2007

10.

IVLUTRS
An experiment was carried out to investigate the effect of gibberellic acid (GA) on
the growth of dwarl pea plants, GA can be absorbed by leaves,
Six dentical pea plants were placed m pots contaming 100 g of soil. The leaves of
each were spraved with an equal volume of water containing a different mass of
GAL The soil in each pot received 20cm? water each dav and the planis were
continuously exposed to equul light intensity [rom ubove.
After seven days the stem height of cach plant was measured and the pereentage
increase mn stem height calculated.
I l
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containing GA
() (1) ldentify two wvariables, not already mentioned, that should have heen
controlled to ensure the experimentul procedure was valid.
Variable 1 1
Vartable 2 1 N
(i1)  State one way in which the cxperimental procedure could be improved
1o increase the reliahility of the resulis.
1
(h)  'T'he results of the experiment are shown in the tahle.
Mass of G appleed Percentage rcrease i stem herghi
(muicrogrames) %)
-1 00
(-03 120
0-035 160
0-08 240
0-10 320
0-11 350




10. (b) (continued)

(i) On the grid provided, complete the line graph to show the percentage
merease n stem height against the mass of (GA applied.

Lsc an appropriate scale to fill most of the grid.

(Additional graph paper, if required, will be found on page 36.)

400

200

150

100

0

(i)  Anather pea plant was treated in the same wav, using a water spray
containing 0-12 micrograms of (+A. Predict the percentage increasc in
sterm height ol this plant alter seven days,

percentage increqse

(¢) Explain why the method of application of GA could lead 1o errors in the
results.
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11. Tn an investigation into the effect of potassium on barlev root growth, twelve 7404
containers were set up as shown.

10 day old barlev seedling

r00ts

water culrure solution

container painted black
to prevent growth of algae

The water culture selution provided all the elements needed for normal grawrh.

Tn six of the containers, the potassium concentration was 2 micromoles per litre. Tn
the other six containers, the portassium concentration was 5 millimoles per litre.

The containers were kept at 20 7C and in constant light intensity.

R\'Er}' three I.l::l'_\'.'H,_ the roots lrom one comtainer al each Polas=im concenlralion

were harvested and their dry mass measured.

(@) How manv times greater was the potassinm concentration in the 5 millimales
per litre solution than in the 2 micromoles per litre solution?

Dmillimole per litve = 1000 macromoles per fitve
Space for calcilation

times 1

(6) (1) Identity one variable, not alreadv described, that should be kept

constant,
1
() Su;jgt—;ﬁl one ;1(]'.';1111.-;1;;&.-.* of gr(ming the ﬁt‘.m“ings in waler cullure
solutions rather than soil.
1

(111} Complete the table to pive the reasons for each experimenrtal procedure.
3 =

LExperimental procedicre Reasain

paint containers black to
prevent growth of algae

measure dry mass rather than
fresh mass of roots

I~a




11.

(e}

(continued)
The results of the investigation are shown in the table. Vs
cWEEE TN
- Dy masy of roots (mg)
[ iwize: . - - = _
(days) FPotassim concentration Potassivm concentration

- 2 mcromoles per litie 5 millimaoles per litie

3 1 1

6 5 G

b 10

12 11 14

15 16 22

[ 22 44

()

"I'he results for the seedlings grown in 5 millimoles potassium per litre solution

are shown on the graph.

£ 5 millimoles

[l potassium per Titre

!
P,

Complete the graph by:

(1) adding the scale and label Lo each axis;

(i1} presenting the results for the 2 micromoles potassium per litre solution
and labelling the line.

{Additional eraph paper, if required, will be found on page 36.)

In a further experiment, bubbling oxvgen through the warter culture solutions
was abserved to increase the uptake of potassium by the barley roots.

Foaplam this observation.
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10. Catechol oxidase 1z an enzyvme found in apple tissue. Tt is involved in the reaction
which produces the brown pigment that forms in cur or damaged apples.

catechal catechol oxidase _
brown pigments

(colourless substance
m apple tissue)
The elfect of the concentration of Tead ethancate on this reaction was mvestigated.

10g of apple tissue was cut up, added to 10cm”™ of distilled water and then
liguidised and filtered. This produced an cxtract containing both catechol and

catechol oxidase.
I'est tubes were set up as described in Table 1 and kept at 20°C in a water hath.
Table 1

Trbe Clontents of tubes

a
A | sample of extract + 1 cm” disrilled water

B | sample of extract + 1em” 0-01% lead ethanoate solulion

C | sample of extract + 1em™ U-1% lead ethanoate solution

-F.\'l"-l'_\' I{l 'ITI:I]'1|.I|l.'3.‘-', l]'!'r.‘ |.LJIH:‘.E wWenre Tl]}ll;&f{:. i‘.1 1 ('[J-.lll']-“."r'ltﬂt'-]' L\'}"Il.('.]'] T]']H}i.‘-il.ll'&f(:\ 11'})‘.‘,'

much brown pigment was present.
Thl"- TmaTre l)l'EJ\\ n '["i,‘._fl’ﬂ(‘fﬂl p]"ﬁ.‘-":fﬂl ].IJ&? ]'11;_-:]'!&]' l.hf‘. t;[)]li'l'l.'l'llt'-l.':‘l' ]'EE.]lliTlrLj'.

"I'he resules are shown in Table 2.

Table 2
Colarrmeler veadimg (units)
T”m" Tube A Tube B Thibe C
(nmunures)
sample af extract +  sample af extract + | sample af extract 1
distilled weater  0-01% lead ethansate | 0-1% lead ethanoate
0 1-6 1-8 1-6
10 7-0 5-0 20
20 G-0) A0 2:2
30 96 4 24
40 L0-0 7-0 24
50 (00 70 24
60 [0-0) 70 2.4

(a) (1) ldentify two variables not already mentioned that would have to be kept
constant.




10. (a) (continued) Marks

(1) Describe how tube A acts as o control m this imvestigation.

1
(%)  Explain why the initial colorimeter readings were not 0-0 unirs,
1
ic) The results Tor the extract with (- 1% lead ethanoate are shown m the graph
below.
extract
- 0 1% lead
1 ctiiamonle
T

Lse information from Table 2 to complete the graph by:

(i) adding rthe scale and label ro each axis; 1
(11} presenting the resulrs for the extract + 0-01% lead ethanoate solution
and labelling the line. 1

(Addirional graph paper, it required, will be found on page 40.)

(ef)  Btate the elTect of the concentration ol lead ethunoate solutiom on the activity

of catechol oxidase.

(e} "The experiment was repeated with the 0-1% lead ethanoute solution at 60 "C.
Predict the colorimeter reading al 10 minutes and justily your answer.

Prediction Lnils

Justification
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10.  T'he Jacob-Monod hypothesis deseribes lactose metabolism m o the bacterium
Lischerichia cofi. Lactose acts as an inducer of the enzyme [-galactosidase in the
hacterium. This enzyme breaks down lactose as shown.

P-galactosidase
laclose »  uslucose + suluclose

An investigation of this reaction in ££. colr at 25 °C was carried out as described below.

. 100em® of gel beads coated
with 7. eolt were placed into
each of seven identical funnels . .
fitted with outlet taps. 100 cm?® of gel beads
. 100 em® of solution containing o ':Lt'__”?ted ::rlr‘h E. coli + .
2 grams of lactose was - 100 em” of lactose selution

poured into each funnel. |
2t outlet tap

. At each time shown in the . "_
table, the solution from one of healker Lo collect
the Turmels was collected. - solution
. The muass ol lactose mm each
solution was measured.
The resules are shown in the table belaw.
. Time Mass of lactose in the
Funel . . hy
(rminutes) safution collected ()
1 {0 2-000
2 10 2-00
3 20 1-45
4 30 (1-92
5 40 {(1-40
0 30 012
7 GO 0-04
(e (1) ldentify one variable, not already mentioned, that should have been

il()!'ll.'l'tl-_]t‘li Ly eTisure |]"_'nl| 1.|"Il". f:'.\]')&f'l'i'l'l’l‘:."lﬂ:i] I)I'(Iili"{]l.l'ﬂ'! Wl \";l]'i[].

() A contral experiment would be needed lor each Tunnel.

Dreseribe such a control and explain its purpose in the investigation,

Deseription

Purposc




10.

(continued)

() On the grid provided below, draw a line graph to show the mass of lactose in
the solution collected aguinst tme,
Use an appropriate scale to 11l most ol the grid.

(Addinonal graph paper, if required, will be found on Page thirty-six.)

() Calculate the average mass of lactoze broken down per minute in funnel 3.

Space for calewlation

g per mmnule

(d) Use the informartion given to explain why FE. coli had not brolken down anv
lactose in the first 10 minutes.

1
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10. Gabberellic acid (GA) 1s needed 1o break dormuancey of rice grams allowing them (o germinate,
An experiment was carried oul Lo mvestigate the effects of GA on the germimation ol rice grains.
30em?’ of different concentrations of GA solution was placed into separale beakers. 50 rice grains
were added 1o each beaker. Each beaker wus then covered with plastic [ilm.
Aflter 12 hours, the grains were removed [tom the solutions and evenly spaced in separate dishes
on [ilter puper soaked with 20 cm? ol walter.
The dishes were covered and keprt in the dark for 10 davs and the number of germinated grains in
each dish was counted.
A second batch of grams was treated m the same wav but these were lelt i the GA solutions [or
36 hours,

The results are shown in the table,

Concentration of G/ Number af rice grains gevminated
salution ] ) -
‘g per litre) After 12 howrs in G2 solution Aftev 36 howrs in G solution
0 5 N
5 7 14
10 16 il
20 23 35
30 28 H
60 il 43
DO NOT
WRITE 1T
. - . . THIS
{a) ldentity one variable, not already described, that should be kept constant, Marks '-|.£.|Fa|rl‘hl\
1
(h) (1) Explam how the solution with 0 mg per hitre (GA acts as a control in this
experiment.
1
{i1) Suggest why some germination occurs in the control.
1 -

{¢) Idenuly a leature of the experimental procedure which ensured the reliability

of the results.




10.

(continued)

()

Predict how the concentration of GA in the beakers would have been affected
'Ir IIH"\ I".'el{.] Tl I}EHT'I (:U\'HTH(.{ \\‘\h.l'l ]'.'ﬂ]."i.‘"tl'ii'. |.'i]T"|"_.

Underline the correct unswer and give a reason [or vour choice.

increased decreased stayed the same

Reason

Calculate the dillerence in percentage serminalion beltween the grains kept
in the 3mg GA per litre solution for 12 hours and those kept in the 30mg GA
per litre selution tor 12 hours.

Space for calculation

i
S

O the grid below, draw a line graph to show the number of grains germinated
alter 36 hours in the different comcentration of GA solution.

{Additional graph paper, if required, will be found on Page forty.)

I:-J"H.E two i‘.t)f'l(']llbé'iimH \‘\-]"l'i(fh Cdn h'r’. (]T.’-I\'\.'!'I |AI'I)T‘|'1 1.|'I{" resul s iTl the IEI)IE.

[
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4. The diagram shows apparatus used in an investigation of aerobhic respiration in

stails, Marks
Tap
.
ob
fGluss tube
L o Seale
Rubher stopper r ~Y (cm’)
7 7 — -4
—(1-2
Wire mesh platform i
—{]-]
Loloured hiquid
Saolution to absorb
carbon dioxide
The tup was kept open to the air for 13 minutes, and o start the experiment the tap
was closed and the reading on the scale recorded. Everv 2 minutes for 10 minutes
the reading on the scale was again recorded and the results shown in the table
below. The apparatus was kept at 20°C throughout,
Trime after tap closed Reading on scale
(minuies) (cm‘*}
0 000
2 004
4 0-08
i 012
3 016
L0 020
{a) State why the apparatus was lefl for 13 minutes with the tap open before
readings were taken.
1

{h  Describe a suitable control for this investigation.




4.

(continued)

(<)

()

(e)

T'o inerease the reliability of results, the experiment was repealed several
vmes.  Tdentify one variable, not already mentioned, that would have to be
kepr the sume cach time to ensure that the procedure was valid.

On the grid below, draw a line graph to show the reading on the scale against
nme, choosing appropriate scales so that the graph [ills most of the gnid.

(Additional graph paper, it required, will be found on Page forfy.)

The mass of the snail was 5-0g.

Use results i the table to calculate the rate of oxyvegen uptake by the snail over
the 10 minute period,

Spare for calculation

cin’ oxXyvgen per nunute per gram of snail

Explain how the respiration of the snail and the presence of the solution in the
apparatus accounts [or the movement ol the coloured hiquid on the scale.

Mearks
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4. Tn an investigation into the effect of lead ion coneentration on respiration in veast, MWarks
two [Tasks were set up as described below,

Flask Contents
A 200 em” glucose solution + 5 cm” 0-2% lead nitrate solution
B 200 em?® glucose solution + 5 em® 1:0% lead nitrate solution

The [lasks were placed 1o water bath at 207°C Jor 10 minutes.  Alter this time
2-5cm? of veast suspension was added Lo each and oxvgen sensors fitted as shown
in the diagram below,

Flask A Flask B
airtight
seal e
 OXvgen
L A"~ SCNSOT
(Gt Gt - |- et b
at 20°C

The [Musks were lelt [or a further 10 minutes and then oxygen concentration wus
measured in each flask every 20 seconds for 2 minutes.

The results are shown in the table below,

Ovygen concentration (mg per litre)

Time (s) Fiask A Flask B
{1-2% lead nitrate I-0% fead nitrate

0 10-2 1o-8

20 o4 -3
40 -1 76
60 3-8 62
30 1-7 5-1
100 0-2 +0
120 (1-0) 32

(1) (1) Tdentify one variable, not already mentioned, which would have to be
kept constant so that valid conclusions could be drawn.

(i) Explain why the flasks were left for 10 minutes hefore the veast
suspension was added,



4. () (continued)

(iii) Explain why the flasks were left far a further 10 minutes after the veast
suspensions were added before measurement of oxvgen concentrations
were laken.

(h)  On the grid provided, draw a line graph to show the oxvgen concentration
in Flask A against time. Use an appropriate scale to fill most of the grid.
(Additional graph paper, it required, will be found on Page forty.)

(¢) Using information trom the table, siate the etfect of increasing lead ieon
concentration on the aerobic respiration of veast.

() Tubhles of gas appeared in both flasks throughout the investipation.

(1) Name this gas.

(ii) Explain whyv this gas continued to be produced in Flask A at 120s,

Marks
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12.

An investigation was carricd out to study the eflfects of exereise on sweat production
in humans.

An exercise bike way placed in a laboratory with constunt humidity  and
temperature.

A healthy 30-vear-old male exercised on the bike for five trmals of different
durarions as shown in the tuble below. The average rare of swear production during
each trial was calculated.

There was a recoverv period after each trial to allow sweat production to return to
normal level.

T'he results are shown in the table below.

. . Duralion of exercise (rial | Average rate of siveat production
Exercise trial ‘[5'_;, (g per em” skin per minute)

1 310 0-10

2 60 0-21

3 1) (0-32

4 120 0-43

3 150 0-45

() On the grid below draw a line graph of average rate of sweat production
against the duration of exercise,

Choose un appropriate scale to [ill most of the graph papoer.

{ Additional graph paper, should it be required, will be found on Page forty.)

30

() (1) Give two variables, not alreadv described, which should he kept
constant to allow valid comparison of the exercise trials.




12. (b) (continued)

(i) State how the procedure could be improved to incrcase the reliahility of
the results.

(¢) Explain how the units of sweat production used in this investigation would
allow a valid comparison between different individuals to be made.

(d) Calculate the total mass of sweat produced per cm? during exercise trial 3.

Space for calculation

mg per cm?

(¢) Predict the rate of sweat production which would be expecred in an exercise
trial with a duration ol 180 seconds.

mg per em’ per minute

(f) (1) Sweat production is a corrective mechanism used in the regulation of
hody rtemperature.
Explain why mamtaiming body temperature within tolerable limits 1s
important to the metabolism of humans.

(i) Give the term used for animals which use changes in metabolism to
regulate their body temperature.
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Photosvnthesis in algal cells can be measured by immersing them in bicarbonate
indicator solution.  "T'he indicator solution gradually changes colour as carbon
dioxide 18 removed rom it by photosynthesis. This colour change can be
measurcd by placing the solution in a colorimeter.  The higher the rate of
photosvnthesis, the higher the reading on the colorimeter.

The ellect of different wavelengths of light on rate of photosynthesis in
Scenedesinus, an alga which grows ncar the surface of fresh water lochs, was
measured. The apparatus shown below was set up in a darkened room.

Scm” of 3%
bicarbonate

indicator solution
Fi

.'f‘

. | . 5 )
tight of a single wavelength , glass tube
-

s ‘———-I— ————————————— v
I!
II.| .
N,
\'\

!

lamp - ) \
filter to allow a specific 30mg of Scenedesinus
wavelength of light to cells immaobilised into
pass through 10 gel beads

Alter one hour, the bicarbonate indicator was removed [rom the tube, placed ina
colorimeter and a reading taken.

The cxperiment was carried out seven times using filters, cach of which allowed
different wavelengths of light to pass through.

"The resulls are shown in the table helow,

Filler Wawelength of light passing Calo rr}.nei‘.f-r readiing
through (nanometres) (units)
1 400 0-45
2 450 0-74
3 500 0-36
4 550 0-32
5 600 0-24
0 630 0-96
7 700 0-26

(e} Tdentily twa variables, not already mentioned, that would have to he
controlled to ensure that the experimental procedure was valid.

S




wn

(continued)
(& A control tube would be required Tor cach wavelength of light bemng
investigated.

Deseribe the contents of a suituble control tube,

(¢)  State why the tubes were left for one hour before the colorimeter readings
were Lalen.

() (1) On the grnd provided, draw a line graph to show the colorimeter
reddings against wavelength ol light.

{Additional graph paper, should 1t he required, will bhe found on
Page farty.)

400

Whavelength of lhight (nanometres)

(i) Give the reason whyv the graph of colorimeter reading against
wavelength of light can be described as an action spectrum.

() "L'he experiment was repeated with a second alga which lives in the water
below Scenedesmns.

Predict the colorimeter reading the indicator would give after exposure of the
second alga to light of 300 nanometres and explain vour answer.

Prediction units

Toxplanation

Marfes
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3. (a) The yeast Kluyveromyces marxianus uses lactose as a respiratory
substrate. An investigation was carried out into the effect of lactose
concentration on ethanol production by this yeast species. Five flasks
were set up each containing 5 cm? of yeast suspension and 100 cm? of 4,
8, 12, 16 or 20% lactose solution. The flasks were sealed to maintain
anaerobic conditions.

Samples were remaved from each flask at 12 and 36 hours and the
caoncentration of ethanol was determined. Results are shown in the

table below.
Lactose Ethanol concentration (g per 100 cm?)
concentration (%) 12 hours 36 hours

4 1-20 1.65

8 1-55 2:80
12 2-00 4-25
16 2-80 3.75
20 2-80 6-50

(i) ldentify the independent variable.

(if) ldentify one variable not already mentioned that should be kept
constant so that a valid conclusion can be drawn.

(b) Describe the relationship between the lactose concentration and
ethanol concentration at 12 hours growth.

[c) Calculate the percentage increase in ethanal concentration between 12
and 36 hours growth in the 4% lactose flask.

Space for calculation




3. (continued)

(d) Air leaked into the 16% lactose flask between 12 and 36 hours growth.
Explain why this resulted than a lower than expected ethanol
concentration.
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11.

Colchicine is a chemical used in plant breeding programmes to induce
mutations and produce cultivars with improved characteristics.

Sesame is an important crop plant grown for its edible seeds and leaves.

An investigation was carried out to determine the effects of colchicine
concentration on sesame. Sesame seeds were soaked in different
concentrations of colchicine solution for 24 hours. Seeds from each
concentration were germinated and 50 plants were grown from each
concentration. Ninety days later the total leaf area, number of seeds and
mass of seeds per plant were recorded.

The average results are shown in the table below.

Colchicine Average total Average Average total
concentration leaf area per number of mass of seeds
(mmol ™) plant (cm?) seeds per plant | per plant (g)
0 1500 548 2-8
0-1 2315 532 35
0-5 2786 550 4-4
1-0 3500 512 4-7

(a) (i) Identify the independent variable in this investigation.

(i) State an aspect of the investigation which helped to ensure that
reliable results were obtained.

(b) (i) An important characteristic of food crops is the 1000 seed mass
which is the total mass of a sample of 1000 seeds.

Calculate the 7000 seed mass for the plants grown from seeds
soaked in a colchicine concentration of 0-5 mmol ™.

Space for calculation




11. (b) (continued)

(ii) Express, as the simplest whole number ratio, the average total leaf
area per plant from seeds soaked in a colchicine concentration of 0

to that at 1-0 mmol .

Space for calculation

0 1-0
mmol ™ mmol [

(c) Explain the relationship between the total leaf area and total mass of
seeds.
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9.

Catalase is an enzyme which breaks down hydrogen peroxide into oxygen and
water. Paper discs soaked in catalase sink when placed into hydrogen
peraxide solution. The discs rise to the surface when oxygen is produced. The
time taken for the discs to rise can be used to measure catalase activity.

An experiment was set up to investigate the effect of copper sulfate
concentration on catalase activity.

Six tubes were set up, each containing 10 cm® of hydrogen peroxide and 5 cm?
of a different concentration of copper sulfate. One paper disc was then placed
into each test tube as shown in the diagram. The time taken for each paper
disc to rise to the surface was recorded.

hydrogen peroxide (10 cm?®)
+ copper sulfate (5 cm?)

Paper disc
The results are shown in the table.
Concentration of Time taken for paper
copper sulfate solution (moll ") | disc to rise (seconds)
0-2 8
0-3 12
0-4 15
0-6 18
0-8 19
1-0 20

(@) (i) Name the independent variable in this experiment.

(i) Describe a suitable control for this experiment.

(iii) Suggest how the temperature of the tubes could be kept constant.

1
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9. (a) (continued)

(iv) Give a feature of the experiment which may make the results
unreliable, 1

(h) (i) Draw a line graph using the results in the table.

(Additional graph paper, if required, will be found on Page 32.) 2

(il) Calculate the percentage increase in the time taken for the paper
disc to rise when the copper sulfate concentration increased from

0-2moll™ to 1-0moll™. 1

Space for calculation

(c) Draw a conclusion from the results of this experiment. 1
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10.

An experiment was carried out to investigate the evolutionary relatedness of

four species of fish by comparing proteins extracted from the fish. The more
closely related species are, the more proteins they have in common.

A sample of muscle tissue from each species of fish was heated in a solution

to extract proteins.

The protein extracts were analysed by gel electrophoresis which separates
proteins according to their mass. A protein standard containing proteins of
known masses was also analysed.

The results of the gel electrophoresis are shown in the diagram. Each band
represents a protein.

(a)

SE S8 8 8
T
Mass of protein | Distance & |"”Q |"’Q S |“"Q
in protein travelled
standard (kDa) (mm) - —1
16 50
| | 1 | | | | | |
20 38
26 30 1
Protein
44 24 ——1 [ —]
band X
66 15
—1
108 10
— 3 1
—1 ]

it}

(1) Identify two variables related to the protein extraction, not already

mentioned, which should be kept constant so that a wvalid
conclusion can be drawn.

(ii)

proteins changing their three-dimensional shape.

During the preparation the samples were heated. This unfolds the

Name one type of bond that could have been broken to cause this

change.

sutsjo.d JO JUsSWSAOW JO UOLIIBILQ



10. (continued)

(h) (i) Draw a line graph to show the distance travelled by the protein
bands in the gel against the mass of protein in the protein standard. 2

(Additional graph paper, if required, can be found on page 33)

Mass of protein in protein standard (kDa)

(ii)) Band X travelled 28 mm. Use the graph to identify the mass of the
pratein in band X. 1

kDa

(iti) Each species of fish contains a protein with a mass of 66 kDa.
One amino acid has an average mass of 0-12 kDa.

Calculate how many amino acids that would be expected in this
protein. 1

Space for calculation

(iv) Explain why it was concluded that species 1, 2 and 4 are more
closely related to each other than they are to species 3. 1
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12.

An investigation was carried out into the effect of increasing time of exposure
to UV light on the survival of wild type (WT) and mutant (M) yeast cells.

Fach type of yeast cell was grown in separate liquid media at 30°C for
24 hours, diluted and plated onto separate agar plates. They were then
exposed to a UV light source for between 0 and 30 seconds in a darkened
room.

The plates were incubated for four days at 20°C and the number of yeast
colonies that had grown was caunted. Each colony grew from a single cell.

The results are shown in the table.

Time of exposure Number of yeast colonies

to UV light

(seconds) WT M
0 360 400
5 210 120
10 90 25
15 45 10
20 20 0
30 10 0

(a) (i) State an independent variable in this experiment.

(i1) Suggest why exposure to UV light was carried out in a darkened
room.




12. (continued)

(b) On the grid, draw a line graph using the results in the table for both
WT yeast and M yeast.

(Additional graph paper, if required, can be found on page 31)

(c) Draw one conclusion from the results of this investigation.

(d) Sunscreen lotions can protect cells from UV damage.

Suggest how the investigation could be modified to test the effectiveness
of a sunscreen lotion using M yeast as model cells.




