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PART 1
BIOCHEMICAL
PRACTICALS
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AS PAPER 3 IS MOSTLY INYOLVYED PERFORMING EXPERIMENTS

AND DATA RECORDING

Mahy of the experitnents thdt you will do durihg your course
ihvolve ihvestigdting how ohe thihg daffects dhother, For
exdmple!
d. ihvestigdting tow ehzytne cohcenhtrdtion dffects the
rate ofF dctivity of rehhinh
b ihvestigdting how tetmperdture daffects the rdte of
dctivity of cdtdldse
C ihvestigdting how surfdce dred dffects the rdte of
di¥Fusion
d. ihvestigdtihg how the cohcentrdtion of d solution
dffects the percenhtdge of ohioh cells thdat becotne

pldstnolysed.
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YARIABLES
1. Yaridable dhythihg you cdh chdhge or cohtrol ih dh experitment,
2, Cotntnoh  exdtnples include tetnperdture, durdtion of the
experitnent, cotnposition oF d tndteridl, atmounht of [ight, etc.
3. There dre three kihds of vdridbles ih dh experitment
d. conhtrolled vdriables,
b ihdependent vdridbles dnhd

c. depenhdent vdridbles.
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INDEPENDENT VARIABLE

1!

2,

the ohe Fdctor thdat you dre chdhging.

I sday ohe fdctor becduse Usudlly ih ah experitnent you try
to chdahge ohe thihg dt 4 titne

This tnakes tnedsuremenhts dhd ihterpretdtion of the ddta
tnUch edsier.

IF you dre tryihg to detertnihe whether hedting wdter
dllows you to dissolve thore sugdr ih the wdter thenh your
ihndependent vdridble is the temperdture of the wdter,

This is the vdridble you dre purposely controlling.
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DEPENDENT VARIABLE
1. vdridble you observe/tmedsure , to see whether it is
affected by your independent vdridble.
2. Inh the exdtple where you dre tedtihng wdter to see if
this affects the dtounht oF sugdr you cah dissolve, the
thdss or volutme oF sugdr (whichever you choose to

thedsure) would be your dependent vdridble,
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CONTROLLED YARIABLES

1. sotnetitnes cdlled constdant vdridbles

2, vdridbles thdt dare kept constdht or uhchdhgihg.

3. For exdtnple, i¥ you dre doihg dh experitnent tmedsuring the
fizz reledsed JFromm different types oF sodd, you tnight
cohtrol the size of the cohtdiher so thdat dll brdhds of soda
would be ih 12-0z cdhs

4. I5 you dre perfortning dh experiment oh the effect oF
sprdyihg pldhts with different cheticdls, you would try to
tndibtdih the sdthe pressure dhd thdybe the sdtme volutme

wheh sprdyihg your plants,
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CHANGING THE INDEPENDENT VYARIABLE

NEED GOOD SKILLS DURING AS PAPER 3 PRACTICALS

1!

6l

7.

You tndy be dsked to decide whdt vdlues of the
independent vdridble to Uuse ih your experitment.

You will heed to tnake decisiohs dabout the rdahge dhd the
ihtervdls,

The rdhge oF the ihdependent vdridble is the spredd of
vdlues §rotn [owest to bhighest,

In this cdse, you tight Use cohcentrdtions oF rehhinh
rahgihg Frotn O to 1% 15 you dre dsked to do this ih db
exdtnihdtioh, you will Usudlly be giveh sotne clues thdt will
telp you to decide the rdhge.

For exatnple, ¥ you dre givenh d solutioh with d
cohcentrdtion of 19% to work with, then that will be your
highest cohcentrdtioh, becduse you cdahhot thdke d tnore
cohcentrdted solutioh Frotn it, ohly thore dilute ohes, The
intervdl is the qgdp betweenh the vdlyes thdat you choose
withih the rahge.

Ih this cdse, you could use cohcentrdtiohs of renhih of O,
02, 04, 06, 08 dhd 1%.

ThHhe ihtervdl would thenh be 0.2%.
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8. Ahother possibility would be to use d series of vdluyes that
dre edch ohe tehth of edch other 00001, 0001, 001, 04
ahd 1.0, In either cdse, you cdh produce this rdhge oF

cohcentrdtions by diluting the origihdl solution.
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EXPERIMENTS SKILL DEVELOPMENT
LABELING
Set out dhd [abel the gldsswdre before usihg the solutiohs,

Mdarker penh used with sitnple ldbel oh it.

Keep [ beakers ahd tubes ih order
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YOLUME MEASURING
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Step 1!

There dre sotne grddudted cylinders of vdrious cdpdcities (5 tnlL to
500 tnl ih geherdl), edch with its owh systetn oF grddudtion
Therefore, the volutme corresponding to edch division thust First be

detertihdte.

Step 2!
To tredsure volutne, the grddudtioh the closest to the JFree
surfdce of the liquid tnust JFirst be detertihed.

The
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YOLUME MEASURING USING A SYRINGE

Syringe Plunger
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Pull the Pluhger up to suck ih a little bit

&
uly

S oF dir. The tip of the pluhger should
Leave air space =
j ) § hever be ih conhtdct with the Fluid while
tnedsurihg,
Step 2!

Ihsert the syrihge tip ihto the sdtmple dhd suck up dh dtount

gredter thah 8 ctn3
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Step 3!
Push out the excess Fluid uhtil the syringe redds 8 ctn3. You dre

how reddy to tnedsure dhd dispehse the sdmple.
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MAKING SOLUTIONS

Sitnple Dilutionh dahd Proportiondl dilution (Dilution Fdctor

Method bdsed onh rdtios)

1. A sitople dilutioh is ohe ih which a4 uhit volutme oF d liquid
tndteridl oF interest is cotnbihed with dah dppropriate volutme oF
d solvent liquid to dchieve the desired conhcentrdtion

2, The dilution Fdctor is the totdl hutnber of uhit volutes in
which your tndteridl will be dissolved.

3. The diluted tnateridl tnust theh be thoroughly tnixed to dchieve

the true dilution

Exdtmple’ Suppose you tnust prepdare Y00 tnl 0F d solutioh thdt
requires 18 dilutioh $rotn d cohcenhtrdted stock solutioh with wdter,
Divide the volutne heeded by the dilutioh Factor (400 ol / 8 = BO
tnl) to detertihe the uhit volume. The dilution is theh dohe ds 5O

tnl cohcentrdted disihFectant + 350 tl water,
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Seridl Dilution

A tnethod used to stepwise dilute substdnce ihto solutioh with

cohstdht dilution fdctor ih edch step

1ml Iml 1ml 1ml

+ 9ml +9ml +9ml +9ml

01 stock/ml 001 stock/ml 0001 stock/ml

Concentration

Full Strength Actual  1/10 A/10 01/10 001/10
Stock Stock
o Dﬂ:lion (1/100) (1/1000)  (1/10000)
11 = 2%
41 = By
91 = 10x
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You dre required to tnake d seridl dilution of the solution 4, which reduces the cohcentrdtion by hdls
betweeh edch successive dilutioh. This will provide you with d set oF solutions A of khowh
cohcentrdtions, After the seridl dilutioh is cotnpleted, you will heed to have 5 ctw3 oF edch
cohcentrdtioh

dvdildble For use W = wdter

20cm? of 1.0%

10cm3 of 1.0%
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DISPLAYING AND RECORDING THE DATA
TABLE
1. Decide oh how tndhy colutnhs dhd how thdhy rows you will
heed.
2, Follow these rules

d. Use the spdce provided, do hot tnake the table too stadll

b ledve sotne spdce to the right of the tdble in
cdse you decide you heed to ddd ohe or tmore colutnhs

c. drdw the tdble outlines inh pencil

d. rule lihes betweeh the columhs dhd rows

e rule lihes drouhd the whole tdble

§. write brief, but ihFortndtive heddihgs For edch colutmh

g colutnhs hedded with physicdl quantities should tdve
appropriate SI uhits

f The solidus or sldsh (/) tredhihg per should hot be
Used ih uhits. For exdtmple, if you hdve to include
cohcentrdtiohs ds ih d tdble you do hot write g per
100 ctn3 ds g/100 ct3.

i It should dlwdys be written out inh Full usihng per or,
better, ds g 100 ctn >’ The hegdtive

expohent, ctn’, tnedhs per .
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Table 1.1

sucrose concentration water potential
/mol dm™ /kPa x 102
0.15 -5.0
0.35 -12.0
0.55 -19.0
0.75 -26.0
1.00 -35.0

A hote oh the uses of ticks dhd crosses ih tdbles:

1!

Do hot use ticks dhd crosses ih tdbles of results which
should show observdtiohs, such ds the colour obtdihed in

biochetnicdl tests,

Ticks dhd crosses thdy be Used ih tdbles of cotnpdrisoh i
there is d key to expldih whdt they tnedh,

eqg. v»= presenti x= dbsent

You trdy wdht to show dhotndlous results ih tables 1F so
circle thetn dhd put d hote unhderhedth the table to expldin
thdt they dre dhotndlous results,

You trdy be dsked to cotnpdre specitnenhs viewed ih the
tnicroscope dhd/or ih photogrdphs.

These cotmpdrisohs tnust be orgdhised into d tdable. Drdaw your
table so thdat it hds 4 First colutmh For the Fedtures thdt you
bdve observed. You cdh thenh present both sitnildrities dand

difFerences
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UNCERTAINTY

1!

el

Whehever you take d reddihg or thdke d thedsuretnent, there
will be sotne uhcertdihty thdt the vdlue is dbsolutely
correct,

These uhcertdihties dre experitnenhtdl errors.

Ih geherdl, the size of the error is hdlf the vdlue of
the stndllest divisioh oh the scdle.

For exdtnple, i¥ you bdve d thertmometer thdt is tndrked oFfF inh
vdlues of 1 °C, theh every reddihg thdt you tdake could be
out by 0,5 °C,

You cah show this by writing' 21,5 OC 0.5 0C,

1§ your recorded result ihvolves tnedsuring two vdlyes - Sor
exdtmple, ¥ you hdve tnedsured d stdrting tetnperdture dnhd
theh ahother tetmperdture dt the enhd, dhd tdve cdlculdted the
rise ih temperdture - theh this error could hdave occurred For
both reddihgs, The totdl error is therefore the sutn oF the
errors for edch redding. Your Finhdl vdlue Sor the chdahge of
tetperdture you hdve tmedsured would theh be writtent 180C

10C.
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STANDARDIZING THE METHOD
1. In biologicdl experitnents, stdhddrdized vdridbles dre those
thdat retndih the sdtne throughout the experitnent.
2, The independent vdridble is the dspect oF the experitment
thdat is chdhged or tndhipuldted to Find dh dhswer, while the
dependent vdridble is the pdrt of the experiment thdt is

dffected by the chdahge ih the independent vdridble

State two wdys ih which the tnethod oF tnedsuring the diatneter of

the stotndtd hds beenh stdanddrdised.

fully open
stoma
diameter of
the stomatal closed
aperture of a stoma
partly opened
stoma
guard
cells
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IDENTIFYING SOURCES OF ERROR

1!

el

It is very itmportant to uhderstdhd the difference between
experitnentdl errors dnd ‘tnistdakes’.

A tnistake is sotnething thdt you do ihcorrectly, such ds
tnisteddihg the scdle oh d thertmotmeter, or tdkihg d reddihg dat
the wrohg titne, or hot etptyihg d grddudted pipette Sully.

Do hot refer to these types oF tistake wheh you dre
dsked to cotntnent oh experitnentdl errors

Errors cdh dlso occur i§ there were uhcohtrolled vdridbles
da¥fectihg your results.

Ahother thihg to cohsider is how well d vdridble hds beeh
cohtrolled.

If you were doihg dh ehzytne ihvestigdtioh Usihg d wdter
bath to control tetnperdture, then you should try to be
redlistic ih estitndting how touch the tetperdture tight tdve

vdried by.
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SUGGESTING IMPROYEMENTS

1!

el

The itmprovetnents you suggest could ihclude controlling
certdih vdridbles thdat were hot controlled, or controllihg
thetn tmore effectively.

For exatnple, you tndy suggest thdt the ihvestigdtion could be
inproved by conhtrolling tetmperdature.

To edrh d tndrk, you toust dlso sdy how you would control it,
for exdtmple by pldcihg sets ofF test-tubes ih d
thertmostdticdlly controlled wdter bath.

You could dlso suggest usihg better tmethods of
tnedsurement.

For exdtple, you tight suggest uUsihg d colorimeter to
thedsure depth of colour, rdther thdh usihg your eyes dhd d
colour scdle.

It is dltnost dlwdys d good ided to do severdl repedts inh
your ihvestigdtion dhd theh cdlculdte d tmedh of your results,
The thnedh oF these results is tore likely to give you the

true vdlue
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PART 2
MICROSCOPIC
PRACTICALS
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Drawihgs

These will be Frotm tnicroscope slides or photogrdphs.

’ Mars® Lumograph® 100

Drawing pencil
Product information

e High quality drawing pencil

e Special lead formulation for results with a metallic
lustre in a wide variety of grey tones

e Particularly suitable for writing, drawing, sketching
and hatching as well as for professional graphic
and artistic applications on paper and matt drawing
film

e For ideal usage in combination with Mars
Lumograph black 100B

e High break-resistance through special lead
formulation and super-bonded lead

o Available in 24 finely graded consistent degrees:
12B, 11B, 10B, 9B, 8B, 7B, 6B, 5B, 4B, 3B, 2B, B,
HB, F, H, 2H, 3H, 4H, 5H, 6H, 7H, 8H, 9H, 10H
(NEW: 12B, 11B, 10B, 10H)

e Lead diameter: approx. 12B: 4.5mm, 11B-6B: 3.6
mm, 5B-3B: 2.5 mm, 2B-10H: 2.0 mm

e Lines reproduce well

e Wood from PEFC-certified, sustainably managed
forests

1. Redd the questioh cdrefully, the drdwihg tndy hdve to be
dh dccurdte size eq. twice the origihdl

2, Mdke edch drdwihg ds big ds the spdce dllows without
writing over the text of the dquestioh dhd tnhakibg

3. sure thdt you ledve ehough spdce For [dbels dnd
dhhotdtionhs, i¥ dsked for.

4. Use d ruler for ldbellihg lihes.

5. Drdw dhd [abel ih pencil
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1OI

11,

Use ohe cledr cohtihuous outlihe hot dh drtistic drdawihg.
Do hot shade.

Observe detdils carefully, such ds the reldtive nummber of
chloropldsts ih different cells dhd the thickhess

oF cell wdlls ih different cells ih d vdscular bundle. Show
these dccurdtely oh your drdwinhg.

A plah didgrdtn shows the distributioh of tissues ih d
sectioh, It dlso shows the proportionhs of the different
tissues, Although cdlled d low power pldh didgrdtn you tndy
use tigh power to identify the different tissues dhd to be
sure you dre putting the bounddries of those tissues ih
the right place. You should hot drdw dhy

cells ih d lower power pldh didgrdin,
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Wheh you tndke d pldh didgrdtn, Follow these sitnple rules

1. tndke the drawing Fill thost of the spdce provided: ledve
spdce drouhd the drdawihg For [dbels dhd dhhotdtions (if
required by the dquestion)

2, UuUse d shdrp HB or B pencil (hever use d peh)

3. Uuse thih, sihgle, unhbrokenh [ihes (ofteh cdlled cledr dand
contihuous lihes )

4. shtow the outlihes of the tissues

5. tndke the proportiohs oF tissues ih the didgrdtn the sdtne ds
ih the sectioh

6. 4o hot include drawings of cells

7. 40 hot use dhy shddihg or colourihg.

8. Add ldabels dhd dhhotdtiohs (hotes) to your drdwihg ohly ¥
you dre dsked For these ih the dquestion Use d pencil dhd
d ruler to drdw strdight [ihes Srotn the drawihg to your
[abels and hotes

a write ldbels dhd hotes ih pehcil ih cdase you tndke d
tnistdke dahd heed to chdhge thetn. You tndy ledve your
[abels dhd hotes ih pencil do hot write over thetn ih ink

10.
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High power drdawihgs

1I

High power drdwihgs should show d stndll butnber of cells
dhd they should be drdwh d redsonhdble size so you cdh
show dhy detdil ihside thetn. Wheh you thdke d high power
drdwing, Sollow these sitnple rules

tndke the drawing Fi Il tmost of the spdce provided; ledve
spdce drouhd the drdawihg For [dbels dhd dhhotdtions (if
required by the dquestion)

use d shdrp HB or B penhcil (hever use d peh)

use cledr, contihuous lihes (see dbove)

draw ohly whdt is dsked ih the dquestioh, eq. three cell
types or ohe hdtned cell dand dll cells adjoihing it

show the outlihes of the cells

the proportiohs of the cells ih the drdwihg thust be the
sdtne ds ih the sectioh you dre drawihg

plant cell wdlls should be stowh ds double lihes with d
tniddle [atnelld betweenh the cells: the proportions of cell
wdlls should be drdwh cdrefully,

show dhy detdils of the cohtents of cells draw whdt you

see, hot whdat you khow should be present: For exdtmple, in
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plant cells you tndy see huclei, chloropldsts dhd vdcuoles

10, do hot use dhy shddihg or colourihg.
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T.S. young stem Helianthus

(S}\wul:j et of one vaseular bundle mh)
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Tdkibg tmhedsurements oF specitmenhs dhd photogrdphs

Usihg dh eyepiece grdticule

1I

Ah eyepiece grdticule is d scdle thdat §i ts ihside the
eyepiece oh your tnicroscope.

It dllows you to tdake tnedsuretnenhts oF the specitnehs you
view with the ticroscope. You cdh thedsure sitmply in
grdticule units,

but you tndy be dsked to tndke dh dctudl tnedsuretnent
which ihvolves cdlibrdating the grdticule usihg d stdge
tnicrotneter. This is dohe by [ihnihg Up the grdticule with the
divisiohs oh the tnicrotneter,

Make your tnedsuretnents ds dccurdte ds you cdh. You will
probdbly be dble to tmedsure to the hedrest division oh the
grdticule.

You tndy be dsked to tdke severdl tnedsuretnents dhd then

cdlculate a4 thedh
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Tdkibhg tmedsuremenhts Frotn photogrdphs

1. You tndy hdve to tnedsure dh object oh d photogrdph dnhd
cdlculdte the dctudl size of d structure or the
tndghificdtioh of dh itndge.

2, Alwdys tredsure photogrdphs ih tillitnetres, hot centitnetres,

3. IF you hdve to use your tnedsuretnenhts ih d cdlculdation,
write tedtly dhd show your working, The persoh tndrking
your pdper tnight be dble to give you tndrks For khowihg
whdt to 4o eveh if you tndke d tristake or do hot Fihish

the cdlculdation.
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ANNOTATION

Whdt dre correct dnhhotdtions?

1!

epidertnis ddrkly stdihed ldyer of cells, xyletn hollow
vessels

epidertis Fortned of d sihgle layer oF cells, xylet
strehgthehed by lighinh

phloetn stndll cells, xyletm etpty cells to trdhsport wdter
vdsculdr buhdles drrdhged ih d reguldr pdatterh, xyletn

[drge dedd cells
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