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(b) 
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Figt~rc I is u flow-ch~rl m.hde.from nn electron microgr.nplr.of nporllo~ of a l'rli·lochortdrjnl 
sect 1011. . · · ' • . : · - · · · .• 

H nlonts 

CD 

® 
.·© 

figure 1 

(i) . . Idenli fy the pru·ts 1 - 6 

2 

3 

4 
___ , 

5 _____ , 

·G ------------

(ii) 

· [ 3 innrks] 

If the structure labelled 5 is 7 nm wide In the aclunl milochondrion wh!t 1s lhJ 
magnification of the drawing? 

.I 

[ 1 mnrk] 

. The ferrnenlution. of adilulcsol~tion of glucose b~ yeast extraclisaffected by lJ1e additio~ 
of other substances. ns_ shown in Figure 2 and Table 1 on page 3. · . 

Itntc of 
CO 2 

protluctlon 

. f 

------------3 

·---------------2 

·-------------1. 
.·.• . 

. •. .. , . ... ::: 

Tfme /tnlnutes .· 
' : 

Flgure2 .. ' .. 

I 

I 
J 

·. i: 
., I 

.. · .. •-n":i 
. . 
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I ,• 

Tnhlc 1 

SUiJSTAN CES ADDED TO TllE YEAST EXTRACT 
I• 

-----·-·· ··---·· .. •• ·---: •;..:.:...-=--~=.::...· .•-~-~,-.-. ..:.·.;· •• -.. :.: .... :.:.· •••• --·.·· . ••• ·•- ., •••• __ ... . . . . ... ........... :-· , .• • •. ·- .. -~· • .-. • ·..:..;,.; •• , .:. .:.-:;.:.·. ,;,•.:.:.. . _. _ _ ... :. ,;,: .; ... ;:.-.; - --· ··- ; ..• -.. · ..•.• ..: . ·~-··-·-·•··--•· -..:. ' .-. ' - ,.,-,~-

.. I Grnrh n_o. 1 
/ 

2 3 
. ,___,I 

·· Glucose solution . ✓ ✓ ✓ .. 

l11org:ini c phosplrntc nl K ✓ ✓ · 

' 
Enzyme which converts inorgn.n'ic phospote ../ 

·. lo orgnnic rlii1sp_halc al K . 

. , 
Explain what EACH oflhe folk1wing shows:. 

(i) Grnph 1 

[ 2 mnrksJ 

(ii) .. Grnpl· _2 

__________________ ....;_ _____ ....:..._ ___ :.__ ____ _ 

(iii) Graph 3 

( 2 marks] · 

. [ 2 murks] 

GO ON TO THE NEXT PAGE 
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The prclimi1111I)' singes or glycoly~is inclu~e lhe following sleps: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Glucose -6- phospfmte 

Fructose -6- phosphnlc 

Fructose -1-6· tll1>ho:lpbnlc 

Nole ® = £1hosphute · 

·, 

002374/CAPE/2001 

.. 1 

Trlosc phosphate No. 1 . Trlosc pl1osplmlc No. :2 

I 
I 
I 

Figure 3 

' . 

·GO oN'· ,-o nm--~~ PA?ll 
. . . . . : • . ~·1: 

- I ' . .;, ........ •'('MMIM!,::J&llZ.l&iil 
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- 5 -

-~r.s.,ts;:,...:--:Tl=· -,c preliminary slugcs of g!ycolysis inclmlc Lhc foll~.:;,,ing steps: .. . . r. 
I 
r· 

-:~., :: ;r..., • 

;~~ ·i 
·1 : .. 
j .· 
·::t . 
:~ 
-~ '., 
~ :, 

~... ..... ~ . 
,· . ,;;, r, .. -~3 · 
:.::..· ~-r-,- ,-

Wilh reference lo l'ig 1.ire 3: 

(n) 

(b) 

(c) 

(d) 

Stule the type (cl:iss) o(ei-;.ymc found nt 

(i) 

(ii) R 

(iii) .s. _ __; ______________________ _ 
[ 3 marks] 

whnt is I.he purpose or Lhc reaction nl 

(i) Q? 

1 mark] 

(ii) R? 

1 mnrk] 

(iii) S'? 

_[ 1 ninrk J 

.i:-wo triosc phosphates nrc shown in Figure 3 on ·page 4. Whicn i·s an -al dose a~d which 
is n ketose? 

(i). Triosc phosphate No. l 

(i i.) Triosc: phosphntc No. 2 1 _ _ . -~--------------

[ 2 mnrks] 

During photosynthesis, only _lriosc phosphnte No. 2 is formed .in large gunnlitks. · How 
c·a11 the 1:001 of lriosephosphalc No. 2 be u·sed lo produce glucose - 6- phosphate? · 

[ 2 murks] · 

GO ON TO :rHE NEXT PAGE 
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3. 

(a) 

(b) 

·_) 

Leguminous plunt with 
1·ool nodules 

- 6 -

· Ahnosplicre · 

~~~oo'b 
~oo e>loO 

c:=-

I. 
""(--------• ~~l '~ 

2 'lli 
Dnclcl'ln In soll lJncterln In soil 

Flgure4 

Why is nilrogen essenlial for all living organisms? 

. Name Lhe FIVE sleps in U1e nitr~gen cycie ln Figur~ 4 above .. 

2 

3 

4 

5 ·. 

• I 

[ lma 

:[ 2m1 
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(c) 

i?,1-'c· 

7 -···------- , ----·-----·· , ---------·r . . • . . 

Jn fo rming, rerti:iscrs ccmtoining nitrate nre applied (o the soil to aid in pl::int growth . 
Describe the step of the nil.Jogen cycle that formers are imi lnling. 

~---,.--~- -----~-----••<-•_" .... - - - -_ -- ---- --- -- - ---~,,-~------·-·----~-,------- ---·---------- ---- -- -- --" ----- -- -· -:.·-· ·-··· .. -.··.:.. ... :.., .. _. 

[ 2 marks] 

(d) Disti nguish between n food web nncJ !1 foocl chnin. 

. . (e) 

(f) 

[ 2 marks} 

·_suggest reasons wl1y lhe number of links in a food ·chain is usuaily l~ss than six . 

[ 2mnrks) 

. Decomposers nre [!1e lasl li.nks in•ll,e:Food chnin: They exlr::icl energy from the organic 
mol~cule? in the carcnss_es and b~dy Wastes of other' members of the food chain. Nam~ 
lhc step of t!Jc•nitrogcn cycle thnl this represents: · . ' . 

l _m ar-k J 

GO ON TO -THE NEXT PAGE 
002374/CAPE/2001 
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I 
I 

lmmuturc fruil muy he harvested uncJ exposed to certain post-irnrvcstconditions (e.g. lemperatui-~. 
gus content in the ulmospherc), Jniliution or ripening occurs when u threshold level of elhylen.e 

is reached in lhe fruit cells. 
I 
I 

!i00 

Ethylene 450 
cnnccnlrnl\,,n/ 
Units 

Peel 

•ID0 

350 

JOO 

'250 

200 

150 

100 

50 

120 

1111' 

100 

90 
chlo1·opltylV no 
Unlla ?O 

60 

50 
,10 .. 

30 

:,.o 

10 

ll 

11 
10 

Pulp 9 
firmness 8 

? 
Ii 

s 
4 

3 

l 

I 
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Figure Sa 

s 

FrullA 

? 8 

Dnys ln slo1·ngc 

FrullA 

I 

I 
I 
I 
I 
I 

100 !Sil '200 259 :mo JSO ,IQO 450 500 sso GOO 650 700 ·750 800 8S0 . 
Figure 51> 'Ethylene conccnlrnUon /Units 

50 150 150 350 

.1 
----J.i'rulLD :J 

·~I 
·t · • 

----FrullA J 
650 450 S50 

Flgul"2 Sc 

750 BSD • ~I 

. Ethylene eonooolrollonlllu& .zl 
. . . . . . . . . . . . . - ?, 

. . GO· ·oN TO. TI-IE-' NEXT·pJ...GBt . . .·. . ·. . .: ·: i ·-"J. . . . . . . · .\ . ,u 

• ! • I 



(h) 

- . !) • 

( 3 mnrks) 

From Figme 5u; <letcrminc lhc 01not.1nl ~f ethylene being produced by Fruil A ond 
Fruil B uflcr slorugc for 4 dnys . 

[ 1 mark] 

(c) Slntc, giving a ren:;01~, which fruit .is climoctcrk. 

( 1 m.nrk] 

(d) From Figure Sb, in whic.h frnit would peel chlorophyll suggest ripeness of fruit? Given 
reason for your nnswer. 

· [ 1 murk] 

. ·cc) . rro~, Pigure·sc,.comparc the pulp firmness of r\uit A nn.d 13 nflcr 4 tlnys in storngc. 

[ 2mnrks) 

(f) A ripe mango is stored v.;itl, an unripe ·mang<;i in a S!!.nlecl plastic bng. Explain whnl would 
occur and why.· · · 

( 7, mnrks] 

GO bN TO THE NEXT PAGE 
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5, 

. _ . . JO -

The <>xygcn c.lissociution curve for humun haemoglobin (H) nl 37 °C is shown in Figure 6 below. 
Also sh~wn is lhe grnph line or percenh1ge oxygen sall.l(nlion of haemoglobin nl n conslnnl pat'lial 
pressure of 6 kPo CO

2
(C). 

(n) 

(b) 

% Snturnllon 1if 
hnc1noglobln 
wilh oxy~on 

100 

90 

81) 

70 

GO 

50 

40 

30 

20· 

!O· 

() ·~-,--....----.--....... --.-....... __,..---,-------
2 4 G 8 10 .J2 1,1 

Pnrtlul ·J)rcssul'e (le11slo11) or O:i / kPn 
Figure 6 

,• I 

.I 
At what oxygen tension is hnemoglobin 50% salurnled 

(i) under normul condilions7 

: . 

! I 
. I 

(ii) nl 11 partial pressure of 6 kPa CO
2 

7, I. 

. '. ] 
[ 2marksJ 

U~e lhe r, g~res [ro,~ Figure 6 l~ ela;ify lhe .ff •• ,Or~(); on ~ie ~xygen diss~cintion curve I 
nt4kPu0

2
• · 

--'---~------:-------:--J .. . 

[ 2 I?a~ks]] 
) ., :. · 
·: .. • 

. I 

. : 
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{c) 

- II -

-----· --- ·:-

Stnlc TWO ~ ;yi; in \~hich incrc:ii:ctl cx;rcise innuenccs the% snturntio-, ofhnemoglobin 

in I.he tissues. 

-·~ ,_ . .,,_· ----...J 

'--~--'--- '"°J_-. ·. ~ .; =.:.:.::..J •. O•:.:.;.~· . • •.,:,.,.:;-.,:,. · ---.:,:.: · •• r..;., .. :1 •• ...::;.!.:. '·;_ :;..-_ ~":"_;;-_,.;•-•~-:.•;.:...• • ..: ..; ..:.,-,.:, ::.,_ • • o._ ... --• . ·-,·l--,1: - -•- , , • ' • • • • •• •• ••• •• . ' . '• .. . ·.• , .. • • .:-.!- - • _..:, ...... - -

[ 2 marks) 

(tl ) With re ference to the s tructure of lht! hnc;noglobin molecule, cxplnin the renson for lb;: 
. S-sh, pe o f Grnph H. 

I 2 mnrks] 

(e) · · Sln,Le TWa° fen lures of a r_ed 'blooci cell which make .it an effi cient oxygen .carrier . 

. [ 2 mnrks] 

GO ON TO THG NEXT PAGE 

.. ., 

j, 



6. 

(n) 

(b) 

r,; ® 

- 12 • 

0 0 0 
0 0 O 

0 
0 0 

1r1g1.1rc 7 

P'rom Figure 7 slnle lhc function of: 

(i) ·A 

(ii) 13 

(iii) E 

[ 1 mnrlc] 

[ 1 mark] 

[ 1 mark] 

. ' 

: 

'.r • 

Fr.om your knowledge of cell structure, underline the approximate diamel~r~ of Cell _C 
and Cell D from the list below. J 
C =:= 30µm 
C = 215 µm 
C = 415 µ 

~ = 2mm 

D '=15p.m 

D = 430 µm 
D = 830 µ 
p = l mm 

002374/CAPE/2001 
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13 -
-------------·--. ---:----- --.-----.-------·---· ----·-·- ' -

----···------ --- . . -·· 

Slnle, with u 1· cason, _onc slruclurc present in Cell D which is nbsent in Cell C. 

Structure 

-.. ~ .... ,. __ ... i-- -~ ... ..:.. .. -~ .. ··--=-·· ·•·.· -· ..... -·· . . --- · .. · -~- ·: .. - .:.:: . ·- ·-----. - --- ... 

[ .2 marks) 

Whal is tlm mujor force causing nuid now in 

(i) Cell C? 

l mark l 
(ii) Cell D? 

[ 1 mnrk ] 

Figure 8 below shows the now speed of the lrunslocate by phloem under A, aerobic 
condilipns and _B, increasing nnnerobic. condition~, ·ope-~ative from ·*.. · 

Flow· 10o· 
speed /c,ii1 

80+-----+lr----------------A 

·60 

1 2· 

Figure· 8 

3 4 5 

Time/hr.~ 

(i) Whal is lhc now rate in aerobic conditions? 

( j j) 

l mnr:k J 
Why doe~ the now_ rntc decli.nc in nnucrobic· c·ondition·s? 

[' 1 mark] 

GO ON TO THE NEXT PAGE 
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7. (u) 

(b) 

'(c) 

(cl) 

... 

..Y. I. 

- 14 -

Define the term 'p.c;ychological dcpencJencc'. 

·[ . 2 mnr1~1 f 
I Define the term 'adcliction' . 

J _________________________ _._ __ .:__ _____ _ 

[ 2mnrks] I 
The ~verage person has 5.6 li lrcs of blood. A mnn and n woman go lo a.party and drink' 
several alcoholic bevernges in l hour. They each drink foµr alcoholic beverages of 150 
ml ench thnl contain 50% by volume of alcohol, and three alcoholic bevel'nges of 126 m1 
euch that conlnln 25% by vol ume of alcohol. Whut is the lolal alcohol content of their 
blood nl the end of 1 hour? · I 

---------1 
[ ~murks] 

As alcohol consumption Increases there .is an increase, in the· volume of nlcoh~I ln th~ 
blood. Explain why the same dosage of alcohol has tliffere11l effects on men and:women. 

Men I 

Women 

. . 



I~ . • . . 
: -~· :: 
,:; ~ 

< ' 
,r. : 

. :i .. • 
\ '!.',J 

'? j:. 8, 
... .. · t 

. . '· 

. ) . 
.... lo . '• 
., .. 

... . 
·j .. 

· ·: 

,:, 
• •' I , 

·.1. 

... 
'. 

.:, . 

.. , 
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(b) 

- IS -

Slnle the menning of the following terms: 

(i ) Genome 

[ l mnrk] 
(i i ) Genomic librnry · 

[ 1 mnrk J 
(iii) Recombinant DNA 

[ 1 mnrlt] 
(iv) Vector molecule 

I 1 mnl'k] 
(v) Trunsformnlion 

[ 1 mark J 

The reslr!clion enzyme, r:irNDIII, culs DNA at sequences 6fba~es Lhal are palindromic 
i.e. ench lilrnnd of DNA has lhe same bnse sequence (AGCT), in opposite direction. . : .. . :,: 

lnd!cnte, using arrows, where I·pNDTII would ~ul the inllowing sequence of DNA, nnd 
wdte alongside the diagram the number of bases each fragmenl of DNA would contain. 

s1 c A A o c TT o A c· c a A AT a TT. c o A A o T • 31 
} 

3' OTTGGAACTG' GCTT)~c·A ·AacTTCA . 5°! DNA 
. : . . .,. . . . . . .., 

'[ 5 mnrks] 
·. ,: ... 

GO ON TO THB NEXT PAGE· 
002374/CAP)Y200J · 

... 
• .... , .... t ,,.,. 

. . .. 
//?:·)t~·'.5)·;:·,:;;::.~ .. ,. · ... ::.• •··. <· •. • •• ,' .<: .,, __ :: 

. ' , . 
' 

J 

j 

j 

1 

1 

J 

J 

J 

1 



----. . .·----·--:·-------------- - 16 - -------------····--~------··-·--···-·-·-·--·--

9. (n) Define the Lenn 'chronic disease'. 

····-· ·.:..:.:__.:.:,;,._,:. __ _ - ·: ·-···· ..... ::;,_..;,._;:..._ ·". -----· -·• -·- ..,._ .... , •... ·- ·--=· .. _______ _ 

· [ 1 murk J 

1.b) Give an example of n chronic di sense due Lo severe .underweight, and give:TWO reasons . 
why protein n,nlnulriti_on is dangerous lo health. 

Example 

Reason 1 · · 

··, i· 

Reason 2 
I . 

-·-=:, .. 
3 innrk~~ ., 

Table 2 below shows the.lr~ncJs i_n men's weight over n 15-yenr period. . . 

Tnble 2 

.% of Sample, Mnles 

198.0 1985" 1990 1995 

CondiLion 
.. 

~nderw·ei ght I ci G 5 4 

Normal 
I 

51 49 39 34 

Overweight 33 38 43 46 

. Obese 6 7. 13 16 

.GO ON TO THE NEXT PAL, 
002374/CAPEJ2001 
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- 17 -

(c) u~c the.figures in Table 2 lo c.lcscribc whul hus huppcncd to the number of men with 
ohove-normul weight o.vcr the 15-ycnr period . 

[ 3 mnrksJ 

(d) Name TWO disenses caused by excess body fat, and for each disease; explain how fat 

(e) . -

innuences progression _of lhc disease. · 

2 marks] 

Strl~ TWO o\ber foc1s about (he ma1es ·l~at would be of help in analysing these data-.. 

[ 1 mnrk ] 

END OF TEST 
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