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1. (a) 

, .. .. 
2 .-

. .... 

SECTION A 

Answer ALL qnestionS. 
.. ·· .. : ,. ... ··· ·. ·: ... · .. 

Write your answers in the space$ provided ht this booklet. 

Figure l is an incompl~~: dj~~ ~mmaris~g the main steps in the 

3 m«1leeules of 

3 n1oleculcs of 6 molecules of 

Rlbulose 1, S bisphosp'hate 3 - Phosphoglyccrate 

·;· . ·:. ~~. . . . 

6 molecules of 

Glyceraldehyde 3-phosphate 

· 1 molecule of 

Glyceraldehyde ~phosphate . . . ' 

Glucose 
(andother · . 

organic co.mpoun'ds) 

;.::·: :·:: "" _ :· ).~'ig~~eJ,- r.b.~ Calvin .. cycle 
·.·. •' ·~·:~.:·- ..... ":~· ... :.:·~· .. · .:,., .. ~ .. ~ .. -.~ .! : .· .. ··.; ·:. ~- :;.~· ~ . 

..... ..... .. 6·.· .. . . ' .... ~ ~ ·.• . ~.· .. : .. . . .. .. . . .. 
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(i) On Figure 1, use a labelled arrow to indicate EACH of the following: 

· · · .. ;,;; · -·""'.,..""""===-="" · · · -ir·· · · ............ ,; ·lt)· · · . ..._'Ttt!"ftages ·:tr wnreb.":A.'TP~d-mrct~l'ea§M.1 foclUding the number ·or 
molecules involved 

.. · 

.
:I:' 
!·, • 

j 

b) 

.. 
The stage at which NADPH is used and NADP+ released, including the 
ntimber of molecules involved [3 marks] 

(ii) The series of reactions in the Calvin cycle may be grouped into three main phases as 
shown by the pie sections in Figure 1. Outline the MAIN pmpose of EACH phase. 

First pbase: ___ _,_ _________________ .,....... __ "'--

Second phase:_-______________________ _ 

.. 

. ·. · . Third phase:_. ---------· ..;.,,:__. _. ____ ..;..._ __ .:.._ ____ _ 

.. ,•' 

[3 marks] 

·(iii) .The .. Calvin cycfo· and Kreb~ cycle are both ip.etabolic pathways. 
·. . . '· . . . . . ·. · .. ·: ... · .. 

State ONE differ~nce b~tween ~ese two metabolic patl;i.ways. [NOTE: Do NOT 
st.~t~ sit~· or'pat~ways a~ a dl~ferenrie.] · . ···. · .. ·. · · 

··.·; ·· .. ·. 
•·. 
'. 

[2 marks] 

.· 

' ·'" ' r n .. 1 T'(') ·'T'~P Ni:<'."X''f' 'PA 

--

• 

. ' 
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(b) 
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Figure ·2 shows· the results of an experim~n~. to _investigate whether the use of pyru . 
supplements enhances the aerobic performance of ·well-trained male cyclists. Seven well 
traine(i' male' cyclists· were given .either plac~bo capsules (gelatin and glucose) or calciu ·· 
pyruvate capsules for a period of seven days·, .. s·ubjects cycled for a period of time until 
exhaustion. Whole":'blood lactate and glucose concentrations were measured at 1 S-minut. . 
intervals during the period of aerobic exercise. 

I 

A .'1.s.o.: 
........ 
-~ 6.0 

j 
'1:1 4.0 
0 

~ 
ji· 2.0 
] 
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· ... 
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s ,_ o,_, --...i's--3..-0--4 .... 's---.6,_o _ __,/ /--;1xh 
.,.. 
1 7.0 
....... 
Ill 
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.9 
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'1:1 
0 
0 :a 4,0 

~ 
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Time (min) 

. ' 

Key: 

Figm·e 2. Whole-blood lactate (A) and glucose (B) con~entrations during aerobic cycl~ 
after 7 days of consumption of placebo or calcium pyruvate. 

(i) 

Taken from: http://jap.physi~logy.org/cgi/content-nw/ful//89. _. 
. . 

Describe the changes in blood lactate and glucose levels for. cyclists. . 
pyruvate supplements over the exercise period. · 

·. 
Lactate: 

· Glucose: .. _______ _;... _________ ---"'......;.... _ __. 



(ii) 

(iii) 

I 

I! 
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Acc_ount for the trend obs.erved with respect to the levels of lactate in the blood during 
the frrst 60 minutes of the cycling activity. 

[2 marks] 

. ' 
Based. on the data shown in Figure 2, suggest what conclusion may be drawn with 
respect to the effect of pyruvate supplements on aerobic peiformance. 

· [1 mark] 

Total 15 marks 

- . 

··1 

.. ' 
i 

.. 
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2. (a) Figure 3 is a diagram of a longitu~nal .s~ction through am 
chambers and the electrical system. · · 

A 

B 

c ·:a ,, 

Vena Cava 

D 

: 

Figure 3. Longitudinal section through a ·ma~malian heart 
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(i) In the boxes in Figure 3, use annotated labels to describe the structure of A, B, C, D 
and E. . [5 marks] 

w.a. ,........,;;. . ··-· a· -.~::a:i:c:,:·:.· •. :::::& ====---='··: .. ~ ... ,........,.:.:..: .......... : . ....: .. · ···;; ..... ·-···· ··==;, .. ,:~ •. .. ·:. ... -_. . .. ·:.··· .... .•.. .. ... . . ... -· ... .. ....... - . . ...... ·- ---·· 

(ii) State the role of EACH of the following in the functioning of the heart:. 

A 

c 

o· 

[3 marks] 

(iii) , State· the role of the autonomic nervous system in the functioning of tbe ~eart . 

.Il mark] 

I
~. 
I. 
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. . 
· (b) Figtire 4 is a schematic representation of the transverse section through a dicotyledonous root 

. . 

' ' 

Epidermis Cortex Endodermis Stele 

Figure 4. Schematic representation of the transve1·se section through a dicotyledonous root 

(i) 

(ii) 

Use arrows labelled A and B to indicate on Figure 4, TWO separate locations when 
the movement of ions across the root is by active transport. · [2 marks] . 
For EACH of the two locations identified in (b) (i) above, outline the movement o 
ions into and out of the cells. 

A 

B 

[2 maria 

(iii) Explain the relationship between the movement of ions and the movement of wal 
across the root. 

[2 mar· 

Total 15 ma 
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Table 1 is a summary of the leading causes o.f mortality in CAREC member countries for 
selected years over the period 1985 to 2000. 

---~ ............................................. -.....·· ........................................................... '-'"" ........................................................ ·....;;.··=····.;.;,,·· ..-··=·····---· ........................................................... ~-·· ..,, .. .,.. ...... ....,,.. ... ;.,,,;· ..................... ·,..;·o--;,:· -...-.......-· -~~~·--:..:: ........ ·--:..:._ ... _ •.. 

TABLE 1: LEADING CAUSES OF MORTALITY (RATES PER 100 000) BY YEAR 
FORALLCARECMEMBERCOUNTRIES 

.. 
Cause of Death 1985 1990 

Heart ·disease 1072 109.5 

Canc~rs 81.1 79.3 

Diabetes 36.2 50.0 

Hypertension 30.6 30.9 

.. 
Accidents· 25.4 22.4 

1995 

114.0 

88.5 

·51.9 

31.4 

26.1 

2000 

102.5 

64.9 

64.6 

39.8 

' 
39.3 

\ . . 

(i) On the· grid _provided on page 11, plot the data for Accidents and Hypertension for 
the years 1985, 1990, 1995 aIJ.d 2000 in the form of a bar graph. · [5 marksJ . . . . . 

(ii) Comment on the trends in m,ortality rates rec.orded for Cancers and Diabetes ove.r the 
16-year period. · : · · · · · · · · · 

Can.cer~:· _. --------------'------------

Diabetes: 

[2 marks] 

(iii) Based on the data shown .in Table 1, deduce the leading cause of death in CAREC 
member countries. · · · . 

[1 mark] 

. ' 
i 

i 

.. 
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Grid.for Question 3·(a) (i) 
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.. 
(b) Figure 5 is a "cliagrammatic representation of the daily recommended food portions for~-a., 

·--·---· -""""'"",. ...... .:...:..~~ .. ~althy balanced diet. . ... . - ..• --. -------. --;...·:.;...:.o...-~·.::.-=:.:;::. .... ··- .. . . .. . ...... 

. , 

. : · .. -

... ·' 

I 

2·to 3 portions .. 
recommended · J 

---"""\ 

. Figure 5. Daily recommended food portions for a healthy bal~nced diet 

(i) ~xplain what is meant by the term 'b~lanced .diet' . 

-.. _____________________ i 

r"r 

f 
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(ii) With reference to the information presented in Figure 5, state 
·: ..... . . : . . ... 

a) TWO MAJOR categories of food in a balanced diet 

[2 marks) 

(iii) 

.. ::''(.·/,'{:.:(';·\::·<::· .. ::.- : ...... ::··: .. <'.:. [1 mark] 

Comment on ONE possible health consequeric"' vf regularly consuming fats in excess 
of the daily requirement.. · ' · 

. .. ·· ...... 

.. · . ·.. . . ~ .. 
.. . . . 

.,:,,,A, 
{2 marksl 

Total 15 marks 

;. . · . 

.. ., 
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4. (a) 

(b) 

14 • 

SECTIONB 
. ·:·· -·-· , ... 

Write yo:ur answers in the spaces provided at the end of each question. 

Explain what is meant by the ter;ms 'species diversity' and 'stability' of a 
community. [4 marks] 

(ii) Explain why species diversity is positively correlated with ecosystem stability. Your 
answer should make reference to resistance and resilience of the communities in the 
ecosystem. [5 marks) . \ 

(i) 

(ii) 

Define the term 'food chain' in temis of energy flow. [2 marks] 

Explain why a food web better describes energy flow in an. ecosystem than does a 
food chain. [4 marks] 

Total 15 marks 

Write the ~1nswer to Question 4 here. 

----=-----~-----_:...... ________________ ·: 
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