
|  (AMUIMD 0 g s NN MMl 4] aglone] (A

[
</ +lus
/\ ([DPLQHU

7KLV LV D JRRG DQVZHU WKH FDQGLGOWH UHIHUV WR RQO\
RQH VHW RI FKURPRVRPHV ZKLFK LV ZRUWK D PDUN RQ LWV
RZQ 7KH\ WKHQ JR RQ WR VD\ KDOI WKH QRUPDO DPRXQW RI
FKURPRVRPHYV LQ D ERG\ FHOO ZKLFK LV DQ DOWHUQDWLYH ZI
RlI vD\LQJ WKH VDPH WKLQJ 7KHQ WKH\|JDLQ D VHFRQG PDUN
IRU QRWLQJ WKDW KDSORLG QXFOHL DUH IRXQG LQ JDPHWHYV

&RPPHQWYV

|
Plus
(IDPLQHU 7LS
:KHQ DVNHG IRU D GH¢{QLWLRQ [VWDUWLQJ \RXU

DQVZHU ZLWK D SKUDVH OLNH B KDSORLG QXFO
LV D KHOSV NHHS \RXU DQVZHU RQ WUDEFN
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6WDWLQJ KDOI WKH QXPEHU RI FKURPRVRPHV LV WRR LPSUHFLVH IF
WKH GLVWLQFWLRQ WKDW RQO\ RQH FKURPRVRPH IURP HDFK KRPROF
QXFOHXYV

JRU H[DPSOH KDOI WKH QXPEHU RI FKURPRVRPHYV LQ D KXPDQ JDPHW

JDPHWH KDV D SDLU RI HDFK FKURPRVRPH IURP QXPEHU DQG D VI
WKLV LV REYLRXVO\ QRW WKH FDVH 7KDW LV ZK\ HI[DPLQHUV ZLOO

SUHFLVLRQ ZKHQ GHVFULELQJ WKH KDSORLG FRQGLWLRQ

$OVR D QRUPDO FHOO LV QRW WKH VDPH DV D VRPDWLF FHOO

(a) At stage 1, the pollen grain contains the haploid generative nucleus.
Explain what is meant by the term haploid nucleus.

T\ | nasenksEor ¢ A | AV A2A .. detae) e
' /
o O } A J A !/{ i WA N /a'*’f» /{ N\ TY X L
f
A LV LA /P Mﬂ 2}})‘
[ _
=~ 4 s

/\ ([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH KDV VWUDLJKWDZD\ YKRZQ WKDW WKH\ DUH
QRW DQVZHULQJ WKH TXHVWLRQ DVNH¢G 7KH\ DUH WU\LQJ WR
GHVFULEH ZKDW LV PHDQW E\ KDSORL[G QXPEHU TKHQ WKH\
FURVV RXW WKH RQH ZRUG WKDW ZRXQG KDYH DOORZHG WKLYV
UHVSRQVH WR JDLQ RQH PDUN VRPDWLF LV WKH SHUIHFW
ZD\ WR GHVFULEH D QRUPDO ERG\ FHQO

\ (IDPLQHU 7LS

5HDG WKH TXHVWLRQ FDUHIXOO\ GRQ|W DVVXPH LW V'
VDPH DV RQH \RX YH VHHQ EHIRUH GRL|QJ SUDFWLFH SD
W PD\ EH VLPLODU EXW WKHUH V D GLIIHUHQFH EHWZ|
KDSORLG QXPEHU DQG KDSORLG QXFPHXYV
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Question 5 (b)

ORVW FDQGLGDWHY JDLQHG RQH PDUN IRU UHFRJQLVLQJ WKDW WKH
DOWKRXJK WKHUH ZHUH PDQ\ YDJXH DQVZHUV VWDWLQJ LQFRUUHFW
WKH WLSY QRW QRWLQJ WKH LQFUHDVH KDOI ZD\ GRZQ 6HYHUDO D.
VRPHWKLQJ PRUH IRU WKH VHFRQG PDUN MXVW UHSHDWHG WKH YDC
1RW PDQ\ FRUUHFWO\ PDQLSXODWHG WKH ¢(JXUHV LW DSSHDUV WKD
TXRWH GDWD GLUHFWO\ EXW IDLO WR VWDWH GLIITHUHQFHYVY EHWZHH
DWWHPSWHG WR JLYH UHDVRQV IRU WKLV FKDQJH LQ S+ WKHUHIRUF
ZRUG DV pGHVFULEHY UDWKHU WKDQ pH[SODLQT

(b) Describe the changes in the pH of the pollen tube shown in the diagram.
(2)

| AL DR o 008 POUEN AL I\ QIAS. S MAMN. A NN
AP0 EEN. iR, NORL IR C.e.008.S C'lf R A a_t,u.J D0 O LcANA AL .
RAY m '_l"‘f_‘:‘:___p_'lt_\. l'}f:..g_>.'_(\.8, 8. CAe e ol Fovr. omtsadS e, et

o ONACA N Q.U AL SN (O CONIE S ONNR. . WA CHE... '

/Results* us
/\ ([DPLQHU &RPPHQWYV

7KLV LV WASLFDO RI WKH W\SH RI PQVZHU JLYHQ WR WKL
TXHVWLRQ EXW LW RQO\JDLQV RRQH PDUN DV WKHUH L\
QR PDQLSXODWLRQ RI WKH GDWD BURYLGHG
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Question 5 (c)

0DQ\ FDQGLGDWHY VFRUHG ZHOO RQ WKLV TXHVWLRQ JLYLQJ FUHGL
IDWH RI DEVRUEHG DPLQR DFLGV 7KHUH ZHUH D ORW RI PDUNLQJ SR
DQG WKRVH ZLWK DQ XQGHUVWDQGLQJ RI SURWHLQ VIQWKHVLV DQG

PDUNV 7KH PRVW FRPPRQ RPLVVLRQ ZDV WKH IROGLQJ DQG IRUPLC
VWUXFWXUH LQ WKH U(5 2IWHQ WKHUH ZDV QR VWDWHPHQW DERXW
WR SRO\SHSWLGH WR SURWHLQ WR HQJ]\PH 6RPH KDG DPLQR DFLGV |
HYHQWXDOO\ EHLQJ SDVVHG RXW LQWR WKH VW\OH OHDQZKLOH VRF
WUDQVFULSWLRQ DQG WUDQVODWLRQ UDWKHU WKDQ VWDUWLQJ ZL\
WKH ULERVRPHYV

$OWKRXJK WKH PDMRULW\ RI FDQGLGDWHY VFRUHG KLJKO\ WKHUH Z
UHVSRQVHV ZKLFK GHPRQVWUDWHG FRQIXVLRQ RYHU WKH SURFHVV
DFLGV FDUU\LQJ WKH FRGH IURP WKH QXFOHXV DQG ULERVRPHV EHL
*ROJL 7KHUH ZHUH DOVR PDQ\ LQFRUUHFW UHIHUHQFHVY WR pH[RF\W
WKH F\AWRSODVP E\ WKH U(5 RU WKH *ROJL DSSDUDWXV DV ZHOO DV
RU HELQGLQJY LQVWHDG RI pIXVLQJ

7KLY TXHVWLRQ UHDOO\ GLG GLVFULPLQDWH EHWZHHQ WKRVH ZKR F
LQYROYHG DQG WKRVH ZKR FRXOG QRW DSSO\ WKDW DVSHFW RI WKH
HQJ\PH SURGXFWLRQ E\ SROOHQ WXEHV

7KHUH ZHUH PDQ\ HIFHOOHQW DQVZHUV WR WKLV TXHVWLRQ HDVLO)
Tha. ouaalno. .. arﬁ.___ﬁtﬁsﬂnnu%.me.cl. fO. N 0 pveen et L.
Ledeat mmm.w.emﬂw. Al UL e o CLt QL Ugnue.......
. Coved ML enalopA ok ¢ 0en L. WAL ML @YD Q...
BN Y NIQATIEOA <L CON. NAIN LK AL RER.. (¢ <0kl

Mo Larernag. tngide me ER e poteen Con. undegoe Qryy bloling
Mot p 8010 GV Lt MELONEU. Sacye. Of Dk ernyne - Bifer.
Al DAL proteLn. (1 it Changedt £7) L Vs co Windfhy ol ﬁnczwc’f @/{
CER..... Tladi. vedlCle (1. pan. ffu(.{‘ldp“‘?/fd!nw g)t?« Lﬂ%’c

The go\gn cppetcirs MOCLhes. 0. proiedn. ., 0 €ndure ot 11k
0. {ovmwam%w 0ALR sty Lcmmmf OO, e

Resultst’lus
([DPLQHU &RPPHQWYV
)XOO PDUNV JLYHQ DV IROORZV ULERVRPH LQYROYHPHQW PS SDFN

YHVLFOH E\ U(5 PS YHVLFOH IXVHV ZLWK *ROJL PS SURWHLQ PRG
*ROJL SDFNDJHV HQJ\PH LQ YHVLFOH PS HQJ\PHV UHOHDVHG E\ H[RF
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[ / ~
N +=IUS
([DPLQHU &RPPHQWYV
)XOO PDUNV DJDLQ $ZDUGHG DV IROQRZV ULERVRPH
LQYROYHPHQW PS YHVLFOHV PRYH|WR WKH *ROJL
PS *ROJL PRGL¢HV SURWHLQ PS |SURWHLQV LQ
VHFUHWRU\ YHVLFOHV PS HI[RF\WRVYLV PS

1RWH PS QRW JLYHQ DV WKH DQVZHU GRHV QRW PDNH LW
FOHDU WKDRXUIMR LV

Plus
\ (IDPLQHU 7LS

I1RWH XVH RI EXOOHW SRLQWYV VWDUV WR VHS
WKH GLITHUHQW SRLQWYV

ODNH VXUH \RX WHIXJlhuspasmic
UHWLFXOXP ZKHQ GHVFULELQJ SURWHLQ VIQWKH?
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Question 5 (d)

$OWKRXJK WKHUH ZHUH PDQ\ H[DPSOHV VKRZLQJ D FOHDU JUDVS RI
IHUWLOLVDWLRQ PDQ\ ORVW PDUNV WKURXJK LPSUHFLVH H[SUHVVLF
LV LPSRUWDQW WR GLVWLQJXLVK EHWZHHQ QXFOHXV DQG QXFOHL $
WR NQRZ WKH GLIIHUHQFH ,Q ARZHULQJ SODQWYV RQH RI WKH PDOF
QXFOHXV QRW WKH RYXP WKH RWKHU IXVHV ZLWK WKH WZR SRODU
DUH IRXQG LQ WKH SURGXFWLRQ RI RYD LQ DQLPDOV

-
=%

Plus
([DPLQHU &RPPHQWYV

$ JRRG DQVZHU FOHDUO\ VKRZLQJ WKDW WKLV FDQGLGD\
NQRZV WKH GLIIHUHQFH EHWZHHQ [QXFOHXV DQG
QXFOHL DQG XQGHUVWDQGV WKH [SURFHVV RI GRXEOH
IHUWLOLVDWLRQ LQ ARZHULQJ SOD[QWYV

y Plus

/\ (IDPLQHU &RPPHQWYV

7KLY DQVZHU MXVW JDLQV WKH PDUN IRU GHVFULELQJ

WKH IXVLRQ RI RQH RI WKH PDOH QIXFOHL ZLWK WKH HJJ
FHOO +RZHYHU WKH RWKHU PDUN LV ORVW DV D UHVXO\
UHIHUULQJ WR SRODU ERGLHV LQYWHDG RI SRODU QXF
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Question 6 (b)

ORVW FDQGLGDWHYVY VWDWHG WKDW & UHSUHVHQWHG SKDVH EXW \
D ODUJH JURXS UDWKHU WKDQ WKH ODUJHVW JURXS O0ODQ\ FDQGL
,QVWHDG RI UHVSRQGLQJ WR WKH TXHVWLRQ DQG FKHFNLQJ WKH GD
H[SRVLWLRQV RI WKH YDULRXV VWDJHV RI GUXJ WHVWLQJ DQG WKH |
WKH\ PLVUHDG WKH TXHVWLRQ DQG JDYH D UHDVRQ IRU & QHHGLQJ I
JLYLQJ D UHDVRQ ZK\ & UHSUHVHQWHG SKDVH RI WHVWLQJ

Plus
/\ (IDPLQHU &RPPHQWYV

7KLY DQVZHU JDLQV WZR PDUNV 2QH IRY JLYLQJ WKH FRUU
OHWWHU DQG WKH VHFRQG IRU H[SODLQLQJ WKDW LW ZDV V
VHIPHQW LQ WKH SLH FKDUW 7KLV FDQELGDWH JRHV RQ WI
WKDW SKDVH UHTXLUHVY WKH PRVW SHRI|ISOH WKLV ZDV QR
UHTXLUHG IRU WKH PDUN EXW VKRZV WKDW WKH FDQGLGDYV
FRYHULQJ DOO WKH EDVHV WR PDNH VXUH WKH\ JRW WKH PI
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Plus
([DPLQHU &RPPHQWYV
$ JRRG DQVZHU FOHDUO\ H[SODLQLQJ WKH UHDVRQ IRU VHO

Plus
(IDPLQHU &RPPHQWYV

7KLY DQVZHU RQO\ JDLQV RQH PDUN IRU & 7KH DQVZHU
SURYLGHG GHVFULEHYV ZK\ WKHUH DUH D ODUJH QXPEHU RI SH
WHVWHG LQ SKDVH LQVWHDG RI H[SODLQLQJ ZK\ & ZDV FKRVI
DV WKH SDUW RI WKH SLH FKDUW UHSUHVHQWLQJ SKDVH

Plus

(IDPLQHU 7LS

5HDG WKH TXHVWLRQV UHDOON FDUHIXOO\ PD
VXUH WKDW \RXU DQVZHUV ¢W WKH TXHVWLRQ
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Question 6 (c)

7KLV TXHVWLRQ VFRUHG TXLWH ZHOO DOWKRXJK FDQGLGDWHV RIWF

DYDLODEOH PDUNV ORVW FRPPHQWHG WKDW WKH PHDQ LPSURYHP}
$ VLIQL,FDQW QXPEHU Rl FDQGLGDWHY PLVLQWHUSUHWHG WKH KHD
LQVWHDG RI tUDQJHY DQG FRQVHTXHQWO\ GLVFXVVHG WKH HIIHFW R
RI GLIITHUHQW DJHV 7KLV LV D FDUHOHVVY HUURU DQG FRPHV IURP OF
VHDUFKLQJ IRU DQVZHUV UDWKHU WKDQ UHDGLQJ WKH GDWD ¢UVW
FDQGLGDWHYV GHVFULEHG PORZHUY DQG pKLJKHUY UDQJHV UDWKHU
DJDLQ WKHUH ZDV RIWHQ QR LGHD DERXW XVLQJ WKH WHUP HUDQJH
PDGH WKH OLQN EHWZHHQ WKH VL]H Rl WKH UDQJH DQG UHOLDELOLYV
PRUH VWDWHPHQWY ZHUH UHTXLUHG WR JDLQ WKH PDUNV PDQ\ ZURYV
GLVUHJDUGLQJ WKH LQVWUXFWLRQ LQ WKH TXHVWLRQ UHJDUGLQJ p’
ZHUH DOVR PDQ\ LUUHOHYDQW GLVFXVVLRQV RI WKH SODFHER HIIHF
XVH WKH PDUN DOORFDWLRQ DV DQ LOQGLFDWLRQ RI WKH GHSWK RI C
LQVWUXFWLRQV JLYHQ LQ WKH TXHVWLRQ
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%
4 Plus
([DPLQHU &RPPHQWYV

7KLY H[DPSOH JDLQV IXOO PDUNV ,|Q IDFW DOO PDUNV
DUH JLYHQ IRU WKH ¢UVW WZR EXOPHW SRLQWYV
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[ /
<« Plus
/\([DPLQHU &RPPHQWYV

7KLV DQVZHU JRW PDUNV 7KH ¢UVW PDUN ¥
+RZHYHU WKH QH[W PDUN ZDV ORVW DV WKLV

ZHUH JDLQHG IRU VWDWLQJ WKDW WKH UDQJH
WKLY LQGLFDWHG JUHDWHU UHOLDELOLW\

DV JLYHQ IRU PHDQ

SHUFHQWDJH LPSURYHPHQW IRU GUXJ 3 LV|(JUHDWHU WKDQ 4

FDQGLGDWH TXRWHDC

DQG EXW IDLOHG WR ZRUN RXW WKH GLIIHUJHQFH 7KH RWKHU P

ZDV VPDOOHU IRU 3

Plus

([DPLQHU 7LS

'RQ W MXVW FRS\ ¢JXUH

GR VRPHWKLQJ ZLWK WKH|P

VIIURP WDEOHV
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7KLY H[DPSOH JDLQHG PDUNV RQH IRU KLJKHVW
PHDQ SHUFHQWDJH LPSURYHPHQW |[DQG WKH RWKHU IRU
VPDOOHU UDQJH IRU GUXJ 3

[] /
Plus
/\([DPLQHU &RPPHQWYV

Question 6 (d)

7KH PDMRULW\ RI FDQGLGDWHY JRW DOO PDUNV IRU WKLV TXHVWLF
IROORZLQJ WKH LQVWUXFWLRQV DQG XVLQJ ERWK WLFNV DQG FURVYV
WLFN FURVVHV ZKLFK DUH DOzZD\V PDUNHG DV LQFRUUHFW
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Question 7 (a)

ODQ\ FDQGLGDWHY KDG OHDUQW D VWDQGDUG GH¢QLWLRQ IRU WLVYV
ERWK PDUNV FRPSHWHQWO\ +RZHYHU RWKHUV ARXQGHUHG FRQVWU
VRPHWLPHYV IDLOLQJ WR PDNH LW FOHDU WKDW WKHUH DUH QXPEHU\
LV QRW WKH VDPH DV pQXPEHUV RI GLITHUHQW FHOO W\SHVY 7KLV S
H[SHFWHG DJDLQ DV D FRQVHTXHQFH RI SRRU H[SUHVVLRQ UDWKHU

y Plus

/\ ([DPLQHU &RPPHQWYV

$ JRRG FOHDU GH¢QLWLRQ RI WKH
UHVSRQVH JDLQV IXO0 PDUNV 7K
XQGHUVWDQGV ZKDW LV PHDQW E

WHUP WLVVXH 7KLV
H FDQGLGDWH FOHDUO
H[SODLQ

/\ (IDPLQHU &RPPHQWYV

7KLV UHVSRQVH JDLQV MXVW RQH PDUN
FHOOV $OWKRXJK WKH FDQGLGDWH KD
WRJIHWKHU WKHUH LV QR PHQWLRQ RI

IRU JURXS RI VLPL
V ZULWWHQ WKDW V
D IXQFWLRQ
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Question 7 (c) (i)

ODQ\ FDQGLGDWHY VFRUHG ZHOO RQ WKLV TXHVWLRQ DOWKRXJK VR
ZRXOG VWRS SDWKRJHQV IURP JURZLQJ RQ WKH DJDU UDWKHU WKDC
OHDYLQJ WKH EHDNHU 7KH PDLQ SUREOHP KHUH DURVH IURP D IDOV
FRQWDLQV EDFWHULD RU WKDW LW LV D GDQJHURXV VXEVWDQFH

7KH RWKHU PDLQ GLI¢(¢FXOW\ KHUH DQG LQ FLL ZDV WKH PXGGOLQJ F
DQG D phYDULDEOHY 6R SUHYHQWLRQ RI HQWU\ RI EDFWHULD ZDV FO
H[SHULPHQW UHOLDEOH RU D fIDLU WHVW{

7TKHUH ZDV DOVR D FRPPRQ ODFN RI XQGHUVWDQGLQJ RI ZKDW SODQ
PDQ\ FDQGLGDWHY HYLGHQWO\ EHOLHYHG WKHP WR EH IRRG VXSSOL
DQG WKHUHIRUH WR[LF WR KXPDQV

rius Plus
(IDPLQHU &RPPHQWYV ‘
7KLV DQVZHU JDLQHG WZR PDUNN ([DPLQHU 7LS
SUHYHQWLQJ HQWU\ RI EDFWHULUD | :KHQ VDIHW\ LV PHQWLRQHG LQ D

UHDOLVLQJ WKDW WKH VDIHW\ UHD| LW XVXDOO\ UHIHUV WR WKH|VDIHW!

E\ WKH FDQGLGDWH FRQFHUQHIG KXPDQV FRQGXFWLQJ WKH H[[SHULP}
EDFWHULD FRXOG EH KDUPIX0O WR krr—oo
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Plus
/\ ([DPLQHU &RPPHQWYV

7KLV LV DQ H[DPSOH RI D FRPPRQ DQVZHU
SURYLGHG UHIHUULQJ WR WKH GDQJHUV RI SODQW
JURZWK VXEVWDQFHY W VFRUHG QR PDUNYV
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Question 7 (c) (i)

0DQ\ FDQGLGDWHY GLVUHIJDUGHG WKH FRQWH[W KHUH DQG IDLOHG V
RI WKH ¢OP ZDV LPSRUWDQW LQ RUGHU WR OHW OLJKW WKURXJK $F
SKRWRV\QWKHVLYV 7KH SKUDVH pRWKHU WKDQ VDIHW\{ ZDV DOVR HL
OHDGLQJ WR DQVZHUV FRQFHUQLQJ FRQWDPLQDWLRQ ZKLFK ZHUH C
RUJDQLVPV DIIHFWLQJ WKH JURZWK Rl WKH SODQW WLVVXH

6XUSULVLQJO\ YHU\ IHZ DQVZHUV GLG UHIHU WR OLJKW EHLQJ DEOH
0ObQ\ VHHPHG WR IRUJHW WKDW SODQW WLVVXH FXOWXUH LV DERXW

[] /
Plus
T/\ ([DPLQHU &RPPHQWYV

$ UDUH H[DPSOH RI WKH DQVZHU H[SHFWHG IRU WKLV TXHV

4?2 GCE Biology 6BI102 01



Question 7 (c) (iii)

ODQ\ FDQGLGDWHY JDLQHG DOO WKUHH PDUNV RQ WKLV TXHVWLRQ |
DV [\OHP DQG UHFRJQLVHG WKDW LW ZDV GHDG XQDEOH WR GLYLGH
DOVR XVHG WKH WHUP WRWLSRWHQF\ DQG FRXOG H[SODLQ ZK\ [\OHP
GHYHORS D SObDQW $ IHZ LQFRUUHFWO\ UHIHUUHG WR WKH WLVVXH

A\

*
7KHUH ZHUH ORWV RI JRRG DQVZHUV OLNH WKLV RQH FOI
XVLQJ WKH NQRZOHGJH RI WKH WRSLH

V VWXGLHG WR H[SO
ZK\ WLVVXH 5 FRXOG QRW EH XVHG IRYU WLVVXH FXOWXUH

([IDPLQHU &RPPHQWYV
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Question 8 (a) (i)

7KLV zZzDV DQ HDV\ PDUN IRU PRVW 6RPH VHW DERXW GHWDLOHG H[S
RQO\ RQH PDUN EHLQJ DYDLODEOH DQG RQO\ OLPLWHG VSDFH SURYL
WKH TXHVWLRQ H[SHFWHG FRPSOH[ UHDVRQLQJ DQG WULHG WR EDOI
VL]IH RI VHHG VXJJHVWLQJ WKDW VPDOOHU VHHGYV ZRXOG VDYH VSDI
VHHG VL]HV VXFK DV PP

/\ (IDPLQHU &RPPHQWV

$ JRRG DQVZHU SURYLGLQJ D VRXQG UHDVRQ IRU
VHOHFWLQJ VHHGV RI PP

—

y Plus
/\ ([DPLQHU &RPPHQWYV

7KLY FDQGLGDWH PDGH WKH DVVXPSWLRQ(WKDW VHHGYV ZLW
JHUPLQDWLRQ VXFFHVVY ZRXOG EH EHWWHWY WR VWRUH SRV
WKLQNLQJ WKDW WKH RWKHUV ZRX0OG JHUPLQDWH ZKLOVW L
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Question 8 (a) (i)

ODQ\ FDQGLGDWHY DSSDUHQWO\ KDG QR LGHD DW DOO KRZ WR FDOF
DOWKRXJK D ODUJH QXPEHU KDG LGHQWL¢{¢HG WKH FRUUHFW YDOXHYV
RQ WR FDUU\ RXW WKH FRUUHFW VXEWUDFWLRQ EXW WKH PDMRULW
GLYLGHG E\ LQVWHDG RI E\ QRW UHDOLVLQJ WKDW WKH\ KDG
RULJLQDO YDOXH WR ¢QG WKH SHUFHQWDJH GLITHUHQFH 7KH PDWKH
HDV\ DQG FRXOG EH GRQH ZLWKRXW WKH XVH RI D FDOFXODWRU EX\
KRZ WR ZRUN RXW WKH SHUFHQWDJH WLV YLWDO WR SUDFWLVH W

[
([IDPLQHU &RPPHQWYV

&OHDUO\ VHW RXW D JRRG JUDVS RI WKH
PDWKHPDWLFV LQYROYHG

)XOO PDUNV KHUH

»
< y Plus
/\([DPLQHU &RPPHQWYV

7KLV LV DQ H[DPSOH RI ZKHUH VRPHRQH
DQVZHU SDQLFV FURVVHV LW RXW DQG
LV ZURQJ

7KH\ VWLOO JRW RQH PDUN IRU JHWWLQJ
JUDSK DQG FRUUHFWO\ ZRUNLQJ RXW WKH | /JHDUQ KRZ WR ZRUN RXW FKD
WKH WZR ¢JXUHV 7KH\ WKHQ JRW WKH ULJ| DQG SUDFWLFH WKH FDOBEMXODV
FDOFXODWH FKDQJH EXW WKHQ IRU UHD| H[SHFWHG WR EH DEOH WR| GR
FKDQJHG WKH ¢JXUHV DQG ORVW WKH ¢ Q|Dd
IRU WKHP WKDW WKH\ KDG QRW FURVVHG

¢ % us V

(I[IDPLQHU 7LS
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Question 8 (a) (iii)

ODQ\ FDQGLGDWHY DSSHDUHG WR WKLQN WKDW WKH TXHVWLRQ ZDV
D EHWWHU FKDQFH RI VXUYLYLQJ RU DELOLW\ WR JHUPLQDWH )HZ F
PRVW FRPPRQ FRUUHFW PDUN EHLQJ JLYHQ IRU PHQWLRQLQJ JHQHW
Rl WKH IDFW WKDW GLITHUHQW VL]H VHHGYV ZRXOG LQFUHDVH JHQHW
HYLGHQFH WKDW WKH\ NQHZ ZK\ JHQHWLF GLYHUVLW\ ZRXOG EH DQ |
GLG PDQDJH WR H[SODLQ WKDW LQFUHDVHG JHQHWLF GLYHUVLW\ ZR
VXUYLYDO LI FRQGLWLRQV FKDQJHG 7KLV LV DQRWKHU H[DPSOH RI \
H[SUHVVLRQ KLQGHUHG FDQGLGDWHYV SUHYHQWLQJ WKHP IURP DFKL

»
<« y Plus
/\([DPLQHU &RPPHQWYV

7KH ¢Uvw PDUN FDQ EH JLYHQ IRU

7KLY DQVZHU QHDUO\ VFRUHG IXOO PD

GLYHUVLW\ DQG WKHQ WKH VHFRQG IH
WKH FRQFHSW RI EHQH¢(¢FLDO DOOHOH
FDQGLGDWH UHIHUV WR FKDQJHV LQ W
KDYH QRW VWDWHG WKDW WKH JUHDW
EHQH¢(FLDO DOOHOHYV ZLOO L QWXJUHDLVYH

PO

UNV EXW QRW TXLW
LQWDLQ JHQHWLF

U FOHDUO\ GHVFULE
$OWKRXJIK WKH

KH HQYLURQPHQW W

HU JHQHWLF GLYHUV

DWKH FKDQFH RI
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. y Plus
([DPLQHU &RPPHQWYV

7KLY DQVZHU JDLQV RQH PDUN IRU LQFUHDVH JHQHWLF YD

KRZHYHU GHVSLWH PHQWLRQ RI QDWXUDO VHOHFWLRQ \
FDQGLGDWH GRHVY QRW DSSHDU WR XQGHUVWDQG KRZ LQFU
JHQHWLF YDULDWLRQ ZRXOG EH DQ DGYQOQWDJH
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Question 8 (b)

6RPH FDQGLGDWHY KDG REYLRXVO\ OHDUQHG WKLV PDWHULDO ZKLC
PDNH VHQVLEOH VXJJHVWLRQV VR WKDW GU\LQJ WKH VHHGYV DQG VYV
DSSHDUHG RIWHQ +RZHYHU WKHUH ZHUH VRPH WK{TWongtitttPHG WR E|
D ORZ WHPSHUDWXUH ODQ\ FDQGLGDWHY PHQWLRQHG GU\ DQG VWH!
EXW IDLOHG WR VWDWH WKDW WKH VHHGY QHHGHG WR EH GULHG DQ
FDQGLGDWHY ZHUH YHU\ FRQIXVHG DERXW WKH UHJXODU WHVWLQJ I
DFWLRQ ORVW GLG QRW NQRZ WKDW VHHGV ZHUH FROOHFWHG RQO\
ZHUH DOVR D ODUJH QXPEHU RI DQVZHUV UHIHUULQJ WR HGXFDWLR
LQWURGXFWLRQ WR WKH ZLOG PDQ\ XVLQJ OHDUQW UHVSRQVHV WR
Rl VSHFLHY QRW DSSUHFLDWLQJ WKDW WKHUH DUH GLVWLQFW GLIIF
FRQVHUYHG VHHGY DQG SODQWV GR QRW QHHG SURWHFWLRQ IURP

—

Plus
/\ ([DPLQHU &RPPHQWYV

7KLY H[DPSOH JDLQHG IXOO PDUNV DV IROORZV FOHDQLQJ
VHHGV PS GU\LQJ RI VHHGV PS ; UD\ WR DVVHVV

YLDELOLW\ P PS FKHFNLQJ YLDELOLW\ PS

Plus

([DPLQHU 7LS

%XOOHW SRLQWYV DUH D JRRG DSSURDFK WR PXOWL P
TXHVWLRQV OLNH WKLV ,W V DOVR D JRRG LGHD WR
SRLQWV WKDQ WKHUH DUH PDUNV LD FDVH RQH LV ZI
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Plus

*'_ y
/\([DPLQHU &RPPHQWYV
SHPHPEHU LW V RQO\ WKH VXUIDFH RI WKH VHHIG WKDW JHWYV V
WKH ZKROH VHHG WKDW ZRXOG NLOO LW 7KLV DQVZHU JDLQ"

ZDVKLQJ ; UD\LQJ GU\LQJ DQG WKHQ NHH&LQJ|WKH VHHGV DW
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S3DSHU 6 XPPDU\
,Q RUGHU WR LPSURYH WKHLU SHUIRUPDQFH FDQGLGDWHV VKRXOG

t

UHDG DOO RI WKH GHWDLOV LQ WKH TXHVWLRQV FDUHIXOO\ PDNL(
FRQWH[W EHIRUH ZULWLQJ WKHLU DQVZHUYV

GHYHORS D IDPLOLDULW\ ZLWK WKH WHUPLQRORJ\ HQFRXQWHUHG
GH¢QH NH\ SKUDVHV DFFXUDWHO\

UHYLHZ DOO RI WKH UHFRPPHQGHG FRUH SUDFWLFDOV ZLWK SDUYV
SURFHGXUHYV

JDLQ SUDFWLFH DW LQWHUSUHWLQJ LQIRUPDWLRQ SUHVHQWHG JL
SUDFWLFH VLPSOH PDWKHPDWLFDO FDOFXODWLRQV + VXEWUDFWL

SUDFWLFH KDQG ZULWLQJ UHVSRQVHV WR TXHVWLRQV WR GHYHOF
WKHPVHOYHYV
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*UDGH %YRXQGDULHYV
*UDGH ERXQGDULHV IRU WKLV DQG DOO RWKHU SDSHUV FDQ EH IRX
KWWS Z77ZZ HGH[FHO FRP LZDQWWR 3DJHY 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



