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"In addition lei th e 2 l1ours, candidnles nre allowed a rending time of 
• 15 minutes. C nndidates .mny write in their answer booklets during thi~ 
· 15-minutc p~r ~ocJ : 

'READ THE FOLLOWING INSTRUCTIONS CAREFULLY 

This pnper cqnsir,ts of NIN_E questions . .. . · . . . 
.Section A .:-:on si.sts of THREE questions. Candidates must a ttempt ALL 
questions in th is section and should spend no more than 30 n:iinutes on ·this 
section,.. A nswers lo this se~tion M_UST be written _in this answer booklet. 

~ection n consists of sm, questions. Cnndidnles must 'nttr;mpt THREE 
queslioi1s in thi-.s section, ONE question from EACH modul_e. A·nswers to l-his 
section MUST be wr\ttcn in the answer booklet provided. 
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SECTION A 

' ·t I 

You mL1sl nllcn1pl A LL TIIRim questions in this sccllon. You should NOT spend mor~ lhnn: 
minutes on lhls scc;l.ion. 

1. 

B 

. ' 
Scnle Diameter of bore 'of 

Capillary tube 1mm 

§~~~~~~~~~~~j 
. t , 

Oil droplet 

. Figure 1 

. 
Figure 1 nbovc· is u diagrnm of a respiromcter, used lo measure lhe volume of oxyget'I taken 
by organisms during rnsplrnlion. A piece of carrot tissue wns placed in lhe lube nl A, and a.rub 
bung wns Inserted. The cupillnry lube had nn oil droplet, as shown. 

(n) . Whal subsln11ce ls placed nl D, nnd_ why? 

Subslanc~ 

Renson 
[. Z nuu 

(b) Whul fncl do you need lti _know ·about tho currol tlssu~ before sealing the tube? · . 

• 
t-,1~n 

(c) Describe llie procedure you would use'iind the readings you would lake'during 'aper 

(d) 

of this ap~aralus. · · 

(3jxj 
. . 1 

Stale TWO sources o f error which co;ld affect ·the functioning of Lhe npp~~ 

:·,.:·. ::. ·. ,_ : . . [ 1=) 

GO ON TO··. ~ -~, 
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If the oil drop let moved 25 mm in 5 minutes, and the cnrrot tissue mass.was 5 g, calculate 
the volume of oxygen taken up rer minute per grnm of cnrrot tissue. 

3 marks] .. . 

TnJ>lc 1 

Symbol Locnt.ioR '\';1lue kPn 
-

'I' L Waler potential in ·leaf - 1 000 

'I'S V{ utcr potential in soil - 10 
'I' R Water potential in root - 100 

'I' A Water poten~ial. in air - . 25 660 

·. Use the information in.Table 1 ab~v·e to .expiain .transpii:ati6n from the leaf, and water 
~ntry into ~he root. . 

. . [ 3 murks] 

Pure ·waler .ha s the maximum water .poten'tial. which is defin~d as. zero .. If there. is pure 
water ns vapour.in. the nir, .why _is, \l~e wnter ·polentinl of the atmosphere - 25 000 kPa7 

1 mark J 

. GO ON TO THE NEXT PAGE 
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(c.) An ulmomctcr uncl II potomclcr were scl up and eXj)Os~d lo u warm air' current, ns'sho~ 

in Figure:; 2a ai_id 2b below. · · · 

- - - ----- - - -

._.--x _ x 

.. 

A."lmomcler · 

Figure 2n 

Porous pol 

Oil lnycr 

Wntcr u11lnlte In 
nl'l,hrnrY unlui/ nu 

,... 

600 niti. 

I 

/ 
I 

:Polomclor 
Flgu1·e lb 

. 1', 

011 lnyc~ 

,... - - ' ~ Potosnelcr 

--- \ 

12-,00 nm 

' '-

6,00 am 
Tlmefhrs· 

Figure 2c 

.. .,; 

' ,• · . 
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Expluin why, in Figure 2c, the 

(i) po!C>mcler rcacJing cxc:!c:ds !he nlmomclcr nl 12.00 nm 

... ._a~~-•=•:-.,,.-_,,,,,.-.-.•~, .,.-~-~•,,·.,, .. ~.-------~--='='.""• ,.,.,.,,,,,..,.,..,,__ __________ -,--_________ .... ---·· •· ·-• -··-.• •u·.· .. 

(d) 

(c) 

[ 2 marks] 

' 
(ii) · nlmometer rei?,ding ·exceeds the polometer at 7 .00 pm . 

.• 

[ 2 mnrks] 

If 6.3 mm~ waler are laken up by. the plant" in the potomeler in 10 mi nules, whnt is the 
absorption rale? · · · · 

[ 1 mark] 

How docs lhe absorption rnte in the potometer relnte to the trnnspirnlio~ rate? 

'[ 1 mark] 
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3. Tne record in Figure 3 was oblainccl using a computer rcspiromeler, on a subjecl using o. running 
machine lo lrnin for n I 00 111 race. 
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(a) During the pre-rnce phnse, p, what is ll)e 

(i ) breuthir,g rule per minute? 

~-- .. . ·-· .. · .. · ·-··-··- - · . ·· ... . -·.···- ···-· ··- ··•--· ---- s.•,.,.-·~----~·-·· -······---. - -~~.·:-· •-~ -·-•·-····-·- --··-·-·-~ ·····--··- --c·1 -~;-rk~y-'······--·---- ----

(ii ) volume of gus lnkcn in during l rninule? 

. .. 
. [ 1 marl< J 

(b) Wlwt is the plly.siologicnl pllrpose of the brenlhing pnllern nl q? 

[ 2 marks] 

(c) . W hy m'c the readings closcr·1ogclhcr al r? 

.{ d) 

·[ l 1nnrk J · 

The rnce is 1rn1rkcd '.ST/\RT' nrn.J ·' END' .. During Period s following the rnce, the 
, bre~lhing pnlle~n hns nnl returned io norm;ll. Slule TWO processes going on in the body 

wh ich nrc c.lc.penclcnl on .l'hnse s. 

.[ 2 mnrk5) 

(c) · The ~vcr.ngc person produces 20 kJ ofenergy with every J 000 cip3 of oxyg·en tnkeri up. 
During the rncc, how inunyl kJ of energy ure procluccc.17 · 

[ l murk) 

(f) During the rm:e~ a rendy ·source of cnr.bohydrule fuel is ·needed; Whal 1:WO sources does 
lhe bt)c.ly ·a.ccess fj rs!? ...- · · · 

., I 2 marks] 

GO ON TO THE NEXT PAG::i 'l,. _ . . 
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SECTION 13 

. ... . -I ... 

·-~~ 
': ~ l 

You must nnswcr THREE questions Jn this section. Answer ONE qucstloh EACH fro' 
Modules 1, 2 nnd 3, You MUST wrile your nuswers 111 the answer booklet provided. 

(a) 

MODULE l 

Answer EITHER Question 4 OR Question 5. 

• I 

~hnl are '-lhe differences in the fole of pyruvic acid in animals ai:id plants in\he nbse~ 
of o_xygen and what is. the advantage of.this fole, lo glycolysis? · · [ 8 mnrk 

(b) Since lhe non-availabiiily-of oxygen in a typicnl plant or animal cell nffects only I 
terminal (cytochrome) oxidase of the electron lransport chain, how does this eventtia 
prevent pyruvic acid from entering Lhe mitochondrin? : [10 mnrk . . ; 

(c) Explain TWO uses of anaerobic respiration of microorganisms by hu1rinns. 
' ( 2mnrli 

Tolal ZO marl, 

(a) Describe how ATP and NADPH are produced in the process of photosynthesis. 
·: • [ 8 mnrJ 

(b) Using your knowledge of pholosynlhesls, suggest slrnlegles Uml may be employee 
increooe food supply. ·; [10 mnx-1 

(c) Glucose is the major product of photosynthesis. Describe TWO major uses of this sr 
in the planl. · [ 2 mnr 

To_tal·20 marl 

.•, , 

. ·· . _-., ~-

. . , 
·! 

002375/CAPE/2001 
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MODULE 2 

A~swcr il:!THER Question 6 OR Qucsti.:1n 7. 

. . 

~(aT-·~ · -~~riu}ii. how· a·n-ir,i"e -i n,p·u isep-us.iies across-n sy_n ;p;e, ' . ··- ... _·_ ""- . . - .· - (7 m~-rk~ ( ·- . . ·- . 

7. 

8. 

(b) Relate lhe pr!)cess of conduction in n myelinaled axon lo lhe axon strucltire. 
l 8 marks) 

(c) Trace the sequence 9f eve~ts which occurs to the heart.from the starl of exercise to the 

(a) 

(b) 

(c) 

·(n) 

i::ffecti ve cardiac res~onse. [ 5 marks] 

,; 

Exp Ju in how the filtrnle is prod~ced into the Bowman's cnpsulc. 

Refu te the structure of the Loop of Henle lo its function . . . . . 

Total 2_0 marks 

[ 7 mnrks] 

[ · 8 marks] · 

A te~t for .gluco·se in the urine is found lo be positive. Trace lhest::ps from the absorption 
of. glucose .i n the hepatic portal vein lo the presence of glucose in the bladder which 
ncco unls for this elevated lcv.el. · [ 5 marks] 

Total 20 marks 

MODULE3 

An~wer EITI,I°ER Question 8 OR Question 9. 

Describe the sympto1ns of anlhracnose disease on Lhe ,,erial par ls of a yam plant 
· · [· 4 marks]-

· .(b) · Disc uss how the changes_ lo the le.aves caused by this disease affe:ct the development of 
· the yam tuber. .· [ 5_ marks] · 

(c) Des i.:ril:ie the co~ditio'ns required for the spread of the disease, a~,:l stale the methods I hat 
cnn be used to· conlrol lhe disease. [ 5 murks) 

(d) · The yam export indus_lry in St. Vincent arid St. Lucia wns severely affected by _an out
break of anlhracnose. Account for the et.:onomic i_mpact on the farmers. 

[ 6 marks] 

Total 20 ·marks 

GO ON TO THE NEXT PAGE 
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9. (u) 

(b) 

(c) 
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Mukc n list _of POUR c.liffcre1,ccs bclwccn ~- un_d T- lymphocylef, . 1. ; 

[ 4 mnrks] . 
' 

To what cxlc!ll do~s the munufncllirc or monbclonul antibodies re11ccl our understanding · 
of n variety or cell mechanisms? · · · [10 mnrl~s]. 

Whal is ~ vuccine, nnd. lo whal· exl~nl does il conlribulc towards immunity? . 
'[ 6 marks] 

Totnl 20 mnrks 

END OF TEST 
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