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Fig. 1 shows some human blood cells as seen under the microscops. : ‘ "

@)
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Fig. 1 Magnification x 1000
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{a) (I} Listthree visible differences between csll A and cell B,

D Y YR Py Y YT Y P TR Y TP PP TP rees

deere e resasre ettt aaens verereresssstsnssssssnsssnsnsnsessensannnes [ 3]

(i) Suggest what the blood component C may be.

0P NN e r e rEt PNt 000 at00rIa00EtE001000000000000000000s00003R000ssN0ssntatttttes
L]

) {b) Inthe space belbw, make a large, labelled drawing of celi D.

(5]

(c) Measure the diameter of Cell D, in the photograph and in your drawing. Record your
measurements below:

Diameter of D in Photograph ..cocveveiviieineininns

Diamater of D in drawing

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

In the photograph, the cells are shown magnified x 1000. In the space bélow, use this

‘ information, and the measurements you made, to calculate the magnification of the
oo ~cells in your drawing. Show your working.

Magnification ......

reinraanes . (3]
[Turn over
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‘2 . The appératus shown in Fig. 2 was set up to measure the rate of oxygen uptake by an insect

larva over a period of time.

L2 IRY f

185 153 | water bath
— ‘.?‘E‘ \"-‘ -——Ié
i | “1wire mesh basket
| MW_ Linsect larva

I L
I B _
I e carbon dioxide

absorber

< —)

Fig. 2

S

70mm
60
150
40
30
220
10

During respiration, the larva took in oxygen and released carbon dioxide. Because the carbon
dioxide released was absorbed by the chemical in the tube, the volume of gas inside the
apparatus fell as oxygen was taken in by the larva. This caused the level of liquid in the narrow
tube to rise. The levels of the liquid and the times at which the student took readings, are shown

in Fig. 3.

3\
T 70mm 2
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0 min
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8 min
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(a} Place a suitable heading in the right hand column of Table 1 and then enter the readings in
the spaces provided.

TIME/MIN  leceeeseoeees e reseesesessessssseesssanes / e,
. Table 1
. ‘ - {3l
‘ {b) Plot the results on the graph paper below.
[3]
{c}' Use the graph to suggest the height of the liquid at 24 minutes. ...vceveveeeeiieiieieiiennnnn, {11

{d) Suggest a reason for the slowing down of the rate of oxygen uptake towards the end of the
investigation.

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

[Turn over
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‘i {e) ‘Suggest a suitable control for this investigation.

0006800000000 00astaanentesesreternesssatsseesnesrsiotionariesssesnts idionescttsessesessscesesseesenietierroossarsttnsortestssdssiesssacvoronstnnnes

NessesrtsesNNEsRaNYY R R N Y NP EY N N YT TN TR AR YR Y

3 : IR ETTFY Y

n Explain why a water bath was used.

R P Y P YT XYY 9ecssssesssessesane

etseerssancstisesssrerantenersene

T T I I T T Ty T T P Ry P N N Y Ty Ry Y P T Yy Y Y YT Y YT VYT P YT iy

R T R L L Ty T YNy R P Ry R S R R T Y Ty YT YT P Ty [1]
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3 (a) Fig. 4 shows a mature fruit of a pea plant, with one half of the fruit wall removed.

Xt Foecy
‘;;’b‘ﬁ;} -\2‘.{\" <3 e
AL L

S v 4
£ LN A (RIS }‘5‘, el
2B VG TR o

Fig. 4

..

L n tha,épace below, make a large drawing of the fruit. On your drawing label the following ‘
~ structures: »

| remains of style; cut part of fruit wall, mature seed; undeveloped seed; remains of a sepal,

(7]

7
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1 1 8
(b} Fig. 5 shows all of the sesds collected from a pea plant, the flowers of which had been

allowed to self-pollinate. There were two different types of seeds, which are grouped
. separately in Fig. 5.

Az g P Sy AT (4

Fig. 5

(i) Describe one difference, apart from size, between the two types-of seeds and state how
many seeds of each type are shown in Fig. 5.

L Y Y P R TP XIS seassscocanss seassss 4tassses sesscsesncsnsesen L L Y Y Y Y TPy Y TP Y T YR PP R P Oey

sasesrscrevnnne seresna ey taseenserenrtacans tesascsananes tesnsassastene seresssgenacacsaseecens R Y T Y Y P T Py Y Y Yy

D P Ry e R T Ty T Y YT T Y YR TYS

(I) The difference you described in (I} is genstically determined by one pair of alleles.

_ Complete the genstic diagram below to explain the resuits of self-pollination of the pea
e flowers.

Use the symbol A for the dominant allele and a for the recessive allele.

genotype of parent plant

gametes in pollen l gametes in ovules

alleles in gametes

genotypes of Fy seeds

(51
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Sorne algae {microscopic green plants) grow on the surface of tree trunks, forming easdy—vusnble
patches On a particular tree, it was noticed that the patches of algas seemed to occur mainly on
the north-facing surface. To investigate this, a strip of transparent plastic, marked with 16 equal
squares, was placed on the north-facing surface of the tree trunk, as shown in Fig. 6.

U\ | transparent
=14~ plastic grid

north-facing
base of tree trunk

ground level

Fig. 6

The number of squares that had half gor more of their area occupied by the algae was counted.
Squares with less than half of their area occupied were ignored. This was then repeated for the

.sast, south and west-facing surfaces of the tree trunk and the resuits for these three surfaces
_are shown in Table 2 below.

" Dirsction Number of squarss at

faced least 50% occupied
north

south 3

east 7

west 8

Table 2
(ﬁ) Use Fig. 6 to obtain the result for the north-facing surface and complete Table 2. 1]




11

(b} (i) Explain why some of the squares partly occupied by algae were counted but others
were ignored. ’

................................................................................... R N R P NN T LYY R AT

................................................................................................................. R T T R TP Y TY P YT PP T PPy

.+ {li) Suggest one precaution that should be taken when deciding where to place the plastic
' strip on each of the four surfaces of the tres.

......................................................................................................... L Y R Y PY Y PR P PR PP

WA A LT

{iii) Suggest one way in which this investigation should be extended before general
- conclusions about the distribution of algas on tree trunks are made.

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

.. {e} Suggest two factors in the environment which may help algae to grow better on surfaces
.~ ' facing in a particular direction.

11
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1 Figure 1 shows part of the human dentition.

Mo L LN 2 R Nl SRR

' o o _ Fig. 1

13




3

- (a)‘ State three ways in which the dentition shown in Fig. 1 differs from the dentition shown

in Fig. 2A.
.’ ‘a
Fig. 1
.‘..'.l'.."ll....'.'....l...l.l.‘.l'.'.‘...'.lll..l“‘..'l...‘..
1

3- 000000000000 arsos rsetanssstttaestsrtasresntosscsacensstnrasciae

I L T e R R R PR PR PR Y

Fig. 2A

00t 0080000000000 0000000000000000000000000000000000000000000000uss
L R T T T T
0040000000000 00000000000000000000000000080400000000000000s0a0saRs
o--.---f-..n LI R T Ty T T Y T Ty Y Y P Y PRy
L DY L Y Y T Y T Y R P P Y
..-.-l.'ln.nl0..0.!0..-.l.n.blnooci.-l.tl.'.olc.l‘ao..o.t-...‘n."n.
secnsncsncessssecnsensaananteananan
D Y Y R T Y T Y Y PP O Py

esrsssncse L Y XY R Y PR PR PP F T YY PO P PP Py 13}

{b) (Suggest how the different types of teeth shown in the figures are adapted for their roles

in the process of feeding.

L R YL T Y L Y Y PR T Py

v et e b eas
veereesresisaersnetaeay ceereeeeraaeesaenane s et eane et eteessreessae st aaeacns s asereen b saerte e et s eaannnne
et veeeneenen et s e
e ceenaees e eeveeesbae s ee e ettt s e ceeree e ereeeseeren et et sa e sar e e nae

Fig. 2A (oot e
..................
e et e e e
...............................................
s ceereeresaas e PR ST OPRON e ——— e eresese e e ssessessessensesssssesees (]

14
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4

Figure 2B shows an enlargement of some of the teeth in Fig. 2A, photographed to show
structural detail.

t

Fig. 28 x 1.5

(e} (i) Make a labelled drawing of one tooth from Fig. 2B to show the visible structure of
the tooth, including details of its biting surface.

15




5

(I} Measure on Fig. 2B the tooth you have drawn and indicate the part measured by
drawing a line (~«——————) on Fig. 2B. Remembering that the photograph shows
the teeth enlarged x 1.5, use the measurement to calculate the magnification of
your drawing. Show your working.

MEASUIEMENT c..evvieirsieiericveneinciensessssassesens

calculation

magnification ..... reeeeeenriereee rrerereeneiaereaeraaes (5}

16
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2 (a) Figure 3 shows apparatus set up for an experiment on gaseous exchange. the arrows
show the flow of air while breathing in through the mouthpiece.

-.51
$

mouthpiece

solution which

detects
| carbon dioxide
A B
Fig. 3

{1} Draw arrows and bubbles on the diagram to represent the flow of air wh.ch would
’ take place when someone breathes out through the mouthpiece.

(’-ii) Suggest why you should breathe out slowly during this experiment.

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

{iil) Nam‘e a suitable solution for flasks A and B,

@eenccessesssrerne 9 E0 0000000000 e0r0000atEs0asIaretItr Eere Pt IasNtteetaatoes s st st tittitietieresicconsttcuos se0scsesescecncrectstetrtnns L,,, tssensens .
L

{iv) Whatis the purpose of this experiment?

1
1 (v} What visible change would there be:
,, TR 1CE 3 : YA s e i sessonsasaressssssresnsassensssasssmanes s

TN T13SK B Y ettt et csvtesrtete b esats e sebasaassbessbesannessnsssessanersossesssnn emn e seeens

© {vi} What conclusion could be drawn from these results?




8

{b) When leaves of some plants are placed in hot water, bubbles immediately appear on the
lower surface. Suggest an explanation of this observation.

.o .
----------- O et s e m e o nt 10 marateaottastrrenr o drieerersntiorassesecenersstearoiotoessdontsreseassetssssiostiesnsoresntorsetnssnanininestonnasenses

.
----------------------------------- 0000000000000 0000000 000t tsrnassrsrarstetitottioeriosirttnstiesocsy soidtestiectonentociensodtensceresrsosnsssesstonnse

3 (a) If you were provided with a éample of powdered food,

"I} describe in detail how you would demonstrate that the powder contained reducing
sugar;

¢
%

LT T T YT sesresviesnsascsans vecsssncene

8000000000000 I0000000000000008000000800000800E0000000abotaatsoriiitotsiantotasenersitonitoesistestsecstscsecsscnnae

AL T T PR Y Y PY R Y TS

0 00 maet0000oar sttt oernerenr o inttiteitatostesstlecsrssters eessersonriesntssnrstorsacdesosrtiosorstettenatnctsrsrtoseestecctesssos

|
------------ Sorosanesecrosscsesnsssennas

(ii) describe in detail how you would use the biuret test:to:demonstrate.the presence of
another food substance in the powder.

19
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9v

(b) A student had to identify four powders, A, B, C and D, each of which containéd any two
of the following substances:

- glucoss;
;Ucrose . (3 sugar which does not react with Benedict's solution),
bicarbonate of soda (sodium hydrogencarbonate), which gives an alkaline reaction;
protein. ‘

Benedict's solution, biuret reagents and red litmus paper (red, acid pH: == blye,
alkaline pH), were provided and these were used in testing the four gpowders. The
. observations made during the tests are set out in Table 1.

powder test with test with test with
Benedict’s solution biuret reagents red litmus paper
»A orange-red colour remained blue remained red
B | ‘ orange-red colour mauve (violet) colour remained red
C‘ .orang&réd colour remeined blus turned blue
D remained blue remained blue turned blue
| Table 1

Complete Table 2, using the information given in Table 1, setting out the conclusion
which could be drawn from each test, and the composition of each of the four powders,

A, B, CandD.
conclusions from
powder test with test with test with composition of
o Benedict’s solution biuret reagents . | red litmus paper powder
A

Table 2 | [5)
20

e s T L
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10

~ Some fresh seeds were divided into two samples of 100 g each. The first of these, called

sample A, was placed in an incubator (or oven). The second, sample B, was left in the open
air. At intervals of 12 hours the two samples were reweighed and the readings are recorded

in Tab!e 3.
time sample A sample B
/hours mass/g mass/g
0 100 100 -
12 87.5 g5
24 77.5 85'
36 725 80
48 71 78
60 71 73
‘ 72 - 72.5
84 - 7
96 - 71
Table 3

(a) Plot the results for the two samples, and complete the graph, on the grid provided.
Make a clear distinction between the curves for the tio samples.

100+

35

90

85

75

70

12

24 36 48 60 72 B84 96

[4]

21
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¥ ~ Using the graph, and your own knowledge, answer the following questions.

(b) (l)t What was the mass of the seeds after 18 hours
1. in sémp!e A?.... rereensees
2. insample B ? ...ceiieieeens .

(i) Suggest why the loss of mass in sample B was smaller between 36 and 48 hours
than the loss between 48 and 60 hours.

kS
..... ..............................................................................................................-x..........-................i.......

g (tif). Why was it not necessary to continue weighing sample A after 60 hours?

desesecane dsesseseacssastacserrrae tesrseses sacsccsses Wseserstscassresrsssssenacirssnnie scesassncnssan Sesevresvesnscsantecsersesssvns ssecsccans sessncesace

Ssesessrsstescsnnrsrinense vesssnrenses Sessenssccnnane 4sescsvessacsnsssenartanes dersersirenseess #svsasaasan svsessase “rsscssssvan Gessonerrecssscnsacey (31

(¢} (i} Suggest a suitable temperature for the incubator (oven) used to dry sample A.

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

LR T L TR Y PP X Y}

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

----------- I T R P R R R T Y Ry R T Y Ty Y PO PR T Y Y (2]

........................... (1]
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2

1 Fig. 1 a‘nd Fig. 2 below show flowers of jute and of sugar cane.

half petal

Flg. 1:jute flower, cut In half vertically. Magnification x 20

Fig. 2: sugar cane flower, opened out. Magnification x 15
(8)  (I) OnFig.1, label an anther, an ovule, the stigma. ‘ (3]

(H) State the number of petals In a complets flower of ]uté. ...................................... (1]

25

Use
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(b)

" e)

3 For
Examiner's’
(I) By reference to the male and female paris, suggest how sugar cane flowers are e

- suiled to wind pollination.

esrsEEssesINestNLsTearsIsesIeane aessene sevasenes sssveccasosrane

R Ty P R PR VR Y YT TS teseees trreasse .o

tssssscsne R T R R LRI T T Stesescsesnene 5000080000 aa108es eI rtessnateivstitoonatens

ettt sttt sssmssssensesssssnssnsnesaenc| 2]

() The photographs in Fig. 3 below show two types of pollen grain, highly magnified.
Cne type of pollen is from an insect-pollinated flower, the other from a wind-

pollinated flower.

Pollen type B x 400

Pollen type A x 400
Fig. 3 .

Which type of polten, A or B, is more likely to belong to jute? Explain your answer.

Suggested pollen type for ]ute: ............... .-
EXplanalion: ...
tesesreneniareaenns etaeeeennreretaeaearsenrrenanes vevrenens creretesatte e eatesssaneesenesatsertaeresanssrnesnserestssnanel D)

Draw a straight line across Fig. 1, joining the lips of the two complete sepals.

(I} Measure the line you have drawn and record the measurement:

(i) What was this measurement in the actual flower? Show your working.

Working:

Measurement in actual lower:. ..o vccviinnens (2]

26
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. .\ ‘ . ) Examiner's ™ =
2 Alocust was placed for a short time In a transparent contalner, as shown In Fig.4. e
i The pumping movements made by the Insect’s abdomen each time it breathed were then

observed. These movements are similar to those made by the thorax (chest) of mammals.

cork transparent
/ container

/7/ gasin
"

/
gas out //

Flg.4

Various gases were passed through the contalner, In turn, and the number of breathing
movements mads in each gas was counted for a period of 30 seconds. The results are
shown In Table 1.

Table 1
Gas passed through contalner Bre;:g;lgg g; ocx;%rgsnts
Alr from the room (V) 15
Air exhaled by a student (W) 30
o | Carbon dioxide (X) 41
Oxygen (Y) 2
.Alr from the room (Z) 16

(a) On the grid below, plot the results In the form of a bar chart, (using lefters V {o Z).

R S o S o A A B R SR

27




5 For

(b) Suggest an explanation for the result when oxygen was used. v

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

(c) The part of the experiment which Invastigated the effect of exhaled alr was criticised
because It included some uncontrolled varlables, such as temperature.

() Explain the likely effect on the rate of breathing movements If the temperature of
the exhaled air was higher than room alr temperature.

........................................................................................................................ )

() State one way, (other than temperature and oxygen and carbon dioxide content),
In which exhaled alr Is likely 1o be different from air in the room.

........ et ses st sessesessssssesnneemmesessenssssssosssessrssssssossossossosereneeee 1]

(d) At the end of the investigation, why was a measurement made using air from the room
for a second time?

........... "I...'.......‘.'....‘.......II'l.‘l.l.l'.....O..l."....."...'l'..’.l..'...I.l...I......."..."...l...l".....'..l.....[1]

(e) Suggest how the investigation needed to be extended before valid.concluslons could
~be made about the effects, on locust breathing movements, of the gases used in the
experiment.

28
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For

3 Plants such as peas, beans and clover (lequmes) can dovelop swellings, called 'nodu[es, on e

“thelr roots. Each root nodule contains millions of nitrogen-fixing bacleria.

Three balches of lsgume seeds wero sown. Each balch was sown In soil that had bean
given a dilferent treatment, as shown In Fig. 5. Fig. 5. also shows how much a typical
seedling had grown after a few weeks and how many reot nodules had developed. Fig. 5 Is

~ drawn one {ifth of the actual slze.

A

B

N
<

S

S
S\

¥
J

c

Y

QW
L

S

@
R/@

l(
St level

soil sterilised
no nitrates added

S la ©

5cm

soll not sterllised

no nltrates added

r

o0

SQ&\
3
b

g

/

root
. hodules /

q

A

soil not sterilised
nitrates added

Flg.5

061065

e

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

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




7
a:) Table 2 shows the actual length of the maln root of each typlcal seedling.

Table 2

Length of root/cm 10125125

Length of stem/ cm

() Determine the actual length of the stem of each seedling and record it in Table 2. (2]

(1) Complete the bottom line of Table 2 to show the total number of leaves on each
seedling. {2]

(b) Using the information in Fig. 5, suggest two conditions which may prevent the
formation of root nodules.

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

2

© eetseeretsieeseees 8844 AR AR SRR R AR AR RRRRRR R AR AR RR SRS RR AR SRR RR RS R erssensssssessess 2]
i . &

(c) kl) On the lines labelled 1 and 2 in Fig. 5, suggest two .soil ‘conditions: for a fourth
batch of seeds, D, which would provide extra evidence for your:answer to (b). [2]

. (i) In the spaée labelled D in Flg. 5, make a simple drawing to show the likely

appearance of a typical seedling from batch D, after the same time period used for '

batches A, B and C. [2]
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8

The enzyme amylase, present In sallva, speeds up the breakdown of starch Into reducing sugar.
Starch conslsts of large molecules, but the molecules of reducing sugar are much smaller.

To demonstrale the action and importance of amylase, some students set up the
Investigation shown in Fig. 6.

N
L dialysls —]
tubing
solution starch
of starch solution
and ""a?zé%_’ | only
amylase —
experiment A experiment B

by Flg. 5

After 20 minutes, samples of the contents of the dialysls tubing and of the beaker were .
tested separately for both starch and reducing sugar. The results are shown In Tables 3 and 4, #

Ekperiment A
Table 3
‘starch reducing sugar
contents of tubing absent present:
contents of beaker absent present
Experiment B
| Table 4
starch reducing sugar
conlents of fubing present absent
contents of beaker absent absent

: “(a) (‘l) What do the results suggest about the properties of dialysis tubing?

..................................................................................................................................
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Use




3

(in In this Investigation, which reglon of the body does the dialysis lubing represent?
| ereveesterseresettie Lty e ee b e bt ebae e ae et e A b Aet AN RS s AR bR s e e s RS e R seReRen R RS e ee RS st SebaraR SRS TReRns {1]

(b} Describe how you would test a sample of one of the liquids for reducing sugar. Give [ull
practical detalis, Including any salety precaution(s) and dascribe the observation which

would Indicate a positive result,

P e r s Pat0a0ritesstianstacsanessetenetiorstnu sotiatlssmtssmssreiacessctiorissanitoeeetentotstoenitotvncensntseacilossosesstssecsesessossens

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

DAL AR vt

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

Vg NTL A A S T e T e

() In the Investigation, amylase was used rather than saliva. Suggest one reason for this.

(d) In another experiment, C, amylase solution which had been boiled and cooled was
mixed with starch solution inslde some dialysls tubing. The tubing was agazin left in a
‘beaker of water at 40°C-for 20 minutes. Complgle Table 5 to show, the expected
rasults for this extra experiment.

Experiment C -

£ Table 5

starch reducing sugar

conlents of tubing

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

contenls of beaker

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

Explain your answer.

..........................................................................................................................................
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IR 2 . For®

1 lh an experiment, two solutions, A and B, were used. Samples of each were first tested for
the presence of starch, protsin and reducing sugar. Table 1 shows tha colours obtained at
the completion of each test. :

Table 1
. solutlon colour of solutlon after testing for:
! tested 1. starch 2. proteln 3. reducing sugar
A brown ~ mauvs {violet). blua
3 | B black blue | blue
(a) (1) Name the reagents you would use to camy out tests for:-

1. starch .vveenennns Heeier e st esee st sbssa b e e b e s b st b b ne ereressrnanins rearnene ressssrsiinaenes
2. Protein weveeeesmuenens e serssenes TN
3. reducing sUgar .ueeeeeeninnn viresersrerneeseeses Vessssssssusessntssssnses beessenssnsssessnerasessas

(i) Complete Table 2, giving the conclusions which might be drawn from the obseryations
recorded in Table 1. |

o | Table 2

solution ' ~conclusions from resulls of tests for:
tested . 4 starch 2. proteln 3. reducing sugar
‘ A
B

(4]
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(b) Solution A was added to solution B; the mixture In the lest-tubs was then placéd Ina
water bath, stired, and {ested for starch and reducing sugar at intervals of one minute,
glving the observations recorded In Tabls 3.

Table 3
colour of solution after testing for:
Lo time/minutes
o starch reducing sugar
1 black blue
2 black . Dblue-green
3 blue-black yellow-green
4 blue-black yellow
5 pale blue-black yellow-orange
: 6 paler blue-black orange
7 brown orange-red
’i 8 brown orange-red |
é (I) What conclusions may be drawn from the observed resuits of the. starcﬁ test
% | ; between 2 and 7 minutes?

A

L T Y Y Ty Yy Y T P T T TP T PY YT YY 2 R Eearteretiesstati et raitenitiiartiiteitenu Retatocttsrenrsetovrurtsaccntacals

() Explain the range of colours recorded for the reducing sugar test-and again draw
a conclusion. '

L veeessees Ceesrsesss sttt aan s sreesssstnsane ceueebesst e neae st sseaetsanaensaes vessesessessasaessensnsersonss [5)
(c) (I) State the class of biological substance to which solution A belongs and suggest '
: its name. .
-class of substancs.......... reeeerenerenne rerresssenes NAMEB wviverissressssorvosseernssensessescasss

(1) If the lest for reducing sugar was carried out in & water bath and the experimentin  §
parl (b) was also carried out in a waler bath, suggest suitable temperatures for
each water bath:

1. forthe reducing sugartest, ... e saesasaons resrsiesiessinesresrnsaseres
2. {07 the EXPEMENY. vivreicrerriirrnernirnrersresesisessrssrssesssssssinseseessesassssessassassonsers [2)

(d) Suggest where and when this reaction might occur in a plant.

.........................................................................................................................................
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2 Flg. 1 shows an experiment being carried out In still alr,
J .

water
tap
SV TR VA S B
narrow
tube
cm ol water
t 1 i 11
0 1 2 3 4 5 8 7 8 9 10
Fig. 1
36
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(c)

)

(e)

6

State the effect of the fan and suggest a reason for this effect.

avessesenes sesevensanne R R T T e P TP T L T ¥ersresnresverrrsasasIyrraes L Y L Ry T P T PP Y PP T PPy
...... L L N L L LR R T R T T T L S R P TP YT PP T PP Y PP
L T Y P R P NP R YT P YT TS 84eevsursetanterintsesrtsctieitstsactesrastaee vessnossss 20e00esesssssestcsctsnsanas ssesscacns [2]

t

Explain briefly what caused the movement ot waler along the scale.

How could the scale be reset to zero after 10 minutes?

3. Fig. 2 is a photograph which shows a young fruit developing from a flower.

SO

38




(a) - Make a large, fully labelled drawing of the structures shown In the photograph. |

7]

(b) The fruit shown In Fig. 2 is magnified x 3.

(c)

' measurement of photograph

Measure the léngth of your drawing of the fruit, indicating:on;your-drawing.exactly

‘where you measured. It. Measure the corresponding distance:on-the-photograph.
Record these measurements and use them to calculatethe magnification‘of the fruit

In your drawlng. Show your working.

measurement of drawing

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

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

magnifiCalion = ..uuevesenssessaesnne [2)

Suggest three changes which might be seen after this fruit had develpped for another
210 3 weeks.

L iisttetiererta ettt b tae e et bbb e tesaraa et a s R e ares s easeh s E b b Ra bR eae bRt bbbteRRaranbereTastensasensnrnnteeatsesetans
Rt erireirteeeereiis et teeeaa——tbrarataesesas s aas i At se s ras b n bt seabs b a0 0asenesere bernanestarebROnat vesersateansasrenneses
3! llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll IR YY N YT NS vty ..l.l.l'..ll.'.llllll......‘.lll.l[gl
d i
s ' | ] [ er
YrOTANS urn ov




8

Flg. 3A and Fig. 3B show how the appearancs of & person’s, eye may change &s you
obsarve It.

(a) (1) Label, on Fig. 3A, sclera (sclerotic cbat), iris, pupll. ‘
(1) On Fig. 3A, name the structure'marked X. 2
(b) (1) Which.eye, left or right, Is shown In.FIg. 37 ... S

(1) What stimulus would cause the change from Flg.3A to Fig. 3B?

e s esemAsARassests S AR RRSSRSO SRR AR SERR MRS RR SRR RSRRSA 0t - N -y

(c) Explain how the structure of region Y can change the appearance of the eye as shown
in Fig. 3A to that of Fig. 3B..

LT A

40

For

Use




Candidale
Centre Number ~ Number

Candidate Name

International General Certificate of Secondary Education
UNIVERSITY OF CAMBRIDGE LOCAL EXAMINATIONS SYNDICATE

- | BIOLOGY 0610/6

PAPER 6 Alternative to Practical
“Thursday 1 JUNE 1995 Morning 1 hour

Candidales answer on the question paper
No additional materials are required.

TIME 1 hour

INSTRUCTIONS TO CANDIDATES

Write your name, Centre number and candidate number in the spaces at the top of this page.
“Answer all questions. |

Write your answers in the spaces provided on the question paper.
1Jse sharp pencils for your drawings. Coloured pencils or crayons should not be used.

INFORMATION FOR CANDIDATES

2

The number of marks is given in brackets [ ] at the end of each question or part question.

FOR EXAMINER'S USE |

1

2

3

TR _ 4

TOTAL

This question paper consists of 9 printed pages and 3 blank pages. 41

SB (CE) QF53715
© UCLES 1995 [Turn over




2 - for
\ ‘ Examin’s
. 1 Six thin strips, each 100mm long, were cut from a potato tuber. One strip was placed in e
each of six dishes containing sugar solutions of different concentrations. One dish is shown

in Fig. 1.

e ___sugar solution

potato strip

Mag. X 0.25

Fig. 1

A TGN iy T Rty

- After an hour, all the strips were removed and placed on a flat surface. These are shown in
Fig. 2, together with the concentrations of the sugar solutions from which they were taken.

|

\

concentration of sugar
strips after an hour solution / mol per dm?3

0.1

0.4

0.5

0.7

0.9

Flg. 2

0610°8 585 42
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i¥

3

(a) Measure the length of each strip shown in Fig. 2 as accurately as possible. Record
these measurements In a suitable table, constructed with neat, ruled lines in the space
below. Calculate the changes in length and record these in the same table.

(4]

(b) C}onstruct a graph to show the relationship betwesen the changes in length of the strips
and the concentrations of the sugar solutions. Join the points, using straight lines.

Fo
Examiner's
Use |

43
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4

(c) Account for the change in length of the strip placed in the sugar solution with a
concentration of 0.7 mol per dm3.

B S0 e0Eeaa e tsaaesess isreNoseittiossralanesetsinsartrnnssvIostss 4ssecsusacesitoan vesoree ss00ssnese ETTYTYY TS

CaseseseerseIssesces At NI ETIIINIBIIIIROS

D Y TR T PY YT YR YY)

Female flowers of maize each produce a fruit called a graln. The grains are grouped
together to form cobs.

The colour of a grain is determined genetically. Usually, grains are pale, but some varieties
- of maize form dark grains.

When certain varieties of maize are crossed, the cobs produced by the F, plants have both

pale and dark grains. An example of such a cob is shown in Fig. 3. Fig. 4 shows part of the
same cob enlarged.

Fig. 3
B 3P 11
G AHAE Vrco
1By YL HIRDL
“. J-.\.. .‘ii.,_‘t

Lo !
ek
e
g

Pant of the maize coti%shown in Fig. 3 (x2.7)

Fig. 4

061078 505
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(a) In the space below, make a large drawing of the middle horizontal row of_gréins shown U”‘

in Flg. 4.

b)

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

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

(¢) Taking into account your answer to (b) (i),

(1)

(n

‘What simplg genetlc ratlo do these numbers represent?

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

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

 GONOIYPES wevoerrsveeerseesrerseeseeneenne X

Count the total number of each kind of grain shown in Fig. 4:

Number of pale grains: ........icvivvoineiiniinnensns

Number of dark grains: .......eeeeceeecassenssisasescosns

SUGGLSIed ratio: ..ucceinsvesivsserinsisensnesisisisesssessessisenas preestssertenssserens e st e saaene st saee

Given the whole cob shown in Fig. 3, how would you confirm this ratio? ’

suggest a suitable letter to represent the allele fpr each of the two grain colours:

allele for pale grain: ......ccoveeceueee

allele for dark grain: ......eucveeennen )

use these letters to show the genotype of each of the malze plants that were
crossed to produced the cob shown.

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

(2]

45
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- ] Far |
T : ‘ : Examner’s .
K 3 Six, soaked seeds were rinsed with disinfectant and then cut in half. Three of the halves e
wera placed with their cut surfaces on sterile agar lelly, In each of four Petrl dishes. The
agar jeily contained starch. A lid was placed on each sterile dish and the dishes were each
left at a different temperature for three days. The dishes are shown in Fig. 5.
half seed
starch agar
- 5% 15°C 25°C 35°C
Fig. 5
o After three days, the seeds were removed and the agar jelly surface flooded with iodine
7 solution. The results are shown in Fig. 6.
Key:

- yellowish areas O
blue-black areas @

. Flg. 6

C81 (/8 SO% 46




C Examiner's
Use
(a8) (1) Suggest what had happened to the starch In the agar jelly where the seeds had
been placed.
Dy Y T R T P PPy Y LI Y Ty Ty S N Y Y Py Ty Py T PR Y PP TR T Y Y P sesssasresssosacssvoncs sesvacs ¢evsarsensonssrreranan P
(I} Explain how you arrived at this suggestion.
< [3)
! (b) Suggest two reasons for the difference in the resuits for the dishes kept at 25°C and
35°C.
, T v reeetretesaisatet i seba et e e sh e R et b eSS n e SRR RSSO RS e e s SR SR e s Raba RS RSN e RO e e rRr b e aeabennen
g 2 cevvrererenen ressne rererententenaresssnnnaraes sevsesassasnarassrsans eeteerertatanasreantane tevseveeseseesatesnstesaateanarasasaan
2 R ressrssaneneans ceoreereressaseneresssenes beceresssasasssensssntasesentasaesesesensesrens [2]
: (c) Complete the table below to suggest and explain what observations might have been
i made after three days in the dish kept at 25°C, Iif the seeds and agar jelly had not
3| been sterilised.
Dish contents not sterilised; after 3 days at 25°C:
observation explanation
balore | e v 1 ereereernesesesenesssnsassnsenens ceeneesssetesssssnttessatatan
adding | ... retesecsatneerarsesnres ree | evreereiesseseerneesnans reeeensresesans rerveeesreaeeseranenean
0ding | e | eeers v aen e reeererertssnransaenaneran
CARBr | e | et ssrss aas s seasesasaes
AUAING ] eeeeeeiecesvnsesisinrineree | seasvaesesisnessaeseessessenessst e b esebessassad s et seraerasabes
OINE | eereeeereestrsiriiniinniss | streesiscs e s s sene s e s s e s e saesn s s a e bas s s aas e anebn s
(4]
; (d) Suggest why three half-seeds, instead of just one, were used in each dish. Support
your answer by reference to Fig. 6. {
................................. Ceeiesetestesetienttbe e e e e e e e e e R s RS b e R e SR n s e e earaeSea ta b anetesaesnsensnenanasaesasresaasene| 1 ]
04104 SO§ : 47
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Examuner's |

4 A student investigated the responses to light and to humidity (molsture) of a species of | e
small beelle, collected from beneath leaves In the forest. The student set up the apparatus

shown in Fig. 7.
lamp
/@/

black cover stopper
a
Ct A B transparent lid
dish
’ . AN
| \moist paper - \dry paper

Flg.7

After 15 minutes she placed two beetles into the dish, one through hole A and one through
hole B. She then replaced the stoppers. After a further 15 .minutes:she observed that both

beetles had settled on the moist paper. The student concluded-that this species of beetle
preferred moist, dark conditions rather than light, dry conditions.

{a) (i) Suggestwhy the student waited for 15 minutes before' putting the beetles into the
~ apparatus.

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

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

(1) Why did she place one bestle through each hole Instead of both through the
same hole?

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

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

oo, - 48




9
(b) (I) Why was dry paper placed in t.he llluminated half of the dish?

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

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

() It was suggested that the experiment could have been improved by placing
n chemical drying agent on the paper in the illuminated half of the dish. Sugge
E one advantage and one disadvantage of doing this.

B | AGVANLAGE vvvvereerersseerseereseseessssesseseessessensssesssessssssasessssssssassseesasessssssensesesseesssssnns

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

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

from light and moisture, and state what could causs this difference.

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

- (d) The experiment did not investigate the possibility that.the. beetles might respond

(You may include one or more diagrams.)

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

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

061048 59

light only or to molsture only. Suggest briefly how the experiment could be re-
designed in order to study responses of the beetles to.these two factors separately.

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

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

a
st

oo

() Suggest one likely difference in conditions between the two halves of the dish, apart

to

[4]
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1 Fig.f shows a freshly picked leal.

- Fig.2 shows the same leaf after treatment, in preparation for the final stage of the starch
- est. '

(a) Make a large, labelled drawing of the leaf shown in Fig.1. (4]




3 . For
Examiners

(b) Suggest how the leaf shown in Fig.2 had been prepared. v

T I R R Ty Ty R Ty Ty Ty R Ry P Yy R R R L]

AP I N e N A s e e s T BN e At a0 i e uee et eanr st et ieennitititretetatesttststtetaiiestetoatasselettiitsntartostsertistostestetsnatoanitoniaresrosnsnint

MALLEWRE T QUL LS et Lo 3

06008600000 000TVEactoasrettetariters etscssieatsostitetssittoanssartece sssassssssene sracssseee sensrsan tssunvscese sessvenssrssesncnns sesese esacassrancen

eeesests s S ea e et a e et A e 22 te et nt et £t ee et e eseasss s seseensssranssesnssssssasseesssoserosesesenessens |2]

(¢) (1) Describe how you would complete the starch test on the leaf shown in Fig.2.

P T T Y T L L L L L LT T Ty e YT T Y R ) teereenrensecace vesssacasasees esssnsarssassene D D P T R P PRI IY T

’...lll.lll.'I...‘ll.'-.l"Q."‘.C..'Il.Dl".I.'..'..'.l‘l..l..‘.l...‘.l...lllll.'.l..I..‘Ill.l.l..l..lll uuuuu svecer L L Y R Y RN Y]

() On Fig.2, show, by means of shading and labelling, the results you would expect.

(i) Explaln these results'and state the concluslons which could be drawn from them.

evuaesssssasssessasaeneaen s N eveveesessesesrenns ereraeeeseeetseeese st eseene
1]
eeseeseeeee s e eeem et bet e b2t 14 ettt et pernees et es st
ceeeessasessrases 244 cb45asERASRS 1454 RERAR SR et RArRRARSBARS 1888 b1 oLt s er e ae Lt b
et issspisiessasssss AR RS A RRRRRSSSROASRSS eSSt creeeessessenenasene erseameeseesseeene s e [5]
k
1
‘
L
1
st
‘
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4 o
2  Five seeds, which had besn soaked In water for 24 hours, were placed in a test-tube. Metal v ;
- gauze was used to hold them in position. The test-tube was then filled with cocking oil and \

inverted In a dish of the same oil. Fig.3 shows the experiment after two days.

soaked seeds

- melal gauze

R ¢
3

gas (carban dioxide)

cooking oil o
(contains no dissolved oxygen) ‘

Fig.3

\\\\‘\\\N

~(a) (1) Why were the seeds first soaked in water?

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

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

() Explain briefly how you would sef up the test-tube in the dish of ail, as shown,
withaut spilling the ail.

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

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

.........................................................................................................................................................
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{c) () Suggest one way In which the process might be of use to the plant during the
germination of the seed.

(I} A process similar to the one being Investigated takes place in muscles during
exercise, and in the brewing of beer.

Name the product (other than the gas) formed in each process.
Product formed during 6xercise .........c...... o vererne voverens bevesereresnereteraresseasnsernsanases

Product Of DIEWING .cvcceuevieeeeceiscnseriieinisnesersissesissnessessessisssosassesnsssessessasesasssssssnnes (4]

(d) Describe briefly how you -would set up a control In order to verify the results of this
experiment.

54
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| 3  Hydrogen peroxide Is a poisonous compound which sometimes forms In living tissuss. As a
safeguard, substances within the cells are able to break down this compound, releasing

molecules of oxygen in the process.

Some plant materlal was cut Iinto pisces and then ground in a mortar with sand and water.
The resulling materlal was filtered. Fresh pieces of filter paper ware soaked in the flitrate,
drled In an oven at 40 °C and then cut inta 1cm squares.

Six test-tubes, each containing 30 cm?® of hydrogen peroxide, were placed in water baths at
different temperatures. Pleces of the treated filter paper were added {o each test-tube. The

filter paper sank to the bottom for a while; all the pieces then rose to the surface.

The time taken for the filler paper to float to the surface was noted for each test-tube. The

resulls are given in Table 1.

Table 1
femperature time
°C /seconds
5 70
15 38
25 24
35 14
45 10
55 36

(a) Construct a graph from the results given in Table 1.

-+

1

(3]
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' v v,
(b) (1), Why were 1. sand, and 2. water added to the tissue before grinding? "
10 SANG wvriirsiriisriisisssisnsssinnens sesrerssserssnsnsasaans vererenes reesrertebtb bttt s s enaengeaseane
' 2. waler ... veressanen S vervesies st a s st s A R et et sas e b enasranrans
() Draw a simple diagram of the apparatus you would usa to filter the material after
’. grinding.
(M) Suggest why the soaked filter paper was not dried more quickly, in an oven at
85°C.
A RE AR AR AR AR AR AR AR AR R s s reterenenseneas (3
(¢} (I} Suggestwhy the filter paper aventually rose to the surface in each test-lube.
(I} What addltional ebservation might have been made to confirm your explanation?
.................................................................................................................................................... 3]
{d) Suggest why the curve, after {alling steadily to the 45°C reading, began to rise
at 55°C.
reeeresensesasnns st st sber bt essasn s b e b bt sae Cevsresenstimsress s batases et sss b b s as s aanR et s et asa et atsasnntones (2]
[Tum over
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(e) Curves which relate enzyme activity to temperature usually rise to a peak, aé shown
In Fig.4. ‘ v
: 3
5 N
Increased
activity

temperature

Flg.4

Suggest how the information given in Table 1 migh{ be used to obtain a graph of this type.

57
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9
4 Fig.5 shows an apparatus which Is used for driving small animals out of leaf litter and then
. collecting them.
! Frashly collected leaf litter was placed In the top of the funnel, as shown, and the light was
switchad on. Atter several hours a number of animals had been collected in the beaker.
light bulb ————d——{ zéi ;[”H
leaf litter
\ x
Fig.5
(a) ' (1) Suggest two reasons why it Is necessary to have a liquid in the collecting beaker.
ittt et e teseet st s e e b s ae e e e b e e et e s e tR e e s e R At e e e et S e e se s st anR bt b s at b et e e sabeesannnsresnsens
et iteee st e a e et e s s ee s et e e s as et e e At e e e b aa s s e h A e e s b e At e e barabaseenasssern et rarantenerasnnnn
{1} Suggest a chemical which Is suitable for use as the liquid.
L sressesenssessessesassesatareensessenensasaresnins Heebteeten e e e e b e ey e e e et bere Rt e s e s ant et e s et s et eseasa e ataeaseeerannasesraenn (3]
(b) Whatis the purpose of the metal gauze, X?
................................................................................................. gt s
.................................................................................................................................................... !
(¢} Suggest two effects, caused by the light bulb, which made the animals move down,
out of the leaf litter.
A e e ettt b e s e gt Re ssat e s s e bt be s et seutebe te s be et e srbesesSaNsan bt esas i e rsoantsenens
7 S oo ee st eess e st ese s sees s )
3 ‘ , 58
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(i} Count the number of prickles on each leaf. Record the results in Table 1.

Table 1

leaf letter

number of prickles

leaf letter

number of prickles

Using the dala from Table 1, complete Table 2 to give a frequency dislribution of

leaf prickles.

(i1)

Table 2

13 |

21

12

11

19 | 20

10

18

17

16

15

6

0

14

number of prickles

number of leaves

number of prickles

number of leaves

(b) On the grid below, present the data from Table 2 in a diagrammatic form, 10 show the

frequency distribution as clearly as passible.
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2 Two test-tubes, each containing 20 cm? of starch solution, were placed in two waler baths at

different temperatures. After 5 minutes, 1cm? of a solution of an enzyme, amylase, was
added to each tesi-tube, and the mixture shaken. The water baths and their contents are
shown in Fig. 2. '

A | ‘ B

20 cm3 starch solution p
+ 1 cm3 amylase solution )

water bath at 20 °C \ water bath at 30 °C

Fig. 2

At intervals of 1 minute, small samples of the liquid were removed from each tube. These

samples were then tested for starch and for reducing sugar. The results of the tesis are
shown in Table 3.

Table 3

time/ min

tube | tested for 1 2 3 4 5 6 7 8
, key
starch + + + + + + + -
A + = present
reducing sugar | - - - | - + + + +
.|| starch ‘ 4 |+l + ]l -] =1]=1]~=]~ | —=absent
B B

reducingsugar | -~ | - | + | + + | o+ + +

(a) Describe how you would carry out a test for reducing sugar, staling what observation
would indicate a positive result.

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

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

i T g T LA
1 s P TR TR A B L
L TR IR
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o . ¢ _ v
-{b) Referring to Table 3: 1 i s
(i) explain why the test results after 8 minutes were different from those after
‘ 1 minute;: , :
| (ii) explain why the test results for tube A after 4 minutes were different from those for
3 tube B after 4 minutes;

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

T Ty T L L TR T Ty

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

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

{c) (i) Suggest one precaution that should have been taken if the same dropper or
pipette had been used to remove each sample.

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

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

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

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

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

i
=
4
1
i
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‘(d) Some students extended the experiment 1o include a wider range of temperatures. e

They then plotted a graph to show the rate of starch disappearance at different
temperatures. The result is shown in Fig. 3.

60 -

EeE
50 ERAE
| Bt
; By )l )
. L SR
rate of starch 40 = ;7{’ n | s
disappearance T \T
/arbitrary units 30, AmNRRER N
A %
20 in sk
A \
10 Bea S
ars
SEasaNens EER e
0(/ |H 12 1 ' t { ¥\V+t
0 10 20 30 40 50 60 :
temperature/°C 1
Fig. 3

(i) Explain the result obtalned at 80°C.

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

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

(i) Suggest why, on the basis of their results, the students could not be certain that
amylase works best at a temperature of 50°C.

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

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

..................................................................................................................................
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3 Some students each set up apparatus, as shown in Fig. 4, to demonsirate that germiné&ing vse
seeds use oxygen. The two tubes, P and Q, were in identical conditions of light and
. lemperature.
tube P ‘
; _ wire mesh scale in mm

X / Y
J//7] R TR

% W\ =

o OO0
OLC2020292010,

chemical which absorb coloureq
soaked seeds | carbon dioxide S marker liquid
o tube Q
X Y
% ;177/] e
om‘?@' = R 2
&R

glass beads
Fig. 4

As the seeds respired, they took in oxygen and released carbon dioxide. The carbon dioxide
was immediately absorbed by the chemical in the tube, so that the volume of the gas in the
tube fell. This made the coloured marker liquid move towards X.

(@) Most of the students found that the marker liquid in P moved towards X as expected,
whilst the marker liquid in Q did not move.

() Why was tube Q, which contained glass beads instead of seeds, used?

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

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

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

..................................................................................................................................
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(b) One student obtained different results. He found that the marker liquid in P -moved
10mm to the left (lowards X, as expected), but that the liquid in Q also moved,
fravelling 3 mm to the right (towards Y).

(1) Suggest one reason for this unexpected movement of the marker liquid in Q.

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

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

(i) Explain how he could use the measured movement in Q to obtain an accurate
, result for the amount of oxygen used by the seeds in P.

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

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

(c) - Some of the students repeated the experiment, using small seedlings, in tube P,

instead of germinating seeds. These seedlings had green leaves. The marker liquid did
not move in either P or Q.

() Suggestwhy the liquid in P did not move.

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

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

(i) State how the conditions in which the tubes were placed could have been changed
so that the results using the green seedlings would have been similar to those
obtained using germinating seeds.

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

(3]
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4  The photographs below show the structure of two fruits.

Fruit A mag. X 1

(a) Inthe space provided, make a large drawing of fruit A.

No labels are required.

Drawing of fruit A:

Fruit B mag. X 0.5

g

68
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(b) Complete Table 4 to describe four visible differences between fruit A and fruit B.

11

i fruit A v fruit B
& :
3 H

¥
J s sersiesess | eresniessrearesssassanesasasaasasssaaens rerrrsesrseniarans
....................... Neveseenenatenatareatcanattcestrtecane | taasauasasicscestatareeietatenanctntetatttiecrttatatasintnat
e rrrrreertsteeesseanens [T S AT T T T e T orpyy srsrreraseve sreressrtabeses
e h e ea et et e ettt aaa e e a AN es it s et srstetean | seeasanesssstetetatasastENetINrieteNIabtt It aNbRtrorosbaratan
K TP Sassessnecasesassrassisetensisetssts | sesssucnssestsssserestns RYTYTIN teeesnsesoas vresess seessrenes
..........................................................................................................................
ST sesescrtesinivenssses seesscicesens | seesrecsasniiirecsrrsrassersasis sredsvssatenene teesorsscentee
.................................................... R

(i) Measure the length of the row of

Record this measurement: ........

(c) Draw a line along the photograph of fruit B, passing through all the seeds.

seeds, along the line you have drawn.

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

[3]

(i) Whatwas the actual length of this row of seeds in the fruit that was.photographed?

Show your working.

Working:

ANSWET! ciiirieeiiiienierenns

(iif)y Calculate the mean (average) original seed length.

Show your working.

Working:

ANSWEr: ..vueuan, reerrenens

(4]
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; . . )ou
(b) Fiq. 2 is a pholograph of insect Z. *
insect Z
‘Fig. 2
(i) List three similarilies which are visible in the photographs of the two insects.
e eeteereerer et er e ettt e e e b st e e eb e e sa e R e e nRe R e e te b et eR e b e ebear shasabessassasenbeens sansrasab
2 ierer i eieetbreste et et e st a s e b e e a bt e as b e b et rbe b e bt ebetas e e sen e asea v asaeesbssateeareher aes
Br e et et e et a e s e e e et e e e et e sas e s e s e b et e et e s ae et se e eesatasbesb e R Lo ssRrenans
(3]
(i) Construct a table, with ruled lines, and record three visible differences,.other than
size, between the two insects.
72
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~ ' {¢) The photograph in Fig. 1 shows insect Y magnified x10. *

Draw a straight fine on Fig. 1 from the base of the left, back leg to ils tip.

Measure this line and usethis measurement to calculate the magnification of your
drawing, allowing for the x10 magnification of the pholograph.

Show clearly the stages of your working.

Length of line on pholograph ...............

‘ Length belween base and lip
Co of leg on your drawing

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

Magnificalion of your drawing ......c.cc........ 14)
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2 Fig. 3 shows a bean seedling, pinned with the root growing verlically downwards. The root *

was marked with equally spaced lines with waterproof ink (Fig. 3A). Two days later the root
appeared as shown in Fig. 3B,

pin =]
10 10
9
cork 8 8 1]
< 7 7]
5 |
4
3 5
2 =
1
4
3A 38 u
3
2

Fig. 3

(a) {i) Measure, on Fig. 3A, the regions numbered 1 lo 10. Record your measurements in
‘ {he table provided. Record also the final length of each region from Fig.-3B.

() Complele the table by calculating the amount of growth that took place in each
region.

region number 1 2 3 4 5 B 7 8 9 10

original length/
-mm
(Fig. 3A)

final length/mm
{Fig. 3B)

amount of |
growth/mm

[4)
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1
a’
X

3
i
3
3
1
A

oo 8 o R NS

7
(b} Describe the variation in growlh over each of the following regions

(i) regions 110 4;

ettt st s e s s SRR
et b e aran SRR ternree b e s b e reereetee et
s v e vevrenenens v
sennsy Yesnanens secasscas sssacansessnssessanane Passrenase te0ssvesnannea sbecssansarrsesees tenssasacvensecssnassene vesessseca sresvan

{ii) regions 5to 10.
............................. A AR R AR
..................................................................................................................................
ettt et YOO URUOROOR reesieeennnaaes
..............

{c) Another marked seedling was pinned with ils root horizontal, as shown in Fig. 4

e

12345678810

Flg. 4
(i)

Suggest, by drawing a simple diagram, what it would look like two days later.

(it) Explain your answer.

............ eevevasessssressrert bt isesbe b e

T i
e e T
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8.

A sludent was asked lo identify the contenis of four tesi-lubes, labelled A to D. They

contained solulions (not necessarily in this order) of:

-glucose and an alkali,

glucose and a protein,

prolein and an acid,

glucose only.

The sludent was provided with a supply of litmus paper, biuret reagents and Benedict's solution.
(Litmus paper is red in acidic and blue in alkaline solutions.)

After carrying out tests on the four solutions, the student recorded the conclusions which are

| set outin Table 1.

Table 1
test-tube A test-fube B test-tube C tesl-tube D
conclusion from ; prolein protein .
biuret test no protein present present no protein
conclusion from reducing reducing no reducing
o _ sugar sugar reducing sugar
Benedict’s tes! present present sugar present
conclusion from neutral neutral acidic alkaline
~litmus tests solution solution solution solution

for
Examines’s
Use
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U
{a) Study Table 1, then complele Table 2 with your suggestions of the lest resulls upon *
‘, : which the student's conclusions were based.
Table 2
; . ~ basis for i ) : 5
g conclusions fest-tube A {est-lube B {est-lube C {est-tube D

resulls of
biurel les!

resulls of
Benedict's test

red
resulls - litmus
- of
litmus
tests . | Dlue
iitmus

(b) Igentify the solutions conlained in the four lest-tubes:

lest-tube A

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

lest-tube B

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

test-lube G

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

. test-tube D

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

{c) Name one region of the alimenlary canal where
(i) proteinis digested in conditions of low pH;

{ii) glucose is produced in conditions of high pH.

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

4
5
B
B
A
4
k|
i
4
4
]
H
:
i
i
i
H
H
1
4

i

2]
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An experiment was carried out to investigate the effect of light on growth.

Five maize grains were planted in moist sail, in each of two containers. One container, A, was

. placed in a box and lit by lamps placed above it. The other container, B, was placed in a similar

box, but in the dark. Fig. 1 shows the heights of the seedlings after 6 days. Not all of the grains

germinated.
L box
L lamp

height of
seedling
/
EBR . TR NN container A
1 2 3 4 5 soll
7 " tainer B
B container

Fig. 1
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(a) Read the instructions in this section then, in the space below, construct a table in which
to enter the measurements.

Measure, in mm, the heights of the seedlings in container A. (Measure from the tip of
each seedling to the soil surface, as shown in Fig. 1). Then measure the heights of the
seedlings in container B. Record the two sets of measurements in your table.

[4]

(b) {i) Calculate the mean (average) height of the seedlings in each container and record
the result below. Show your working.

Container A Container B
Working: Working:
Mean height ....eeevvernniveencrirnnnns Mean height ....ovvveviveccrerennena.

(i) Suggest .one -condition, :apartfrom light, which may"have:caused differences
- between the mean heights of these two groups of seedlings.

(c) Suggest two reasons why it was decided to plant several grains in each container,
rather than just one. Support each reason by reference to the results shown in Fig. 1.

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

[Turn over



(d)

4

Suggest why the lamps were placed above the seedlings in container A, rather than at
one side. :

P e
il

T T L T T T T T T T R R R T Y Y Ry Ty Y P P T P PP YT PR Y PPy

5

R R R L Y R Ty Ny R Ry R Ry R Ry P T Y Y P Y YT YT

..-....-‘--.--n..--..-.-.-..q-..--'...--........-.......--...--...-....--......---o-.--o--ano..--....a...-..-..--..a-...-..-.a--..--oo[:zl

. 2 Fig.2is a photograph of a flower, with some of the outer parts removed.

Fig. 2

For
Examiner’s §
Use
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(=) Inthe space below, make a large, labelled drawing of ths flower, as shown in Fig. 2. v

83
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(b) A fruit of the flower shown in Fig. 2 was cut across. Fig. 3 shows a drawing of the cut -
' surface.

Fig. 3

(i) Label two of the structures shown in Fig. 3.

3 ‘ (i) The actual width of the fruit drawn in Fig. 3, between the lines marked X, was
4 8 mm. '

What is the magnification of Fig. 3? Show your working.

Working:

Magnification .....c.ecvemeineviisicinnnnn (5]

84
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3 Fig. 4 shows a‘pparalus which can be used to investigale the effect of different light intensities on
- the rale of photosynthesis.

Bubbles of gas containing oxygen were produced by the pond plant during photosynthesis. These

bubbles rose 1o the top of the test-tube. This forced water into the capillary tube, causing the air
bubble to move along the tube,

gas collects 1 ,
here - — heat filter
test-tube :{_j
pond plant ]
syringe ::-j
gmm;.-:_: Syt
=
0 I “:‘:"
scalg — E'j ¥ i
10 =1 Rl
=] .
20— g -~
i -
: 30 I P
air wlid ~ =
bubble *\40; : -
in capillary ? ? S
tube = i U
SO t+=HiF T
— |- -:_:_j f— __ movable
60 it el lamp
o
80 T il
LL:u —:—-—-—-
et N S
Fig. 4

The lamp was placed at different distances from the plant. The intensity of light reaching the test-

tube, and the distance moved by the air bubble in 4 minutes, were measured and recorded each
time the lamp was moved.

The syringe was used {0 bring the bubble back to 0 on the scale, at the stant nf each 4 minute
period.

86
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Usa

. The results are shown in Table 1.

Tahle 1

distance moved by bubble 1
in the 4 min period/mm

18

30

42

54

58

58

l/'ghf intensity /
arbitrary units

0.5

1.0

2.0

3.0

4.0

5.0

6.0

R e

7.0

=
o
QQ
£2
§S,
|
o
QQ
£
-
)
e}
0N
=
3
[22]
[s}}
Sy
Q
=
-—
-t
L
0.
o~
)
S
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! 10
(b) Why was a heat filter needed?

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

-------------------- u-nuu-nnuun.-n-un-.o-n-u-nuu.-nn--a--unuu-..-nnnuu-.u-u-uuu-nuuunuun-uu--[1]

()

Each time the lamp was moved to a new position, an interval of 5 minutes was allowed

before starting to time a 4 minute period for movement of the air bubble. Suggest a
reason for this 5 minute interval.

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

(d)

Suggest why the rate of movement of the air bubble was the same at 6.0 units as at 7.0
units of light intensity. -

(e)

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

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

..................................................................................................................................... (2]
() Suggest a suitable control for this investigation.
..................................................................................................................
.............................................. pterete e e et ebe s beesa st s b e st e e st as s asrnetanrassasesansanernth ] ]
%
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Exanm:
!

Fig.1 shows: how four different food tésts (1, 2, 3 and 4), were carried out. Each gave a | "
positive result,

1 2 3 4

1 | I 1 [ 1

e Mo rf e

gy it ~_~{ sodium

reagent: ~~aW St NG | ~_—|—hydroxide
« . - fintid gl lution

sample of - ] - = S0
food:; m__,_lf\ k@i——-c D

H !
freatment: shake boil in.water-bath shake, then aud 5-10 drops:
thoroughly tor 3 minutes add.3-10 drops ‘of copper

of water suiphate solution

| | |
|

_vi*

o

observation: black

orange cloudy mauve,
3 colour precipitate. white colour
: colour

] Fig. 1.

!

%
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3

(a) Complete Table 1, giving the names of the reagents W, X and Y, and the type of nutrient
shown to be present by each of the four tests.

Tahle 1

tes:

reagent

nutrient
in sample
of food

(5]

(b) State the colours you would have seen if the results weré negative in:

test
tast

test

© @

d ereterteteeierettevecn et e eeesreaesea s et ae e s nassantaaaabanasanteass eereeressssensenss

2 s reerersesastesena e saassesnans seteereesssenasiseseinasesnesrastorsasinsasernaserane

55 ...... 4sasaseasanns ssenceseserscasrracsancanarrnnasen Iy 4ansrsrensianipessenstacstasncovonarecrcossrntssonescs
h ¢

1733

i~

Suggest two possible items of a person’s diet which are rich in the ‘nutdent in

Suggest two possible items of a person’s ‘diet whlch are tich in the nutrient in
fond D
AOOV L Y

e resss e resesseas cerenrennenens vereasen ceverreens Land o,
&

0810/6 W37
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& For
" Examners
Two batches of tomato seeds were placed in dishes fo germinate. Water.was added to the tse

seeds in dish A.

A 25% solution of the juice from a fresh tomato was added to the seeds in dish B.

- Fig. 2 shows the two batches after 4 days.

-Fig.2
(a) State two conditions, other than water, which are needed for-the:germination of the
seeds.
L O YR CRO AP RRR 2, e reseessssissnensebtsssenaraane 1]
(b) (i) Describe briefly the results shown:
N QISH A} et sttt st e s s sa s e e se st sebss st esaesabesasanes
in‘dish B. ......... corenesnresarens S PR srsosnensanes
92
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(i) Make an enlarged, labelled drawing‘ of one of the seedlings from dish A,

Suggest what has caused the difference between thie two batches of seeds. -

PO
SO PO et e e s s sttt a e at e s naeen
Suggest how vou would {ind out whether this factor, which affects the germiration

H
of tomato seeds, also affects the germination of cther types of seeds.

veasersrracnn tasesssiecsrseasacany Kessanassisanne sresesacaen sesecasesssaves L Y P

Arestserasrevssense srresrersasaceanu e brssssstvavans snassane asesseaveas L Y R R L Ry P Y VY P VY PO
b

ssesaaresansatrtstiransr sty arseneassa T S R Y Y TRy P YR PP S PO PP

L T Ty Y P Y P T Y PR TP T PR PPy

14]
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Fig. 3is a graph of the mean (average) mass (weighl) of human bables during their first year. v
12 T T T
! I 3 J[ % | %
I |
' ! i 1
i
| i
] - l
10 i L JI) i) R ) ] »
[ i1 W [ Il )
! ) g i j i
n L [ A R ]
4 1 [N ! H - i |
; T ; 1 NN I ]
1 14 i ! L 1) o |
1 } it 11 ol
g e
H -
) i 1 ]
el ! 1
mass/ N B ! x
kg
,/
6 7
4
d
3
7
0 10 20 30 40 50
age/weeks
Fig. 3
Table 2 gives the mass.of two babies, A and B; during their first year.
Table 2
age/weeks
2 10 20 35 50
baby Afkg| 3.4 5.4 7.2 8.8 10.5
baby B/kg| 3.4 4.8 5.0 7.8 8.5
{a) (I} On Fig. 3, plot the mass of baby A. Show the poinis clearly and [cin them by ruled
lines.
iy Using the same axes, plot the mass of baby B. The two comgizied curves should
be distinct and clearly labelled.
(5]
(b} () Whatwas the mass 6 Daby B at 30 WeEKS? wvricienneinsersssssssessssssssensseannss
(i) Atwhalage did baby A have a mass of BEGY i ccerinincnnneens reeesreneeniene RO
(2]
94
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(e:

A
/

Suggest two possible reasons for the shape ¢f the
particularly why it fell so far below the me '

-

[

7

. z . e
o - £ hahy - :
fad S Aell;
graph of baby B, explaining
P

(S

--.|-00\'..nl'bh-‘)th'tlnc-a~---'§--lct-oloslto.\h¢¢"§\ln'-nt'ttt0060‘llcsngit..h!tnlﬁin‘ulcn--:t:l‘bll'a-..vt-whnn--n..ct!.n-'t:-0
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A

For
Examiner's
4 Fig. 4 is a pnotsgraph which shows a leaf attached to a stem., Yse

Fig. 4

(a) Make a large, labelled drawing from Fig. 4, of the two lowest pairs of leaflets and the
piece of stem to which the leaf is attached.

R TR R R R R O T Ty T T T TP YT Y Y

DHSEAVANLATE wiveiiciininiiiit it be et s et bs e e s sae e as b s e e b e

2
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For
Examiner's
-

N 3 H - H S PURRNENS u
{c} Fig. & shows two more leaves, Y and Z, from difierent spacies of plants. *

i
.‘,1:1 ERD
i
RSl

; (i) Lisitwo features, seenin both Y and Z, which are typical of leaves.

1‘(

B D R Y R D R S T R Y T Y P P P Y P P

2.

L L R T Ty T P LY T T R Y Y Ry Y T P P PR P Y P TP

[

. (i) State two ways in which leat Y can be seen to differ from leaf Z.

1.

P L T T T R S T YT Y Y Y P YT TY P PP PPy
A tNeeaa008 aaaasateneanatsetatennaniniesariudiendantoesansntatotesatensatsoantseertoatitcnntacancracnsanantenitidansnanesy
e et e reareeasNer N IEANSILANt IRt aN AL o NATIN IS AOTYLLIOIRISANRRISILERL S

D T T T T Y TY T Y P PR P

L T L LR T R R P TR PR

Cooyripil Acknowic Syamenis:

Cuestion 2. Fig. 2. &

op, Lilestyles, roproduced by permission of Macmillan Press Lic, 1679,
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Exammner's

(a) Make a large drawing of one spore-producing structure with the chains of spores vee
attached, and the hypha that it is developing from.

(b) Draw aline through the middle of one spore on your drawing.

(I3 Measure the width of the spore on the drawing.

(it} Calculate the magnification of your drawing ccmpared with the actual size of the
pore. Show your warking.

4]

{
100
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For
Exammer’s
- ot e . » . .- et ad t o . Use
2 Anexperiment was carried out using three £'anis of the same species. Each one was keptin
a cark cupooard for 12 hours sefore the experiment was cariied out,
One leal wos detached from sach plant and irmmediately placed in test-tubes, labelled A, B
and C as shown in Fig. 2. The tubes were then closed using bungs.
Red sodium hydrogencarbonate indicator solution was placed in each of the three tubes.
The indicator is
red in normal air;
purple when there is {ess carbon dioxice than in normal air;
yellow when there is more carbon dioxide than in nermal air.
A B Cc
green leaf chlorophyll green leaf
containing
area non-chlorophyll ‘
containing /black paper
area

Fig. 2

The test-tubes were then left in bright sunlight for 3 hours. The colour of the indicator
solution was found to have changed in some of the test-tubes.

(@) () Suggestthe colour of the indicaior in each lest-iube after 3 hours.

fube & ... ettt sae e roresaneens e
™
he E
TUDE B e e s et e e rerereenrenen |
P}
fube © et RN SRR, 2]

051046 598 101



(ii

(b) ()

.
{in)

3 ‘ v For

Examiner's

. . . . Us
Explain each answer given in (a)(i). °

Tube A

Describe how a green leaf may be tested to show the presence of starch. State
what safety precautions should be taken.

- i e ] PRTRY S T ey 4 L JO G g | e AY s e et A
On Flg. 8, shade the area of each izaf which would show the praesence of starch.

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

e L N N Y N T LT LTI I Y
.................................... L D D T R D D Y Y P TR
.......... 08 s s e srae et rnEs s s esotetsarannessseAsssaensrisiersonIsessrsnretctsasrsaiveractacantsvsantncsnastosrstsntass
............. R R N S T Py P Py P T R

................................................................ L Ly Y R Y PR P T TPy

. e seasesasasrsscacaaren R I R L L L Ry P T T T P Y PR Y T PP TT
.............................................................. P TR R R R R Y T T T T PR LT YT RO T
vesssmsvsrassersnasnress essnranen sravessverssecnanas cesana srnense besoesrssaes sasesessese sevesnansace tersasesrsentens
tesean Messesvsrseveareesesresseanirentesnnatinn seceesaniians tesvesssoncsanas tesasevecaanse sreversessrecscrsan ITTYTE

t
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32 Petal colour in peas can be controlled by two alleles. Some varielies produce red flowers,
others are always white-flowered.
{a) Suggest now a red-flowered plant could be cross-bred with a white-flowered plani by a
scientist in a laboratory.
@]
------------------------------------------------------------------------------------------------------------------------------------- VJ
h 2z fromi fhis cross were collecied and grow: the following year. Only red-flowered
DIGMS WEre _:*“ duced.

no white-fliowered plants were protuced.

.............................................................. BSOS SO O UORUSSURRUPUOPRUUSUUPPPORRORS & §
The scientist wantis the red-flowered plants to seli-p

=

n he ensure thel no cross-pollination take

4sessnsarsaane essanssonss 4sessrscvssanvecesnae sessesscsasnssnas caresen seanreccarersarn e R T R T YR AN

103
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(dy The seeds from these self-pollinaled nlanis were grown to produce another generalion
of plents. Fig. 4 showss a flower frorm each plant of this new ganaration.
key
while
A\
{
i
)
: Fig. 4
(i) Count the number of flowers of each colour and record these in a suitable table in
i the space below.
j s
N '
4
[1]
(i} Calculate the ratio of red flowers to white flowers.
|
}
: FRALO ettt sttt st sa e s aae st e rae s s s et en 1]
(il What genetic ratio does this represent?
vy Explain vy this ralio ves obtalned.
...... O OOV SO U U ROV USSUROTUOURRTRRRRRROON 124 |
104
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Fig. 5 shows a device which can be used 10 test the response cf the skin to touch.

[ TTTT———cork

mounted pin

pin head

An exgeriment was carried out on a student, whose skin was touched either by one pin-head
only, or by ooth pin-heads together. This was repeated ten times on different parts of the
body. The otudem being tested was nct allowed 1o see g number of the pin-heads which

- *ouc‘xwd the skin.

" The number of tmes the student correctly siated whethar one or two pins louched the skin
WES .ecsrdad vhe exneriment was carrigd cui on a total of three students 4, B and C. The
rnumber of correct responses for each student is shown in Table 1.

Tasie d
sludent number of cocrect responses
T .
finger palm of hand back of hand back of neck
4, A 10 g 8 5
i
B g S 7 4
C 10 7 5 3
Total
Average

(@) (1) Complete Table 1 for each part of the body to show

1. the total number of correct responses and
2. the average number of correct responses.

For
Examuner’s
Use

105
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i 1o show the average number of correct

~
i

(ity On the grid below, draw a bar ch

ay.

responses for each part of the bo:

14}

T

[

T

[

1
1

R
.

gt

1

P L

i1

1

[

{
T

1

{
Ll

ct!l

it

(fif} Using the bar chart, which of the four parts of the body is

1. most sensitive to touch?

P T T S LT Y

esseve

asee

R T L R T R T LR T T Ly T P T Y Y YT T Y

2. least sensitive to touch?

esscesvernsranse

ssssres

sescenvnesenne

'(iv) Suggest an explanation for the difference in sensitivity between these two areas.

vasssecsvsasescssassossnnsn

sessense

Sessessvessrrsasaesssssesnsatsosstrene

sessae

€tsadsssrscatacsnssinseressnans

sessee

cesae

avasnsarnscea

svsecsysvssasctannsane

sesscesscunsnrires

aese

IYTIRS

;om seeing the pin-heads touching the

(b) | Suggest how the s

vented |

[~

nis could be pit

1=
A

i1
i

skim.
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2

1 Fig. 1 shows the pulse rates of two students, A and B, basfore, during and afier a short

period of vigorous exercise.

exercise
period

140

120

pulse/

beats per 100

minute

80

student A

studsnt B

5 10 15
tima/min

BN

{2} Mow long was he paricd of exercise? ..

iy ) Siate three dlfferances bsiweern the curve for student A and

s o med Bsgm oy he roendio vy 13—
iy Suggest two reasons why the rosulis wera different.

1o seossceenrernsasavusstresacasiscsartassssianstsansone

TR TR R T R TP Y PR T YR Y TR T Arscassacesrassnansarses
-~
b A00EP20NOINNRENATIIGLIITIEANERTORNT R trssnass L T T YRR RY Besesssisavesaa sescessarcace . dsssnvansesacs

G106 W3

20

BeaesreIvIIeITeNIICaIALINEREITAIERUS

108

e 1]

the cuive for studsnt B.
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g For
Examinor’s

(c) State three ways in which the increase in puise rate during and after exercle « ould
affect the metabolism cf student A.

casssuanay ssesernssetessose R L LYY TR T T TR NPT T R Y PP 2ecrtessrnnces esversevocsisasass ssesesnasnarsanvas sessal

seerersssacare aesssassanes R P Py P Y PP PP Y I sssrassucae .. “ssassacsasarnsnans Ssscesavseersiasarssnsasesansenatbans

2. ................... L S L L P T R YT Y Aenaresssosessrsssntsavacssscrnes sccnssensesensry sssessu

B8 0000 a0i0808008ataetssetiordaatsenetaess e stotatstetrcatasesiicstosabssasaneiostnocrreessonisdsosstatsstsotsnass Sesesaassrncennszeassans g
H

-

[ T eararsannce seesarsetviasarsnstiinseies teresieassasarienns teesartsnvavaansuaness esersrtanencanes reseseres senese aseseansenns

(< {1} Supgest a sultable form of exerzise {ur a class of students who wers doing this
suparimant

4%
ceroerenrenaanreas erereeeenreeans creerresrennanraans Feereeebeeteerreeesreseereeseasseantertasesnnssnnesansresaraal ]

B Describa how you would measureg your pulse rate.

oy
(e

D R T R R T R T L Ty Y R Y TR Y YY)

P R I T P P Yy Y T R T R T T T P P PP T P PP T P P PR PPV PP TP Y PR YN PesEBAtersaaraRIssstes IR snasteRRtOsRsRssseenE .-...--.[1]

109
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Examine?’s
Usg -

o

, . " f o m \
Fig. 2 shewes two seedlings, A and 3, whic the &
=t
~

L -
it .78
darkness and tho othar in normal conditions of day an

4
-

gae. One ssediing was grown in

7 T Satm ferey viiaibln olreilarit Aty ;o A i
fey () Slale twovisibie similarilles betweern s twe seedil
fo  cusentscncenssrncnsitenssnes

R R R P e A P P TP PP PR Y EEY T PY Y Y

-nnu“.uu-..--.-“n.-n.nu...-u-nu----u-.-.u-uu-uu-nuuo-.....u-.n.u.uuu-.-.u.n..."....u.-.-..{2]
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5
(liy State three visible differences betwsen the two seedlings.

A B

s ettt et a st b et saro e s s s an b aunonebee
.'....I.I.'ll.lll.lllll.l.....'..l'.ll...ll.l.'.ll.l.lllll..‘ SnassuceshasnnrndbAGlbtOPELIOFIS Y . . tadesesany .
e Gsaesseesstesssentes Ceeteseessarassesttesisartsasaasasenes
O URRRROUI

(3

(b) (i) What environmental condition caused the differences between A and B?

cerev sttt et sa st e bttt rp s R [1]

‘(il) Seediing B was placed on its side and allowed to continue growing. Draw a simple
labelled diagram, in the space below, to show what it would look like after a week.

(i) Name e substance which controis the regponse shown in your diagram.

S EYA
r
(e

e} LCazscribe, giving practical detalls, how you would produce seediings similar to B,
without using scil.

D R Y Y TR TP YR TP YT Ty

D g R P P P P YT T YT Y TY T T evsesaqssecssansraneraninen

111
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{2} Suggestreasons for the eppearance of the leaf

5 oy o~ - P T in 1t ; -
{i}y Seasons for tha holsgin the lzaf,

.:---.-----;-.-..--.-.-.--.-.---.------u-...........‘-..a.»:..-a.....n-..n............-.---cn----..-------.-----s-.-.--.o..-.a{EEI

TV B e feye e = Pl mf tanrie it nalns
A Heacons for the astworl of Uasus wnlch remalns.,
L]

e R R S T R R N R L R L T T PP T T r Y e L)
L R L Y Y T Y R R Py Py R Y P P P PP TR T

1} Teowhich main group of flowering plants did the 122f belong?  vcicvrnrrreinerreereees

3

il

tate a reason for your answaer.

4

L T L R Ty Y T T Ty R Y T R PP P PP P T Y
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{c) (i) Desciize how you would demonstiate the prasanca of water-conducting tissus in

the petals of a flower, using a solution ¢f a dye.

.........

oS! 4? this vizter-concucting tissus, s

45 Draw e simple diagran Lo ahO‘N 2 appaaranc
e i
. - ! PR, 1
vou would exoect to see i, Infongitudinal section, under a microscope.
g &

2]
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ts shown in the

i

mall fru

In the space below, make a drawing of one of the three s

photograph. Labels are not required.

(@ ()

r—

el



9
() Measure the length of the fruit on the photograph, and then on your drawing.

Calculate the magnification of your drawing compared with the size of the structure
from which the photograph was taken. Show your working. ‘

Magnification ..., {3l
(b) Small fruits of the type shown may be adapted for dispersal. Draw, in the spaces below,
two simple diagrams to suggest two ways in which the top of the fruit you have drawn

in {a) (I) might be adapted for dispersal.

tate the dispersal agent in each case.

Pilosnmogmt oo o mpnmt o pramh r
Dlsizozal T L P N PR fASLEISEI BGONT viiivieviiisisninisisncensinns 13]
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" — . . . — Use
i Fig. 1 shwws the external appearance of three species of animal, &, 2 and C.

&

(i)

The actual length of animal C was 0.4mm. Calculate the magnification of the
diagram. Show your working.

Magnificalion ......eeeeieereveerenvcencseerensrerses [3]

‘Animals of species D and E were kept in a laboratory. Species D is herbivorous and feeds on
oranges. Species E is carnivorous and feeds on species D.

. B0 individuals of species D were placed in a container with plenty of food at the start of the
investigation. After 15 days, 50 individuals of species E were added to the container.

Table 1 shows how the number of individuals of each species changed over 35 days.

Joarck
o
~J
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Table 1

_— , T
| time/days | number of individuals

D =

[ S

50
4006
700

1000
1300
1000

N no

o (@]

h i ek

— DN D

U O UM O U
OO OOOLO

G W
Ol &
[O2Nee]
[ IRe
(@

(b) (i} Piotthe information given in Table 1 as two curves on the axes below.
The two curves should be distinct and clearly labelled.

number of individuals

A— - -~ - I
e I 0
+
B N g B T i 7 O N
— T S 4 IR 6 O T D - S N 6 0 U Y QO U U ¢ - - -
- —~ b=ttt —t— =t =t e e Bl o ot St St BT P S B e I B O et ot B ET S B S B S O Y 8 B B — | —t—t—1—]-1 B ot B B B B B B B O S B -
— | N =11 b o e e -t
==t R R = B B B Ee B - ==~ -
N 5 N - Ao e d-
4 { o Al i ol = 11 - B il el o o O B ~r=t—i - - ~t

— e - - _‘_.._-_‘ —
A i S O O - i
4
}
i DU Y Z N

|
R - R e S N

time/days
5] 118
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4

(ii) Suggest the approximate number of species E that might have been present on
day 40.

ﬁ rvssenneesanne reereeere e raeas reeree ettt saenenssanne creeereeneas T eeeresaen SO &
(c¢) Account for the changes in the number of individuals of species E.

....... Eeeesateeseseeesetiaseeseeeteeta i te et e aert et ea gt b e et e et e et r e Rt e bt e e e s st e s anatennaesresanseraasssnsassaane| D]

[Total : 17]
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6 For
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2 Fig. 2 shows three sets of apparatus, A, B and C, used to measure different biological e
processes. :
, A wire mesh scale/mm apparatus
L < P | ] | placedin a
= =3 dark place
§ \ . \coloured
. soaked seeds chemical which marker liquid
absorbs the gas
produced
B

cut leafy
twig

““““““““““““ '1--"-"—m-<i_
; l =)L narrow
~. I S iyttt tL’be
:LC“'. o B sedectinds =~'"~E'z‘::.~" teszey -"mpm waler
01 23456 7 8 910 ~—gasbubble
syringe
casoulble [ 09511 ! .
. Lo Com [
[ a2 —
{
— WELaT
Flg. 2
f {a) Name the process that can be measured by each apparatus
; B e et ab ettt e s e st e e s e et et ebeasaasas reessesarssasenne
B
7 B ettt ettt et e e e ete e s e e e e e s et st e e R e eR he e A s et e e aras ba s aesaeesaeneseeaensanarass (3]
3 | , 0610/6 599 121
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(b) (i) Name the gas which is produced by the process measured using apparatus A.
ettt s a e s sasnnee feteereeaaneerntennnisenaneas cetrereesaeeearaetennns rareteenanaens neeend] 1]
(ity Suggest one possible control for an experiment using apparatus A.
erereseetaesntesantaennrenas ettt es e e e e snaens reritrst ettt e e creeesneas revessenneas v 1]
{c; Whesn using apparaius B, it is possible to vary the external conditions.
Suggest how changing one named external congition would afiect the biological
process mcasured by apparatus B.
...................................................................................................................................... 1]
{d; ¥ Name the gas produced by the process measured using apparatus C.
certerstrens e ereeresiesttenereriietresaenacassbass i attaesasaetras s steeeraaesasibsaeen rteenrensenes UTO s §
{0 How weuld vou keep one named extemal factor constant when using apparatus C?
[Total : 8]
i
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8 For
Examiner's
) . . Use
Fig. 3 shows part of the lower surface of a leaf viewed under the high power of a
microscope.
Fig.3
() (I) Name this lower layer of cells.
............................................................................................................................... M
(i How vould Fig. 3 be different if the lower surface were viewsed under low power?
............................................................................................................................. [2]
iy Describe how you wouid make & suitable preparation {slide) of the lower suriace of
the 1=ef, to be vizwed under ¢ micrescope, as seen in Fig. 3.
............................................................................................................................... [3].
123
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Fig. 4 shiows a stoma and some surrounding cells.

stomatal

nucleus
Fig. &
(&) () Mame, on Fig. 4, the structures iabelled A and B. B )

(il State two differences, other than size, between a guard cell and an epidermal celi.

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

[Total : 10}
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C610/6 S99 [Turn over



10 For
: Examiner’s
Use
Hold this page at arms length. Close your left eye and look at the + below with your right
- eye. Slowly bring the page towards your face and continue to look at the + with your right
eye. ‘
-+ @
(a) (i) What happens to the @ when the page is moved closer to your face?
............................................................................................................................... (11
(ii) Explain your observation.
............................................................................................................................... (1]
(b) ‘Fig. 5 shows a horizontal section through a human eye.
Draw, on Fig. 5, the image of the arrow which is formed inside the eye.
chiect
A
i
|
Fig. 5
(3]
[Tetal : 5]
125
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‘(@) (i) Describe how you would carry out a test to show the presence of fat in a biscuit.
What observation would indicate the presence of fat?
=] SO USRS U SR TRUUTSUPPPUTROROTPTIO:
ODBSEIVALIOI .veeitataeeeerectie et et e s saetre s e sas et es s e rtaeseeseceesesaeranseassasesasrneaeaessenss
.............................................................................................................................. [3]
(ii) Describe how you would use this test to compare the fat content of two different
: types of biscuit.
.............................................................................................................................. [2]
(b) Complete the equation below to summarise the process of fat digestion.
fat + water 3 et eeeree et eaaaneae s F e enerrreneraren e aaes {3]
{enzyme)
[Total : 8]
128
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2 Fig.1 shows an experiment to investigate the rate of cooling of ‘water in two glass *
containers, A and B. -
lid v thermomete
B — ter
I | e e
N | U
i S L
: ‘ A B
Fig. 1
Table 1 shows the surface areas and volumes of containers A and B.
Table 1
‘ container A | container B
surface area/ cm? 300 102
volume/cm?® 500 100
The results of this investigation are shown in Table 2.
Table 2
. temperature/°C
time/min:
coniainer A | container B
0 66.0 86.0
1 65.5 64.5
3 64.5 62.0
5 63.5 £60.0
7 62.5 58.0
8 82.0 57.0
9 60.0 54.0
10 59.5 53.0
(a) Plct the results in Table 2 as two curves on one set of axes. The two curves should be
distinct and clgarly labelled.
e
129
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|
I
{
! |
ii JY i T ] 1
L . L A I
(6]
(b)Y (i} The surface area to volume ratio for container A is 0.6 : 1.
Calcuiate the ratio for container B. Show your working.
RAHO «.vvceeeiiieinaee s eeeevanes 2]

~{if} Using the graph and the information in (b) (i), describe the reiationship between
the rate of cooling and the surface area to volume ratio.

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

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

(c) The fall in temperature between 8 and 9 minutes is faster than between any other pair
of readings. What might have happened to cause this more rapid fall in temperature?

..........................................................................................................................................
|

. (d) Explain how, at the north pole, a large polar bear and her small cub are able to maintain

the same internal temperatures but the temperatures of the large and small containers
do not remain the same.

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

[Total : 13]
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6

3 Fig. 2 is a photograph of a dry broad bean seed, A, and a broad bean seed that has been

soaked in water, B.

(a) "Name X and Y on Fig. 2.
Fig. 3 opposite, is a photograph of a broad bean seedling.

(b) () Make alarge labelled drawing of Fig. 3 in the space below.

9513 . 0810/6 W93

(2]

(7]

131
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TR AT G

. soll level ————,
: R
: s
: . : ; Ni‘%‘,&f;.n ;

: K &
:

P broad bean seedling

| : Fig.3

132
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(i) ‘Make a simple drawing to show the appearance of the seedling between the
stages shown in Fig. 2B and Fig. 3. Labels are not required.

[1]

Fig. 4 opposite, shows a mung bean at approximately the same age as the broad bean in
Fig. 8.

(c) Complete the table below to show three visible differences, other than size, which you
can see between the two bean seedlings.

broad bean mung bean

(3]
[Total : 13]
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o

green cotyledon

'
i
i
i

soil level

mung bean seedling

Fig. 4

134
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U
4  Fig. 5 shows a food web for a freshwater pond. ¥

Fig. 5

(organisms 3 and 16 are greatly enlarged)

(a) Two trophic levels are listed below. For each level, state two examples from Fig. 5.
Identify them by their numbers.

(i) Primary consumers (herbivores) ......ovecvrvevvesiersenniens =Y 1o OO
(iiy Secondary Eonsurrgers (CArnNivores) .....eeueevevrseeeninsens aNd oo
/ (2]
/,/
/
/

/

135
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(b) Using only the numbers in Fig. 5, construct a simple food chain with five stages. *

(c) Suggest how you could collect large numbers of the microscopic organisms numbered
3 in Fig. 5.

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

(Total : 6]

9513
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1 Flg. 1.1 Is a photograph of flowsr A, cut In half to show Its structure. s

Flower A

‘ Flg. 1.1

: 138
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(a) Make a large, labelled drawlng of the half-flower In Fig. 1.1, to show details of its | ™
siructure.
(6]
S 139
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| 4 Fw

] Exammer's
Fig. 1.2 shows another flower of a different species, flower B. *

i
i
i
1
:

B o Flower B
' Flg. 1.2

P (b) Construct a table, in the space below, to show four vlsible diflerences between
L flower A and flower B.

4
A
4
8]
i

i

[4]
[Total : 10]
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|

2 Samples of animals living on the surface of logs in a woodland were collected. (e

The animals found on the top and sides were brushed carefully into a tray.

The animals found on the underside of the logs were brushed carefully Into a second tray.

S The animals were Identifled, sorted Into groups and counted. This Information was recorded

In Table 2.1,
Table 2.1
animal group | feeding category humber of animals
top and sidesof log | underside of log

snalls harblvores 4 3

mites herblvores 12 9

larvae of files herblvores 1 8

centlpedes carnivores 0 5

spiders carnivores 2 7

beetles carnlvores 2 4
woodlice detritivores* 2 10

. millipedes detritivores* 1 4

* Detritivores are animals that eat dead matter such as fallen leaves.

(a) (1) Complete Table 2.2 1o show the numbers ol animals in each feeding cateqory
expressed as a percentage of the total number of animals found on the underside

4 of the logs.
3 ‘ _
5 . Table 2.2

number of animals found on o
feeding category | "y o nderside of the logs percentage %
| 4 herblvores 20
' carnlvores 16
detritivores 14
total , 50 100 2]

0610/6 500
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@) Using Fig. 2.1, construct a ple chart to show the proportion ol herbivores, tha

carnivores and dstritivores collected {from the underside of the logs.

Fig. 2.1
(2]

(b) Suggest two reasons why most animals were found on the underside of the logs.

(c) Describe an investigation you could carry out 1o compare the number of animals living
amongst fallen laaves in two different woodland habiltats.

§ 8000000 taaneararareaeansatataNtatistesteatorstisaataateatnalectertt et iereerieasacestitesesassessaresetnqaceacratanesaadensranecssanes

LR T R T Ry T T L T T L T Y P T P TN
......... LR R R R Ty R R T R R Ty T Py Ry Ty TP T Y P Y PP P YR P YT T PYP R PR T
----- L R R T T Ty T Y T Y T T P TR PR

.l'.'."..0.'-"I'.OII‘I'I...l.l..ll.ll.lI.‘ll...l..lbll.I....‘l.'.l'.'.".l.'l.l.l..l.“I'l....'.C..'."'III.'.II..'.I"...'l...'.'..[4]

[Total : 10]
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i 3 Flg. 3.1 shows the apparatus thal was used to Invesiigate the activity of yeas! in a glucose e
solution.

delivery tube

thermometer W

7171 1 (

{ 4

i $ -

‘% __—‘ =1 FQ

' : water at 25°C X 1S

1 - /y?asl in u :bn

- glucose solutlon A4l

~ water

i L“ _—_2/
Flg. 3.1

The number of bubbles released In one minute was counted. This was repeated another four
times.

The temperature In the water bath was ‘then ralsed to 35°C and f{ive more counts were

,made.
Table 3.1
number of bubbles
roeloased in one minute

25°C 35°C
1 11 17
2 12 19
3 14 20
4 13 16
5 10 18

total
mean (average)

Bt Sy . han

0818 800 144
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Ex..;:;i;wl's
(a) () Complete Table 3.1 to show the tolals and mean numbers of bubbles released at o
each temperature. [2)

() Name the physiological process in yeast which is Investigated in this experiment.

......... e s eAR AR R AR SRR RS Rs s ssesssssssssssessesraesesssssssssssasssessssnined 1]

(lll) State the effect of raising the temperature on the activity of yeast.

Explain your answer.

L T T T 1Y

EXPIANALON .oivverciitissnnsnsssensissisiesinariissmmssseisenensesmsississsssssonssssans

sasesesvee

.......... hreebetessesietie ettt e b RS RES e s et SR e e ae s bR RE4Sasesanaees senbesatesnansstensaessrneseerans O]
(b} (I) Name the gas present in the bubbles.

-------- T Ty N T T Y Y R Ty Y T Ty Ty Y P PP TYT P YT Y RY

(1) Describe a test you could use to identify this gas.
............ O OO T TUO RS TRPTPRPORRN b
(c) Explain why It Is befler to leave the apparatus for a few minutes at each temperature
before beginning to count the bubbles,
PO SPO TR ORS PR PPTIURTTRRRRPPIRTRRRPTRURRR 124
[Total : 10]
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An experiment was carried out to investigate the effect of dilferent concentrations of sucrose
solution on the length of potato sirips.

Flve tas!-tubes were set up, each containing a diflerent concentration of sucrose solution.
Another lube was set up containing the same volume ol distilled waler.

A strip of potato tissue was placed In each tube. The strips were of equal size and as shown
in Fig. 4.1.

70mm

10m—%/—= I¢=]:2mm

Fig. 4.1

These strips were completely covered by the solutions and were lelt in the tubes for 30

minutes. The potato sirips were ramoved and measured. The results are shown in Table 4.1,

Table 4.1
concentration of | Initial length final tength | change in length
sucrose solution {(mm) (mm) (mm)
(moldm™3)

0 70 73.0

0.2 70 71.5

0.4 70 69.0

) 0.6 70 67.0

0.8 70 66.0

1.0 70 64.5

0410/8 800
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11

{a) (I) Complele Table 4.1 1o show the change in length of each strip.

(ii) Plot the changes in length against the concentration of sucrose solution on the

axes provided. Join the points using ruled lines.

For
Examiner's
Use

Q)

sucrose concenlration

10 (mol. dm™3)

H R
3.0~ e e e R R
2,01 - ERANR T
1.0~ e R A A R AR
change In lenglh R R L
(mm) O} FEFEREEO 2 TTEFIHE0 4 ki 0.6 LEFi R Fo.8 ThE L
—1.0-~F T HH -

~4.0 - H AR

~5.0 =R A .

~6.0 ~H-FHE A . e
Ak AN o o B o

(by (i) What conclusions can.be drawn from these resulis?

(1} - Name the process that has taken place to bring about these changes in the lengths

of the potato strips.

.................... O SRR & |

0610/ 500
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(c) State two Improvements to this experiment which would increase the rellabliity of these e
results,

1 DR T T T e T T T T Y R I I X T

: SEIIRINENROVINNPGIO N IERIRBENISTRIRIORNNNRIONREETRRONILANNNINITEINRIERINNRIINSEORGORGY [IIITTTTYY .
i 2' VNIRRT IO LIRS NRNSINE RO RRB RN U PN R U RN PR NPRAO IR NO NP ISR ERR R RO P RAPEANARERINNES

; [Total : 10]
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2 For ;
| Examicer’s
. . . u
1  Fig. 1.1 is a photograph of a flight feather of a bird. *
barbs
vane (blade) — | / |
e
rachis (central rod) / |
j
E'\
$
R
(a) Determine the sutface area !
§ of the feather, excluding the quill. o
: Quill = 8 1
! Show your working. a7 X
Fig. 1.1
Surface area of feather .........uuuiverevvivveervesereerenns cm? [31
150
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3 For ,
Examiner's
. . v
{ Fig. 1.2 is a photograph of a down feather. These feathers form a dense layer close to *
i the skin surface of a bird.
Magniiication x 4
Fig. 1.2
(b) Complete Table 1.1 to show three visible differences between the flight feather in
Fig. 1.1 and the down feather in Fig. 1.2.
Table 1.1
flight feather down feather
2
3
(3]
151
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(c) (i) Suggest how the down leathers may be important especially to young birds in cold Use '
climates.
SN R rree gttt feteetereerateees e eeesar e st e e sb e s st ae s bbaeae verveenni2)
(ii) Using a beaker of hot water to represent a young bird, describe an experiment you
could carry out to support your suggestion in (c) (i).
e ———————— a1 R A AR R se RS E b
4
4
iiitettiatasatesesiasanenaraciaetatataatitattetttetasasttsnssatatattatttetasettttiatsttntatetiattnttatetntatttntncstacntonasans
T, cetereenrnre st et srae s oo RN cererentee s eene cernreeanens e (3]
{Total ; 11]
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2 Maize or sweet corn, Zea mays, is an important food source. Each female flower of maize *
produces a grain and the grains are grouped together to form cobs. The yields of maize
crops have been increased over many years by selective breeding.
Fig. 2.1 shows two maize plants.
~ Plant A is a maize plant and cob before the introduction of selective breeding.
Plant B is a modern maize plant and cob, the result of selective breeding.
/i
46';“5:‘-'»
eeRRY
(IR
| an¥sS
I ...‘.‘."
2.5m NeeIme)
aSsRaa!
RN
(TREG
RaTSLAS
NOAY
2.0m s::gsq:e
R
WRNSNEY
YY)
Syesses
cob \g¥
(not to scale)
1.0m v
0.5m
| ground level
Plant A Plant B
Fig. 2.1
(a) State three differences between plant A and plant B in Fig. 2.1.
T, tereseenee s eseae s sea e ese e RR e AR AR AR S RS eeS R e
2 et et e e e st s e r e bt g b e e bR S e g e gt e e st e bttt s sa et eeteeeaesr e bebeneseetertunnarinn
R TSSOSO (3]
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6

(b) ' Explain how selective breeding is carried out to improve yield.

eseccvrersrsstaesancrracrosesnentas tevevessrene sscesnn vsesssscucnrares sesssssssencsnes ¢sesscesananse sevestsvensscses secssensssnecirrncesanns
.................... L R TR T R P R P O L LR L LR L R R T T T e S T T LT T T TR T TS
..... B D T R P P Y T R T R L LRI TLI R  S
cessnsenene sesrecnos evssesenccsrnnoe R T T TR L P P PP P Py PO TR P PP Y R P P T Y PP PP PO PPN

D R R Py Y Py PR R PR Py

............................................................................................................... .......................[3]

The colour of grains is determined genetically. The grains of maize used for food are usually
pale in colour but some varieties of maize form dark coloured grains.

When certain varieties of maize are crossed, the cobs produced have both pale and dark
coloured grains. An example of such is shown in Fig. 2.2.

Fig. 2.3 shows part of the same cob enlarged.

a whole maize cob (x 0.5)

Fig. 2.2

part of the same maize cob enlarged (x 2.7)

Fig. 23 154

For
Examiner’s
Use



RO

0513,

7 For
Examiner’s
Us
(c) (i) Countthe number of each colour of grain shown in Fig. 2.3. ¢
Number of Pale Grains ...ccccviierieiieeirecrrre et e e s s sra e saa e e aas e an
INUMDET Of AArK GFAINS .vuvveveeieeiirciieicscreseceeesesssesss s st s s sensesssnssaene (1]

(if) Suggest which genetic ratio these numbers represent.
.............................................................................................................................. (1]

(iii} How might this estimated ratio be confirmed if you were given the whole cob as
shown in Fig. 2.27
.............................................................................................................................. (1]

(d) Suggest a suitable letter as a symbol to represent the allele of each of the two grain
colours:
allele for pale grain ..........ccoeceveeevvverennn, allele for dark grain .........ceeceeevveveevcecnnnnn..
- Using these letters suggest the genotype of each of the maize plants that were crossed
to produce the cob shown in Figs 2.2 and 2.3.
GENOLYPE .uerererveviivvererirervieeerersesereriann, X eterrerneareneeieennerneearnaasearnannas [2]
[Total : 11]
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3  Fig. 3.1 shows a rotating clinostat with five seedlings attached. ’

seedlings

rotating cork disc

Fig. 3.1

The cork disc is rotated slowly so that all sides of the seedlings are equally exposed to the
stimulus of gravity.

: (a) (i) On the diagram below, show the appearance of the seedlings after being attached
5 to the rotating clinostat for two days. No labels are required.

«

(1]

(ii) On the diagram below, show the appearance of the seedlings after two days if the
clinostat had not been rotating.

&

(2]

156

0610°8 Nov00



9 For
Examiner's
N . . . . .. U
(iii) Explain the new appearance of the seedlings in (a) (ii) after two days. *
............................................ reeetenneeteereereste et e e se s abassaseaesresatesnssnsessnasassessaesnesens| @)
(b) (i) -+ What condition must be provided to ensure continued growth of the seedlings over
: the two day period?
.............................................................................................................................. (1]
! (ii) How could this be achieved?
e ittt et AR A sa et et e e bbb et s e reeRa e r e ee e (1]
(c) Describe how you would ensure that only the response to gravity is being investigated,
...................................................................................................................................... (1
[Total : 8]
157
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4' Catalase is an enzyme which can be found in living cells. It breaks down toxic hydrogen v
peroxide which is a by-product of metabolism.

., catalase
hydrogen peroxide —————— oxygen + water

“Fig. 4.1 shows the apparatus used to investigate the effect of pH on the activity of catalase.

oxygen -—-—-—-
E Ol
o
B o
graduated —¢_1 ydrogen
cylinder - peroxide
=
1 F
—* pH solution
water —+_"_| potato tissue
i __________ containing catalase

Fig. 4.1
The volume of oxygen produced in 5 minutes, at different pH levels, was measured.
The results are shown in Table 4.1.

N Table 4.1

oxygen
pH produced in x
5 min (cm?3)

15

16

20

40

48

38
20

| N]O ] O] QN
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1 i

L

(a) Complete Fig. 1.1 and Fig. 1.2 to show the appearance of the eye In the two light
lntensaties shown,

Label the structures you have drawn and indicate the colour of each part.

(H appearance In dim light

iz
i

777 =

Flg. 1.1 [2)

(i) appearance In bright light

=

TN <

Fig. 1.2
(2]
(b) Account for these changes In the eye.
...................................................................................................................................... [3)
[Total : 7]
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2

3

Fig. 2.1 shows a side view of an adult locust,

Fig. 2.1

scale x2

(a) Make a large drawing of the back leg of the locust to show all parts of the limb. Labels

are not roquired.

(3]
(b) (I) Measure the length of.the complete back leg on Flg. 2.1 and on your drawing.
length of leg on Fig. 2.1
length of leg on your drawing
.............................................................................................................................. (1]
(1) Calculate the magnification of your drawing.
Show your working.
magnification.......cevvvcvererserennns OO (1]
[Total : 5)
162
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3 The enzyme amylase speeds up the break down of starch into reducing sugar. Amylase Is
present In sallva. : '

Equal volumes of starch and amylase solutions were mixed thoroughly in a container. A
sample was removed Immedilately and tested for the presence of starch, protein and
reducing sugar. The remalning mixture was placed In a water-bath at 40°C and left for one
hour. During this time, the contents were stirred with & clean glass rod at regular intervals.
After one hour, a second sample was.removed.and tested in the same way.

- (a) Describe how you would carry out a simple test for starch, for protein and for reducing
sugar. In each case, state the colour changes that would occur if the results were

positive.
test for starch
...................................................................................................................................... [2)
test for protein
f esesneesieeeiseessiee s et s bbbt SRR eR SR Sh LSRR eR s RS SR e S eL s e e su e e R e e ReenseeseraeesseraetesasRnesenasanant
¥
VR0 0000000 E020000000R000080 000000000000 00008000ntRRlRRINRREY CPEASNEIORIRISI0 AR NIIOSYIIOS V9ssavetssssrsvstnretes 4600800000000 EXTTTYY) [2]
' test for reducing sugar
..................................................................................................................................... [3]

(b) (I) Record the results of the tests for the sample taken immediately after mixing the
starch and amylase solutions and for the second sample taken one hour later.

test sample tested Immediately | sample tested after one hour

starch

protein

reducing sugar

[3]
— 163



(c)--

6 For

(If) Suggest one reason why the water-bath used In this investigation was set at 40 °C.

(1if) State one reason why the mixture was stirred at regular Intervals.

............................................................................................ TP |

In another investigation, the amylase solution was bolled and cooled and then mixed
with the starch solution. A sample was removed immediately and tested, as before. The
remalning mixture was kept at 40 °C and sampled agaln after one hour.

Suggest and explain how these results would differ from those obtalned In (bX(D).

--------------------------------------------- Ly Ly Yy Y Y Y R Y P P Y TP AR
-------------------------------------------------------------------------------------------------------------------------------------------

€ P s E0005000 000000000000 ARIENE IR IRRRRR RN Ntetrerace N Al NIt N NI e et earrteraaratenstaErietineeedtitenntetanseesssranssenee

.............................................................. etrecberesassssetssasssssssstssssssssssassssassassssssssssssserse 3]
[Total : 15)
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b -

Examiner's
Use
The photograph A and the diagram B In Fig. 4.1 show vertical sections through two different
. fruits.
A scale x2
B scale x1.5
Flg- 4-1 . )
(a) (i) On Fig. 4.1, label the remains of the stigma and sepals of fruit B. 12
() Shade In the frult wall of B to show the thickness of this structure. (1]
165
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7

‘ '(b) Complete the table to show three vislible differences between the fruits A and B.

A

B

08 10 M/L01

HE

(3]

166

[Turn over



8

(c) The mass,of 30 individual fruits, similar to B, from a kilogram of freshly gathered fruits
was measured and recorded. :

() ln the table below, record the number of fruits in each group of masses, uslng tally
marks. One example has been completed for you.

mass of Individual frults (g)
5.31; 4.61;, 4.87; 4.67, 5;09;' 6.22;, 3.84; 4.48;, 3.94; 4.94;

6.23; 4.94; 2.87; 4.41; 5.80; 6,13; 5.13; 5.85; 5.36; 4.35;
4.46;, 5.10; 6.65; 4.39; 5.47; 6.17; 5.23; 5.98;, 4.43; 6.34.

‘ group by mass (g) | number of fruits

0-3.49
3.50-3.99
4.00-4.49 M |
4,50-4.99
5.00-5.49
. 5.50-5.99
6.00-6.49
6.50-6.99

(2]

'(ll) On the grid below, present the data you have recorded to show the frequency
distribution of the masses.

(4]
(1) State the type of variation shown by the data,

(XXX NN ORI AIRIUNEP P FNEN QR IOIRINIIIISTS (FTRYEN]) deevsve .llll“..l'O!0'l.0DIO‘Olll.'!00.‘0l.lll.l....l'.ll'll.l.l.'l'.'l'l.l..l[1]

[Total ; 13]
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2

1 | Fig. 1.1 shows a strip of 'Irish’ potato tuber, A, immersed in water.

- Fig. 1.2 shows a similar strip, B, in a concentrated sugar solution. Both strips are fixed to a
support at one end and have identical masses firmly attached to the other end.

) ( ) (

— concentrated ——
' sugar solution

I — m|

/ ' potato strip A /

10g mass support 10g mass support

potato strip B

Fig. 1.1 Fig.1.2

(a) (i) Complete the diagrams below to show how the potato strips would appear after the
apparatus had been left for five hours.

potato strip A potato strip B
(2]

(i) Explain what has happened to potato strip B.

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
841 a8srosassssesessestoanrsessrtaness sionrensostonste s ssisdesetonsioasaceretarsnestarionsrsneesnseseratinetssasssaosesttasscncsasene

...................................................................................................................................
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i | (iii) Sketch a single cell from potato strip B as it might appear when viewed under the
- microscope. Labels are not required.

(1]

(b) Describe what would happen to red blood cells if they were placed in water for five
hours. Explain your answer.

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

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

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

(Total : 10]
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2 Fig.2.1 shows the external features of a five-year old cod. e

o / 0 g iy
_ o s ; L i
& G | ¥ i
‘ it ALY o o ) %’/ o %
/ iy - : y ; Akl %
H 7 o, % f A % / 2 ,/’,,A
#

TR % O a4
s ' A% o\
,4}'3“" Y e, ,

MR AR et L A Ty

: Fig.2.1

(@) (i) Inthe space below, make a drawing to show the main external features of the cod.
Your drawing should be as large as the fish shown in Fig.2.1. Do not shade your
drawing.

[4]

(i) Label, with the letters X and Y, two external features on your drawing that show ‘
. that the cod is adapted for movement in an aquatic environment. (2] ‘

171
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5

(iii) Explain the roles of X and Y in the process of movement.

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

| (iv) Indicate clearly on your drawing where the structures that carry out gaseous
exchange are located. (1]

| (b) A five-year old cod measures 70cm in length.

Measure the length of the fish in Fig. 2.1.

Calculate the magniﬁcation of Fig.2.1. Show your working.

MAagnification ......coveveeeveveineeneeeien e (2]

[Total : 11]
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3  Four similar leaves were removed from the lower branches of a tree and a piece of thread
was attached to each leaf stalk (petiole), as shown in Fig. 3.1. A thin, waterproof covering of
Vaseline was applied to the leaf surfaces, as shown below, and over the exposed end of

each leaf stalk.

lower surface
only

g,

upper surface
only

6

Fig. 3.1

both upper and
lower surfaces

“Each leaf was then weighed and its mass was recorded.
The leaves were suspended from stands to allow air to circulate freely.
The mass of each leaf was recorded every 2 hours, as shown in Table 3.1.

neither
surface

440

Table 3.1
surface to which mass (g)
Vaseline was
applied 0 hours 2 hours 4 hours 6 hours 8 hours
lower surface only 6.8 6.7 6.6 6.6 6.5
| upper surface only 6.9 6.2 5.8 5.5 5.3
1 both surfaces 7.0 7.0 6.9 6.8 6.8
neither surface 6.5 5.8 5.1 4.9 4.7

0G10VOND

173
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(a) On the grid below, plct mass against time for each leaf. The four sets of data should be
plotted on the same axes. Each curve should be distinct and clearly labelled.

{
(4]
(b) (i) Calculate which leaf lost the most mass.
........................................................ {1]
(ii) Explain how this loss of mass occurred.
............................................................................................................................... (3]

(ili) Describe a simple procedure to investigate why the leaf Vaselined only on the
lower surface still lost mass.

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

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

[Total : 11] X

174

061001 [Turn over



8

4 ' .Under suitable conditions, yeast cells grow and produce daughter cells so rapidly that they
form short chains or clumps, as shown in Fig. 4.1.

(x7100)

Fig.4.1

(a) Name the process that resulits in the formation of new cells, as shown in Fig. 4.1.

...................................................................................................................................... (1]

(b) (i) Suggest two requirements for the rapid growth of yeast.
3 R OO PRSP PSUPUPPRTPPRTOt
2. ........................................................................................................................ [2]

(i) When yeast grows, it produces a gas.

Draw a labelled diagram of the apparatus that you might use to collect this gas.

175
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1 A 15cm length of Visking tubing was knotted at one end to make a small tube. A 10cm?®
i sample of a mixture of active yeast in 2% sucrose solution was placed in the tube and the
1 tube was knotted at the top. The tube was suspended in a small beaker containing
limewater, as shown in Fig. 1.1. The apparatus was left for 30 minutes at room temperature
(22°C) and then observed.
’ | f
Rt
S St limewater
T active yeast
I 30y in 2% sucrose
Sy . \solution
Visking tubing

Fig. 1.1

(a) | (i) Suggest what changes you might expect to observe in the contents of the tube and
the beaker.

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

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

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

178
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(b) A similar apparatus was set up but the limewater was replaced by distilled water. The vee

apparatus was left at room temperature for one hour.

The contents of the Visking tubing and the beaker were tested using both the biuret test
for protein and Benedict's test for reducing sugar.

The results of the biuret test are shown in Table 1.1 and the conclusions from the
Benedict's test are shown in Table 1.2.

Table 1.1 Table 1.2
colour after conclusion after
biuret test Benedict’s test
tube contents purple tube contents reducing sugar present
beaker contents blue beaker contents | reducing sugar present

(i) Suggest an explanation for the result of the biuret test on the contents of the
beaker.

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

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

(iif) Suggest an explanation for the presence of reducing sugar in the beaker after one
hour, when none was present in the original mixture of active yeast and sucrose.

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

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

[Total : 10]

179
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4

2 Fig. 2.1 shows a group of invertebrates found living on the land. Other members of the same

‘group occur in aquatic habitats, both freshwater and saltwater.

Fig. 2.1

that enable you to classify it. Label two of these distinguishing features.

S s Wb e

(b) Name the group to which these invertebrates belong.

0610/6/MAJ/02

T TR TN

(a) Make a large, clear drawing of one of these invertebrates to show the main features

......................................................................................................................
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Examiner’s
Use

(5]

[Total : 6]
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3 (a) Fig. 3.1 shows a bean seedling with its root system. When transplanting young *
' seedlings, care has to be taken of the delicate root system.

Fig. 3.1

(i) Describe the appearance, shortly after transplanting, of a similar seedling

whose roots had been damaged;

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

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

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

.............................................................................................................................. 2]
(if) State two visible reasons for identifying the young seedling shown in Fig. 3.1 as é
dicotyledon.
e e e s a s s bae s st e s s et st e s aesenessneesaseresseans
e e et a e s e e e et e s bRt sera e s b e s a st e rases 2]

Question 3 continues on the next page.

o 181
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Seedlings were grown in two plots, one in full sun and the other in shade.

~ (b) One leaf was removed from a plant growing in the shade, placed on a piece of graph

paper and an outline of this leaf drawn, as shown in Fig. 3.2.

-7 =N
A N
- - |- \; e
N ( ZIZE CNEFIFFF
iy 1
N n
- N B I
Fig. 3.2

Explain how you would determine the area of this leaf.

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

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

Table 3.1 shows the leaf area of seedlings from both plots.

Table 3.1

leaf area in cm? for leaves from leaf area in cm? for leaves from
plot in shade plotin full sun

6.0, 4.5,4.3,5.0,5.5,54, 4.9, 3.5,2.8,3.1,3.4,2.7,4.2, 3.6,
' 5.2,5.6,4.6,4.4,5.1,4.5,5.4 3.6,3.3,3.1,2.9,4.5, 3.8, 3.9

(c) (i) Arrange these two sets of leaf area data into classes, using the tally chart below.
One entry has been completed for you.

leaf area in cm? leaf area in cm?

. . 2
class size in cm from shaded plot from sunlit plot

25-29
3.0-34
3.5-3.9
4.0-44
45-4.9
' 50-5.4
55-5.9
6.0-6.4

2]
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oy , _ U
(ii) . Draw a histogram to show the range of leaf area in classes from the two plots. ¥

- Distinguish carefully between the two sets of leaf area data.

] -
PRI UG I A - T 0% A D
h
i

(5]
(d) (i) Plantleaves expand as they grow, increasing in area.

Suggest how you would ensure that the differences in leaf area were due to

differences in light intensity at the two plots, given that all other environmental
factors were identical.

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

(i) What advantage is there for the plants in the shade having larger leaves than the
' plants in full sun?

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

[Total : 15]

183

0610/6M/JI02 : [Turn over



1
J
5{
3
3
i
i
i

4

8

Fig. 4.1 shows an apparatus used to measure the volume of air in lungs.

Fig. 4.1

(a) Describe how this apparatus could be usecd to measure the lung volume of a student.

.............................
TR cerreeeae e e ceenene vevanens SN
...................................
e et veneens et veereneenne ST, veonnn[3]

(b) Itis found that the lung volumes of different students of the same age vary.

Suggest three factors that may influence the lung volumes of such individuals.

T2 eeerereeeeeseren eeeresenereseenae ereeereneenenseens e sttt et e s enaeeaeses e
7R cereveee et et ns e ee ceeeeresnens N cetvsees et ns e senr e st
B ettt st e ra s et e e eeenens ererese e eeeae st ceeveeee e er et ser s 03]
t
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'

(c) Itis known that exhaled air contains more carbon dioxide than inhaled air.

Describe an experiment that would show this statement is correct. You may find it
helpful to include a diagram in your answer.

eeeeeeeeeseeenen ceereeeeneeeeeese eeeereeeee e e s eees e s e S oo ees e eeeseeeees
eveereneese s e eese s eeeeseseee e oo seese e e ees s
e eee et ee et eee 2ot e e e e s eeseeee eeeeeneeeeaes
et e s s eeeeemee s ese e eeereseeeeeneeeeeseeee reereeeensseseeeenesed[3]

[Total : 9]
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(a) Fig. 1.1 shows a potato plant and one flower and one tuber are shown in detail.

A
S lw.fvv' G &

e .\w bR \
XS AT AN N
RN P
2SN
USRS
AN SS=2 N

S SN

Fig. 1.1

‘Make large, labelled drawings of the tuber and the flower shown in detail.

0

190
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(i) State the type of reproduction carried out by the tuber and the flower. Use
HUDEF .ottt reeeee e
FIOWEE .cccoviniiniiiiriicieereceeereeeereeceae {1]

(b) Humans use the potato tubers as a source of food. The main food component is a
complex carbohydrate, starch. ‘

Fig. 1.2 shows some starch grains found inside the cells of tubers.

Fig. 1.2

(i) Determine the length of one starch grain in mm, given that the cells are magnified
860 times.
Show your working.

. length of starch grain ............ccccoeveviiivniniinninnn. mm 2]

(i) Name the metabolic process by which plants make carbohydrate.

191
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i

ity Describe anexperiment ydu‘i:'ould carry out to shéw tha Torration of starch in a
green plant.

R T R T Y YY) essccscevasence

RS eeeressesseses s reeerenme
ek S etveesees s
erreseesesnesseseeeen R e neneseenenees s S e sess e
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2 Ascorbic acil (vnamin C) is Tund irf trésh fruits and vegetables<The amount inrarknown |

quantity of fruit juice can be determined by decolourising a bllTé dye, DCPIP.

(a) Students were provided with 0.1% ascorbic acid solution (0.1 g ascorbic acid in

100 cm® water) and©.1% freshly prepared DCPIP solution.

1 cm3 DCPIP was placed in a clean test-tube. The ascorbic acid was added, using a

graduated pipette, until the blue colour disappeared.

The test was carried-out five times and the results are shown in-Table 2.1.

Table 2.1
volume of
test ascorbic
acid (cm3)
1 1.5
2 1.0
3 1.1 |
4 0.9
5 1.0
average

‘(i) Complete Table 2.1 by calculating the average (mean) value of the data.

(ii) Examine the data in Table 2.1.

Suggest a more reliable average value, stating a reason for your answer.

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

PR R R R R N R R R X R Ry Y P Y]

0610/0A/M02
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6

(b) The.testawas repeated on a range of different fruit juices using 1 cm® of DCPIP each
1 time. ’

Fig. 2.1 shows the results of these tests. Each graduated plpette ongmally conl“ ‘.
1 cm? of a different fruit juice.

b2t

lemon apple grapefruit lime grape
ERE T P M_o ______ Qe T“O ______ L0~ ongln.al.le.vel
: of fruit juice
Lo.1 0.1 0.1 0.1 0.1
, £0.2 0.2 0.2 0.2 fo.2___ 1cm? graduated
: {03 Lo.3 L {0.3 0.3 03  Pipette
g i g}
: “10.4 0.4 i10.4 0.4 L0.4
" “tos 05 o hos 05
“los L0.6 1o “los 0.6
] N b
-40.7 0.7 -i}0.7 0.7 0.7
s o6 s o 0.8
\ ‘o \ 109/ \ -10.9( \ ‘10,9 \ 40.9/
\; \J ¥ \; ¥
S
[ A T
| S — - — IR o - -
. = - - - =
:
: Fig. 2.1

In Table 2.2,

(i record the volumes of fruit juiliiEies

u‘ (i) calculate and record the amour@y§ ascorbic acid in each fruit juice using the
y formula A

= concentration of agcorbic acid in'a fruit juice in g per cm®

where,

-

n = volume of ascorbic acid from (a)(ii);,
p =volume of fruit juice needed to decolourise DCPIP.

I 194
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‘Table 2.2

type of juice

lemon

apple

grapefruit lime

grape

| volume of juice
used to decolourise
DCPIP = pcm?3

n .
—=qof
D gor

ascorbic acid

(i)

On the grid, show your results in an appropriate form to compare the ascorbic acid

content of the five fruit juices.

(5]

L.b — ! .
1 e 24 ]
TR !
[N ) T I
i L |
Fil !
| | .
iR ]
Mt L
[ t T
] ! : N
LT [ 1 [
| [ ' 1 1] 1
T i ! , L
( [ [l ] .
: I I KL ! 1k bt
+ T T +
: . 1 [ Lt T
FU P T v 0
N ) o 7 [l [
[ di i i1
] JIH ] v I
T HEPS i T
' \ [ t .
RN Hil 1 § H
P T [ . |
T N [ ]
11 il I 11
T T 0 i
T 11 [ ) Tt}
Ll ! i 1t W il
[ LIl [
1 [} | ]
[ | [ i '
[ T i [ - s 1
1 1 ‘ -1 H 1
T 1 i ] !
N I ! . [ )| 1
T 1 v [ 1 "
. ; * ™
1 R ! U W W N B
R I N B [
v T P v T B
=T > T i : I\ Il
T ! i SR N T
Ml 1 1 [l [N !
] ) I R 1
[ i _'.--"]l l )| i
L T It B T | ! [
T T, T T | F 1 | [4]

(c) The concentration of ascorbic acid (vitamin C) is highest in fresh fruit juices.

Describe a simple investigation you could carry out to show the effect of storage on the

ascorbic acid content of one of the five fruit juices.

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

........................ R R R R R R L L R R T P R T PP R PP Py P T R P TPy T R P T YT

........................................................................................... IR T T TR T T PR PR T P Y P PR PR YT Y P YL YX YY)

.................................................................................. eeoscsesesssssesesrnose
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If your teeth are not cared for and cleaned regularly, plaque may build up.

(a) Fig. 3.1 shows, in outline, some human front teeth.

Carefully shade in therareas where plaque would be found.

\ \ 7

| ™
/QD )
gumd, \ \\ 1 !
Fig. 3.1 (2]

(b) Plaque is acidic and can damage the enamel of the teeth.
A sample of plaque was removed from the teeth and the pH determined using a pH
meter.
Fig. 3.2 shows the dial on the pH meter.

6 7

Fig.3.2

(i) Whatis the pH reading? ....ccovvvvinieeeciiinnnnne. (1]

(i) Suggest an alternative way by which you could determine the pH of a similar
sample of plaque and the observation you would expect to make.

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

...................................................................................................................................
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(c) Bacteria piay an &ctive part in causing tooth decay and in the formation of plaque.

Suggest one way in which you could show that these bacteria are living organisms.
; .................................... Amosasssessecsssse ecesseressesacsssnesenes sessecnrsscnrsean tecscesareceses ecosrsavevsonssscccconnaana
OO OO PP OO OOTU OO ettt ae s
e ———————————— et ettt bbb bbbttt et bbbt et et st ee st s tesea s sr et e eeenen e s et ens (3]

[Total : 8]
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4 Figs. 4.1 and 4.2 Show two samples of human blood cells as seen using a light microscopé.
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Fig. 4.2

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

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

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

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

{Total : 5}
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2

Three different dough mixtures, samples A, B and C are prepared using the same quantity
of flour and water. Each sample of dough is carefully mixed, kneaded, shaped and placed in
separate measuring cylinders and kept in a warm place.

Sample A contains warm water, sugar, flour and yeast.
Sample B contains warm water, sugar and flour.
Sample C contains warm water, sugar, flour, yeast, and substance X.

The highest level of the dough is marked on the side of each measuring cylinder, as shown
in Fig. 1.1.

5
highest [T R
leve! of dough /

A

Fig. 1.1

(a) Suggest two other factors which should be kept constant to ensure that the results for
the samples can be compared.

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

2 e st e e bR e e s s a s e Ra e s bt s e sa b s sesranasnsanesens [2]

(b) At 20 minute intervals, the volume of each dough sample is measured and recorded.
The results are shown in Table 1.1, ’

Table 1.1
| volume of dough/cm3 |
time/min }——- S—
sample A | sample B sample C
0 12 12 12
: 20 18 12 2C
40 26 12 32
60 34 13 41
80 39 13 48
100 45 13 48
120 48 14 48

(i) On the grid opposite, plot the data shown in Table 1.1 for samples A, B and C as
three curves on one set of axes.
200
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(5]

(ii) Describe the curves you have drawn for the three samples.

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

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

(iii) Use your graph to find when there is the greatest difference in volume beiween
samples A and C.

201
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(iv)

(v)

4

The volume of sample A changed differently to the volume of sample B. Suggest
an explanation for this difference. -

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

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

The volume of sample A changed differently to the volume of sample C. Suggest
an explanation for this difference.

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

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

[Total : 15)
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5

Fig. 2.1 shows three stages in the germination of a grain of maize.

Fig. 2.1

(a) Name two conditions that are necessary for the successful germination of a seed, other

than the presence of water.

(b) Describe an investigation that you could carry out to show the need in seed germination

for one of the conditions you named in (a).

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

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

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

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

..............................................................................................................
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3 ' Fig. 3.1 shows the external appearance of animal A.

animal A

Fig. 3.1

(a) (i) Make alarge, labelled drawing of animal A.

Label two features that are characteristic of this group of animals.

(4]

(ii) Measure the length of animal A in Fig. 3.1 and in your drawing. Calculate the
magnification of your drawing.

length of animal A: in FiG. 3.7 curuiviiiinierniienreeiereeeer s essneseresnenas veeerenans

N AraWING ..cocerveeeeriiecenieierenreneeseeseesessessssteneans ceeerreees reervesan

MAGNILICALON .ccuvvvrereciieeeeeieiereiieietrectsr e s eeeseens eeeeererernaneans eererenneneas eerantennes 2]

b R
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7 For
Examiner's
Fig. 3.2 shows the external appearance of animal B, which is classified in the same group *
-as animal A.
animal B
Fig. 3.2
(iii) State one similarity which indicates that these two animals are classified in the
same group and state one aitference between them.
simifarity ............. brerer et e s e s nteeoseraness reesnrereane rereiane errteesene rrtere et
difference ........cocvvvevcevneenneenn. vereeserresenres e Ceretersnrreseesesstesessassssarasassssnanasse| &)
(iv) Name the group to which animals A and B belong.
.................................................................................. vressrernessanessnesssseessscsasssssessens| 1]
[Total : 9]
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4 - The apparatus shown in Fig. 4.1 was set up under bright light for a period of five hours. At
the start the apparatus was completely full of water. During this time, a gas was collected at
the top of the graduated tube.

(@
(i)

(i)

(iv)

. graduated tube — 1o 3

rubber bung . bright
N light

gas ——I- 3

20-

/ glass funnel, upside down

Determine the volume of gas collected in five hours and the rate of gas production
per hour.

volume

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

How would you use this apparatus to obtain reliable results to show the effect of
differing light intensities on the production of oxygen?

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

..................................................................................................................................
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(b) The pondweed was placed in hydrogencarbonate indicator solution, which was red in

colour when the tube was set up. The tube was left for five hours in bright light, as
shown in Fig. 4.2, '

(Hydrogencarbonate indicator is purple in alkaline conditions, red in neutral conditions
and vellow in acidic conditions.)

)

(i)

(iii)

Fig. 4.2 Fig. 4.3 Fig. 4.4

Suggest what colour you might observe in the tube in Fig. 4.2 after five hours in
bright light and give an explanation for this.

colour

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

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

One water shrimp was introduced into a similar tube with pondweed, Fig. 4.3, and,
again, the tube was placed in bright light for five hours.

Suggest what colour you might observe and give an explanation for this.

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

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

Three water shrimps were introduced into a similar tube with pondweed, Fig. 4.4,

and, again, the tube was placed in bright light for five hours.

Suggest what colour you might observe and give an explanation for this.

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

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

[Total : 12]
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1 Warm-blooded animals need to maintain a constant internal temperature.

In cold weather some of these animals crowd closely together in a group.

To investigate the advantages of crowding together in such a group a student followed the

drop in temperature of 10cm3 of water in a test tube.

«  Testtube A was used to represent a single animal as shown in Fig. 1.1

« Testtubes B and C were used to represent part of a crowded group ‘of animals using 7

tubes as shown in Fig. 1.2.

A

.

Meeq

/

Fig. 1.1

The temperature of the tubes labelled A, B and C in Fig. 1.1 and Fig. 1.2 was measured

L

A

Fig. 1.2

using a thermometer, every 2 minutes for 10 minutes.

The results are shown in Table 1.1.

Table 1.1
temperature of water in test-tubes/°C
time /minutes A (single test-tube) B (tube at centre C (tube at edge
of group) of group)
0 55 55 55
2 44 54 52
4 41 54 50
6 39, 53 49
8 37 52 47
10 36 52 46

0610/06/0M//03
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(@) (i) Plot a graph of the results to shbw clearly the difference between the three sets of vee

data.

J L o 8 0 O 8 I O 2 O U R O 0 -
X 0 0 0 O . T
- 0 6 N D % Y 200 N of-d-1- - -
{ A A1 L o ~::_-.':-_ j_:.;}—_:- A=t 1=1-
e ~f-{-{- f-{-] -1~ {--}-{-1- ~ -
41— . - = i - L
143 0 0 e |-
I e ~-t-11- 6 5 I
P . . .
. -
: —t=—t- —t-t-

(i)

Describe the results for tube A,

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

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

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

(iv) Explain how the results shown in the graph show the effect of crowding together of
animals in cold conditions.

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

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

210
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4

(b) Suggest two ways in which this investigation could have been improved to make the
results more reliable.

Ssesesccsnns ®sescsesvssscnsans secssesasuresae Gecsassscrsencacns 000000000000 aIte0NEettElenItsIatarrseeactivestestsrntvertassesesssesnsnses

....... 00 0080000000000 aEt0000seatatiisserasttarerttetoeets nasstertetoeiceesineltacoecssntsterinttacartaracetssioscstvonesosssactscserce

....... ettt sttt enss st ssses s snssssessssasessnssssrssanssssseteeso| 2]

[Total : 15]
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- . . u
(@) (i) Fig. 2.1 shows a ground-living beetle. *
Make a large drawing of the whole animal shown in Fig. 2.1. Label three features
that enable you to classify this animal as an insect.
Fig. 2.1
(5]
(1) Measure the length of the insect in Fig. 2.1 and the length of your drawing.
Calculate the magnification of your drawing.
LENGth Of INSECLIN FiG. 2.1 wvuevevererreereeeesessrsesessssssesessssesesssssssssessnsssssssssasssensarssases |
LENGHH Of QraWING ..cevviiiiineeeicitir ettt sse st s as st st et s s sssasaassabens
MAGNUIICAMON ..uvvrvreeriiireeiiriiinteriisitisiitresesressresssessesssesssssssssessnsssaesosasssssssnasaesasanas [3]
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(b) One method of estimating the population of insects, such as the ground-living beetle, is *
- lo use a pit-fall trap. A suitable container, -such as an emplty food lin, is set into the
ground so the top is level with the surface of the soil, as shown in Fig. 2.2,
T—/ ground level
conlainer to
trap animals —
J
i [ Fig- 2.2
o Suggest and explain bricfly two precautions that you might take when investigating
g : populations of insocts, such as ground-living beeties, using pit-falls traps.
OO OO
2 sttt e e s rerenates e ie s seneas e iessrassenne resveenesaseas rreearesaeasessnrnsens
........................................................................... rerrereeeeseesaeeseeseesassnssnsasasasssessesassasssnes| 4]
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(c) Fig. 2.3 shows another insect. _‘ Use

Fig. 2.3

; Describe three visible differences in the structure of the insect in Fig. 2.3 from the insect
in Fig. 2.1.

T, ceestsssessssssssessssnssesssemesesasecssema et sesem st e es bt
b ssessnsscserecssccsssrsssnse 008040 eee R Iteenrerriarnaerneisersetsrestoviitneseriseetosttienasnssetsssstotntences essvenssssess svessevenes osesn
2. veereeens eesesiererersestnesenstattteteanreerneseeetrersesthetesstartnttreetarestannesanaretenerene eesares cerererses
...........................
3. ..... b ereetseeseerntetatenectenseettersernasenetsesretane Certitetitnnreneesterenastasisarisstsstattesarees eteerencaseraneseneenne
......... eressesesassaess e seme e s saant et nsesssseesenasssssesessnresasssssesssereesessesesesssssessssassesee| 3]

[Total : 15]
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3 Wateris lost from the aerial parts of plants by transpiration. %
(a) Outline how you could show that water is lost from plant shoots. .
...................................................................................................................................... (2]
Fig. 3.1 shows a simple apparatus to investigate the rate of transpiration by recording
the mass of a potted plant over a period of time.
fig. 3.2 shows the results over a number of hours.
Iy
)
mass/g
plastic
bag
time/h
Fig. 3.1 Fig. 3.2
- (b) Suggest why the pot is enclosed in a plastic bag.
.................. PO PR RRRTUUURPRRTPITTPRRROO i
(c) Describe how, using similar apparatus to that in Fig. 3.1, you could compare the
~ transpiration rates of two different plants.
............................................... 8 00 e 800000000000 00000000018000003000000000000000000000000000s00tittassassetiioeeestsessscse
................................................................................................................................... ..[4]
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1, ‘\‘Fig. 1.1 shows the appearance of a cell from the epidermis of a leaf.

2

For

y : Examiner’s

Fig. 1.1

Three similar pieces of epidermis have becn placed in different solutions and left submerged

for 30 minutes. One solution was pure water, another contained 1.5% sugar solution and the
third 5% sugar solution. '

Figs. 1.2, 1.3 and 1.4 show a cell from ecach of these three picces of epidermis.

F Fig. 1.2 Fig. 1.3 | Fig. 1.4

(These cells are all drawn to the same magnification)

() Measure the width of the cell contents along the lines drawn across each cell.

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

-------------------------------------------------- . [3]
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(b) Suggest in which solution each of the cells, in Figs. 1.2, 1.3 and 1.4, was placed and
explain your choice. '

............
explanation ........c.ceun... reereeenns ceeviessarereenannaseree reeereneesreeasnnes
crteereneennane crereeesrnenreiaeanas rerresenas rerrrerre ettt e s st e saessassanas
...................................................................

EXPIANALION <ottt ceee s e re et reee e e e e s e s s e ssssssnstnars e e aeerns s anasssnes teerenneseeen tevemeasnaenases

-------- D R T R T R Y R T R R R T T T TR T Y TR Y P PP oY

explanation

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

........................... ........-...........--.-...u.-...............-......n..............n.....-..-..-..-.-.-..-..--..---.--..[8]

[Total : 11]
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2  Starch is broken down during digestion by an enzyme, amylase. f teo

The test for starch uses iodine solution.

When all the starch has been completcly dlgested the orange brown iodine solution does
not change colour.

(@) Three test tubes A, B and C each contained 5cm? of 1% starch solution.

To tube A, 1cm? of water and 2 cm3 of 1% amylase solution were added.
The stop clock was started immediately and the mixture was stirred.

Every minute a drop was removed from the mixture and added to iodine solution on a
white tile.

To tube B, 1cm?® of water an 2cm® of boiled and cooled 1% amylase solution were
added.

The same method of testing was used.

To tube C, 1cm? of 0.5% sodium chloride solution and 2cm?® of 1% amylase solutlon
" were added.

- The same method of testing was used.

The colours observed are shown in Table 2.1.
These investigations were carried out at room {emperature.

:' Table 2.1
" time/mins tube A tube B tube C
1 | black black black
2 black black dark brown
3 black black dark brown
4 black black _lighter brown
. 5 dark brown black lighter brown
6 dark brown black orange brown
7 dark brown black orange brown
8 dark brown black ' orange brown
9 lighter brown black orange brown
10 lighter brown black ~_orange brown
11 lighter brown black orange brown
12 lighter brown ' black orange brown
13 orange brown black orange brown
14, orange brown black orange brown
15 orange brown black orange brown

(i) State how long it took for the starch to be completely broken down in tubes A and

© UCLES 2004 © 0610/06/M/J/04
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(ii) Describe the etfect on the reaction of using sodium chloride solution. >

seesesrcesseasancrcasance R R P P N L L LI 4ssvssesuscsevennsesnne escsssaciane nesesae cesscsssccnse
.......... D T R P R R T T T T Ty R T R O O P L LY T T PR TT T YT P Y
.......... -o-----.--.-.....-...-...-..-....-.-uunuu-c.------u----u-.nu---o--no--u------ou--o--n-ouo--ouu'--uu[2]

(iif) State the purpose of tube B in this investigation.

....................................................................................................................... 1]

(b) In the human alimentary canal, starch is broken down by amylase. The pH of the
alimentary canal varies between pH 2 and pH 8.5.

- Suggest how you could investigate the effect of pH on the activity of amylase.

....................................................................................................... D T P Py P Y P YT Y PR T

!
Lt ssassiessescecsesccarcccvsas R P T T T P T PP P Y PP PP PP PO PP PP PP PO PRSP PRI sssvesscans ecascennenss scassecsres
A
3
i
§ secesvascauccssarsasnsssareon seaarecssrecascontounsescccsatonansansscassensinn seseseveasecansaannan sseesscasesatssassasvoncssensssncnee
i i
tessadvasennsacaraanan avessecvascanetacrcacitanantann 4tseeserancnaastacsitactencacnatonasnan vesccaccnsan asaean seessan seesssasensnctansane

i L L L R L T T Ty Ty T T P T T T T T L T L T TR AR T T2

e

g “sasescsssssecsseunsesqrranctsesnasntoe sesscterenccesncersrerrae wcsene ssevassncseen Py T T Y T P Y T Y P Y
ssesnsescavsas poesssesrsnacrscrnassetanencosae sessessee avevesne seseessevensen esssssesccsee ssccsavcnnscne sesssesesesentessseenasssessrn e
u-uu--ua--uo-.n...u...u.-u.--.n.uon--n.-o--nu-nu--..--...-.----.-n.uo--uuu---oo----oo-a-".-.---.--oo---oua.no[s]

[Total : 10]
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3  Fig. 3.1 shows two joined mature Acer fruits.
- SIS [ D e L { '
P! t . 13 } 1
ERSEERe AOGRRL.
Iy f: 2!
. 12 .
i i s
: : i oy f ok o f
i i 1 i [ B 3
Fig. 3.1 ‘

(@) (i) Make alarge drawing of one of these fruits in the space below. »

Label the position of the seed.

[4]

©UCLES 2004 : 0610/06/M/J/04
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- (i)

7

Calculate the magnification of your drawing'using the maximum Iength of the fruitin
Fig. 3. 1 that you have drawn.

maximum length of your drawing of 0@ frUil ..........ceeercsessssesssscreessensssrracssssnces cm
maximum length of the same fruit in Fig. 3.7 ...iccvvercceeereeeesraccsssvereasasssssesesnnses cm
working:

MMAGTUIICALIONT cuvauveeevrrereecsatieresrssicsererenesssaesressssesssseeenaessssnnssnssasssssesssnssasanrsssssssenses [2]

| The background in Fig. 3.1 is a grid, with squares of 1mm x 1 mm.

(iii)

‘Determine the surface arca of ono of the fruits including tho wxng -like extension.

- Explain how you worked out your answer.

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

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

-----------------------------------------------------------------------------------------------------------------------------------
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(b) Using paper and plasticine to represent a wind dispersed fruit, such as Acer, it is %
possible to adjust the size of the wing. The ellect of different wing size was investigated
by dropping a model fruit with different surface arcas, from the same height in the same

+ wind conditions. The horizontal distance travelled by the model was measured. Each
model fruit was dropped five times.

The results are shown below.

Table 3.1

surface arca of distance travelled/cm mean
wing-like ‘ distance
extension/cm? drop 1 drop2 | drop3 | diop4 | drop 5 travelled/cm
32 30 4Q 20 15 20
64 20 30 30 25 40
a6 30 40 206 50 35
128 45 20 40 45 G5
160 72 40 54 50 34

(i) Complete Table 3.1 by calculating the mean (average) distance travelled by the

model fruits. (2]
(i) Plot the mean distance the model fruit travelled harizontally against the surface
arca of the model as a line graph. {41
i i
i
%
]
%
i {
|
t
4]
10|
1
i
|
1
1
i
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(iii) Doescribe the relationship between the surface area and the mean distance
‘ travelled. i : ‘
............................................................................................................................... (2]
(iv) OQuiline the importance of seed dispersal away from the parent plant.
............................................................................................................................... 2]
[Total : 19]
{
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