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2
Saction A

Ans: var all { .8 quastions in this soction,

1 Fig. 1A shows a vertical se :tion (¢ awn in perspective) through a pair of guard cells and
through some epidermal cells, ¢ 5 they ¢ ipear in a leaf in the dark. Fig. 1B shows a simple drawing
of the same guard cells seen in surface iew.

Fig. 1A Fig. 1B

{a} (I} OnFig. 1A, clearly la sla ce. wall, cytoplasm and & vacuole,
(i} In the space below, “edraw ‘ig. 1B to show the :cells as they would appear in daylight.

(5]
{b) Name the gases which 1 23s Intc and out of a leaf In daylight.
(I} PESSING N ceviciner cireviriens vevererearestnnieneersrasenassessssssnossvonsansnss ceeeseresetnsencnes cereranes
([} PBSSING OUL wevveenrs triiiiiins rrentiiites it ers e sas e e e b aesbs crnesssnesann 121 -



3

3} Explain the possible advanta ‘8s to ¢ lant of the stomata being closed at night.

......... e ssecsnncesacetsttesstcssreresecraacan: 1008000t a
000 08s 800 EPEaENsN B S 006NN EN0sI0NEILIRIANIIIIAC SOBOSORSE
ssvess csaee S0esssssesastcctcconnsnnssasstssstae asaven:
60000 SeINELesNEesI IRt eat st eRE Attt ttananEs: reevacaa: .

d) Describe three adaptations >f leav:
cold or very hot orvery dry . r perm

HEDIBE .eveireccnnereecensseennseces ceevvsrnes.

assscsres

Ssscsscrsevanssecy 400NN 0000000000000 0000000000000000000

S a0 A0 008000 0000000400 000000000000000000080800000000000R008

D R R R Ry Y R Yy Y Y T YY)

............................. vereereereeeseraneeesnnenenns (2]

3 or stems in plants growing in habitals which are very
1ently wet.

..........

813

3
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.
2 Fig. 2 is a section through a | uman i orax {chest). It shows some of the structures that are
found inside the thorax.

vertebrei column
{"backbcne")

{bre: st bon )

{a)} Identify structures P .... ......... irteetertreeeeiereereseensiaenststetearattensaaaeaseseantncnrnsnnsrasnnanes

081473
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{c) (I} Which of the organs shown ' as a large surface area?

(i1} Explain the importan :8 of th’

P Y T T R L T L L Y Y TN YT Y Y T T P P T P Y T Y T

{d) Describe the role of the ris, inte:

B R T Y Y Y Y Y Y Py YT T Y F Y T

----------- $0000008008000L R0 s0sNltERILINIRSE RBEROES "

s -ssasees sesscesessccanse evessecsasscassnsssscasases . sreusesssse.

se tevscesnscnastecsecsane L Y Y Y P Y Y T Y Y T TN YR RIPTY YETY sees.

seessescacssstcssssennes secasssnncsee L Y Y P Y LY LY Y Y Y T PP Y TR Y R TPy

large surface area.

A R Y Y Y Ry Y R T T RYY P Py R R
R Y P Y FYYY P L Y T Y PYT

9 P e Nac PN TN ester oo stnictsisniontsneeriesenetseeiteeteccocndicssnonssss

tarereracrnrastarisesincaienes cerereraeneranns severenssenencracnnnes (4]

:0stal muscles and diaphragm in breathing in (inspiration).

0080000000000 0000070000000040000000000000000T 0 RRORERIIERNOY secvosace
------------ 48 1B eLeeaerits 0000000l scsators rosesesotestestosssetsscsonvetsces
......... 80 eE0L N0 0020000 E0000000000%000000stsTNttRENRORRERRREERES
L Y R R Y PR TP Iy L T R Y T Y Y ¢sesesccasscaccnnse
...... L R Yy P R Y Py Y PR Y P TP TY T Y Y T T Y Y P YT T YT Y C PPTY P P TR TP r PN oy

e Verseeseasesnteastsasse s s ansenae s s b stases .. [4]
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8 i
average no.
of :eeth lost 6
per person ;
{
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'VJ_.
2 t i
[ ; -] =itown
; B i U
- il = !
= ; L
} v
0 4 I
15 20 25 30 35 40 45 50
age/years
Fig. 3
(a) What type of organism ¢ .uses tr :th decay?
............ eeeeveseseeesaantatansesanetaees tenserats  eeeseiesernestersesscrstesssbasseansasesasesseranassnccennsscarassessanne h1)
{b} Use the graph to find th averagc number of teeth los: by
{l a37yearoldintov 7T, ... ... pessneesisesesneeessnassssannnanasan
(1) a29yearold IN 1OV 1 U cii o evvrieericrerenreiriees cereennrensnne [2]

{c) Suggest four possible osasons or the differences butween the average numbers of teeth
lost in the two towns,

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

SO vereerrierreniiieeraes Crereesricaseneseierereiteniteeestesasreseasnan (4]

-------------------------------------------------------------------------------------------------------------------------------------

0N E0eade st tsrteresssansecttateeres i rte: SVAGeRENE SO0 N0E IO IEAT0I00INIEOE eI OL SEENIOTRIINIIIIIOETIAINNEEOTLAIEOENIOREINIRITIS
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(o} Descn’be briefly the ac antage of breast milk for bubies, compared with bottle feeding.

PUBS0ERONICEIN0 U0 PIBFIRNIILIBRIIVIRIOISIIINLTE

80000000 000N acsstEREBIOIEENIBONOIIEIIIOISTS

#0800 08000000 0N R s ITEIIIROIRIRORIIIOROENL

Gssascsanostencessecstrrsostrnsetate st

I R L LR R Yy R R YR R AR

T I R R Ty Y R Y N

0000000000000 ceseReRRtANNONIORIIRSIL:
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000000800000 00000000000000000btssssRCrbOe

TEPINBLET LB OGNINIINIBLINNINILER RIS

S6eRsese: (PONBESIIINIEIISILIIGIEIIRIILETS

imesaBeee: reecersrLIIINILICRNIIOIRLLLE

LreeEBese: revessesEssesIRstILIOSLIAS:

Teseeesc: B0 BEsERNIERIGITIIIISIOIRIRISTS

s4Bessee  srevserercseasensttsserane

esescens srbcscsesssseesesssscanses

ereessast  sPEBesIEEsIEIIRLISININIOIELY

g
o
Fey

IE S RN RN LIIN PPN 0000000008060000000000000s0000

189 8000800 400000000680000000000000020000 0000000000008

108 e 0000000000000 000000000060000000000000000008000000

D T Y Ny P PR N Yy P YT PR PPy

R Yy R Y Y Y Y Y Yy PP Y T Y Y WYY ¥ R PPy

IS e e BNt eNN0ca0 000000000005 0000008008008008000000000800

240440000000 00000000000000000000050000050000000000000e
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Section B

Ans var be 1 questions from this section.

¢ ‘hen these questions are being markec the examiner will I»0k to see how well you write about a
! ‘nlogical subject. You will be g sen cre¢ it for expressing rulevant ideas clearly and in a sensible
< der. Use labelled or annotated « 'agram if it will make your znswer more easily understood.

{a} Fig. 4 shows energy flo ring th. -ugh a food chain ccnsisting of organisms A, B, C and D.

{b)
(c)

(b}

(c)

energy

7 S

N 4 7 7

A —s B sk C » D

Fig. 4

Explain how energy (I} :nters .e chain, (i} passes through it and {ili} leaves the organisms

~in this food chain. (10l

What are the advantag :s of si 1t food chains? {2}

What are the advantac :s and - 'sadvantages of feerling crop plants to animals? (3]

Scientists wished to { 'eed a artaip fruit for improved flavour.and a more attractive colour.
Explain, with full detai 5, how 18y could achieve tlis, : 19}

Suggest, with an exz 1ple, h w artificial selectior might be .of sconomic importance to a
farmer. {3l

Describe the proces : by w' ich bacteria have become resistant to antibiotics such as
penicillin. (3]
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2
Sectlon A
Answ crall t/ : questions in this saction.

1 Fig. 1A is a graph showing the thickn. ss of the lining of the uterus of a woman over a 28-day
cycle. Fig. 1B represents the : 8 days »f the cycle in Fig. 1A.

i
; :
thickness
of uterus .
ining r
: !
0 2 4 6 8 10 12 14 13 18 20 22 24 26 28
time/days
Fig. 1A
{a) On Fig. 1B, shade in anc abel,
() the days during whir Y men: ruation occurs;
(i} the day on which ar. svum i ikely to be releascd from an-ovary. {2)

(b) Why would sexual interc urse b iween days 6 and * 0 be unlikely to lead to pregnancy?

........
-------------------------------------------------------------------------------------------------------------------------------------------

10
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(c !f fertilisation occurs, what pa: is ples ¢ by the uterus in tae development of the embryo?

........ 8 NS NSEPAsAEEIENAeRe I RAtetINotsRTsestasensETa: SaeRROONT R T L X LY T YT TY TY TP RY P P PY PP P P PP e PR

P T L Ty S T L N Ty P L T T T Ry TR TP Y PP YT PR YY TY PYY VY P POy
]

BN E e, SN R e s P EN PN T aRII et Reet PR arsiIuTaNa:  FESRNEAIAT SN RSIOReeRNINst0etNIN000IRN00s A0V 00000NRNNIIelNN0EeNININIideststatituriNtId

sesse

s0ees -aevamssssesseas tseeesscne LR R Y R T T E ) Seveass: B D R T L N

ooooo R Y TRy Ty T Y L Y T P T RN D R S N G
-
------------------------------------ T T L Ty L R Y N L T Y P Ty T Y Y P Y PR P P Py
............ R T T T L L L L T T T T Ry T R L Y T Ty TR TR P P T T S Y
............... R Y R T T Y e XL YY Y R LR L L Y Y Y Y LYY Y VY P Y Y TY LY Py PP O O e ‘5]

{4} (1) How does a fertility drv - incre: @ a woman's chancas of becoming pregnant?

000008000800 00000800a0Itsi1oatrentsns 10084000007 +P0EE00ICRPEEIEINoREIoNI I Itanatetrsiotriratstacatetnetssnatertenttioncaiserrssess

NS E 000 ATN0ese00t000000000000RasT AR RUEBEEST 1 INEN0EE0 00 ot liataatiatat ittt eestnnenttotsteesoittitesstateterctotensscnserss

(i) State two disadvantag s of us ag fertility drugs.

1 . ssssssccrsssssccs e #secvanes ssssvsesses 30 wesrsssccsssrinnene sesssssaccs L L T T T Y Y T T T P T Y RY P T PR PP POrruynppry
D L T Ty Yy R Y Y Y L P Yy Y P Y PY YT PT Y YT cesssese svevesose
PPN Tr000000 N0t 00000000 TP ES ;000TENTINESIEINENEIINININTOt, 060000000 00000000000 0000000000000 000000000000n [3]

11
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Fi .. 2A shows a cylinder of Irish otato = ber immersed in wzter. Fig. 3A shows an identical
¢ inder in concentrated salt soli iion. B th cylinders are fixc:i to a support at one end and
h: ve identical weights firmly at: .ched : the opposite end:. (All figures are drawn to the

s: . ne scale,)

-
supy srt concentrated
salt solution

Fig. 2A Fig. 3A

a) (i)

(i)

XTI YY) ®epncsesacs

(1)

Fig. 28 Fig. 38

Complete Figs. 2B anc 3B, al ve, to show how the cylinders would appear several
hours later.

Explain what has hapg 3ned in

FIge 2B; uvevevussssssseseees sosesssssss ssssssesssssssssessssassasssssssssasssssssesssssssssssssssssssssssssssessenee

ooooooooo BB sNN OB RPN IRIeENEOOI RS SN BBBPRIAT PRSONRONOSNNIENTENNL0NNERLINNNI LSRG ERN0RNONNRIRNNENTNNINNIEsN0ITEINNONNINNEREOR0ERS
.........

Name the process re<2onsibi : for any changes in appearance of the cylinders.

R L T L L Y Y Y T Py P Y Y Y l7l

12
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ssess

€ +BSNGNNsIPIGILRALLIERILCEIRIORRTEY

S s eEPeE0000ENNsANtIREIaRtEtRRIRINIRRtESS sseee

(b) (I} Suggest how pressur 3 withir
found within animal ¢ lls.

\reseesssasEssescssssssses b eevsncser sssvsrces o0 LT YYY

P8P INNNENRIS NI EIEN0000AISEIIN000000E0RREINNEY SO0 RINNNNGL.

(i1} Whatis the value of 1 is pres

(¢) Root hair cells are involv. d in bc
from the soil. In what wa' 5 are {|

See:  essalseseGNSEssEsIICUGTIIIIILTL

5

a plant cell may reach higher levels than those usually

‘ure to the shoot of a seedling?

h the uptake of wzter and the uptake of mineral ions
: two processes different?

€80 .o0ssvesencane asecsccssessacas scacese Gsseessaessc rssen seses: cesesssseessessese esscccsssnsirans ®sscesseassvssescssansense svscescscscsssncrnrace LIYYY
-------------------------------------------------- e srasseeses R L R Y Y T Y Ry Y Y T Y T Y Y VY PO PP r e ey
T R R T L L N L T Ty T R L Y R Ry Y Y Y Y YT LYY T Y TP TTY T Y T P TY PP P PR PO i iy

L L L Ty Ty Y Y TYY T P LT YT Y YV T YT PSPy lzl
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3 (z} Whatis meant by the term hc meost: :is?

......... eeemeeemmeeseese s e sesssseseeseeesesessteeeee s ceasetses seessssssessesessssasessssenssesemssssessessessessesessmsassessssssmmsens 12]

Fig. 4 shows the body temperat: re of 2 serson before, during and after taking a cold bath.
(the temperature of the bath wat :rwas * 2 °C.)

T T T V]
38 - ]
AL .
oody 37
temperature > - } -
1°C ! %
s s
36 j ._{:u i ;['
== T
PR 1 5
35 . ; '
0 10 R4 30 40 50 60
time/minutes
Fig. 4
b} {I} Forhowlong wasthe 2rson the bath?
.......................................................................................................................... 1]
{il) Explain why the persc ‘s bod' temperature fell.
................................................................................................................................................ 2]

(i) Explain the roles play d by { 3 following in helping to return the body temperature
to normal:

1. the liver;

----------------------------------------------------------------------------------------------------------------------------------------------------

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

----------------------------------------------------------------------------------------------------------------------------------------------------

[erngi
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‘e) Fig. 5 shows a side view o the ali ‘entary canal withi- a person’s abdomen.

Fig. 5
(1) OnFig. 5, draw in th: correc positions and label, 1. the liver; 2. a kidney. 12]

{l} Complete the table t slow, ic :ntifying parts E and F. For each part, state one function
and one structural fe iture w iich adapts it to the function you have mentioned.

ooooooo

~ pan name i function structural feature
i
P S

---------------------------------------------------------------------

--------------

— ==

(Iv} Explain what happe .s in th liver to the final product of digestion of this food.

.................................................................................
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S ction A
Answer i the o estions in this section.

1 Fig. 1 shows 10w crop plants, s: ch as t. natoes, can be grown without soll.

string to hold
~_ 7< slant upright
S
PRy C‘ ;D
— T water —~
0 supply

polythene bag -
while on the outside
black on the inside

Flg. 1

(a8) () Y hatsubstances, ¢ ssentia or the healthy growii of plants, must be added to the
v-ater in the tank?

-------------------

------------

M) '~ what two ways s the u iake of these substznces, by the roots, different from
i@ uptake of wate: ?

-----------------------------------------------

(4]

18

0510358




3 For
Examirec's
(b) Why Is i necessary to use an aer: ‘or In the walter tank? Lse
....... 2]
{c) Uistth: 2otherfactorsw ichwot d affect the rate of growth of the plants.
Te ceeee  esesecssrnersassnstssnns. sasssasnine  sassenssetessrsssastssssassen sasen
2e e svesssssssasaesssssasanses. ;
B et crrreenrrsnesesesnisane sesssaneee serssene [2]
(d) Sugge :onereason for- ach of © 2 following:
() s poring the plant as shc minFig. 1;
(I v ngpolythene of { 2 colot ing indicated.
[2]
e} Ifthe olythene bagwa: throwr wway after use, how might it cause pollution?
19
o810V [Turn over



2 Fig. 2 shows : human heart.

Fig. 2

(a) Com:.ete the table to how w ether the blood in vessels P, Q, R and S In Fig. 2
abov- Is oxygenated or ie-oxyc nated, and under high or lowpressure.

bloc i blood under

oxyger ited high presstire
:
I
> 4]

(b) () Statetwo substarcesin f od that are believed to causs heart disease.
1.
2,
(i) State two other { ctors i :t are possible causss of heart disease.

e cesvserssesssscsssnns cosasasasas sussesssasasesssssen
Y sassssnorensns sevesesaser  cssesunetsusesssiseasassnssaseas . [4]

06103534 20




5
Exavina’s
When ar: 1y P becomas bl sked (s 3 Fig. 2), It Is sometimes replaced during an operation, e
with a ve | taken from ano! or part {the patient': body.
() (i) Vhenthevelnls: awnin! place, why rust great care be taken to snsure that ltis
he corract way rc :nd?
() >uggestand exp! :In one dvantage ad one disadvantage of using the patient's
swnveln rather t an an ¢ ery transplaiited fro:n another person.
Advantage
Disadvantage
(6]
21
[Turn over
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w

The apparatus shown In Fig. 3 was ised by 2 student to investigate the effect of tempera-

tur: on the actlvit:- of yeast.

fresh sod:: lime
accuratel welghad before
and after zach experiment

7

yeast and
glucose solution

F.

T ree diffarent - mperatures wert nrovide
v ster bath. Eac  time, the appar: us was
L -ing similar q: intiies of materi: 's. The
[ acedinits ex: :rimental condiic sand:

{ sch experime . ran for the sam. length

.3

by a refrige -ator, ¢ iaboratory bench and a hot
leaned anc set up afresh.at room temperature
ipparatus wus checiked 15 ‘minutes after bsing

y observaticas noted.

{ time-and t! e charge In mass .of the soda lime

v-as carefully re orded. The resul: - arge sh wnin Table -.
Te et
: Ot ervation afte- increase In mass
. Experiment 5 minutes of soda lime/g
1. refrigerato: 10 bubbles 0.03
many
2. laborator:bench ; bubbles 1.33
3. hot water bath no bubbles ‘ 0.16

05107 VSN

22
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-a) In Experniriant2,
{I) what rocess caused th : bubble ;?

(i) what gas do the bubble.: contalr ?

(1) why did the soda lime It crease 1 mass?

o =
(b) What chomical would be pi 2sent Ir the flask at the end of Experiment 2 that was not
present ¢ : the start?
. e et v s 1)
(c) What co.:lusions could the studen’ draw from the results of these experiments?
e ssneessescsasensnssee er meassesess caovssseersaensanse 8]

(d) Sugges why there was = - Increz 2 In mass ¢ the scda lime In Experiment 3, aven
though > bubbles were v ble afi - 15 minutes.

23
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(a)

(b)

()

(a)
(b)
(c)

(a)
{b)
{c)

(@)

(c)

8
Sectlon B

Answ ir two ¢ 'estlons from this section.

Explaln :he processes invc ved In 10 movemen: of water from the soll Into the conducting

tissue of

a plant root.

[7]

Systemic pesticides are sp ayed d! 2clly onto the leaves of plants. Insects which later feed
on shootz which have grow 1 after ¥ 3 spraying p<riod ara killed. Suggest how this method of

pest con
What str:
the absc
Define .
What pz
Explain i
Describe
object tc

Explain !
describe

Why are

Distingu! -

Explain !
with bloc

The pres

of alleles.

plant wit'

.4 Crosst

and expl

ol works.

:stural similaritles
“>tion of nutrlenis?
“term excretion.
Is played In excrs
w a kidney mact.
he events which
1e moment the hr

w the actlon of ¢
in (a).

18 muscles In the

1 clearly betweer

'w a man with b
group O.

nee of halrs on i
When a pure-br
a smooth stem, ¢
1ich would produ.
- n the symbols yo

re ther:

fonby
1@ help
-eeur fire
d s Iift

allberz

amin ¢

zomple

ad gre:

: stems
ading
‘the of
3 offsp:
use.

Bl

oetween the plant root and the lining of the lnteStIne, for
)

(3]

the lungs, £1d (II) the kidneys? [6]
a person wh 1se kidnays have ceased to function.  [6]

i the mome.:t a pe.son accidentally touches a very hot
1 clear. (9]
ly ralsing tr.z arm differs from the sequence of events

[8]
tagonistic peirs? [3]
-dominance :nd co-lorminance. 4
y A and a woman vith blood group B can have a child

6]

f a certaln < :ecles of plant Is controllec by a single palr
ant with & halry siem Is crossed with a pure-breeding
aring have Falry ste ms. Use a genetic diagram to show
'g with hairy stems and smooth stemsinaratioof 1 : 1

5]
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2
tactionA

Answe all the uestions in this section.

Fig. 1 shows a diagram of a Idney nd assoclatad structures. The tables list the

percantages ¢! certain componer s founc within structures B and C.

1
In structure B

Component Concentratlon

i)

urea 0.03

glucose 0.10

amino acids 0.05

salts 0.72

proteins 8.00

c .
In structure C '
' (%)
urea 200
glucose 0.00
amino acids” 0.00
salts 1.50
proteins 0.00
‘Fig. 1
(@) On the diagram, label st stures/ BandC.
© vessnsssensasssens eesiraseessnent [3]
(b) Which shambér of the he rtfirstr 2elves the contents »f structure A?
...... (1

26




For
| 3 Eamber's
(c) Using ¢ lytheinformatior nthe i :les In Fig. 1, deduc:: the functions of the kidney. toe
................... tseeeanesensasaness (5]
(d) Explain hov 'he proportions of 1e com anents preseat In.C would change
(1) afi-reating meat;
fil) if a person sutfering f sm diat :tes had not taken efniough insulln.
.................................................. o [6]
27
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2 Ins meparts of the w: Id, cror olants are grown In olasshouses (greentiouses), similar to
the .ne shown In s¢ tlon In =ig. 2, In o.der to Increase thelr rate of growth and

dev: opment.

sunlight
r ier
N b ind ventilator
glass
~ ™ reflector
lamp — .
[~ sprinkler
— glass
heater ——i\ - SOIL —t+—humidifier
Flg. 2

(a) “uggestfunctions: reach ! the followin:: featur.s shown in Fig. 2,
Y venthator .. ...

ooooooo

e: - reses Sar SN0EL0ELNANL  1600ENERENEEIIRNENENNT OVEREREIBRE 280 RNS

-----------------------

¢ Jeseseessers s

LT TP L R T T T L L T Ty L Y T T Y Y Ly Y Y Y Y Y P T P Y YT Y P YT RE T P T Y )

oooooooooooooooo

-----------------------------------

------------------------------------------------------

&)
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5

(b) Suggest ¢ Jas which might! 3 supp! :d to the glasshouse to Increase the rate of plant
growth. '

....... ‘  evesssmsssaenimasessaaaaaeas (1]

(c) 1t is ofter. important to usc the hu aldifler wher: seediings are first planted In the
glasshousa.

Explain why this is so.

: e [2]

(d) () Name an element, pr.sent In :ompounds in the soll, which Is necessary for the
heaithy growth of the [ ants.

.....

......

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

................................................. , e (3]

29
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3 Fig. 3 shows dete ‘s of an experlm: 1t In w :ch three similar stirts (P, Q and R), with

identical fat stalns, -ere washed Inar anzym: >ontalning wi:shing ~owder at three different
temparatures, 15°¢: 35°C and 65°C.

P‘ Q F
p Y
shirts before
washing O , € : @

all shirts vashecd or 10 mlnuteé

shirts after
washing
Temperature of o o o
wash ,...--_--.._9 —— c : c
Fig.

(a) () Complet: Fig. 3 to show-th: tempe: ‘ure at which each £nirt was washed. Bl
(I Explain: cur answer for ear 1 shirt.

SHIMP o eeeteeenrntiens cstreneinn crisssasasenssssstssessssnssansases

........

---------------------------------------------------------------------

e 80000 LEINIALIFINNIIERINS- ~naRIEILIS, B Y Y R T Y T T TR P P T Y T

--------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

L T Ly L Yy T Ty T Y Y Yy Y S P Y P T Y Y P P T PP TR P T T P Y P Y}
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7 Fex

(b) Suggest two changes to the pro edure which might have resulted In the complete toe
remova! of the stain from ¢ hirt R.

1.

--------

2 e : . e : (2]
{¢) (I) Neme the typs of enz ‘melike /to be in the powder.

S 0NEPE00000040000000000ET IIN0EEISOPI0IINIIINRINE0INtAs 280 PPNENNE: (as0ROEsIN

(i) Su-:gest what type ¢ enzyn 3 would need to be present In a washing powder
de -ighed to remove t ood stz 1s.

.......................... 2]

Section B
Ansy.or twe uestions from this saction.
You will -2 given creditfor :xpress .g relevant ideas clearly and in a logical manner.
Use clear - labelled or ann‘c ited di: ;rams if they help tc make your answer more easily

understoc:.

4 Fig. 4 show: the structure of ¢ lower.

Fig. 4

B (a) Descrice how the proces: of polli ation is most likely to be carried out in this flower. [9]
A

Your answer should inclu e ident ication of structures A, B, and C.

(b) () What are the advant iges to n organism of asexual reproduction?

(i) What are the comme rcial ad antages of asexual reproduction? (6]

[Turn over
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(a) Discuss whyitlsimp rtant tc
(I torecycle paper and
(i to dIscharge sev age on

(b)y W oatare
(i theadvantages, :nd
(I the disadvantag 3 of us’

Descr.. 2 the partplayed v micrc
(a) tr production of an: :wo of
(b) tf: nitrogen cycle, a: 1

(¢) - carbon cycle.

(a) E:>lain, with examp: :s wher

(¢ how mutations ¢ e brou.

(" howtheymaylc:dtoa

(b) Elain how mutatic and n:

8

‘e natural environmant

after proper treatment.

3 pesticides?

rganisms in

1@ following: bread, nicohoel, cheese, yoghurt;

possible,

1t about, and
1ange in phenotype.

Jral selection may lcad to evolution,

32
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2 For
Examner's

sectlon A
Anc zer all ¢ 1estions In this secticn.

1 Fig. 1Als - diagram of a dev: .oping i ammalian fetus and "art of the uterus wall.

....... rreesessnssesnsenes A — / /\
i ¢
{ ¢ PlQ :
.......................... B_ .. ’/ spongy
lining
........................... C- %f of uterus

(a) On :he diagram, label < ‘ructure A, B and C. [3]

(b) State the function of R.

Fig. 1B

(I Onthe diagram .abel ¥ ind X. 2]

34



3

For
Examner’'s

(1) With reference to struci res W nd X, state how they are involved in the nutrition, e
excration and gaseous :xchang : of the fetus.

nutrition:

essecene

ooooooo

revs-oa

DY Ty Y T Y L Y T Y Y YT TR TN Y

ga:2ous exchange:

L I T T T Y Y Yy Y Y T T P P Y T T Y T Y PY YT PYT P YR ssesssse

see on

essevsnsa

(3]

35
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4

2 Fig. 2A shows an experime 1t In wk ch the coleoptiles (shoots) of slmllar seedlings have
been trezted in different way s.

tip removed from
a coleoptile and
left in the dark on
H the agar block for
ll 6 hours

_ !
6 hou'rs later

e e
light from agar block

one side transferred to
-k coleoptile, the .
) tip of which
Le )

has been removed

B C D
/ N
tip ur -eated tip
remove covered
by black
paper
Flg. 2A

InFi ig. ¢ 3, the result in she D Is ¢ .own 24 hours later.

-

Lot from
¢ -2 slde .

G ]

A B C - D

Fig. 2B

(@) (1} Name the respo se sho. n by shoot D.
(2]

36
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~

() Explainwhat has :aused i is response.

{r

ooooo

-------------------------------

----------------

---------------------------

.........

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

------

--------------------------

wiplete Fig. 2B to s .ow the

What name is gi» 2n to th
external stimuii?

serserancsess (3]
<ely results for shoo's A, B and C. N )|

simple behavioural "esponse shown by invertebrates to

....................... ‘, )

Many invertebrai :s move
Suggest how thi: respon

awards damp and c¢ark conditions when given a choice.
> may help them to ¢ urvive.

--------------

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

.......

------------------

4]

37
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3

6

Fig. 3 she ‘s models which ¢ xmonst. e the actions of tw different sets of muscles used

during bre :hing In a mamme

wOoC anarm 1

v
hinges :"jf“""_Q
AN
K hir es
fixed — —
wooder. O r: wveable
strut P elastic v soden strut
band R
opening €
A
epiStC :
C
Fig.3

(a) The action of which m iscles i« represented by

P - Y

strut
moves
upward

‘piston D
forced
upwards

(2

2

38
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7

(¢} Which <lructures In the hur :an thor x are represented by the following parts labelled on
the mo 'als?

ooooo

ooooo

------------------------------------------------

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

4

(d) State ! :ree ways In whict the mo 3l shown In C/D does not accurately represent the
proces - of breathing In a 1 .ammal

(e) ()

(in)

-----------------------------------------------------

AT SeS000NNNEIReENE00000R0NNANE TERNTNNRAT SE00USRIE0EP0NLEE0RIERIANEIIPELe IsAREY

D Y T T T T Yy T T Y T YR YR Y T 2] satonse:

8. (1660000000000 0000AE0RLEENT 15ACRIREINIT  TEREAPIBANEEINANIAIISRRARSISED AR

--------------------

542 0080000000 00080000000000080¢° TSCEENEEIII. -S06ERE0SELEISANININEIN00ANSRCI IR

-------

-------

)

..... [

List three features of this .urface which help ‘o make It efficlent for gaseous
exchange.

H

2

W

&)

39
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Section B

Ans. or two - uestlons from this secction.

. 4A shc s a section throug :partc 1 leaf.

Flg. 4A

(a) Descri:a the process of v ater los In this leaf. In your answer, you:should identify and refer
to the =vents occurring in Il the le .ered reglons. [6]

Fig. 4B is a cross section { rough e leaf of a plant which grows In a'sandy soil often
lacking in water.

thick upper
cuticle

guard cells

long hairs

Fig. 4B
(b) With rzference to the feat res shc /n, suggest how watar loss Is reduced in this plant.  [5]

(c) State “:r0 external factors vhich . 1y cause an increasc In the rate of water loss from a plant.
_ For ee "hfactor chosen, £ .ggest: 1y it causes an increzase. (4]

40



5 Fig. 5 shows partof a forested  ope.

agricultural
land

(Sourcs WWF Data Support Sheet No. 20)

Flg. 5

(a) What are the values of th' forest > the agricultural lan«! in terms of
() the water cycle;

(1) tF = nitrogen cycle?

(5]

(b) What -iisadvantages mig: the loc | farmers experienc:: if the forest were chopped down?
[4]
(c) What varnings and advic would o>u give to people wi o believe that chopping down trees is
the be 5t way to exploit th' naturz resource? (6)
41
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10

The followir - processes are Ir: slved ir .he movement of sustances in a plant.

(a) active 2nsport 4]
(b) diffush | (3]
(c) osmo: ; 4]
(d) transy ation pull . U

Foreach scess, explainthe rman describe how it Is Iriportant to the plant.
(a) Defin: the terms tissue, ganar | organ system, naming one example of sach. M

(b) Expla i how a sudden t ght ligt  brings about a response In tissues in the iris of the eye.
(8]

42
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1

2

Section A

Ar verall e questions In this s:ction.

Fig. 1 si.ows some organisr :Inthe natural environment.

dece g leaves with
¢ janisms D

Fig. 1

(8) (I} AandBaretwo fferent owering plants. To which group.does‘ each belong?
Plant A

PlantB

2
(1} Towhich group ¢ anima - C belong?

..... (1

(Iil) State two visit ; featu 3s of organisms A, B and C which led you to your
identification.

A1

0010/3/WSS ’ [6]

45
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For
| 3 s,
(b} Nameonegroupof or nlsms ) responsitie for the decaying of the leaves. tae
.................................... 5 e sssesseen s sentsins ]
(¢) Orzanisms A, B, C& | Dar inked in a simple fuad web. By placing lstters In the
be :as below, show he they e related.
A A .
$ ok — —p o Direction ‘
/ of energy flow
7
[2
(d) Name two mineral ns rek :sed by the decaylr 3 leaves. For each lon, state its
functionIn a plant,
Minerallon 1 ... seasmeshess lebessbissaesratesssaisressasies "
Function . . wssrssaserasenasensnas
Mineral lon?2 . : B
Function
(2]
[Tum over
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4 For
_ Examioe’s
2 Fig. 2.4 shows a section rough 1e apparatus used {: an experiment to Investigate the
behav'our of some smalli -ertebr as.
Fig. 2'3 shows a surface» w-oftt same apparatus.
transparentlid  {veriebrate
/
black cover__,..{rs{ _ black cover
;
{
damp 74 -
sawdust Petri dish
Flg. 2A
7 A —7
j / / |__ black cover
¥ ' .
; A . Y .
c / y
; 7
i A
! A
1 . /]
-j A
i /]
A= | ' /
| 7 R
. ! 2 - Petrl dish /A

Fig. 28

. 20 Invertebrates were laced I! the apparatus, left fcr 30 minutes, and then the numbers in
each region were cot ted. Tt 1 results are shown in the table opposite. This experiment

was carried out five tir 2s.

47



For

Enab‘er‘:
E: -orimer Reglon
WiXxX|lY|Z
1 210 4\ 14
2 slo|l7] 8
3 2 1 4 | 13
4 0] 31} 3|14
5 1 112 {16
/erage
umber

(a) () Calculate the aver: j@ num er of animals In each reglon of the apparatus, to
complete the table ¢ -ove. [2]

(i) Explain why an ave: ge nur »erIs calculated in experiments of this type.

.......................................... (1
() ‘Why were the anim: sleftfc 30 minutes before counting them?
............................... . . - M
(b) Sug:est which charac aristic f living organisms is under Investigation in this
expeiment.
....................................... (1]
{c) Describe the conditlons 1 whict
() most anim;'als WEIE OUNIEL  cevverenscsmresrasmssessarsearaes (1]
() iecastanimals were OUMEL  ccvviniincinnncnenns vevuene ; 1
(d) Sugyestahabitat Inwh hyou: Ighi find these anime’s living naturally.
......................................................................................... 1
48
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6

3 Flg. 3 shows the carpel of flowe: :fer pollination has ¢ ccurred.

rllen polien
¢ aln grain

____________ A
Fig. 3
(a) 1) Onthediagran: abels! ictures A, B and C. [3]
(‘i) PlaceanXon! 3diagr nwhere afemale gemete Is found. 1
(1) Whatisthe fun onof: ucture B?
ceesstsseasensarsarsses  ssselessen. cessenensas e cresenranes [1]

() 0 Suggest how p linatio:r :s likely to have occurmed In this flower. Give reasons for
your answer.

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

-------------------------------------------------------------------

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

............................................................................ 2]

.................................................................... [1]

49
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7 For
Examiners
Fig.4 shows the average le gths of ' different batches of seedlings. Batch A was grown in Lot
the dari: and batch B was ¢ wn In - e light.
100
A
80
50 |
average lengtr ? 18
/ mm ~ l u
40 ‘ 3
20 = £ 1,— n .
= { = i
| ’V ; i
-ttt l x l( 4
saasely g
0 ] )
0600 hrs 1800° 3 06! ‘hrs 1800hrs CiOOhrs 1800hrs 0600 hrs 1800 hrs
_— A - AN - A -
day 1 day 2 ‘day 3 day 4
Fig. 4
(c) Usethegraphtofinc 1¢ave -gelengthof:
i) batch Aseedlin at12 sononday2; 1
{i) batchBseediin :at12 sononday3. .. 1]
(d) From the Informatic In Fi¢ 4, describe the effect of light on the growth of these
sgedlings.
..... besesnssnensseensotentetss  Sesinssssee (-bitsesssasssesteNcEResSLIRRONSRE SHensntsRsERaRISS [2]

[Tumn over
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e

A e B e S

(6) State th-ae conditions, oth:
seedling:.

(t) Explain, with reasons, whe
dark.

--------------------

8

than | ‘ht, which could affect the growth rate of these

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

-----------------------

3]

would appen eventually to the seedlings grown In the

— )

51
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sectlon B

Ansv rtwo ¢ ostions from this sec ion.

(8) () Whattype of varlatior s lllustr ted by human blood froups?

(1) Siate an example of : differer. type of varlation and explaln how it is brought about.
{4

(b) Explain, with a genetic di: jram, h: w parents, neither of whom has blood group O, can have
two children, one with blc »d grou - O and the other wita blood group AB. In your diagram,
use the symbols I*, 18 1 1d I° tc represent the alleles responsible for the human blood
groups. 7

{c) Explain how a child may* 2 born ith Down's syndrome. [4)
(a) Cancer and heart disea 2 are b o major causes of daath. Explaln how the following may
contribute towards these iisease :

() smoking cigarettes;
(i) eating an unbalanc 1 diet.

18]
(b) Suczestwhy smoking ic row wir :ly regarded as a socially unacceptable.habit. (3]
(¢) Exglain how depend: cy on drug; such as he:oin, can lead to infection with the
AICS virus (HIV). (4]
{a) Wratismeantbythet m hom ostasis? (3]
() Inwhat situations migh 1 healt! ' person's blood gluc1se level be expected to
(i} rise,
and (i all? (4]
{c) Ex>lain how blood glu. seisr ‘mally maintained at 2 more or less constant level. 8]

(@) (' Explain, with n: 1ed e: -mples, how esseniial substances carried in the blood
capillaries reach o cyto; 1sm of the body celis.

(I'" Describe the use of thes substances in the cells.
(10)

(b) Explain how the bloo systerr arrles a named was's product from the liver to the kidneys.

5]

0010
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X
Section A
Ans erall{ 2 questions in this caction.
1 Fig. 1 show:ablood vessel (C linking : part of the alimentiry canal (P) with an organ (R) in
the abdome . .
orgéan to the heart
art of ~I—inferior
p ' veha
alimentary . , blood vessel 2 cava
canal 2
{
Fig. 1
(a) (i) !dentifyP,QandR.
B e e e st a et s e s e e e e oS asasr e RS bR s ae et R nae st nasaeen
Qi tessstenn ceeseesessestessnsastsatesesas esssssessensneseass
B e e et s st saR s s s st s R Rt SRS s e b e R sn sb b mas [3]
(if) What type of blood -esseli S?
................................................................................. [1)
(b) State the changes in tt . comp sition of the blood in Q shortly after a meal has been
eaten which contains p: stein ar ! carbohydrate.
............................................................................................................................... [3)

061073 586
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1
4
B
H
i
'

An athlete i about to take par. 1arac .

(c) () Hcw dothe concentr: ions of naterials in blood vessel S differ from those in blood
vessel Q7

GO0 CIIIOIEININIINRNNRINNRIINTRE 20BN RANNS. BP0 0 NI RERNENITINIIRNURINE I TN EINEIIRINRISIIROIIGIRNININRINTONOININRINISS

D T Ty Y Ly T Y Ty Ty T Y Y Y L R T T Y T Yy P P Y P Y P YT Y YY T Y YT YTy

ceeseeesesesssssasessesessssssns mmmisene sssse rermneressmssssssneses2]

(1) Explain how the diffe 2nces i  concentration of the materials have occurred.

---------- S BABEDSPRLIPNRTRAER)  I0S000SEND (ORI USNNNANIONOEENINIUROERBADLIRINOROROSEY essssene
evsmsssassse s eeeer eemeeeesens eesessann eeeereesessessss
.................... ceemeeeees sessessenes sesmsessssosesesssssssssssssssossssssssnssmmssssssnsmsasssssssesssemmessssesiod]2]

55
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2 Astudent wished to investig: 3 the e fect of three differer:t samples of water on the growth
and reproduction of a water ; ant.

Fig. 2A shows how eachbez arwas ;et up and Fig. 2B shows the resﬁlts 3 weeks later.

floati _beaker
oatin:
water R ; ?QF

plant

wate

Fig. 2A

D D

~_7
| water - 1. Water . water
taken taken taken
from the from a fron:j a
plants M river ' pon
natural - \ inan © inan
/ habitat \__/ industrial -agricultural
Ly area 'z area

Fig. 2B

Beaiters X, Y and Z we : kept ader identical condltions.

(a) Stat two conditions v ch shc-1d be provided for '] the plants.

B e stirires erereser ceseesessesee e retess TesseseeNe RSN SR sRR RS sbe s sease R s sR RSB SRS RR S
2 et ssessenen sessseesressestenetaet st e b SRS SRR S SR e RSO bS RS A seRR SRS B SRS SRS S b
2]
(b) Wheiis the purpose o :eaker ?
................................................................................................................................. [1]
(c) From the information ¢ pplied, state the likely method of reproduction of the plant.
ceessisssnanesasesarensrensnsen:  sssevesess (rressetesssasseatasaneesse et sanene 1]
56
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(d) How do the plants obtain

(e) Suggest explanations for

beake: X

beake- Y

Be0PNEsC L0000 RNINNNENRI IR

D Y T P Y Y L T P T Y I YY)

sescccnssscossscnse ssssesssescrcscaes.

sssesssescasses sessessscssssesanssens. -

5
eir mir ral requirements?

ervaesie. reestassssensmmeseesseens et orens SO /-

e rest 5 in each of the bez kers.

------------------------------- esessanessinsecasnse .e sesean

---------------------------------------------------- 00620930 00000000000000 00000000000 RRRRRSS0S

---------- Ty T P P Ry Ty Y Y T T T Y Y YT TP Y Y PP PT PYYYTYY

------------------- 6000000000 0008000000 400000000 00000000000a0000000000s0c0cn0ssEssEsasRROES
sscensrsosseencseveerane ean eressss

860000000, 10000000 CE0II0RIINNILINANARITIEPUEINISD [YTTTYY LYYy

LYYYYTYEY ¥4 - sseeceansesssessscecorasrsesocriscne cesen

---------------- 482e0eecacsncccrnvassnenscsevenaee

(6]
[Total: 12]
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3 (a) (1) Whattype of orge ismca ses each of the follc wing?
AIDS it i et s sss st sbsssasbsesebssessssspes st sansens
Gonorrhoea BROOREL  PNGNSONNNCE  IRUSENIUNENENNONENIITNNONBNINNEFINIRNG 0002080000000 LI YYTY] 0020400000000 50000
SYPOIlIS titrvireenee rssirins osssninesssssensreisensrsissnssssessessesssessssesensssssssssssnssesessssessrnsense [3]
(if) - Which of the abo 3 cann. 1 be successfully treated with antibiotics?
........................................................................................................................... (1]
Urine samples were taken rom thr .e different people, L, M and N. Each sample was tested
for the presence of alcohc glucos . and protein. Table 4 shows the results obtained.
Table 1
person| alcc of Jlucose protein -
L v X v key:
v = present
M : v X X = absent
N 2 b ¢ X
(b) (I Which personis kelytc »e producing insufficient insulin?
............................................................................ [1]
(it Explain yourar er
......................................................................................................................... 2}
(¢) (; Suggestwhich =zrson: ightbe suffering frcin kidney disease.
...................................................................................................................... we[1]
('} Explain youra; wer.
......................................................................................................................... [3]

061073 583



(d) Figs 3 and 3B show the

© Tha Trustse of th

Complete the table bels

)

identifying each di.

(if) stating which cons

(iif) naming a food wh'

:Hects - { two diseases caused by dietary deficiency.

/ollcoma ~

v by

Jase;

sst

7

© Blophoto Assoclaiss

Fig. 3B

tuent v 1s lacking in the diet;

h coulc have prevented the disease.

For
Examiner's

di 2ase constituent food
Fig. 3A
Fig. 3B
(6]
[Total: 17]
59
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SectionB

Answer two questions from this section.

Use labelled or annotated diagrams if they help to make your answer more easily understood.

4 (a)?f(l) ‘For a named fruit or seed, describe how its external features adapt it for wind dispersal.

() What are the advantages and possible disadvantages of fruit (or seed) dispersal to a
nlant species?

[8] -

(b) List the-énvironmental conditions which affect the germination of seeds. For each condition
listed, suggest why it is important for germination. ) : : {7

5 Dfstingu'tsh clearly between the following pairs of terms.

(a) ovaryand owvule [4]
(b) ureterand urethra B [4)
(c) testaand testis , (4]
(d) fertilisation and pollination . : ) : [3)

6 Fig. 4 shows a section through an eye.

Fig. 4
(a) Explain what happens in the eye when a person reads the words or, the page of a book. Yer
answer should refer to, and identity, structures A to F on the diagram. 112)
{(b) Suggest why it is an advantage to have two eyes instead of one. i3]
7 (a) Lt fhe main characteristics of (I} a fungus, and (ll) a virus. [8]
(b Descrive how (i) bread, anc (i1} voghun are manufactured ™

107 S0
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2
Section A

Answer all the questions in this section,

1 Fig. 1 shows the llow of energy through part of a food chain.

. K
= trophic level R -
energy
lost
toairL energy in
food eaten
trophic
level
Q -
anergy
Jost...
\_ M
energy in energy
vegetation lost In uneaten
eaten vegelation

sqil.

energy avallable
from previous
trophic level P

Fig. 1
(a) Name trophic levels R and Q.
R e ettt et
e e b e bbbt et aas

..........

fo
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(b) (i) State three possible uses of energy by the organisms in trophic level Q..

$a -
-

) (ﬂ) What processes are likely to be responsible for the losses of energy at L and at M

L et s e sa e s e st et et et e reebeae R sResbaR A s eRe b et s e s bentebesrenbes ceeteeenane

M. vesseseesessereanans reereesrserentens rereetereeanennas verernneas vrereresteraeeresanesease reereeasesnssaians

| [2]
(c) (i) In what form does the energy pass from trophic level P to trophic level Q?

| cresesensnserseans cessasantsesrssinsnsasesens rrersenee rrerrsei st sesaaenens revsesssassessnasassnnan weseonsensasnssnnsee 1]

(i) Explain briefly how energy enters the food chain at trophic leve! P.

.......
serssmeassis s ren s bsbe s aesshsaene s sssaes veensaes SRR cconsanes
----------------------- Ty Ty P T Y Y T T Y Ty Ty Py Y TR PR TN TR Y AL AL T
........................... reeebensaeerrtase st n bbb e aa e esmsass st s aRss stasssbas s snsssantese| O]
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4
Fig. 2 shows a person taking part in an experiment on the eye’s response 1o light. The lamp

was placed al dillerent positions on the line A- B.

lamp —_—

P :]l‘

Fig. 2

-

Table 1 shows the diameler of the person's pupil when the light was placed at seven
different positions.

Table 1

position of diameler of
lamp . pupil/mm

1 A i

4.0 '

4.5

4.9

3.8

2.4

Njiololasalwln

1.7

(a) In which position was the lamp furthest from the eye?

(b) Explain what Is happening In the iris of the eye as the lamp moves from position 1 to
position 2.

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

For
Examnet’s
Use
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(i)

5
What type of response is being shown by the eye?
How does this response benefit the eye?
F Y T T PP avseiens asetettattcnsatrcanacann censanan cananres ..........._&‘.............. ..... .

-uuunc..--nuuu..nuuu--o-.-.uuuuuu...uu.n.-n--un-u--ou.------au-n-o--n.-n-.nn-.n.--uu-uu-u.{zl

Fre

Examany g
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6

Fig. 3A shows a section through a flower, and Fig. 3B shows a fruit of the same plant.

n coloured, fleshy
lruit wall \
N
+
p 7em > 20 cm
J

.............................................................................................................................. (1]
(f) State two reasons for your answer.
P S OO SO U ORI
2 i et et b bbb et s s st sas e en e e e b e e bas
(2]
{b) Explain why this flower cannot be self-pollinated.
..................................................................................................................................... (2]

“ATY W

[
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(c) () Suggest the most likely method of seed dispersal in this plant.

7

(i) Complele the table below, stating two features of the fruit and the role each

Fhe lengths of 250 of these [ruils were measured. The ranges in length are shown in

feature plays in the method of dispersal you haye suggested in (1).

leature

role

Table 2.
Table 2
range in number range in number
length/cm of length/cm of
fruits fmjts
under 15.0 3 19.5-19.9 22
15.0-15.4 3 20.0 - 20.4 22
15.5-15.9 5 20.5-20.9 24
16.0-16.4 6 21.0-214 21
16.5-16.9 8 _21.5-219 18
17.0~-174 8 22.0-224 17
17.5-17.9 10 225-229 15
18.0 - 184 11. 23.0-234 | 11
18.5-18.9 15 23.5 - 23.9 8
19.0-19.4 20 24.0 and over 3 Jl
(d) {i) Whatis the commones! range in length of the fruits?

(i)

what type of varialion is shown by these fruits?

[ ATO cat el

]

67
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Both environmental and non-environmental faclors could be responsible for the variation in
the Iruits. ‘
{e) Slate
() three environmental factors;
e e st st e st s e s e nen e s e e e sates reesteresaetenereensnsene
B B st e e sttt = =i
G ettt st saetR b eR s s de s s e aese SR s E R su s RSO e e SR e bess e R easRsasseeres
)]
(ll) one non-environmental factor.
(1]

4  Fig. 4 shows a leguminous plant (bean) and a non-leguminous plant (grass) growing side by
side In a field.

QQ." y}

, /
gaS %

oxygen | 20
. carbon |,
% . dioxide 0-03 .
N2 7

soil level

gas %
oxygen | 10
!_ carbon 5
\ dioxide
Fig. 4
(a} (I} On the diagram, label structure P. (1

(i) - Structure P contains organisms. To which group do they belong?




9

The tables in Fig. 4 show the percenlages of carbon dioxide and oxygen in the air above
and below the soil during the day.

(b) Account for the dilferences in percentages of each of the gases above and below the

soil.
carbon dioxide
-------------------------------------------------- -
;_‘). ------------------------------------------------------------------------ -* ------------
oxygen
14}
{c}) Which imporiant molecules in plants are made using nitrate absorbed from the soil?
................................... ereserese s st b s s st eses s e s s sabessessasnsnsrenssseaseassaberssassassenssenssae] 1]

69
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Section B

Answer two questions from this section.

(a) Explain
(i) how, during sirenuous exercise, the human body temperature rises; i
(i) how the body temperalure returns io normal when the exercise is over. .
= : 18]

» (b) Account for the effect of exercise on

(i) the breathing rate;

{ii} the pulse rate.

m

(a)-- (1) What do the chemical struclures of carbohydrates and fals have in common?
(i) How do their chemical structures differ?
| : [4]
{b} Explain
{) ‘ how protein stored in a named seed is used by the embryo plant during germination;

(it} - how molecules of urea are produced from food protein.

{a) Describe and explain how water moves

() intoaplant root;
(i) “from the root into the stem;

(if) from a leaf to the atmosphere.
‘ [12]

(b) Whal are the funclions of water in a plant? {3]

e



Fig. 5

{2} Describe and exblain the flow of blood through the heart from the time that it arrives at P {0

the time thal it ieaves at Q.

{b) Explain the reiationship belween blood and tissue fluid.

{12)

&)

Ihe Unwersity n!f Camivage Locat Exannnatons Synacate gratelutiy acknowledges the contiabution mada by the fotiowng 10 the prenaration of is queshon

papce

Secion A Fxy § Buovoaeeal Sciences Review, Vol § (Plut)y Alian Pushcaons, & May 1092).
Secron 4 Fige 3A £ 3B D.G MACKEAN, intvoducion to Biology = Yioprcal Egibon (John Muniay, 19624
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Section A

Answer all the questions in this section.

1 (a) State three conditions necessary for the germination of most seeds.

‘;1 ........................................................................................................................... y DTN
D, coreeeeessesssssmeaaa s R AR AR AR SR SRR SRR AR s m s
B. oSS i [3)

A student carried out an experiment on the direction of growth of the root of a germinating
seed and the shoot of a seedling. Fig. 1a shows the experiment when first set up. The
electric motors slowly turn the cork base and the plant pot. Fig. 1b shows the experiment
aftertwo days. The root and shoot received the same amount of light from all directions.

direction germinating
of rotation root _?eed moist plant
LAY L/ cotton wool
u
damp
% E electric soil % ;;
clear plastic cork | motor \ 1 m—

cover base

Fig. 1a

atter 2 days

Fig. 1b

(b) Suggest why a clear plastic cover was provided for the rool but not tor the shoot.

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

07T L T
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(c) (i) Complete the diagram below to show how the root and shoot would appear
24 hours after the motors were switched off.

(2]

(1)) Name the responses shown by the root and the shoot that you have drawn and
explain how the responses have come about.

Root response ........... csessssssssansnnisansnsisanssenans rteeeeesssRae e ARRRSSReReRRsette e nnnnnen

EXPIANALION .......cceouvevrvvevvisnisrnseissnssiesssssscssnssnssssasesassens e eeseeees s

ShOO! IESPONSE ..oonncvreersneenns ©essuesessesssessessRstasRRSASLIS BRSSO LRSS RSSO SRS Sttt

Explanation ..........c.eeceees N

....... [4)

(iif) Suggest why these responses were not shown in'Fig. 1b.
............................ . [1]
"4
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4

Fig. 2 shows the changes in the size of a population of producers and of a population of
.consumers in a lake over several months.

population
size

time
Fig. 2

(a) Name the process by which the producers manufactufe their.carbohydrates.

tetries e esvamsaass e sSSPt ren et (1]

(b) Which curve, X or Y, represents the consumers?.Explain your answer.
CoNSUMBIS ...ccvvvenunnvasenans ressesaans
Explanation ......... semeenarennenees reenesrensnens srotenssassnsssssissesnneinaninens R cesnssniensaines cerssnennine .

........................... eeestesmmesessssm st s esesassessesssssmsssesssnssssssssssssssssssrssosssessssenessscnene [2]

The change in population size of the producer between time A and time B was the result of
farming around the lake.

(c) Suggest how the farming methods may have caused this change.

For
Examiner’s
Use
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A Biologist’ studying the lake several weeks after time B, found that the size of both
populations had fallen greatly, whilst the numbers of bacteria were very high.

(d) Suggest how these changes may have been produced.

------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

",'(‘
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6

Fig. 3 shows the reproductive organs of a woman.

Fig. 3

"(a) Label parts P, Q and R. {3

(b) What feature shown on Fig. 3, might indicate that this woman Is Infertile? Explain your
answer. ‘

Feature ........ s

Explanation ..

----------------------------------------------------------------

.................................................................................................... . 2]

This woman's infertility could be overcome by fertilising one of her ova (eggs) in a test-tube.

() (1) Piace an X on Fig. 3 to show where the fertilised ovum should be implanted.  [1]

() Suggest two reasons why the fertilised ovum might be incubated for a few days, in
a test-tube, before it is implanted.

R A r et I sas I seasAena I Eac erelinare eso nararieretatataret iorenrtann o itiorreenteastoniltoiriioutrInntaarasterscerrnsitesrd

For
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Fig. 4 shows the thickness of the uterus lining, and the level of progesterons in the blood, at
different times in the woman's menstrual cycle. High levels of the hormone progesterons in
the blood are needed to keep a thick spongy lining in the uterus.

\

thickness of
spongy lining
of uterus

Vs N
’ \
level of progesterone : - ’ Y
in blood , , S :
‘ ’

N . P4

0 7 14 21 28
— menstruation time/days

begins
Fig. 4

(d) Using the information provided in Fig. 4, suggest a time when implantation would be
likely to be most successful. Explain your answer.

Time for IMPIANtAtoN .........oeeeisiessicsicsncsssnasssssessassas

EXDIBNALON c.c.cvvirsririenriseiissississsssissmsssnesissasssssssnnen cravisseransensensssanensane

LRIV

-
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4 Seventy seeds were collected from a cross between two plants of the same species. The
seeds were sown at the same time and, after three weeks, the heights of the plants which
grew were measured and found to fall into two groups, A and B, as shown in Fig. 5.

‘ group A - group B
6 - & -
5- =
A, number 4" i ils

at each ,

height 31 il , o
24 , ’ i
iy l [
[ YR MSNSNURNE £ 1% R R R E E & 1 O S ———— 1 £ 15 A1 11—

- 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

height of plants after 3 weeks/cm
Fig.5

(a) Calculate the percentage of seeds which germinated. Show your working.

% = voreemseeesreseessesssmens 2]

~(b) (i) Name the type of variation shown within each group.

........ , N S 1]

- - =
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When the plants in Group B flowered, they were allowed to self-pollinate. 526 seeds were
collected and sown. The heights of the resulting plants are given in Table 1.

9

Table 1
range in height number in that range <
7cm—16¢cm 127
65cm-~74cm -394

All plants in group B contain at least one dominant allels, (T), for tallness.

(c) Using suitable symbols, complete the genetic diagram to explain Vthe results obtained in

Table 1.

genotype of group B plants
gametes

genolypes of offspring

phenotypes of offspring

[C TGRS

[4]

80
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(a)
(b)

(a)

(b)
(c)

(a)

(b)

(c)
(a)
(b)

(¢)

10
SeCtlon B

Answer two questions from this section.

By means of a table, compare the structure of a palisade cell with that of a liver cell.

Describe the function of each part of the palisadé cell.

Name the waste products of metabolism and, for each waste product, state which or
removes it from the blood. ’ :

Outiine how a kidney dialysis machine works.

Why is the removal of faeces from the alimentary canal not considered to be excretion? |
Describe how you would carry out an experiment. to -show, the- effect of varying th
temperature on the rate of an-enzyme-controlled reaction. [s
Explain why starch digestion, started in the mouth, ceases when food reaches the stomach.
(3]
Explain why food is chewed before it is swallowed. ' [3]
Construct a table to show the main differences  betwsen monocctyled'onous and
dicotyledonous plants. | [5]
For a named food plant with a storage organ, describe how the food travels from where it is
made to the cells where it is stored. (5]
Using named examples, explain how plants foﬁn a valuable part of a healthy diet. [5)

81
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Section A

Ariswer all the questions in this section.

Fig. 1 shows a short length of a blood vessel. ' .-

Fig. 1

(a) (i) Which type of blood vessel Is shown in Fig. 12

” ' 1)
(ii) Explain how the wall is suited to the functions of this:blood vessel.

ses e sesvasesasens sassese

L Y T R Y Ny Y T Y Ty Y T Ry P R R PR YT LY sese essncevanva

senee

-------------- S T L T Ly e L SeascsnEReIISIILITIREISALISNON [2]
be




3

Fig. Z shows the pressure of the blood as it completes one circulation of the body

(excluding the lungs).
A
N : -
:(%:; ..51 .
& pressure
o
hlmd

{9

E
é
t

—
0
Ao

(d)

Fig.2

{ge which labelled section of the graph shows the pressure of the blood.as it passes
thraugh

anEies] cunvereesanes
VEIFS) tevveeererorensanne I~
capiaries; veieeens

the art, woveeeeenennn.

4]

Sugiest why the blood pressure in the pulmonary artery is not as high as that in the
aoftk )

...... P e e ReartsatsiinnssuetetrucienetarsAtrEstsuatessntantarans

N )

Exphin how blood pressure might be affected by eating foods rich in animal fats and
cholesterol.

seesserectsesnceseesrracans
.
B L LT Ty P PP PP CE U PP P SO S U N S R R PO UN
................................... S YU U
fretersmmiasetinettteititticareaesensnrerarses seveeeseeenetaeh e rantaisansbersetasttRttrenrantitsasesnranrnas teressasesinvasanes {2]
olal: 10
_ .

J
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2 Fig. 3 shows a seed which has just been planted and stages in the growth of the seedling. ves

Wj
i

(just planted)
Fig. 3
(a) Name structures A, B, and C.
A e rtteetreest e s e raab e seser e e e tee st et es i e brra b ann savaasensenenes ieevesseiiveceasunneneeresnnrasanansanns
B v cerertsesvstenatensansensasasrasasaansieneasans teererieessennsssananasnssaasan siretnsnsssarsasensese erreverasesenes .
C o teereesnaressenrerssnrsrasensirennes R revereerrreeseensaersesnnane cravenene SRR |

(b) State the term which describes the changes occurring between stage 1 and stage 2.

eeaviaRaR b8 AAR AR e S ke e nr e ivuimesessssasmssssssssses e [1]




5 For
Examiners
~ Table 1 shows the total mass and the amounts of starch.and sugar present at eacti stage. vse
Table 1
total starch sugar
mass/ g content/ g content/ g _
» =
2 stage 1 0.38 0.21 - 0.01
stage 2 2.55 0.16 0.04
stage 3 3.86 0.03 0.14
stage 4 592 | 019 - 0.01
(c) Explain
(1) the increase in total mass between stages 1 and 2;
(ii) the change in the amount of starch between stages 2 and 3;
(iii) the change in the amount of starch between stages 3 and 4.
(3]
(d) Suggest two reasons to account for the change in sugar content between stages
3 and 4.
e et tnsss ettt st sste sassaeseenesnissassen s enssas e sensbe s sunas st san s assoaareemebesas e as e snisansansess
2 e s e e Lorerieresetssisasssebasasens st ssssase e ba b p R s e bbb s s e b mns 2 -
[Total : 9)
86
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Fig. 4 shows a pitcher plant, which has normal green leaves as well as leaves modified to
>rm pitchers. A pitcher plant makes carbohydrates in the usual way. '

green leaf

ifj 4:.
pitcher A
open to allow ]
insects to enter pitcher C

. (shown in

section)

pitcher B
mature but
not open yet
solution containing
partly-digested
insects

Fig. 4

(a) Complete the table to show the raw materials used by the pitcher plant to make its
carbohydrates, and from where these raw materials are absorbed.

|
raw material [ from where absorbed i

........................................................
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Pitcher plants are also able to digest insects in solutions which they secrete into their
pitchers. A student wanted to investigate the nature of these solutions.

Table 2 below, summarises the coritents' of the six test-tubes which were set up.

Table 2
bst-tube P test-tube Q test-tube R Rt
2 cm3 water 2 cm? liquid from 2cm3 boiled and
pitcher B cooled liquid
from pitcher B
1 cm3 raw meat 1cm3 raw meat 1¢m3 raw meat
-lest-tube S test-tube T - test-tube U
2cmd water 2cm? liquid from 2cm3 boiled and
pitcher B : cooled liquid
from pitcher B
1 cm3 butter 1 cm? butter 1cm® butter

'Five hours later, the only visible change was that the cube of meat in test-tube’ Q was much
smaller.

(b) State the purpose of

test-tubes P and S;

----------------------------------------------------------------------------------------------------------

teSt-tuDES R aNT UL oottt et s b s st st anenananane

L R T Y T L N R T R TR T [2]

(c) Atthe end of the experiment; which chemical would be.present in test-tube Q, but not
in any of the other test-tubes? Explain your answer.

CREMICAI PIESENY ...cc.uvvieereeseiresaasanaerensrteesesesesesssesessassesnsssasans Ferersnerietenseseassseassnssnesanns

Explanation

----------------------------------------------------------------------------------------------------------------------

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

(d) Using only the information provided in the question, suggest which ming-a’ |
deficient in the soils in which pitcher plants grow. Explain your answer. )

Mineral ion

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

Explanation

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

88
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8

Fig. 5 shows the results of some breeding experiments on mice.

female male

female

Fig. 5

(a) (i) Complete the table below to show the sex chromosomes: present in the-gametes
of parent mice 2 and 3.

mouse 2 mouse 3

[

(if) 1f mice 3 and 4 had a second family, what is the percentage chance that the first
mouse born would be female?.

Coat colour in these mice is controlled by a single pair of alleles showing complete
dominance.

(b) Which of the parent mice 110 4 ic iikely o be

(i) homozygous dominant for coal colour? .......ccvecnerreniriinneiieens

(i) heterozygous for coal colour? ...,

——
N
o

0 103WeS

89
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(c) Mouse 5 later bred with a mouse of similar genotype to its mother (mouse 3). In the

space below, draw a full genetic diagram to show how coat colour would be inherited
in this new family. ' &)

(d) (1) The mice in Fig. 5 show some examples of pairs of inherited characters, in
addition to coat colour. Identify one of these pairs of inherited characters.

........ , )

(i) Assume that the inheritance of the pair of characters you have identified.is.due to

one pair of alleles showing complete dominance. Draw a full-genetic diagram to
explain the inheritance in family R.

genetic diggram [3]

[Total: 11)

90
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(a)
(b)
()

(a)
(b)
(c)

(a)

(b)

(c)

10
SectionB

Answer two questions from this section.

How do male gametes differ from female gametes?
: o =
Dgscribe fertilisation in a mammal, and the events that follow until implantation.

Expiain the possible harmful effects of smoking cigarettes during pregnancy.

Explain what is required in the diet of a man who does regular, hard, physical work.
Distinguish between the terms starvation and malnutrition.

Outline the problems which contribute to famine.

(i) Give an example of a food chain involving four trophic levels.

(i) Draw and label a pyramid of energy for this food chain.

For the food chain, explain

(7). how ene}gy passes through the chain, and

(i) how energy is lost to the environment.

Explain why it is considered inefficient to feed crop plants to animals.

(}]

(3]
(€
3]

[4]

By

4

(8]
(3



Fig. &

Degribe the roles of the labelled structures A to G, from the moment:air enters-the nose until the
timeoxygen leaves the lungs in the blood. In your answer, you should clearly identify each of the
labdied structures. S . [18)
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Examiner’s
U
Section A *
Answer all the questions in this section.
1 Fig. 1 shows the volume of air in the lungs of a person measured over a period of time.
= is
. normal deep breath -normal ' o
breathing in and out breathing
5000 - — A r _ maximum
lung
volume

4000 : / .

\

| \
™ 3000 \
\
\

volume of
airin
lungs/cm?3 /
2000 -
1000
0 N
0 4 8 12 16 20 24 28 .32 100 104 108 112
A B C _ D E
' time/seconds
Fig. 1

(a) (i) With reference to Fig.1, calculate, in breaths per minute, the rate of normal

breathing between A and B. Show your working.

................................ breaths per minute [2]

(i) State the volume of air remaining in the lungs after the deep breath out.

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

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

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

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

063073 Soe
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At time D, the person performed one minute of vigorous exercise.

(b) (i) On Fig. 1, starting at time E, continue the graph to show the person’s breathing

pattern after this exercise. (2
9. _ Explain why the breathing pattern changes after a period of exercise. ey

............................................................................................................................... [3]
ol [Total : 10]
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2 (a) State three normal functions of a root. e
3 O OO OO OO TOOROUURUPRRIPORt
2 ettt er e saesn e nes st sea e s ae s s e eSS ageea SRR RS A SRS e s b e S a e s be s e e e n e sRe e sE e aa et e s teananereaaerees
2 - '
B eeretrtineieaerae e nesaedasR e se e st e ae eSS SaR s s RS E S A SRR SRS SO e AR eR BSR4 e L0 R e sR RS SRS SRS SRR Re e R e sabeenaennrane (3]
Fig. 2 shows a mangrove tree growing in a swamp.
mangrove tree.
Q
R
erect root
mud surface —
root
Fig. 2
The roots of the mangrove are specially modified to overcome the fact that air spaces in the
soil are always filled with water. In other respects, the roots are normal in structure and
function. i
Arrows Q, R and S represent the movement of gases into and out of the tree during the day.
(b) (i) Name gases Q and R and, for each gas, state the process in the tree which
produces it.
GasQ ..o, PrOCESS c.ceveerveveeireiireniaeeesierereasenesssseeseseseesssaens
GasR ..o, PIOCESS coiivveeerseeieiesneeesersiaessersesseieeenesnnnes 2
() Name gas S and state in which process it is used in the tree.
GasS ... DIOCESS oot et eree e e saearan e (1)
|
. 96
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. Examiner's
(c) Name the unusual response being shown by the erect roots of the tree. Use
........................................................................... Versrenesassaesanenessanassnssesnenenessessssaseseseas] 1)
Active transport is a process which occurs in most plant roots.
ifd) Suggest why mangrove roots may have difficulty in carrying out this proces#?
....................................................................... . [2]
o [Total : 9]
97
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3 Fig. 3 shows an organism W and Fig. 4 shows how the reproduction of this organism is
affected by an antibiotic.

Organism W
33 i3
1pum
Fig. 3
Generation
‘ -
2
% %
I _treatment with antibiotic
v - - s
S L L L=t IOmenisma

/\ AN

Fig. 4

(8) (1) Whattype of organism is W most likely to be?

.............................................................................................................................. (1)
(i) State three reasons for your answer.

e et ettt et et en e e ee e e e te st et ek e bt e R a1 st e et s e e R e s e et ee e e eae e e e ae

2 e ettt et e et e st e s s e st se bt e e s L ek e R st euaesab bt e neemn e sh e nees

B e e e e e e e enena e st (3]

OO0 598
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(b) Name the type of reproduction shown by organism W.

...................................................................................................................................... (1]
Q is the only organism surviving the antibiotic.treatment.
iv . . . . 3
~7(¢) Suggest an explanation for the survival of @ and its offspring.
..................................................................................................................................... J[2]

(d) Explain why patients who are treated with antibiotics are always advised to take the
complete course of treatment, rather than stop the treatment as soon as they feel better.

T L LT T Y Ly T N R T Yy Y Y T Y Y Y T Ty P YT Y Y P P TR Y Y T YYY
..........................................................................................................................................
...........................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------

[‘Ibtal : 10}
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4 Fig. 5is a diagram showing some of the structures and processes found in an animal. vee
Vv
it
Fig.5
:i;) Name structures T, U and V.
L O SO Y RS
L PO
V rictininstionsenseistesanentinessnesassondessasestesas erssantssest s assatabasessnase b At SR RS bt Rt e R s R O SOt e b a s an s (3]

Some processes which occur in animais are shown by letters A to E in Fig. 5.

(b) Name the two characteristics of all living things which are represented in Fig. 5.

L SO O PO PRPS

(c) Name the processes which would occur in a living animal at A, B and C.

A ot s e sae s s e st R bR s s b e R e e R e e bs SR s s b e s e R F e s ae b RSB e ax e ra s
B et cu ettt s e R s ek 8 e AR e AR AR SRRt rsen
. O SO OO OO [3]

Villi are involved in the process which occurs at C.

(d) Explain how villi are adapted to carry out this process.
.......................................................................................................................................... i
...................................................................................................................................... (3]

Motal @ 1]
100
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Section B

Answer two questions from this section.

‘5 Fig. 6 shows a family running some risks to their health.
=% Lip |
P } -y

Fig. 6

(a) Identity as many risks as you can and, for each risk identified, explain its possible harmful
eflects. (8]

(b) Suggest an alternative diet for the family which might help to avoid some of the harmiul
eflects. Give reasons for your answer. : (7]

-

O 077 S0 . 1 01



7

8

(a)
(b)
> ‘:(c)v

(@)

®)

(@)

(a)
(b)

10

With reference to a named plant, explain the commercial advantages of asexual

reproduction. [4]
Explain how the male reproductive system of a mammal is adapted for sexual reproduction.
(7]
Qutline the role of testoeterone ina male”mammal. | ni ' | [4)
(i) Explain what is meant by the term food chain.
() Give an example of a food chain from a named habitat. [7]
Eiplain the differences bet\rreen a pyramid of biomass and ar pyramid of energy. [6)
Explain why it is better for humans to be the last orgamsm in a short food chain, rather than
the last organism in a long food chain. [2]
Explain how dental decay occurs and how it may be prevented. [8]
Compare digestion in the mouth with digestion in the stomach of a human. 7}

0107 S98
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2

Section A

Answer all the questions in this section.

_Fig. 1 shows the relationship between smoking and coronary heart disease, but the graph is

Zfhcomplete.

annual death rate
per 100 000 from
coronary heart
disease in males
(Britain)

it
1200 . T mau
3 N n
1] ¥ I
1 N
T I 58
1000 T T
I o
; e
800 t t
1 1 Ex
: a
T t
1 |
600 + ¥
I 1
T T
! 3 1
T I
400 n +
i .
T I
i 1 I
200 n +
i 1 1
: :
: i T 1
o::wr'm‘-";io'ﬁ-g‘: R
N ' L ol - QN
AN LR
cigarettes smoked per day
Fig. 1

(a) Complete Fig. 1 using the following data.

age cigarettes annual death rate per 100000
smoked per day | from coronary heart disease
under 45 25+ 110
. 55-64 0 430

(€107 Wt

(2]

104




¥

(b) What relationship Is shown in Fig. 1 between

(I) age and coronary heart disease?

L T Y Y Y Y Y Ry R TR T R T YT T Y 10U e IR aNI e as s TP r N N tEsIonaNctstsetioresccnceatvssnasstncesncantrstes

cesseessssseams st s sess st am s ssre e ceveesses s smenses e se e s st tesen et R £

_‘(-") smoking and coronary heart disease? ’ : .

......... ettt sansssaessasasss st srssssasssssamsessenssssssssssssesssssesssssonsed 1]

(c) Is it correct to state that smoking can lead to coronary heart disease? Use evidence
from Fig. 1 to support your answer. :

} | asvevecsscanssonsascsrnsssacsrssrsansces tssessssarnssssisnnnnn tessensas enssetssRsvassENEIOIsRsoORRIBTE eecestgrecnsen sssessnavsnuntesasse

etsaer s seas e saaa st renns eeeseesseesmses et ssnenas e shes s e A AR ee e O ¢

(d) Suggest two ways, other than not smoking, of reducing the risk of coronary heart
disease. v

' .
e seeseesesasasateocestenasanssrnNsnnarten Cessnsasaenees cresen tecestsssennasbaceisntsitenasratersctatrnte ecerssvecssssacnes coerses .

2 e eeeserstennr st nne beeseesacersnass st sea s seassesestesrabasanasessnassessaresssres] ]
{e} ({l) Name two hamful chemicals found In cigarette smoke.
J s e crresseresiietateratentrattetaranssiasastessasssantanss vesrtneeses

T corersinearsiens et essebetessessabasesiaaisatsatsstanssansssaesannernnassa| D)
(i) Describe the effects that these chemicals may have in a smoker’s bodly.

AR LAA L L LI AT P L L L T L Ty Ty P Y Py Ry P Y PRy Y Y Y Y T Y X T Y PR P PT PRT T P R T TP PPY TP DI PP O Py s prsp oy

B0 s s e N AN a e urr e r s el Rt eaa el PPNt e T el rnetriiensrisnetNatetentettsttineentiosrirtectenerienaetsssetasssnssasssnnsncy

AAAL LS L LT L L e L L T T T R Y LY Ty T Y Yy Y T T Y Y T Y Y TT PT YT P Y T PY PP PPy

D O O AN aE s 0Pt thaaIn It I Er s rrd s s Nt s radt i riisroraneeaesanes e i usase s tecastaessetenoliareadssesistsconbatontnsnes

[Total : 13]
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2 A swudent carried out an experiment to investigate the growth of floating water plants taken e
from a pond. Equal masses of the plants were placed Into three separate glass containers A,
B and C, similar to the one shown in Fig. 2.
position of
filter when
& iltluminating container C re
v —— water
— glass container
C——
Fig. 2
Cortalner A was lit by & 250 W bulb, B was lit by a 75W bulb and C was lit by & 250 W bulb
withi a coloured fitter In front of the lamp, as shown in Fig. 2
t veekiyv intervals, the plants were removed from each coniainer in tum, genily dried,
welched and retumed to the containers after their mass had been recorded. Fig. 3 shows
the msults plotted on a graph. :
500 : T T 1
400 A
ST A
300 - e B
mass/g ]
200 - == a
T AAREN
s FARBEE
. 100 ums c
0 a .
G 1 2 3 4 5 6 7 8
time/weeks
106
Fig. 3
081073 Wed



(a) With reference to Fig. 3, calculate the percentage increase in mass of the plants in
container A during the first five weeks of the experiment. (Show your working.)

= . = | 4.
* % INCTBALE ..ecvverereecricreeesniviserssnssonns [2]

(b) Suggest why the mass of plants in container A began to decrease after week 5, while -

the mass of plants in B continued to increase.

CONMAINEE A .ceeeerreeeeriierirnnnirisrissrecssacesssossasases ressseinenssenusssssnasestnssnssnnsonshisarsnasassrsnssssrasnes

P S S S S S NN

{¢) During the eighth week, in which container would there be the least dissolved oxygen?
Explain your answer.

ContaINer veiueeeeseennenees

EXDIANAHON ..uvvrcreeriiieirricsninstnsiirinnecrassanessessseenneses eereertecrtrrrsaratensesssisetanentesanesnnseraresians

.................. B S SOOI PRI )

T

107
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Fig. 4 shows the amount of light of different colours absorbed by chlorophyil. e
4
* s
= amount of
’ light
absorbed
by chiorophyll
t _ | | Vlolat blue |green |yellow jorange| red
colour of light
Fig. 4
The filter used In illuminating container C allowed only one colour of light to pass through to
the water plants. ‘
{d} Suggest which colour of light pasé’ed through the filter. Explain your answer.
COIOUF OF HIGAE evvrvrerssssersesessseesseessereessssseessesnes eeeesesseasss s e essssssnren
EXPIANAHON ..ouveeivrrerceeecrseraennnernesenisnsersensassonsnsesens
erheesiessentisasisatestantsintesastasusassasssaaInsesRnsses RReRNIbItOAResRRsRaRR RSt esesnatasesenases [2]
{Total : 8]
108
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3 Fig. 5 shows a stamen and a section cut through the stamen.

section through stamen

stamen

On Fig.
(a) @

(1)
(b) @)

)

)

w

i
\

imm

Fig. 5
5,
labe! P, Q and R; | . )
draw a line to show where the stamen was cut to produce the section. {1}

Describe what happens to the chromosomes in the nuclei of the dividing celis
during the production of the structures labelled R.

cb;.n.l..rntnq'-n-acnnt.'o-rnaa:c-c-tonocconoc.o.n-an-aoo--ouaun.o-occco-u-n-a.aoo-:cc'o.:cnovc--aon-oio:'onavcaunnnoa---c-a.os[1 ]

Explain the importance of this In the process of sexua! reproduction.

DT T T T T T T T T T T T T N L LR T T T T T P Y T P Y Y Y T T R PO P PY P PPy PP YT YR P PP TY P PRYPTT YTTYY

‘I...'l.....I.l."ll.l'-l...'l'.l.ll!lll.ll..lll..tlQll..'lll..'...‘!ll..l.l.l‘..lQ..‘.l.l w.e !2]

How may genetic variation be produced during the formation of the structures
labelled R?

L Y Y Ty T Y Ty T T A e L R L T AL T T ) sssvoes sasvssvesensacs

SBBESBNI PR RTIINICR N IILIINIOOIIRNIIRGS ‘OI..Il..l.-.'.-....Il‘l'.‘...‘.l...."'..'l.................."-.........‘"......-...[1]

110
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Structure W, in Fig. 5, Is involved in translocation.

(c)  Explain how translocation is important in the development of the stamen.

L T T Y Y Y Y Y Ty Y T N T Ty Y T YT TY YT ssssssesssscncncsase Susssssestcsscssarrnnstcevasnsvetsee ansae

ssesessrsacssnes DL Ly T T Y PP Y T PTY secssacssrsasns ssessesncs sestessssenstesssrsansaceressnsnane ssesssersssscesens seses

E

Meresseessssessassassstaasn e sasenes eeersssssensessssestusesssssessassssnssssasssasssssssssstsssssasssssessovsssssend 2]

[Total : 10]
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4 Fig. 6 shows two experiments to investigate the partial permeabiliity of Visking tubing.

Experiment 1 start after 10 minutes
) [ lodine ] 1
v w38 L —solution
£ Y.l (brown)
Visking bag I A . __‘solutid?\“x
tightly tied ——{ |- — T tums blue/black
at both ends N N :
o .| *solution’ X
NS T (colouress)
o X "_
Experiment 2 - start after 10 minutes’
A [ lodine ) _[
colouriess |- - & .- +—solution "L
‘solution’ X (brown) Y ,
plus enzyme | | e SO’Uﬁ?ﬂ)l(
after keeping— 7 ST now slightly
inawater | . o brown
bath at 35°C N
Flg. 6

(8) Suggest what ‘solution’ X was likely to have been.

--------------------------------------------------------------------------------------------------

{b) In Experiment 1, explain

(1) why ‘solution’ X tumed from colouress to blue/black;

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

061073 wee
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In Experiment 2, ‘solution’ X and an enzyme were placed In a Visking bag which was kept at
35 °C for 30 minutes. After this time, the bag was placed in iodine solution. This experiment,
and the results, are also shown in Fig. 6.
(¢) In Experiment 2, explain
(I) why the bag was first kept at 35 °C for 30 minutes;
= : i

(i) why ‘solution’ X did not tum biue/black.

“ssrcesecsvenanes L T T T R T Y Y R Y Y Y Y P Y YY ssvene Sssssneeseonrnssrsasne 0064060000000 0s0cc00000b00 0000000000 asssss

.................. ceeeerresaesiasssassesssaas (]
A't }he end of Experiment 2, the student noticed a chahge .in the condition of the \nsking bag.
(d) () What change might have been noticed? h

..................... O SOOI

() Explain what caused this change.

...... eeeeeesaesitestsaae e et st e s e r e et et s e aeRe e et e s e sR R R e R e S beaneeaResasanar aaestesrassaserarennenssres| O]
[Total : 9]
!
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Section B

Answer any two questions from this section.

(a) List the main characteristics of insects.

(k¥ Describe how a named insect-pollinated flower is adapted to attract insect-si

(¢) Explain the advz ntages and disadvantages of controlling insects with insecticides.

(a) List the structural featuies of a vein which distinguish it from an artery.

(b) () Explain whatis meant by a double circulation.
(i) Describe and explain how blood flows from the foot to the lungs.

[
(a) Describe the signs, symptoms and effects of the disease syphilis.

(b) Explain

(i) how HIV Is transmitted, and
() how Its spread can be prevented.

{c) Explain why the methods for treating syphilis cannot be used for the treatment of AIDS.

[4]
51
)

(3
[12]

(6]

71
(2

(a) Use the information in Fig. 7 to draw a diagram of the carbon cycle. Your diagram must

include the letters A to E, and identify the process represented by each letter.

Fig. 7

[0l

(b) With reference to letters A to E, describe and explain the flow of energy through the

organisms and processes shown in Fig. 7.

Copyright Acknowlsdgemants:
Quastion 3. Fig. 5. © Westway Graphics Lid.
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Section A
Answer all the questions in this section.

1 Fig. 1 shows the proportion of all known species in each of the main groups of organisms.

a.

bacteria, vir%-s—es 0.5%

fungi 4.2%

protoctists 4.8%
plants 14.3%

vertebrates 2.7% insects 56.3%

nematodes 0.9%
molluscs 4.2%

other invertebrates 4%
other arthropods 1.2%
crustaceans 2.4%

arachnids 4.5%

Fig. 1

(a} (i) | Apart from insects, which group of organisms in Fig. 1 has the most known
species? : -

--------- ---nn-.-..---.-un....--..--o.........---.....-.-----n...-nu--...-----n------uu..--..--..---u-.nunn-n..[1]

(il) Fungi are shown as a separate group of organisms. State two reasons why fungi
are not classified as plants.

1- sssssascasesesrssannres esesessossnss Sesancesens Sreasnsassrstcisesaneetrrtanreanse esrnasconn ssrenssasenssnss esseccennescessscane

2. sescssssscnee “vvessssarisersrvesscanenss somnencar sesssssens sevevensans sssssssssanns “nassasnrase 4sssucacan ..................[2]
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(b) (i) Use information from the pie chart to calculate what percentage of the arthropods
are insects. Show your working.

I ‘ R cevans .;ﬁ) [2]

(i) State one feature of insects which contribures to their success and explain how
: this feature is beneficial to the group. i

Feature .......cccciecenenne reerereess e snaaean s itses Cesreidsnessern e e taesase e sa et s s e s asnatsarsnesas
EXDIANGNON +.vvcvvvereeeeersreassesisessssssosssssssssassesssassesssasssnsasssssnans vt saet s enatastas
Heeesatseeesaenetietererare et et ae sy s s asRe st s et na s Eeede et e S teaseaitastes st asttabesbans eerassaneranetennare vereraeneas (3]
(¢) 2.7% of all known species are veriebrates. Birds is one class of vertebrates.

(i) State one feature which distinguishes this class from all the other vertebrate
classes.

------------------------------------------------------------------- Q"nnun.no---uc--on.c-...-n-.--ll-0-0-.--1--0----.----0\.-n.r1]

&

(il State one external feature which birds have in common with fish,

{d) Itis estimated that 1.7 million species of organisms have been named. Use data from
the pie chart to calculate the total number of plant species known. Show your working.

L3 | U [2)
[Total: 12]
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Fig. 2 is a longitudinal section through a root tip showing the regions of growth and

development.

region of cell
differentiation

region of cell
enlargement

region of cell
division

root cap
Fig. 2
{a} Distinguish between the terms grovith and davelopmerit.
...... SO SRRSO OROPVRORFPRUORRRRPRN £} |

(b} Outline what happens in the region of cell division.

L T T R T Y T Ty Y P P PPy Y Y P TR YYY YT TR P T

Ly e Y YTy T P T P P Y PYRT Ty PP D T T T T T PP T Y Y
e sE R et e0aE000IRRItIENERRUNEI LTRSS A NP e NN a et ter a0 NNt aisenIreteston N reeliendratieisearanetsnresssothsacndosssrunneses
L T T T Y L R P P YT R Y PP P T Y PR T Y PRY T T .---.u.n--uuuon---uouuuu-u'-uou-uuu-{3}

»
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The enlarging cells get bigger by absorbing water. _ Uso
(e} (). Name the process responsible for this absorption of water.
............................................................................................................................... 1]
. z (i) What condition must exist in a cell for water absorption to occur? .
= - -
.................................. Nerreensaresseesreretassrestsent s et e b te b b s s bt e s atsan e entesssssesesarssstassnnassna| 1]
(i} Which cell feature prevents the enlarging cells from bursting?
............................................................................................................................... [1]
.+ (lv) Suggest how the enlargement of these cells makes the root grow longer.
............................................................................................................................... [2]
in the region of cell differentiation, a number of different tissues are formed.
{d) (1) Define the term tissue.
............................................................................................................................... {2
(if) Table 1 contains some information about root tissues and their functions. Complete
the table. '
Table 1
name of tissue function
i xylem
transport of sugars
absomtion of water from the soll
3]
[Total: 16}
AN . . . : 119
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Fig. 3 shows how mercury, released into the sea in chemical waste from a plastics factory,
results in the poisoning of local fishermen.

Fishermen eat
large fish.

Seawater normally contains
0.1 p.p.b (parts per biilion)
“of mercury.

Chemical waste.
Sea water now contains
2 p.p.b of mercury.

= Plankton take in mercury
*: compounds, but cannot
" excrete them. ‘

Y
Large fish feed on small fish.
Thelr flesh contains

Small fish feed on plankion. 4000 - 20,000 p.p.b of mercury.
Their flesh contains up to e :

200 p.p.b of mercury.

Flg. 3

{a} Draw a food chain to show how the fishermen become polsoned with mercury.

(3]

(b) (i) Whatinformation, missing from Fig. 3, is needed in order to construct a bar graph
to show the leveis of mercury in each organism?

------------------------------------------------------------------------------------------------------------------------------------

(i) Suggest why the fishermen are poisoned by the mercury, but the other organisms
in the food chain are not affected.

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

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

06103599 ST
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fc) As a result of the mercury poisoning, the fishermen suffer from uncontrollable shaking. ves

Suggest which organ is likely to have been affected.

................................................................ e s sate et sasnenesssssssesaesessenssasne 1]
&) (i) Mercury compounds are non-biodegradable.
3 Explain the term non-bigdegradable. , 4.
veeerreereeeanaes rererererereseste e te s e s tasares teeereeeeteseteeestesaaeatesaaesranest e sarteatesnesasenteeasessntans| )

(iiy The factory was making plastics. Suggest two ways by which these plastics could
poliute the environment. ' ' '

v .
T eeterersrenorcrnessssncsassnons retereeastenenenenrensinsenrnnrnns rearessenrrerassenes eeeane rreeansanes rreeerenenens
.........................................................................
2. oot seesenanen R ceeeeereeer e et se et
...... eeeeeseeeeeeeees s sesaeee e st es st es s nes s sene st sesnasesssesenessssssssssnesesesssesesssescnseseseene] 2]

Motal: 12]
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4 (a)

(b)

(c)

5 (a)

(b)
(c)

6 {(a)

Section B

Answer two questions from this section.

Define the term pollination. ' 2]
Dicrib,e the structure of a named insect-pollinated flower and state the functions of its parts.

: [10]
Describe how cross-pollination leads to variation in a species. [3]
Explain the differences between mechanical digestion and chemical digestion. - [3]
Name and describe the different types of human teeth and state theif functions. [8}
Discuss the part played by diet in maintaining healthy teeth. " " [4]

Discuss, giving exampies, how the use of modern technology has resulted in increased food
production. [

How is plant growth affected by a deiiciency of magnesium ions? | f3}

How can minerals, trapped in the bodies of dead animals, become available for plant use? (5]

What is an enzyma? [3]
State the conditions in which enzymes work best. (3]
Outline the parts played by named enzymes in each of the following processes:

(I} germination of seeds;
(i) the use of biological washing powders to remove protein stains;

(iif) fat digestion in the alimentary canal.

9]

Copyright Acknowledgements:

122
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Section A

Answer all the questions in this section.

1 Ejg. 1 shows how different factors in a lake change with depth. The changes Ilg width of a

‘column show how the factor named chang.'s with depth.

carbon organic

plants light temperature  oxygen dioxide matter

increasing
depth

Flg. 1
‘a) Describe the temperature changes from the surface of the lake to the bottom.

6) Suggest why plants are found only near the edge of the lake.

coveeieb e aas s Ra SR st ens sttt eressesesssenmaseassneessesmnassssssensesesnssssesssseee] 2]

¢) Suggest, with & reeson, the type of respiration used by animals living in mud at the
bottom of the lake.

L R Ty TP Yy PR TP PP TPy TN “svenes sscevsssans $0EVeare0000000TC0R000EasEROPEIseTICOITRIORIARORRRORRERS

= L T R Ty Ty Ry Ny R Y R Y P Y P Y Y Py PP T T

124
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Sewage, in the form of diluted sludgs, is discharged into the lake.
(d) Suggest and explain the possible effects of this sewage on the levels of each of the
following in the lake: -
(I) organic matter;
b _ b P PP ST PSP S eeraessetrrere e eseeseressananesatrtans .4--[2]
(i) light penetration;
............................................................................................................................... 3]
(1)) oxygen. ; |
............................................................................................................................... [3]
[Total : 14]
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9512 061053 Woe ' ' [Turn over




s

9512

Fig. 2 shows an aphid feeding on a plant stem. Its mouthparts are hollow tubes which are

4

pushed into the stem to remove sugar solution.

{a)

T PrOCESSES ovvvevreerveessereisesresasissessscsssessesssssseane

Fig. 2

Aphids are arthropods. State two features, visible in Fig. 2, which are common to all
arthropods. :

1 I Y T Ty R L T T Ty e L L L T T T Ly T Yy Y L T Y P YT YY)

- e ee e eee s esaeaeneees e ssssssessesssssiesss 2]

" In which tissue, and by what processes, does the sugar solution move through the

plant?
TISSUB avueeneveerevrenrereriiieeiiecinesarsrensses rererererservenrnnes everrreresnenns

Ly Ry Y Y Y Y RPN Sreessacssresvesanausnrssnes 4ecersencsans sesscsessntsnnans ..IOQ'..'!lI.l.ll.'u.l..[S]

. : 126
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Some of the sugar solution was collected from the plant stem. Plant celis were placed on a
migescope slide and covered with this sugar solution.
(c) () Describe what changes would occur to each of the cell parts listed below, if the
sugar solution was more concentrated than the sap in the cell vacuole.
Sap vacuole
B S TITITIS reveserseense eeeshrseraseiecetinsenstotertntarttttaneeentertatentasesasestetiosotestituonresetttstasnoantss Fenenrron
-3
Cytoplasm
Cell wall
R eerteeneeseastsnsansnesinne veeeneristesaeasare et s e seatettae e ae bt e e arasar st seansasaeserssasereses
crteestiseresnsansessnsnsasaaas s s rerreteses sttt e saa st aasneneneanan {3}
# Explain, in terms of water potential gradient, how these changes occur.
ressessanesseraneasessesarseene terteessaeeertanae e e snans rereerssnsenean Fereresiseetstssat s sn e sas e ns s i ag s [3] .
(d) &__st_emic pesticides can be used to kill pests such as aphids. Dascribe how the
aplication of these pesticides to leaves kilis aphids feeding on the stem.
RGN GLEGINIILNOPIINDICIUNATNGRIBERY P88 0400008000NERRRIRES XY RY Y] toresssesansossnenes sesessEncssensy sesssansees EXYTRYRY ] !0.'.-..[2]
B [Total : 13]
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3 Some people suffer from sickle cell anaemia. They have abnormal red blood cells.
ta) (I) Describe the shape of a normal red blood cell.

N T [1]
*‘é i (i) State how the appearance of an abnormal red blood cell from a sufferer of sickle
% , cell anaemiz differs from a normal red blood celi.

R {1]
(i) Whatls the effect of sickle cell haemoglobin on the function of the red blood cell?
a Bo eewesesesemessssssessasissesesassanessssesenssesessstetasatsarnatasssnesaiatatesstatastatorasatesanseasassaniasnatesassnsninnns
b smeese———————————,—————————"——%"—"; 1]
T allele for normal haemoglobin is represented by the symbol HA, The allele for sickle cell
hemoglobin is represented by the symbol HS. The alleles are codominant.
| (& State the genotypes for
{1} & person with normal haemoglobin;
............................................................................................................................... {1}
(8} a heterozygous person;
............................................................................................................................... [1]
i1} ’i a person with sickle cell anaemia.
............................................................................................................................... {1]
{c) Which of the genotypes stated in (b) is likely to resuit in
{l) the greatest protection from malaria? .
AR R AR e {1}
¥ the greatest risk of an early death in a malaria-free country?
............................................................................................................................... {1}
128
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A man with sickle cell anaemia married a woman heterozygous for sickle cell. e
(d) Using a genetic diagram, predict the possible percentage of their children that would
suffer from sickle cell anaemia.
. o .
1
Percentage ..........eweceeenne. [5]
[Total : 13])
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Section B

Answer two questions from this section.

& () ‘Define the term limiting factor. 1. 2]

(i) Sketch a graph, with suitably labelled axes, to show how a named factor affects the rate
of photosynthesis '

1. with no limiting factor.present;
2. when there is a limiting factor present. [4]

(lif) Explain how named factors can limit the rate of photosynthesis. [6]
(8} How can conditions in & greehhouse be modified to achieve maximum growth of the plants
keptinit? - v [3]

A= athlete takes part in a race.

(&} Describe and explain what happens to her breathing rate as a result of the race. [5]

(tf The level of adrenaline increases at the start of the race. Describe the effect of this increased

9512

level of adrenaliine in the athlete’s body. 4]
{ct At the end of the race the athlete’s body temperatiure has increased. Outline the body

processes which cause her temperature to return to normal sfter the race. : [6]

(e Describe how the body
{i) responds to & bacterial infection;

{Il} prevents loss of blood from a cut.

(9]

(B Describe the movement of named materials from the mother to the fetus. [6]
(g Distinguish between diffusion and active transport. State one example of each process in
living organisms. (7]

(b} Construct a table, with suitable headings, to distinguish between nervous and hormonal
control. (5]

(c} How do voiuntary actions difier from involuntary actions? ' {3]

130
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Section A veo
Answer all questions In this section.
Soa‘ﬁ Uist is a small Island which provides one of the few remalning summer habitats foFa
bird called the Corncrake (Crex crex). It lives In hay fields where it feads on insects, worms
and seeds. South Uist provides a good habltat because there are p!enly of hay fields where
the Corncrake can nest and there are few predators.
However, a small mammal called the Hedgehog (Erinaceus europasus) was released onto
the Island. The Hedgehog also has few natural predators and will feed on the eggs of
Corncrakes, as well as on Insects and worms. The number of Hedgehogs on South Uist has
risen rapidly to 10000 while Corncrakes are becoming endangered as thelr numbers
w'opdwlde are falling.
(a} (I) Statetwo features which birds and mammals have in common.
e s s b s ssrsassasansisasasbass teebesansssssesasnanene verereseassenirens veerasnse
2. llllllllllllllllllllllllllllllllllllllll S0RE1RCNRBEBEGINIOORALRTS BISCIESRINFNN IS IUTROITIINGIDOINRENVLINENAtastiostoetitEraee
(i} State two featuras which distinguish birds from mammals
1‘ ooooooooooooooooooooooo L YL R R Ly Ry L L Y R Y T A RN R Y
2 ettt it et e e R b aE o bR e e SRR E e e R s R e A S4e00AES SRS SR O HR RSO SRS e aR SR s ats e bensRtuerevas araan
[4}
(b} Suggest why Isolated islands such as South Ulst are more easily colonised by birds
than mammals.
..................................................................................................... , weef 1]
(c) State three reasons why South Uist provides a good habltat for Corncrakes
L TP, terestassassae e asancorebtsnsatetstassaaes visssssansnrarsensase
2 e s e s as e s s sas eaba seasbintsRes ceesasennranes tevessesnnntasenassnnerssrsesrases eses
3. evieeeteeennenee terietnesaanesrarstesanses reNereseentustassorabieestsosiresadtteettetotsabtnsttensrentrarsassertate esanes (3}
(d) Explain why Corncrakes are becoming endangered by Hedgehogs
...................................................................................................................................... {2}
G81ON 600 . 132




(e) Draw a food web to show the feeding relalionships described in the passage. Assumo

Y2

{f)

3

that insects and worms feed on leaves.

Suggest twe ways by whieh the extinction of the Carncraks may be prevented.

ervesresasabiissRcaLIe VIS OLOR IR ST S R AL S SR RS SE SRR RRRS SE RSO R TS E SRR PR PR SR SRIDR ST A 0 BE LRSS R RS PRV TR O B SO R R LR ORS00

[Total : 16]
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Flg. 241

{a) On Fig. 2.1, label part A and the cslls B and C. {3

The surfaces of the leaves of two specles of plant were studied and the number of stomata
per unit area (stomatal frequency) was recorcad.

Cobalt chlorlde paper changes coiour In the presence of water.
Placas of cobelt chlorlde paper were altached to the upper and lower surfaces of lsaves on

both plants. The plants were set up for one hour during the day. Any colour changes were
recorded. The experiment was repeated for one hour at night. Table 2.1 shows the results.

Table 2.1
stomatal frequency | colour change to cobalt chloride paper
plant ' day night Key
species " '
lower upper lower | upper fower | upper
suface | surlace | surface | surface | sudace | surace | ¥ gg:):é .
C,’;ﬂftf,f 0 18 X v X X |
X no colour
Bauhinia change
monandra 22 ‘O v X X b 4

R . (b) Describe the differences In stomata! distribution between the two specles of plant.

-------------------------------------------------------------------------------------------------------
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(c) ()

(i)

Explain the colour changes to the cobalt chloride paper during the day.

580 006000000000000800080e0eatinitacetstttsatreessussortrestserterntocisncsss

esusecnenes L I T YT YR TLE Y YAY Y

D T T Ty Y T T T Ty Ty Ty T T T T Ty T L T Ty Py T P P Y T YT YTY Y PYYTYPIYY

s ——— g (3

Suggest why there was no colour change for elther plant at night.

EeNE00neNte0EsNeesanNnNensntIRRteatatinerneNeNrIaEneNteNoNesEeoNelesssoonareetsItERertarttetnNtestetiIeeettnetesItiesansestes

(d)v Qutiine the mechanism by which water in the roots reaches the leaf.

- e NI s et 0e 000000 aan00ntastes 000080 aae00t00rato0eeeeteNntaNteNesrenNnNaNeeee0titetettetesstoneestteenistricnsesens

L L Ly Ly Y Y Ty T Ty T L T T Ty Y T TRy Ty T Py P LYY Y Y IT YT YO T

L T T T Y Y Y Ry T Ty Y T T Ty Ty T T Yy Y Ty YTy P Y Py Yy T

e etssen——i e s s aseaata et SRR SRR RSO S SRR SR SR benRtRRestonen s sessasasassassssssammnasessssssensene| 3]

(e} State and explain the effect of the following on transplration rate:

0

(it

Increasing humidity;

D Ty T Ty Yy Y Y N T Ty Ly Y Y Py Y P T T T T P TP YR YT TT T YT T
L T T Ry T Y Ty Y Ty R T Ty Ty P Y Y Yy P r Y P PP PR P TP PP Y TS

increasing temperature,

ssee SerassentessseresenncsancscrasnTrctsanIe

[Total : 16}
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3 Cpslic fibrosis is an Inherited disorder in humans in which an important prolein is not tho
peduced. This proteln Is responsible for preventing the accumulation of thick and sticky

rmacus in the breathing tubes. The allele which causes cystic fibrosis Is recessive to the
nrmal allele (F).

(& State the genotype of

3{1) acarrler of cystic fibrosis;

W
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
¢
:
:
:
:
:
:
:
:
:
:
:
:
:
:
H
:
:
:
:
:
:
:
:
:
:
:
:
-—d
p—}

(1) a sufferer of cystic fIDrosIS. ..cciiinnnieiisssmesseasn 1}

(& Draw a genelic diagram to show if it is possible for a man with a dominant pair of alleles

and a woman who Is a carrler to produce a baby with cystic fibrosis. ldentify the
phenotypes of the children.

EY

(41
@) Suggest how the buitd up of sticky mucus would affect a sufferer of cystic fibrosis.
....... 2]
[Total : 8)
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Section B

Answer any two questions in this section on separate answer paper.

(a) Describe the functions of each of the following parts of the heart: 3
¥ (1) right atrium; : ’
(i) right ventricle;

(i) tricuspid valve.

191

(b) Outline the likely causes of a heart attack and suggest what preventive measures can be

taken to maintain a healthy heart. [6]
v ‘ .
{a) (1) Define the term reflex action. v {3}
(i} Describe the pupi( reflex and explain its advantages. ' {51
(b) Distinguish between rods and cones in terms of function and distribution. {4}

{c) Suggest how damage to three named parts of the eye could result in impaired vision or
blindness. 81

{(a) Describe and‘explain the possible effects of aliowing untreated sewage to enter a small lake.

5]

(b} Outline a treatment of sewage which would produce re-usable water. {6}

{c) Describe how a plant living in a dry habitat is adapted to conserve water. [4]

- (a) Distinguish between excretion and egestion. ‘ [4)

(b) Describe the passage of water from blood In the aorta to ils excretion via the urethra.

lilustrate your answer with the ald of a simple, labelled diagram. ’ 7]

{c) Outline the rofe of the liver in excretion. , 4}
137
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Section A

Answer all the questions in this section.

Hesth workers in America were concerned about the diets of American people. In response:
a rort was published called ‘Dietary Goals'.
4+

3.
Fig.1.1 compares an average 1977 diet with the report's recommended dietary goals.

1977 average diet - dietary goals
(energy intake) (energy intake)
SORIRIEIEN I 10%)'.','.'. -
re e o 16% - - o . SRR .7.| saturated fat
e 20% unsaturated fat
260/0 8 C NN \\ N \\:\\ N ‘\\\"\ .
12% NN ~a| protein

complex carbonydrate

<

K\&; sugar

. ,\
'-(/\((\\X )

Fig. 1.1

(a) # Whatrecommendations were made about changes to the fat content of the diet?

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

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

808 a0 b 008 i asesesessesesssess todesrer terentiotsiisteaiinierstioeesesrsscesesuestensnrstoayastiiontentons tescsscsaces vassaceearne
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(# Complex carbohydrates are long chain molecules. ve

Name a long chain carbohydrate present in

() planttissue;

(i) animallissue. . {2]
(f Suggest why a reduction in the sugar content of the diet was recommended.j .

..................................................................................................................................... (2]
!gvas also recommended that people should reduce their salt intake to about 3 g a day.
# Suggest why a high salt intake can be dangerous to nealth. - \

et ee ettt eu e Aten e he et eete et s s oAb e gLt e Ry e b e R e e e £ e b he s ee e eh e et eaaenae e eneene et e eeeeree e e aas el 1)
Ebies need a carefully controlied diet to keep them healthy. Mothers are oiten advisea (¢
ted their babies with breast milk rather than with milk derived from cows (formula milk).
{8 State three advantages of feeding a baby with breast milk compared with formuia miik.

1 IS SRR SPUTON oo oo e e

et et eteee e e st re s bues gttt era L geeae e et anaet et et e et sasa e b et aee e e et e eaan e e eer e nan

Br e b ettt e ben ettt e e tea et et et e saet et e enen et ettt et eaneeraneens (3]

[Total: 13]
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2 Fig. 2.1 shows the growth of a yeast colony in a flask for 35 hours when provided with
glucose solution in anaerobic conditions.

glucose and
ethanol
(gem™)

(8) (i)

(i)

() ()

(ii)

40 -5
-4 j :
30
...3 .
size of yeast
20 - Le=al colony
......... ?.\i.................-......‘?t.'??.’.‘.ql.. (arbitrary units)
\\ -2
Y
~
~
~
10 RN
. \\\ _.1
So_yeast
A l -
T glucose
S 1 i i T 0
0 15 20 25 30 35

time (hours)
Fig. 2.1

Name the type of growth curve shown by the yeast population over the first
12 hours.

............................................................................................................................. (1]
Name the phases labelled A, B and C.

A e e et b e sbe st et et ekt eanaeean e ate
B ettt sbe e et et e e nne s e e se e e e b eeerbnee e seeeas
G e e et st be et sat kb e s et s st see g e ee e e et e aed ene (3]
Explain why ethanol (alcoho!) appears in the flask.
............................................................................................................................. [1]

14 hours.
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(c) §i) Describe how you could test for the prnsence of glucose in a sample of the mixture )
from the flask.
oA OO OO O RO PO 1..-[2]
(#) Describe the results of this test on a sample taken
1. atOhours; ... eetreeeerertterereeteaaareisrata et te b aetaeeares e rnrea et eaeanne e aeanraresanee
2. at10 hours. ................................................................................................. (2]
(d) Wiite an equation either in words or symbols to show the reaction taking place in the
flask while the yeast is active.
(2]
(e) Quer the 35 hour period, the pH of the mixture in the flask changes from pH7 to pHS.
Suggest why this happens.
eereeuerereeutee et ireaateetarat s e bt s e e st raesbe e et A e A et £ he e eae st ebEe et e R 4eateerae ek aReeaneenbeeheeseteanaenreaas 1]
{Total: 14]
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Pregnant women at high risk of having a baby with Down’s syndrome are often offered an
amriiocentesis. This technique is shown ia Fig. 3.1.

fetal cells grcwn

Fig. 3.1

(a) Ccmplete the table by identifying the carts latelied A, B and C and siating z iuncticn ¢f
each one. ‘

part name funiction

A

(6}

The technique involves taking a sample ¢f B from within the utetus. Fetal cells in the samgle
are then grown and analysed.

(b) (i) Suggest how the cells would be different from normal cells if the fetus has Down'’s
syndrome.

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

T R T Ry Y R O R I P P Ny R N R T R Yy P Ty PP T ST PP PP
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(c)} Buggest how the sex of the fetus could be identified by observation of fetal cells.
& <.
.................................................................................................................................... {3]
During pregnancy women may also be monitored in other ways, including urine sampling.
(d) 3uggest why the urine of pregnant women is analysed.
Fibecereccracssanciae tesesncesnosevesrsersanss S T T Y .
.................... SO OO URRRPUTPUPTRUPPRRS 2]
[Total: 13]
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Section B

Answer two questions from this section on separate answer paper.

(a) Draw a labelled diagram of a named specialised plant cell and describe its function.

(b)‘gescribe the structure and functions of mammalian blood cells. "

(a) Explain what is meant by the term hormone.
{b) Describe the function of a named hormone found in humans.
(c) Explain how

(i) - synthetic plant hormones can be used as weedkillers;

*Y(il) systemic pesticides can be used to protect crops.

(a) Distinguish between the following groups of organisms:
('i) viruses and bacteria;
{iiy arachnids and crustacea;

({ili) monocotyledons and dicotyledons.

(b} Using an example, explain the term binomial system.

(2) Describe the processes, beginning with nutrition, which result in the formation of proteins in

the leaves of a photosynthetic plant.

(b) (i) Explain how amino acids in the small intestine of a mammal are assimilated into muscle

tissue.

(ii) Outline the role of proteins in animals.

(6]

(sl

(3]

(12]

(3]

(8]

(3]
(4]
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‘ Section A

Answer all the questions.

Write your answers In the spaces provided.

1 Flﬂlm shows Euglena gracilis, a single-celled organism, often found in freshwater ponds.
2§ ‘ 9.

flagelium

. ‘ ;
‘ eye spot — g contractile
vacuole
membrane
nucisus
cytoplasm
U chloroplast
{, proteln
exoskeleton
Fig. 11
Euglena shows a number of the characteristics of living things such as excretion, nutrition
and irritabllity.
(a) Name three other characteristics of living things that you would expect this organism to
show.
£ T OO OO PPN
f 2 tiitiirereene eSS e e e e tr et s e r RS eSS S e LA S SR ES SO bR N E e R eSS a b SRR SRR aeR e anebbersanesbassRbeRteRETRs
Bl mmmuuestummsmnas st st s eSS RS s AR AR RRR AR AR (3]
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(b) Euglena ls difficult to classify because it shows animal characteristics and plant e
characteristics, some of which are listed In the table below. For each characteristic,
identify it as an animal, plant or bacterial cell feature by putting a tick (/) for present or a
cross (X) for absent in each box in the table. :
~ feature animalcell . |  plant cell bacterial cell
. chloroplast |
% 5.
cytoplasm
membrane
nucleus | ‘
. | | | [4]
(c) The cytoplasm of Euglena contains salts that are' more concentrated than those in the
surrounding water. The contractile vacuole excretes any excess of water.
(RS .
Explain why this function of the contractile vacuole Is Important to this organism.
...................................................................................................................................... {3}
{d) £uglena has an eye spot that is sensltive to light.
(I} Suggest and explain how the organism would respond if there was an area of
brightsr light nearby.
............................................................................................................ JOPPOPRPON 4|
(il) Explain how ths organism would benefit from this reaction.
e s Hirersesssstaressss s aseshesntrs {2}
[Total : 14]
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2 Nitrogen and phosphorus are elements that are essential for plant growth. These occur In
the form of nitrate and phosphate respsactively. In most freshwaters, phosphate occurs In far
smaller amounts than nitrate, which Is normally In excess. As a result, It Is variations in the
phosphate concentration that determine whether plant growth Is promoted or inhibited.
Phosphorus Is, therefore, known as the limiting nutrient.

(a) (I) Explain why phosphorus Is considered to be the fimiting nutrient for water plants.

{, . seesasestesssrrerssnsarnan secrrenserisanes tecsesacrarssennsne Ceertsatirnierenriterastrnnnse tesrrases sreseserssrnrarases ersreernaes
-
eveethseatenbaaetonsrtnterseasittaserarsaranisaterss efersesrenraentrtst i rrroatactearasnetasarrerenannaness ceeeove crecanae veees
cestrveesastenisertesasarerans Cesrerrsasssrens Cereeiesusrreseraenteserrettenasasernss verensaceseseranenas verrasersarassrsarares [2]

(i) State, with a reason, the effect of a small decrease in the nitrate supply to water

plants.

e, freetnnenrecsrensnnoraranenes veveesaens O SRRSO e cerrennenns
H

4S1enesseniasanssaserssnsatentiansnsentestInSnsIEeRRS SbaTeRSsnarnsnsatnes RN (1]

(b) Name two factors, other than nutrients or light, that can limit plant growth.

1 o senes 4nsesssevstcusesssrsanrsnuseias sesspassstrataesrscrnne L I T T YR T TR e T ] seesenssescroans .

2 HEA P E I NI RO P TR CI PPN v ATR R ItTIRIPRERIINEIREISRAIRERN ISR esruslNsribirevsRionsS Ql'lhlb..'lI.'..QC..Il.'.l.l.lltll.‘l.01.'[2}

ic) .Describe an Investigation you could carry out to show that phosphate .is a limiting
nutrient for water plants. .

...................... 0 asBaEaensss s Erana ey PR ae s Pl Bevereat et oartraasr et ervietsotrtocertteerarstosteistovstenvenestsnesstsisseseeceese
............. P06 8060088000 rLaeraterseeessnesrsenanionert i n ecrrat s ifaen it soterosat et itaneestesal trersieetocerrtorsniteasatesnsatiocres
........... R T I T L R R R R R Ty R P R T T P T P Y Y PY P Y PP T T PP YSTT YT Y
----- B 0 e a N e P a0 00 sl o ar s st ar st eas Nt e s neios i Rl o o sererosatieseseseitettasatioalnetetsrivsiosactreesntatceieetiocsesreasetsesed
T Y P T R T T P PP P T TR YT Y P T seneassen senacs ssensaes tesenee sessesenssessssnassses seesacesconss ssescsascsssnreesssee .

T LR R Y Ry R R T Ry Y Y Py TR Y PN PR PR T TP YYYY

eeereeeseessessenes eveessssesnssssssessessssserssns[ 6]

©0u000000000000 0000000 0000 s0d0a 0Nt OR 0ENE

L Ty R T Y R Y TP LY
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(9 Table 2.1 shows the concentration of phosphate and algal cells in water samples -
collected upriver and downriver of a fish farm.
Table 2.1
’ water tested
, ) , concentration - -
. £ - upriver | downriver 5.
phosphate (ug per dm?) 10.0 58.0
algal cells (number per cm?) 3.8 13.0
(1) Describe the effect of the fish farm on phosphate levels in the river.
]
eesssseciscacunrretcres cersevanes searenan tenssaseree siasssessnns sesenes .........u-.-----u-.--'.u-.........u....-....u.\.-.(2]
(i) Suggest a reason for this effect.
.................................................................................... sresssssesnessesrerannessessassnnsessescnsel 1]
| {lily Explain how the presence of the ilzh farm may be harmiul tc Hlfe in the river.
...... reeeerereseeiiresaeteeteeassae st e st e ResbesReasr et s e sesanennteassessasrenssnsstasasaressrnasansrassasnaessassessa| ]
[Total ; 18]
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3 Table 3.1 shows the effects of drinking alcohol on a man's responses. The response time
was the time taken for him to press a button after a light was switched on.

Table 3.1
response lime (seconds)
test
. before drinking | after drinking
= < 1 0.25 0.40 <.
5— 2 0.20 0.40
3 0.15 035
4 0.10 0.35 .
5 0.05 0.30
i 6 , .0.05 0.30 ’
7 0.05 0.35
8 0.05 0.35
-9 0.10 0.30
10 0.10 0.30
mean

(a) Complete the table by calculating the mean respcnse times for the man before and after
drinking alcohol. (1]

(b) State and explaln the effect of drinking on the man’s mean response time.

ETfOCL eeeeeeeereeninreeeiitientre et ceiessaessaerasseetssensesentesassensnansssoasnansistasessssasssnessatensatansisansssnnsss
EXDIANALION ccvicvviriiciiiriecesiicerieestin it st itssnesae s sias sosssssanessanssnassssssnesassnsssassnssssssonsesssarss
...................................................................................................................................... [3]

{c) Outline the dangers of excessive consumption of alcohol. - -
...................................................................................................................................... (4]
[Total : 8]
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Sectlon B

Answer any two questions.

Write your answers on the separate answer paper provided.

4 (af .Describe how glucose s absorbed In the small intestine, passes to ;he liver and Is
subsequently stored In the body. _ [6)

(B Outline how the blood glucose levet Is corrected when it rises above normal and when it falls
below normal. , [5]

(¢} Glucose can be converted to lactic acld in the body. Describe the circumstances that cause
- this to happen. ‘ (4]

[Total : 15])

(R . .
¥

5 (& With reference to sulphur dloxide as a polmtant, describe its source, effects on the

environment and possible methods of control. [6)
(b} Outline the undesirable effects of deforestation. | | [6]
(¢ Explain why non-blodegradable plastics are less environmentally friendly than biodegradable
plastics. | (3]

[Total : 15]

6 (& Using suiteble examples, distingulsh between continuous and discontinuous variation. (6]

(B () Define mutation. : (2]

(1) State the factors that cause an Increase in the rate of mutation and describe the effects

of these mutations in humans. : : (4]

(itl) Explain the incidence of sickle cell anasmia In reiation to that of malaria. [3]

[Total : 15)

7 (8} Define asexual reproduction, ’[3]
(b} Describe the process of asexual reproduction in a potato plant {7}

(c} Potatoes can also reproduce sexually, forming seeds. DISCUSB the advantages to potato

. plants of asexual and sexual reproduction. (5]
[Total ; 15}

152
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Section A vse
Answer all the questions.
Wirite your answers in the spacés provided.
Three species of squirrel, known as Loga, Jirit and Soksak, live in trees in the same forest in
Indonesia. The squirrels were observed and a record kept of their heights above ground.
Fig. 1.1 shows the vertical distribution of these species.
Loga Jirit Soksak
a1+ | [
26-30( | |
- 21-25 | .
height (m)716'20_ 11
11-15 __J
6-10|
1-5 | " H
ground
T i 1 I T 1 ] T I 1
20 020 20 0 20 40 20 0 20 40
% observations for
each species |

Fig. 1.1

(a) (i) Using Fig. 1.1, describe the distribution of each species.

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

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

(ii) Suggest why the Soksak may be at greater risk of predation than the other two
species.

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

0610/ AONDY
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Fig. 1.2 shows the diets of the three species of squirrel. v
.............................. key:
Loga | viimihiiiinr il Ef . !
ST T T T T T T i! InSGCtS
.. e e I R H L fruit
Jirit R S L K':F‘Hti _‘fl, . t _J'. .-.[i:t SRas
R
- i{111] tree bark
Soksak |74~ other plants
Fig. 1.2
(b) (i) State which types of food are found in ali three diets.
R e RSOOSR [1]
(ii) Suggest two reasons why the three species can survive together in the same
forest; eventhougrthey have these typesof food-incommon:
L O UO PR UUUOPTOURIIRN ;
................................................................................................................................... !
e ettt r et et h e SRR s e s bt AR et h et st b ettt s s et s enann oo
i
( treereeiertestasaeeishaansteteesearanereeea st tes S et et e e aeaa e ea s eees P i e et ee e reCens Senr e nageresearebeessarnneserasan 2] -
(c) (i) Theinsects in the diet of Loga feed on fruit.
Draw a food web for Loga using information from Fig. 1.2.
c
(3]
(ii) Name the trophic level in this food web for
ITESECLS] 1o ouvtivteeesee e e s e e et e e te et e e ek ee e e et s et et
fruit; ... e hhe a1t e e e et e
Loga (when feeding 0N iNSECIS). ..ot e (3] ’
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2 Young mosquitoes (larvae) feed on water plants, such as Chlorelia.

However, adult female mosquitoes feed on the blood of mammals, such as cows, horses
and humans. During the process, they can transmit diseases, such as malaria.

The mosquitoes produce only one protease enzyme, called trypsin. Scientists have
identified @ hormone that switches off the ability of mosquitoes to secrete trypsin. They
genetically modified Chlorella to make the hormone and introduced the plant into lakes
where mosquitoes are a problem. This reduces the population of mosquitoes and should
help to prevent the spread of malaria. Other animals that eat Chlorella are not affected
because they do not depend on trypsin alone.

(a) (i) Explain why an adult female mosquito needs to secrete trypsin.

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

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

— T e PSPy e YoTe Y S VSO TSN 7]

(i) What product would be present in the Qut of a mosquito if trypsin had been active?

(b) Suggest why developing the genetically modified Chlorella may be a better way of
killing mosquitoes than using insecticides.

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

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

|

i
...................................................................................................................................... @3] |

(c) Food supply is one factor that affects the growth of a population.
State two other factors that also affect population growth, ’
T et :
R |
e A 157




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

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

Fo
Examir
Use

e (2]
i (if) Hormones are used medically to control or improve human fertility.
Name a hormone used for this purpose and state its function.

- e oo oo [2]
{Total T3]
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3 Fig. 3.1 shows the relationship between a group of alveoli and its blood supply. v
airin
and out B
bloodto - blood from
heart (high - heart (low

in oxygen)

in oxygen)

alveolus

Fig. 3.1

(a) Name the types of blood vessels labelled A, B and C.

(b) The alveolus is a structure involved in gaseous exchange.

(i) List two features of such structures.

(i) Oxygen is absorbed into the blood from the alveolus.

Explain how this oxygen is carried in the blood.

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

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

............................................................................................................................... (2]
(cy Explain the effect on a person of a lack of iron in the diet.
U U U OO U U T O RO OPS ST PSP PP OTO PP E PR i
{
|
............. 7 S S—

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

~ [Total:11})
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Section B
Answer any two questions.

Write your answers on the separate answer paper provided.

(a) Construct a table to compare the main features used in the classification of viruses, bacteria

and fungi. [9]
(b) Describe how a named type of microorganism is used in the food industry to produce a
named product. [6]
[Total : 15]«
Explain how

(b) food moves from the mouth to the stomach; , [6)
(c) carbon dioxide levels in the air during the day may be lower than at night. [4)
[Total : 15]

When pure breeding tall pea plants (T) are crossed with pure breeding dwarf pea plants (t}, 100%
of the first generation appear tall. When these plants are self-pollinated, 75% of the second
generation are tall, while the remainder are dwarf.

(a) Draw genetic diagrams to help explain how the percentages in the first and second
generations come about. Use appropriate genetic terms in your answer. [9]

(b) Explain why it would be undesirable for a farmer to use too much fertiliser to grow a
leguminous crop such as pea plants. [6)

[Total : 15]

(a) Compare the different structural adaptations of an insect-pollinated flower and a wind-

pollinated flower. [9]
(b) Describe how fertilisation in a human differs from that in a flower. [d]
[Total : 15]

,\ _ | 5 160
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2

Section A
Answer all the questions.

Write your answers in the spaces provided.

Pond snails are invertebrates which are often found in ponds amongst the pondweed
Elodea.

(a) Suggest two reasons why pond snails live amongst Elodea.

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

--------------------------------------------------------------------------------------------------------------------------------------

(b) Six boiling tubes were filled with fresh pond water, to which some hydrogencarbonate
indicator solution was added. This indicator is red in water of pH 7, purple when carbon
dioxide levels are low and yellow when carbon dioxide levels are high.

The tubes and their contents were set up in daylight, as shown in Table 1.1.

Table 1.1
tube organisms added conditions
1 one piece of Elodea uncovered
2 one pond snail uncovered
3 one piece of Elodea and one pond snail uncovered
4 one piece of Elodea and several pond snails | uncovered
5 one piece of Elodea covered with black paper
6 none uncovered

Table 1.2 shows the results after one hour.

Table 1.2
| tube 1 2 3 4 5 6 ”
f colour of indicator | purple | yellow red yellow | yellow | red
i S et 1

e St . Ot N
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- . Use
(i) Explain the results for tubes 1-5.
- BUDE T oo seeticieee et teee st eerse s eat e es s e e s s s bt e e e e s assataseeseasssnssnsesaanansnsasstensesssnsnsens
TUDE 2 ...ttt ettt seee sttt et s st st a s s e e te s ae e e st s e sae e e bt e nsnrennnaas
FUDB 3 ..o eeeeereecrenreiecsessteesunsesessassecsssnassnsnseasasssseesansesasnesasasesssessssasasssasessassssnaneres
HUDE 4 .ot ssns e ssees s ssesessesssbassa s e seans s s s asa s e s b asasa e s nase s babassa s as s e s s manans
% BUDE 5 oeeeeveeeeeeneevsersevesesesssssssssssssssssssasssstssssssssnsssasssssnsasssssasnsns seseaseisesiasssnessasan
................................................................................................................... veerenene[10]
(ii) Suggest why tube 6 was used.

............................................................................................................................... 2]
[Total : 14]

- - . - . " 163
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Fig. 2.1 shows a human sperm cell.

A

Fig. 2.1

(a) OnFig. 2.1, label the cell parts A, B and C. [31

(b) Sperm cells contain only half the number of chromosomes present in other body cells.

(i) State the term used to describe this reduced number of chromosomes.

............................................................................................................................... [1]
(iiy Define the term chromosome.
............................................................................................................................... [2]
. - I - 14
10%
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(c) Using the symbols X and Y, draw a genetic cross to show how sex is inherited in

humans and state the ratio of males to females produced.

For
Examiner's
Use

o e e e S e

U IMI02

(4]
[Total : 10}
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6

A student cut pieces of potato to the same length and placed them in boiling tubes
containing a range of sugar solutions. Two pieces were placed into each boiling tube.

Each piece was remeasured after 24 hours. Table 3.1 shows the results of the experiment.

For
Examiner's
Use

: Table 3.1

5 concentration | length of Ieng;h;; uprzt?r?n%ﬂer mean mean %

_i of sugar potato at length | changein | changein
NE solution (mol) | start (mm) piece 1 piece 2 (mm) length (mm) length

B 0 60 60 64 | 620 | 420 +33

0.2 60 58 59 | 585 1.5 25

B 04 60 55 55 | 55. 5.0 -8.3

T 0.6 60 54 5¢ | 540 | 6.0 ~10.0

s 0.8 60 53 54

T 1.0 60 52 53 52.5 -75 -125

Space for rough work.

The percentage change in length was calculated using the equation shown below.

% change in length = mean‘cl":ar;%e in Length x 100
original lengt

(a) Complete the table by calculating the mean length, the mean change in length and the
percentage change in length for the potato pieces in 0.8 mol sugar solution. Use the

space under the table for rough work.

0610I/MIL2

[3]

166



(b) Plot a line graph of

provided.

percentage change in

7

length against concentration on

the grid

For
Examiner
Use

16)

+ ERNAAnNERERRRuRBRRRaRE T - g
0
PSS v - -
RN : NN e
- ~0 NEREEEES ! IERE i
{c) {1} Use your araphito predict in which sugar concentration there would be no change
i iength.

-
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(i) Explain why there would be no change in length at this concentration. ¥
............................................................................................................................... [2]
(d) The student thought that not all the measurements recorded in Table 3.1 were correct.
(i) Which measurement is most likely to be incorrect?
................................................................... OO RRUPOOURPOURRRRRIOON | | |
(i) State the effect of this inaccuracy on the calculations for the concentration
concerned.
............................................................................................................................... (1]
(e) Changes in length of the pieces of potato were due to osmosis.
State two ways in which osmosis is beneficial to plants.
L [ reeearereeieete e e s e b SR b e e et s r St st e e sbe et e e aaraseatesneseeraesebsanaonnenrestes
e et s et St e ae SR A e R A e e e S e e S A A st e e e AT E e R Ae e b SRR e sa sraetaeen
............................ OO OROUOROPURPOUPTRRURRRRON 124
[Total : 16]
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Section B
Answer any two questions.

Write your answers on the separate answer paper provided.

4 (a) (i) Define the term transpiration. (3]

(ii) Describe how you'would carry out an experiment to compare the rate of transpiration
from a small plant or a leafy shoot in cool and in hot conditions. Predict the resuits you

would expect to obtain. (8]
(b) Explain how wilting occurs. 4]
.- [Total : 15}

——-——5——{a)—{1) ‘Beseﬁberhowmgmmhe aircanbecome partof a protein molecule in the muscle of

a herbivorous mammal. 9

(ii) Outline the functions of proteins in mammals, other than for muscle formation. [3]

(b) Explain how a deficiency of magnesium ions can result in poor plant growth. [3]
[Total : 15)

6 (a) Name and describe one example of each of the following methods of birth control:

(iy natural; [3]

(iiy chemical; 3]

(iii) mechanical; | [3]

(iv) surgical. {3]

(b) Describe the process of reproduction in bacteria. [3]
[Total : 15]

7 (a) Construct a table to distinguish between arteries and veins. (5]

(b) Describe how capillaries enable the transfer of named materials between blood and tissue
fluid. [4]

(c} (i) Outline the pathway taken when blood flows through the double circulatory system. {4}

(i) Suggest the advantages of a double circulatory system. [2}
[Total : 15]

0610730102
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Answer all the questions.

Write your answers in the spaces provided.

1 Fig. 1.1 shows a food web in an ecosystem.

leopard

baboon

scorpion
impala

locust /

2 For
Examiner,
Section A Use

grass

Fig. 1.1

(a) Define the following terms:

() ecosystem;

............................................................................................................................... [1]
(ii)) food web.
............................................................................................................................... (2]
(b) (i} Name the herbivores shown in the food web.
............................................................................................................................... 1]

(i) Suggest why it is difficult to state the trophic level to which the leopard belongs in
this food web.

y——-

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

M RCY NF G 0. o Somas i 3h e i b stssiAos inra T




3

(c) In some years, there are plaguss of locusts.
State and explain the effect such a plague might have on numbers of
(i) impala;

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

ettt s et Ar e b ne s 1]
(i .
i1} scorpions.
...................................................................................................................................
——————— b2 A et R R e b e 1]

(d) During one locust plague, although the baboons had more food, their nl;mbers,
subsequently dropped. . ¥ _

Examiner’s
Use

(i) Interms of the food web, explain how this happened.

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

(ii) Suggest another reason, not related to the food web or hunting, for the drop in
baboon numbers. :

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

......................................................................................................................... ceeene[ 1]
‘?) Leopards are sometimes hunted for their fur and other uses.
Sujgest two reasons for banning the hunting of leopards.
B S S PP PSSO OPPPPIPPPRPN
2SSOSR P
...................................................................................................................................... (2]

[Total : 12}
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4 For
. Examiner’s
- Fig. 2.1 shows a nerve cell. deo
cytoplasm
myelin sheath
Fig. 2.1
(a) (i) Name the type of nerve cell shown in Fig. 2.1.
............................................................................................................................... [1]
(i) State two features that distinguish it from other types of nerve cell.
e e e
TR USSR [2]
(iii) Where, in the nervous system, is this cell located?
............................................................................................................................... [1)
: B -...175 -
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- U
(b) Nerve cells are specialised cells. *
Suggest how the parts of the nerve cell labelled in Fig. 2.1 enable the nerve cell to -
function successfully.
CYLODIASI wovvvverevaseevasese s ssss s set s b SRR b bR
MYEIIN SHOALH ....eveviriviintrnie et b e b e
........ et et ee s e e e e s s e s e et et st ae et s sue bt eaesesataenrassesnesesasassnsesseesessasasasisrsnssnsrernsnssenenes| 4]
(c) Reflexes involve a response to a stimulus.
{i) Complete the flow chart by putting the following terms in the boxes to show the
i X. B
coordinator eftector receptor response stimulus
(2]
(i) For the pupil reflex, identify each of the parts of the sequence by completing
Table 2.1. The first has been done for you.
Table 2.1
part of sequence part in pupil reflex
coordinator brain
effector
receptor
response
stimulus
[4]
[Total : 14}
[Turn over
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Fig. 3.1 shows part of a villus in the small inlestine.

B
e
N E
b 3;
Fig. 3.1
(a) (i) State the roles of the following structures in the villus:
CAPMIATY; woeviiieeeee ittt ee st s e e aet et ese st s b s et a e s meseanesebtasnnesabaesnbee v ansnns
J Tor = T 1 A O S PO US P PURPTORRRPURY
(4]

“The epithelial cells, one of which is shown enlarged on Fig. 3.1, have microvilli on

S S e

6
. Examiner’s

capillary

microvilli on
epithelial cell

N

|\ »

lacteal

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

their exposed surface.

Suggest an advantage of these microvilli to the epithelial cells.

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

0610/MQMNA02
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(b) (i) Name the process by which the products of digestion, present In high e
concentrations in the ileum, would pass into the capillaries.
............................................................................... SRR ¢ )
(ii) Describe how the capillaries are adapted to allow this process to happen efficiently.
............................................................................................................................... [2]
(c) Some substances are absorbed into the capillaries by active uptakjé.
(i) Explain why active uptake is sometimes necessary. _ .
................................................................. retetete s ssesesesssnresebessaessnsaensinsreseee| 2]
(ii) Suggest why active uptake stops when the epithelial cells of the lleum are exposed
to a respiratory poison.
.......................................................................................................... FRRRRERRROR /-4
(d) The lacteal, seen in the middle of the villus, is part of the lymphatic system.
State two functions of the lymphatic system, not associated with the ileum.
L O O P C TSP O PRPRN
2 ettt e —e ety et e sttt e be et e et s be e S bt et e et s e s e et 4e e b e e st serteatraeeseretessrneennre vevreenens [2]
[Total : 14]
i . 1 7 8
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Section B
Answer any two questions.

Write your answers on the separate answer paper provided.

4 (a) Explain how auxins in a shoot that is placed horizontally change the direction of its growth. [5]
(b) State the sites of production and describe the roles of oestrogen and progesterone

(i) in the menstrual cycle; ~ (61

(i) during pregnancy. [4]

5 (a) Fig. 5.1 shows some of the features of a typical wind-pollinated flower.

Fig. 5.1
(i) Describe the features that make a typical wind-poliinated flower different from a typical
insect-pollinated flower. (9]
(i) Suggest how pollen of a wind-pollinated flower would be different from that of an insect-
pollinated flower. (3]
(b) CQutline the implications to a species of seli-poliination. i3]
6 (a) Define the term respiration. [3]

(b) By means of atable, distinguish betwoen aorobic respiration and anacrebic respiration.  [5)

(c) Explam bow a mammal reguiates de Lody temparature atter 2 poniod of strenuous exercise. [7)

7 (a) Dwstmauish between cuohcf bt e wrnhn ol e
hendtype anc -

(1 doramant ang o
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Sectlion A

Answer all the questions.

Write your answers in the spaces provided.

1 Fig. 1.1 shows an incomplete diagram of the female urinary system.

o from
heart heart

V4

kidney

for
Exammer’s
Use

]
] (LA
\_) UL

o

\V
e
) ~1—— bladder

Fig. 1.1
(a) GCa Fig. 1.1, draw and label the {cllowing parts:
renal artery, urethra and ureter.
{b) Name three components that are present i e unna of o healthy porson

»
NS ey e e

JERRTVIR N S
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(c) It the kidneys fail, the patient may be put on a kidney machine. *

Explain how a kidney machine works.

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

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

o
{ 4
...................................................................................................................................... (4}
(d) The kidneys are part of the body’s homeostatic mechanism.
(i) Define homeostasis.
certtresstentreateeeineessneesaeassesnseseses Fareanterieeeaionneteeeestereeeastosaatetei taeeesasaassnnssaaesearnsananes [2]
C (it Outline the role of the kidneys in homeostasis.
D eeeeiiietertr et rreei i —retar ettt ———tetiaieteestet bttt e s e e s teasrae s e bbb brarararaensaetretsaataeneissaatbetaee
............................................................................................................................... [2]
(iii) Name another organ of the body also involved with homeostasis and outline its
"’ . role.
name of organ . ..........ccceuueen... e ettt et e et ae s enanans
FOIR <ot et a st s e et eaaan
................................................................................................................................ (3
{Total : 18} |
182
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, 12 A study was carried out o compare the amount of tooth decay in the children of two different v
. ‘ towns. Town| A had drinking water containing fluoride al a concentration of 2 parts per
: _million. Town B had no fluoride in its drinking water.
| . Fig. 2.,1 shows the results of the study, but the graph is incomplete.
AL R R
.:_J.J: Tl A e 'J:_'J'j': - "ﬁcw‘i'A" -
! RINEE N 119 ] 3344 H -4 -1 444
: - : - :
T A A 4 _i1 own
! % Ry _i --_.ﬂ_-t;t'_- L1 o100 )
{‘ Th“dren :___;--::; _i'.‘.[ _1___: -
P HETT 1T T :
| 0 Tt 1
R R o L
" A A i e e
J 3 -
T LI e
N e | —-: J--'- ] : :--
{4 .!T 44 :..: S ) g
EdEs !
/‘ ?E.‘ 7 Ie 3 .
‘ ; ¥ — i : 4 + 4L 4
i /’ 0 R) 4 5 6 7 8 9 10 11-19
number of decayed teeth
! | Fig. 2.1
; (2) Complele Fig. 2.1, using the following data.
; —
; town number of decayed teeth % children
o ' A 2 13

; B 2 9

(b) (i) Fortown B, state the percentage of children with three decayed teeth.

|

’. | 183
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5
(i) For town A, calculate the total percentage of children with less than five decayed
teeth. Show your working.

total percentage ........cevvvcnveenien cereeeeresasnnatacren 2]

(c) (i) What conclusion, relating to the effect of fluoride, can be drawn from this study?

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

For
Examin
Use

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

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

{Total : 8]
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3 The seaweed, Caulerpa taxifolia, lives in tropical oceans but is now also found in the
Mediterranean sea, where it grows at twice the rate of local scaweeds. As a result, the local
secaweeds are becoming rare.
Although not poisonous, Caulerpa produces a chemical in its cells that makes it inedible to
Mediterranean herbivores, such as sea urchins. They do not feed on it and their numbers are
decreasing. Carnivorous fish populations have also decreased by up to 50 %.
Marine conservationists are very concerncd. At first they used chlorine to kill Caulerpa but
are now considering the introduction of tropical sea slugs (herbivorous molluscs). Caulerpa
is part of their natural diet.
(a) The seaweed, Caulerpa taxifolia, is named using the binomial system.
Explain the term binomial system.
...................................................................................................................................... (21
(b) (i) Suggestwhy the local seaweeds are becoming rare.
............................................................................................................................... [2}
(i) Sea urchins are herbivores. Define the term herbivore.
............................................................................................................................... {11
(iif) Suggest why the populations of carnivorous fish have decreased by up to 50%.
............................................................................................................................ (2]
(¢} Suggest why using chlorine to kill Caulerpa might not be a good idea.
|
185
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(d) (i) Suggest why conservationists are concerned about the eftects of Caulerpa on *
other organisms in the Mediterranean. ‘
............................................................................................................................... (2
(i) Explain how the introduction of herbivorous sea slugs from the tropics could be
effective in re-establishing a balanced eccosystem.
s enteereecetesersetesssesensnssessnessnantttosetes na s s st s e et s a e e e s e et e SRR e sEaeeas s nasnns bes ST {2}
(iit) Outline the possible dangers of introducing tropical sea slugs.
............................................................................................................................... (2]
#
[Total : 14]
§ i
- - , 186
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Section B
Answer any two questions.

Write your answers on the separate answer paper provided.

For
Examner's
Usa

(c)

4 (a) (i) Describe the main similarities between insects and arachnids. (3]

(ii) By meansofa table, show the differences between insects and arachnids. [5)

(b) Suggest and explain how a named insect could evolve over a period of time. [7]

[Total : 15]

5 (a) Explain why, in some parts of the world, not enough food is available to feed the people
Y.

living there. {10]

(b) Describe the uses of hormones in food production. (5]

{Total : 15)

6 (a) Explain the term codominance. (3]

(b) Using a suitably labelled genetic diagram, explain how a baby can have blood group O

(1°1°) when its mother is group A and its father is group B. [6]

(c) (i) Describe and explain what could happen when blood of different groups is mixed.

(3

(ii) Describe and explain the role of the placenta in relation to this problem. {3]

{Total : 15]

7 (a) Stale the functions of five named parts of the male reproductive system. [5]

(b) (i) Explein how sperm, deposited in the vagina during sexual intercourse, reach an

egg. (4]

(i) Describe the process of fertilisation. [3)
Outline the ways in which HIV can be prevented from spreading. [3]
o LD
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2
Section A
Answer all the questions.

Write your answers in the spaces provided.

Fig. 1.1 shows a longitudinal section through a broad bean seed.

For
Examiner's
Use

A,
- DO
3 C et
| micropyle
[ J
Fig. 1.1
(a) On Fig. 1.1, label parts A, B, C and D. ‘ (4]

(b) Name the part of the flower in which the seed was formed.

(c) Broad bean flowers are pollinated by insects such as bees.

(1) Describe the function of bees in pollination.

01 Tlte two Structural adaniatnns you woull conest 1 fan e
sread bean, that would attrpnt




3 For
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(ili) The activity of bees usually results in cross-pollination. Use
Explain why cross-poflination may be an advantage to a species of plant.
............................................................................................................................... (2]
(d) The micropyle is shown on Fig. 1.1.
Describe the role of the micropyle in
(iy fertilisation;
............................................................................................................................... 12]
(i) germination.
............................................................................................................................... (1]
(e} The carbohydrate stored inside the broad bean seed is mainly starch.
What must happen to the starch before the seed can use it for growth?
...................................................................................................................................... (1]
{Total : 15]
e e I
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2 Table 2.1 shows the total carbohydrate, starch and fibre content of some vegetables. s
Table 2.1
vegetable total gz;r:)ggédrate gs/tz;;)c(r)wg . /ﬁ?(r)%g
beans o 15.1 9.3 3.5
broccoli 1.1 trace 2.3
cabbage 4.1 0.1 2.4
carrots (boiled) 4.9 0.2 2.5
chick peas 18.2 16.6 . 4.3
onions 3.7 trace 0.7
peas (frozen, boiled) 97 47 5.1
potato (boiled) 17.0 16.3 ' 1.2
- sweet potato (boiled) 20.5 8.9 2.3
*ﬁ tomatoes (raw) 3.1 trace 1.0 -
(a) Name the chemical elements present in a carbohydrate.
A (1]
‘ (b) State which vegetable in Table 2.1 contains
(i) the highest proportion of total carbohydrate;
e 1]
(if) the highest proportion of fibre.
............................................................................................................................... [1)
{c) Total caibehydrate is calculated as the sum of starch and sugars in the vegetable,
(i} Name the vegetable that contains the highest proportion of sugar per 100g
vegetable.
(i) Caleulete the amaovn ol vunir prosestan 5000 e vegetabie named in (i),
Show vour working

[T FE R CIIN
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5
(d) Potatoes can be cooked in oil (fat) or water.

(i) Suggest and explain how the energy content of the potalo would change if cooked
in oil, '

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

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

(ii) Suggest why potatoes cooked in water may be considered to be a healthier food -

than potatoes cooked in oil.

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

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

for

Examinec’s

Use

(e) 100g of frozen peas provide 17.0mg of vitamin C, which represents 25% of the
recommended daily allowance (RDA). '

(i) Calculate the mass of peas a person would need to eat to achieve the RDA.
Show your working.

...................................................................................................................... tereenn[ 1)
(i) Name one other good food source of vitamin C.

............................................................................................................................... 1]
(iii)y State the symptoms of a deficiency of vitamin C.

............................................................................................................................ [2)

[Total : 14)

i
H
!
!
!
¥
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3 Fig. 3.1 shows part of a river into which sewage is pumped. The river water flows from W to
Z, with the sewage being added at X.
xz%? 'ﬁ"f"'ﬁ:‘;\- pumping
el slation
Fig. 3.1
Some of the effects of adding sewage to the river are shown in Fig. 3.2.
A
............. oxygen
relative ¥
o %
amount 2 ;
i - o « algae
o« X . 0 R
T o, * (waler plants)
3 %, < : 0,
0% + o 3 %o,
{ X +, Y * s o
; 8 o X 3 %o,
: : g + - °°°oo H
: k*********:}’-ic******ﬂz****i:g.. . oy . ° nitrates
| ex Fy o g .
; JOQOOOOOOOOOOOOOOOOOOODOOOO00.:°>l * o h M\Y’“""x"”‘"”“""."I”"""‘-‘“‘"""*""nﬂmx » {
i xxxmxxxxxxvxxxxxxxxxxxxxxxxxxxxxx‘}“ °°o° *y Z{ﬁ* a:**" ) ., o suspended souds
T O e Rt 5 Po0q0° feeriosrerras et nesenns . sewage fungus
! T T T B hall
w X Y Z
| distance downstream

Fig. 3.2
(a) Descrite the changes in the levels from W to Z of
() nitrates;

193




7 Exarners
(i) suspended solids. vse
............................................................................................................................. (2]
(b) Suggest why the level of oxygen
(i) drops at X;
............................................................................................................................... (1]
(i) “Increases again towards Z.
............................................................................................................................... [1]
{c) Suggest two reasons why levels of algae drop
(i) when sewage is added to the river,
R F ST OOV U TSSOSO OOP PO TSP P PRSPPI
OO RO TSP P TSRS PP PPV (2]
(iiy towards Z.
3 O O ST T PP PSP PTIP PP PP PP
7SO OSSP OO RO PRSPPSO PPPPPRT I [2]
(d) A farm at Z used herbicides on the field next tb the river,
Suggest why this could cause further problems in the river,
..................................................................................................................................... {1)
Motal 1 11)

DEIBTIOITT

{Turn over
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Section B
Answer any two questions.
Write your answers on the separate answer paper provided.

(a) Describe and explain, with reference to the ribs, intercostal muscles and diaphragm, the
process of exhalation (breathing out). [7)
{b) By means of a table with suitable headings, compare the composition of inhaled and
exhaled air, stating the reasons for similarities and differences. (8]
[Total : 15]
(a) (i) Construct a food chain with four named organisms. (3]
(if) Using appropriate biological terms, describe and explain the flow of energy through
your chosen food chain. (8}

(b) With reference to a suitable example for each, outline the need for conservation of

(i) anamed species
and
(i) anamed habitat. (4]
{Total : 15]
(a) Describe the function of the immune system, including antibody production and
phagocytosis. (9]
(b) Outline the problems of organ transplantatioa and how they can be overcome. (6]
Total : 15)
- e AR M S 8 AL b e e S e M ity L o ro 195 g o
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‘fﬂ 7 (a) With reference to a suitable example, define the term tissue. )
(b) identify parts A, B, C and D shown on Fig. 7.1 and describe their main features and
o functions. )

Fig. 7.1

{12]

[Total : 15)

L ‘ 106
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1 In Africa, mammals called jackals are quite common. They feed on small herbivores such as ¥
young springboks and dik-diks, hunting in packs to catch their prey. They will also eat larger

herbivores such as kudu that have been killed by larger predators such as lions.

A farmer in South Africa found that a number of his sheep, while feeding on grassland, were
being killed by jackals. He noted that jackals always kill sheep by attacking their necks. He
designed a plastic collar for the sheep that covered their necks. None of his sheep have

been killed since fitting these collars. Other farmers are now buying the collars to protect
their sheep from jackal attack.

(a) The prey species of the jackal are usually primary consumers.

State the type of food that all primary consumers eat.

(b) Name the two carnivores identified in the text.

(d) Suggest a reason why jackals survive better when they hunt in packs.

S L T T T T T R R T L A

...................................................................................................................................... [1]

(e) When the farmer started to use collars on his sheep, although none of his sheep were
being killed, the population of jackals did not decrease.

Suggest why the number of jackals did not decrease.

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

() Name two structures, found in the neck of a sheep, that could be damaged when jackals
attack it.

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

QUCLLL oo
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(9) Some of the protected sheep dic of old age and their remains are eaten by other
animals.,
Suggest and explain why the collars of the dead sheep could create an environmental
problem.
ettt eessraaseesa s en rrveeenas sresersesaussttes e ranes i esenanes serteeteeisesssasieseassnmneeestanresrenanas [2]
[Total ;: 10}
i
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4

2 Experts predict that 75% of the British population will
is blamed on the popularity of ‘junk feod'. This sort of

(a) Deline the term balanced diet.

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

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

A human diet consists of:

carbohydrates fats fibre minerals

(b)% Underline two foodstuffs from the list above that
likely to lead to abesity.

proteins

SERERETE S LT

be obesce in 8 years time. The problem
diet is unbalanced.

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

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

vitamins water.

, when eaten in excess, would be most

[2]

(€] Fig. 2.1 shows a chart to find a person’s ideal mass.

Fc
Exami
Us

1.85

low / ideal /slightly niodergtely
80 mass / mass Z obése obede 1/ obese
| /117 /
1.75 / /// /Z [//
height/m  1.70 / / //
s/ |/ /
//- // / 4
1.60 !' 7 / —
[ 1/
1.55 -
i */ _
1.50 ! | , i
30 40 50 60 70 80 90 100 110 120 130 140 150 160
mass/hy
Fig. 2.1

-
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> Exa;?rrwer's
The following data was collected for three students, X, Y and Z. e
student | mass/kg | height/m
x| sos | 185
v e | s
Y4 1714.3 1.65
(i) ldentify the student who is
1.0beSE; .o
2. of low mass; ......ccccovvveiiecciicccenn.
- 3. of ideal Mass. ..ccccevveevecevenrreeene. R 3
i (ii.) Suggest two health problems that could be caused by obesity.
e et sttt ettt sttt a e e s e et e n s e asenee e e nesse et s st e naenseanas
v 2 ettt et sttt e ea e e ete e et e et easaee s b e s ne et s easeeraeseassrtesraenes 2]
(d) Large food molecules are made up of smaller units. Some of these smaller units are
listed below.
amino acids fatty acids glycerol simple sugars
Name the units that make up
LIRE1 = (o] s N RO U OSSOSO R O UREORUTORTRT
2 LS, et st ssea e sra e e e e et e s snesraeaes
B o) {0 (<] « T SRRSOt 4]
(e} Learge food molecules are broken down to form smaller molecules in the digestive
system.
(i) Name the type of chemical that speeds up digestion.
............................................................................................................................... 1]
(if) Explain why large molecules neced to be broken down into small molecules in the
digestive system.
............................................................................... {2]
[Total : 16]
] a 201
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JeJakle 3. 15hows.a Students. dady. water gains-ang-40666smme .. -

)  Table 3.1
water gain/cm? water loss/cm? ‘
- — s |
drink 1650 | urine 1500 -
food 800 | faeces 100
water released in expired air 400 |
chemical reactions 350 sweat
total 2800 total 2800

(a) Complete the table by calculating the volume of sweat lost by the student.

Show your working in the space below.

Use

Fes i T ¢

| (1]
(b) Name the organ responsible for

1. excreting Water in eXPIred @ir; c...vovueeeeueceeieeietee e ee e eseeceseerseeses s es e e

2. releasing Water DY SWEALNG; ....cv.vereeereeesreineieseeeeeesesseesersessssssssssessssssses oo seseson

3. HOMMING UFINE; cevvveieceiiicci et ran e as st esesssseaeseses e s e s s e e

4. reabsorbing water from undigested food 10 form 1aeces. ...evewveveeeemeevereeeoeeeen ”

4

(c) On a hot day the student still took in 2800 cm? of water.

() Suggest and explain what would happen to the volume of sweat and urine

produced.

SWERL e meeeras s e an ettty ran s bt bat ettt retesenreaesaberenenes
............................................................................................................................... [2]
UMM ettt sttt et e s bbb st e e s ae st e e e e e et e e s e e ee e
............................................................................................................................... [2)

© UCLES 2004 0610/03/M/J/04 ‘ 202




(d)

7

The volume of water gained and lost by the student is balanced.

(if) Name the term used for the maintenance of a constant internal environment.

Use words from the list below to complete the paragraph.

excretion  glucose glycogen  insulin liver  oestrogen
pancreas secretion starch stomach sucrose

The blood stream transports a sugar called

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

The blood sugar level has to be kept constant in the body.

If this tevel falls below normal, a hormone called glucagon is released into the blood by

"an endocrine organ called the

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

For
Examiner's
Use

TheTelease of a substance from a gland is called

----------------------------------------

Glucagon promotes the breakdoWn Of .......o.ooeeoeoeoeooeeooe, to increase the blood
sugar level.

If the blood sugar level gets too high, the endocrine organ secretes another hormone
called ..., into the blood.
This hormone promotes the removal of sugar from the blood and its conversion to

glycogen in the .....oeueeeceeeececeeeeeenean . : (6]

[Total : 16]
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4 U
4 Fig. 4.1 shows part of a root. *
o
xylem /
Fig. 4.1
(a) Explain how the presence of root hair cells on roots enables the efficient absorption of
b water and minerals.
T e
...................................................................................................................................... [2]
(b) Root hair cells can absorb mineral ions by diffusion and active transport.
(i) Define the term active transport.
............................................................................................................................... [2]
(i) Explain why icspiration rates iay inctease in root hair cells dunng the uptake of
nuneratl 1ons
|
''''' A1
i
- \ 204
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(c) Fig. 4.1 shows the position of xylem in the root.

(1) Describe how the structure of xylem tissue is adapted 1o its funclions.

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

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

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

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

[Total=10]
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10

5 Fig. 5.1 shows vehicles driving past a power station in Namibia and women carrying
firewood they have cut.

Fig. 6.1
(a) Describe how an increase of carbon dioxide in the atmosphere can affect the
environment. :
...................................................................................................................................... (2]

(b) Without further reference to carbon dioxicic, explain how cach of the following may have
undesirabie effects on the environment:

(i) the power station;

S i b i et i A T i . e e

For
Examine
Use

e



(i)} culling down trees and burning the wood:;

11 For
Examin
Uss

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

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

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

.............................................................................................................. ou---n--.u.u--[3]

CUCLES 2004

(Total ; 11]
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6  One variety of cat can have short hair or long hair. The allele for short hair (H) is dominant to ¥

the allele for long hair (h).

A cat breeder has a short haired cat. Its genolype can be HH or Hh: there is no visible
difference between these genotypes.

This short haired cat is crossed with a long haired cat, hh.

(a) Construct genetic crosses 1o predict the ratios produced if the short haired cal is:

(i) heterozygous, Hh;

3]
(ii) homozygous, HH.

| ‘ . 3]
“ (b) Suggest how the offspring from (a)(ii) would be different if the alleles were co-dominant.

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

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

[Total : 7]
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7 Breast milk contains all the nutricnts a baby needs except for vitamin C and iron. However,
the baby has sufficicnt iron stored in its liver tor the lirst months of its lite. The first milk a

breast-fed baby receives is called colostrum. Afler a lew days, normal breast milk is
producced.

Table 7.1 compares the composition of colostrum and normal breast milk.

Table 7.1

: .' nulrient/g pcr 100 cm3

fat prolein sugar
colostrum 2.5 8.0 3.5

normal

breast milk 4.0 2.0 8.0

(a) Use data from Table 7.1 to describe how the amounts of fat, protcin and sugar are
.. different in colostrum and normal breast milk.

L T E S A TS 2 L T T RCRINIIUS W Sy iy

; (b) A baby feeding on normal breast milk drinks one litre of mitk per day.
R Calculate how much protein the baby receives per day.
o Show your working.

g (ii) Young children enjoy drinking fruit drinks with a high sugar content, sucked from a
bottle with a teat. Explain how this habit can result in high levels of tooth decay.

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

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

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

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

shiow.

) | {Total : 10)
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