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Voluntary Service Overscas, iwn indepondoent British
charity, 1s responsible for the deployment of some
scvently volunteers currentiy working in various puarts of
the  Caribbean, about a third of whom are scicnce
teachers.  In the past, workshops have been organised
annually for these teachors in an ceffort to adupt their
teaching skills to the requirements ol the recently
introduced CKC sgyllabus. This ycear, however, it was
considered more beneficial in the long term to hold a
series of workshops on individual islands that wouid be
attended by both volunteers and their scicuce teaching
collcecagues., The production of thoese six workbooks is
designed Lo coincide with these workshops and to provide

a useful resource package for the schools thereaftor.

VSO would ke Lo OxXproess tis pratitudoe Lo Miko
Ratelifle, British bDevelopment Divison's ltegional Scicnce
Lducation Adviscer to the Caribbean, and Johu Kuusk, VSO
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Beguia, St Vincent, who are responsible for compiling the
materials; Lo all the scionce teuchers throughout the
Lastern Caribbean whose suggestions and comments have
proven to be a most valuable resource and guide; and Lo
the 8ritish Development Division for its contribution to

.

the costs of production,

Voluntary. Service. Qverseds
Caribbean licld Office
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EST COPY AVAILABLE 55




ﬁVSO w

“ ACKNOWLEDGEMENTS “

ould like fo extend their appreciation and gratitude to the foliowing
people who have made this series of publications possible:

British Development Division ( BDDC) for providing the funding for this series of
publications

Voiunteers and local colleagues contributing to production of publications.

Organisation of Caribbean Overseas Development (OCOD) for assisting in the
reproducticn of these publications




¢ g

PRACTICAL WORKBOOK
FOR
CXC  BIOLOGY

"7




INTRODULTI ON

edition of the *Practical

1. This workbook is a revised
Worksheats for CAC Uioloay® developed in 1983, MWMany of the

cxperiments in the original booklict have been replaced. The
marl schemes have been comy o tely overhauled o fit in wlth

thr CXC Biology SBA criteria.

2, in addition a briefl section with some guidelines on SBA
have bLecn included. These guidelines are edited extracts from
the digscussions of the Bilolopy Group at the CXC/BDD Heglonal
Scicnce Workshop held in February 1685, The note reflect the
exnrericonce of CXC Blolopy teachers in the Region. For more
detailed information teachers should consult the 'CXC Bilology
Teachers Resoures Booklet'.,

3. Teachors should remember that the experiments in the
booklet are sugeestions, they are not those prescribed by CXC,
Effrorts have been made to include practicals which eover the
5BA criteoria comprehenszively. Nevertheless, teachers arn at
liverty to modifly and celect according to thelr Jocal
cireumstances. Similarly, the mark schemes are inciuded as a
general guide.  They are by no means definitive and comprahensive,
Navertheless, 10 is hoped that teachers of CXC Biulogy will find
the workiioeok uselul.,
Fortber coples ¢ be abtained Trome-

vi. A, Ratcelirffe

Heplonal Science Lducation Adviser

o/o Ministry of Education

Roseau

Dominica

Tol. 33063

&
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CONTENTS
Section A s  Teachers Guidelines for 3BA
Section D + Suggested Experimentls
Scectiun C 1  Apparaius Requirements and

Mark Schemes

NOTL: A 1ist of the experiments is given on the naoxl page.

Ptem—
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4

1 Teachers have expericnced considerable problems in i
assessing Manioulation and Work Habits (Atlitvdes) parthularly
with large ciasszes. 1t is recompended that teachers use a
"hecll}ﬁ; cf the crltnrla/% ills to be assessed during direct
assessmont in a lesson. Clenrly vefore such a Checklist can

be drawn np a detailled hrnnudown of the skills is required.
Some puidelines for Abtitudes and Manipulation are given

bvelew, For the Work Hauils (Attltldcay assessment, 1t may

not Le possible always to find suiliable experimental work.
Azroscuunl over 5 denger term s helpful.

Detailed Breakdown of Attitudes and Manipulative Skills

BEST COPY AVAILABLE
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PAGLE B '
ATTITUDES

LABORATORY COKDUCT:

Self reliance, resourcefulness, willlingness to tackle prob-
lems .

Enthusiasm, parseverence

Satety consclousness for sclf and others
Economlcal use of mataerials

Abilily Lo work as nart of a team
Heipfulness in general running of laboratory

Aviareness of limltations and assumptions of sclence.

while cost of the above may te assessabie in particular labora-
tory experiments, the area of Soclal Mwaraeness Is not so easlly

tled to any particular éxperiment, Hore global assossmants
over a perlod of time ray be neccesary here.

POSSIBLE CRITERIA FOR ASSESSING

ST _OF THE BURETTE

wivh which it is to be {I1led.

Z. Filling ~ use of funne! re?ommrnded
- ensuring tip Is Full of liquid
- ensuring po air bubbles

~ removing hanglng drops

3. Readlng - ensuring burette s stralght (not tlited)
- readling at eye level

= raading the bottor: of the menlscus

= accurate interpretation of scale

= unsuring that if white paper placed
behInd mentscus when taking the flirst
reading, the same thing ls done for
the second reading

0. Manipulating the tap - cerrect positloning of flngers
and thumb around the tap.

LSC_OF TME PIPETTE

1. Plputte rinsed with distilled water then with the solutlon

with v it Is to be fitled,

BEST COPY AVAILABLE
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2. Filling - tip kept below level of liquld

- fore”  ar uscd when adjusting level of
meni. o ,

~ plpette held by tha stem and not the bulb

= cnsurlng bottom of menlscus !s level with
mark (check with eye lovel with mark)

= removing hanging drops.,

USE _OF COMICAL FLASK (FOR YITPATION)

1. Rinsed with distilied water only,

2, During tltration - flask held near tha top while swirling
and not allowed to hit the end of the burette - allowed
_to stand on a whlte background for viewing colour
changas,

USE OF THE MEASURING CYLINDER

1. Ensurlng that cylinder is resting on a flat evan surface
Y -ﬂeadlng the meniscus at eye level

3. fleadling the bottom of the meniscus

b, Accurate Interpretation of scale

UL OF THE THERMOMWETER (In a ligquid)

1. Immnersion of bulb compietely in llqulid

2. Lock of contact of bulb wlgh contalner

3. Stirring liquid to ensure Aven distribution.of heat
b, laazrsion time adequate for equiilbration

5. feading taken while bulb is [mmersaed

G, Reading taken at eye level |
7. Careful handling and temporary storage to praovent
breakaye
8. Accurate Interpretation of scala
HEATING

USE OF THE BUNSEMN BURNER

1, Lighting - nir holes ciosed before lighting
- match 1t bufore turning on the gas,
Adjusting flame = alr holes openad to obtaln a non-
luminous flamo :

~ alze of flame controlled by ad-

i COPY AVAILABLE justing tho gas tap,
i3




PAGL D

- USE OF THE TEST TUBE IIOLDER

Test tube grlppcg hlgh enough so test tube holder not held In flama.

USE OF TEST TUBE ‘ '

1. Held In hottest region of flame
2. Heatlng solids = use of dry test tube

- angle held:- if liquid seen condensing
on cooler part of tube, the mouth of
the tube slanted downwards Just enough
to prevent llquld running back on the
hot part of the test tube

3. Heating liquids - test tube held polnting away from self
and naelighbours
- directlon of shoking (around not up and
down)
- volume heated (not more than half §ull)
- controlled heatlng (not bolling If

- Instructed’ to wark: 1f required to
boll removing tube at intervals to let®

bolling subside).

"USE OF EVAPORATION DISH

1. Heated over a direct flame for stable substances
?, Heataed over a wataerbath for substances that decompose on
strong heating or ta avold spltting e.g. when evaporating

andlum chloride solutlon to dryness.

GAS _TESTING

RBefore lnoking dovn Into the test tube:-

Colour:

1. Test tube removed from flame.

2. Test tube held a safe distance from the eye
Qdour: Safely precautlions observed:-

1. Houth of thae test tube held on a level with
the nose then

2. Hand used to walt the gas tcwards the nosc,

Use of splint {glowlug/}ighted)

Time fInserted - when sufficlent gas produced.

b=
W2y

BEST COPY AVAILABLE




PAGE E

Use of Test Papers

1. indlicator paper first molstaned with distilled
water

2. Placing of test papers across the mouth of the
test tube

3. Economical use of tcst paper - Just enough to flt
across the mouth of the tube.

Testlng with 1lmewater

Mzthods -
(1) Bubbling gas into limawater
(11} Pouring the gas Into |imewater

(Ili) Inserting glass rod dipped in !imewater
Into the gas.

1. Timing - ensure gas Is tested while It Is being
gunerated/whon enough gas s produced,

2. Proper assembly of opparatus/pouring and mixing
of gas and limewater/Inserting of glass rod so, It
doas not touch the side of tho test tuba or come
In contact with acid spray.

3. For mathod {I) If tube Is heated (e.g. for the
decompositlion of a carbonate) - removal of the
llm2aater tube from the dellvary tube before re-
moving the heated tube: from the flame.

HANDLING REAGENTS

1, Precautions to pravent contaminatlion

Carc-of stopper =~ correct tamporary storage

- replaced Ilmmedliately aftar use
of the rcagent

Reagents aiready poured out not to be returned to
reagent bottlas

z. Protection of labals -

Pouring away from the label (hand placed over the
label) .

BEST COPY AVAILABLE
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PAGE F

LOOKING AT SOHE BASIC PRACTICAL ACTIVITIES

Thesce activities "are required In all sclence subjects ~ not only

Blology.

Example 1 Use of test tube ;

Possible criteria for assessling

1.

104

angle at which test tube Is held (away from
self and nelghbours)

dlrecticn of shaklng of test tube

position of test tube holder

holding tost tube so as to sce whatever goes on lnslde
pouring from test tube to avold damage to label

avoiding spillage

quantity of substance placed Inside test rube

having a rest/rack avallable for test tube

checking test tube for soundness, cleanliness before using

ensuring that test tubc is made of correct material
before usling

Example 2 Using a measuring cylinder

Paossible criteria for assessing

ensurling cylinder is resting on a smooth, fiat surface

by the teacher also doing the

readlng

reading meniscus at eye level %\ The only way to check these is
reading bottom of meniscus }

interpreting the scale/accuracy of scale

Example 3 Reading a thermometer

Possible criteria for assessing

i

o~ N W N

immers ion of bulb completely In llquid

lack of contact of bulb with container

trmersion time adequate for equllibration

readlng taken while bulb hnmersed

reading level at eye luavel

careful hendling 1o prevent breakage (NB Mercury)
pre~treatment (swirllng) of llquid ro ensure uniformity

rating/Interpreting scale accurately

=i
Cy

BEST COPY AvAILABLE
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Example 4 Hand) ing Reagents

Possible criteria for assessing

l.

Mt W N

1.

Exahple 5

I Selected task:

Task analysis: l.

replace stoppers immediately

ensure correct témporL:y storagc of stoppers

bottles to be returned to proper resting place immediately
read labels on buttles

use only small quantities cf reagents

avoid contamination of steck bottles, wg. by not

returning reagents already poured out :

labels should face upward whlle beling poured

any droppers used for transfer not to be In contact
wlth sides, bottom of containers

mouth of reagent bottle should not be In dlrect
contact with rim of container

dispose correctliy..of any waste/excess

wash hands after use of any reagent

Student s to make a droawing of a fish
observina closely and drawing clearly
2. (a) tabelling par:s accurately
(b} glivirg drawing a2 title or legend
(¢} stating scale of drawing
1. ‘aballing should not be in cursive writing
and should be consistent
2. labF\IPng lines should not cross

3. labatling lines should end clearly on the
structures they indicate

L, Yaballlng of structures should be
factually correct

), drawing to be made In pencll using
cledn, contlnuous Vines
2, drawing to be free from any shadling

3. drawing should be an accurate
representat fon

. drawing should be large and clear

1, correct title

2. anpropriote additional infarmation
in the legend {view)

3. scale stated

¥ g

scale accurate
5. posltfon of legend

BEST COPY AVAILABLE

b‘ax.
~G




11

CXC BIOLOGY

SBA Example, Investigating how external factors affect plant

Movement
|
3, Alm: to investigate the effect of gravity
on root growth?
Teacher's MNote 1. germinate a large nunber of malze grains
and pc~ seeds. N1Y 3-4 days for
! germinatlon ’
3 2. petr! dishes or jars
} 3. cotton wool, tollet papsr or other sultable
| absorbent material
4, transparent tape
5. wooden stands or baakers or plazticine
Task Nnalysls l. Setting up apparatus

(a) obtain petri dish with Yid (or jar)

. (b) place damp matecial in dish (if jar
is used line it with a roll damp paper)

(c) select two seedlings with straight
radicles atout S~6 em long

(d) ploce seedlings on damp materlal iIn
petri-dish (or between damp paper and
jar .

(e) arrange seedlings so that thelir radicles
are in various positlons eg. vertical,
norizontal, etc.

(F) cover dish and secure 1id with transparent
tape $o that the seedlings are firmly
pressed against the damp material

(q) Ffix the dish In upright position using
wooden blocks, plasticlne or other
appropriate material (if far Is used
ploce it horizontally

=y leave in darkness

(1} re-cxamine saedlings after 1-2 days and
record observations

(j) Interpret observatlons by answering
questions glven :

Objectives which could be assessed

ITeN ‘, "o

interpreration 1,2,3
Planning ¢ Designing 1,2,3,4
Drawlng 1,2,3,0

Obijectives sclected for assessment

Interpretation 2: driaw logleal cenciusions from data

-

13 BEST Copy AVAILABLE
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Criteria fFor assessment

Mswers to questions helow:

}. In which dlirection did the rodicles grow?

(2} The radicles have grown downwards expected wnawar
2. VMhat factor is responsible for the direction

of growth?

{(b) TYhe factor is gravity sxpectad snswer

3. 0Of whot use is this response in the life of the
plant?
{c) 1t allows roots to grow down Into the soli =
(1} for anchorage
(11} to get water snd mineral solts

expectad snswer

The Rating Scale

a +b + ¢ (1Y and (11} L marks
a+b+c(1Yor (1) 3 marks
e (i)or (TD 7 marts .
Ay e poing I mars:.
Ho polints 0 marks

Interpretation 3: sssess limitatlons of observatlions & dats

Criterin for ussessment

Answer the fo!llewine question,

What other factor{s) present In the dish could have an effect on

tho growth of the radicla?

(a) Humidity of the atmosphere

(b) Presence/sbhsence of light sxpacted answars

{c) lemperature

BEST COPY AVAILABLE
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1
4. investasating Exhaled Alr A

1. Use tue two boilinpg tubes, glasa tubes in bungs and limewater to set
up a plece of equipnent where, if you breathe in snd out gently, bubbles
aro drawn into one test—tube and bubbles pass out through the other)

test-tube as you breathe out.

Drnw the apparatus in its working form.

R Whit do you ohserve about the two sets of limewater after you have breat

shraugh them for a short time?

P R N R I IR R S v

3. Use the measuring cylinder to add water to the Lligﬁ_gottle and nark
where cach level coumes until the bottle is full on one strip of tape.

W¥rite your name on that tape.

- What i4 the total capacity of the bottle?

' ttivert the bottle tato thre sink of water and blow into the bottle until
yous lungs are o=ty l

[ws]
<]
&
-
')
-
m
i
>
=
N
=
&
|
oD
I”"‘




6.

7.

/l find

2

Record the quantity of ailr breathed out and repoat tho experiment two
moxe timea. ¢

eansurement 1o cm?®
Measurement 2 = cm
i .
t
M. asurement 3 = cm?

Whnt was the avernge lung capacity?

........ I N SR I R A RO AT R A I I I

~
L

&
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2.

16
An Investigation into Breathing
1. Breuathe in and mcagure your chest = ., ... SRR cms
N,
Creathe out and measure your chesi = ..., ... ...,..,....7., c;m8
Work out your chest expansion S o e tesrsanses . CMB
2. Stand up and relax.

Place yvour right hand flat on your tusmy und the left hand flat on
vour lower teft rib cage.

() %®hat happens te your tummy when you breathe out?

............................... L A I R R R A A ]

(b) what happens to your rib cage whem you breathe out?

te ve e s

(¢) What happens to your rib cage when you breathe in?

.......................... D R R e L L N R R S R

(d) what huappens to your tusay when you breathe in?

Retlax, hreathe out, and hold your nose, close your mouth, raise your

rih eage, and release your nose a3 you do. Explain briefly what you
notice.

Breadie vut through the node onto gless slide held up close to nose,
three timoey. wWhat do you notice on the glass?

Using the blue cobult chloride paper provided, wipe the slide. Wnhat
colour does it turn?

BEST ( OPY
AY,
23 HlABLE
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An Investipgation into the Effect of Exercise on tho Pulso Rate

'

Place '
fingers here

This dingram shows where you should place the middle three fingers of your
left hand to tind the pulse in your right wrigt.

Try 1t now, 3Jee LIt you can feel your pulse.

{1 you capnnut feel anything, try moving your fingers about. If you still
have trouble tinding it, change your hands and try again,

1. Take: your pulse in your wrist. Count the number of pulsations over
a period of 30 geconds and make i note of it. Repeat twice more.

Zevord youlr resulis hero:

I

2. (a) Work out the average pulse cate.

(h) What as your pulse rate per mipute?

Aq. Take gsome form of vxerclase (as indicated by your teacher) for one
minuvue.
. Tai'e your pulse tate ay soon asd yuu have [inished the exercise And

continue taking 1t every minutc: until it returns to normal. Record
your results in the chert below:

P U . = . . —

MINUTES PULSE RATE/MINUTE .

e e —

B L T T T cmene b0 m m e s v foe ot m— - .-
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5,

7.

Record yvour results as a histogram (bar graph) on the graph paper
provided.

How lonf does it take for your pulse rate to return to normal?

Why doecs the heart beat increase during exercige?

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

v s
.......................... R R S S L N ] DECE N LR R N Y
........................................................... . b ee e

oo
[V
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CRMPERATURE FUGULATION
4, Read the question carefully thrm carry out'the instruction (a) to (e)
without delay.
(2) Vray the corrugoated cardboard around bhe firgt of the three cups,
holding it in pogition with an clastic band at the top and bottom;
(cup ‘'a') Wrap the tissuc paper arou @ the sccond cyp and pocure it in :

similax Cashion; (cup '™B'). The third cup is lefl§ as a controlj (cup 'C!).

(b) Thoroughly wet the ticmue arownd cup *HY using some of the hot water,
then tluwce—quarters £i1l cach cup using the remaining hot watcrs Each

cup should contain the same deptl: of waterx.

(c) Record the tomperzlure of the watexr in cach cup in the table below and
repeal the xeadings after 4, 4, 12, and 19 minubes. Stix with the
thermometor ag cach reading {s laken and do not allow the tissue paper

arownd cup 'BY to become dry.
{d)Plot yowr reading: on the grapir paper provided. The graphs {or all
thrce cupy should be on the suame sxes but they chould be distinguished

by suitably diflferent pointa snd lines.

P

Time (min)- Cup 'A'(card) Cup '3t (tissue) Cup 'C'(contxrol)

&

-1
(@AY

(e) (i) Wuich cup cooled least quiclly?

(ii) Explain why this happened,

B T VUL VA S APy

RPN

(£) (i) Wuel cup coolud most quickly?

(i1) Maplodn vhy this happencd

(g) 1f ithe cups were lalt for gevaral hourg, what *ould be the final
Leanpevebure of cqch o Lhon?

o~  BEST COPY AVAILABLE
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(h)

Explain how this experiment helps you to understand the ways in which

mammala mantain & congtant body temperature,

BEST COPY AVAILABLE




A

Investigution into ihe Skin of 8 Maummal nnd, the Use of Hair in

Temperature Control

feud the instructions carefully through at lcast oncc before starting this
axperiment.

Method

Set up flasks as in figure 1.

3
p———{z
=
U
Bare flask
Hniéy flask
L ]

You ure going to ask the teacher to £i1l your flassks with hot water, and
then take the tenperature of the water, by holding a thermometer in the
wnter once every two minutesa. The t-=wperature of both flasks arc entered

in the form of a tuble in the space. Ten readings and the total temperature
drop of the water in both flinaks is required. Draw reaults table first 1in
thigs space.

Kesults __Iﬂ_l)_l_c_

Put your nand up when ready for hot woter and show teucher your table

viut rasults ontatned in the form of & line graph on the grsph paper

provaided, using x for the points of the hairy flask und O for the bare
flask.

Grapn _to show tewpernture drop of wate
Sraph to show tewperantule, r in two flasks of equal vol

- = ume an
gurtnce aren, cone hoing bare and the other covered with hatr e
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Answer the following questions using your results:

1. In which flagk does the temperature of the water drop most after
20 minutes?

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

2. What improveoment would you make to the apparatus, to slow down heat
loss from the neck of the flask?

On the stage o! the microscope is a Blide of skin. Sketch the chief layors
of the skin end one hair in as much detall as possible in the space below.

4. Do you think that the slide is of the skin of a very hairy or
glipghly hairy mammal? Give a reason for your answer,
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25 BONES

he two bones A and B come from the same side of a mammal. Identify A and B

On one of the animalg sketched below, draw two lines, labelled .
A and B, to indicate the positiona occupied by the two bones, choose the

énimal that you conaider more appropriate for these bones.

Make-a large drawing of the bones in side view as thoy would appear .
jolned in the live-resbting snimal(mammal) (no. Lahels)

.{a) Moasurs. the.langth of A

(b) Measure the length of your drawing of A

(¢) Calculate the magnification of your drawing

-

(a) Name the type of joint-between A and D

b)) Yemp-the type of joint found at the other end of A

[
)
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LYd WibsSredilul . o4

1. You are provided with an eye. Draw and label the front view of the eye
in tne space below:

2. Using the dimsecting inatruments provided remove the fatty tissue
surrounding the eye so that the sclerotic coat, optic nerve and musclea
attached to the eye are visible. Draw and label the eye from one aide
gn that (wo wmuscle attachments and the optic nerve are visible.

a. Now nake & vertical cut midway between the front and the back to
separate the eye imto its front and back halves. Remove the vitreous
humour,

fn the space below draw and label the inside of the front half of the
digsected eve,
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In the space below draw and label tne‘inside of the rear half of the
dissected eye.

[

What do you notice about the colour of the retina?

s . v

PUT YOUR HAUD UP. DO NOT CONTINUE UNTIL TOLD TO BY THE TEACHER.

Remove the lens, wash

it and place on the watch glass for the teacher
Lo see

Jans LOPY AVAILABLE 30
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8.

A 'Model Cat

'sing Lhe wmulerials provided, carry out the following:

1,

Add » small amount of iodine solution to 8 little starch on a clean
white rtile. Write down what you observe in the gpace below:

Take the plece of viasking tubing supplied and measure its length,
Laengtih of tUbing = ... o oo e .

Soak the tubing in water until it softens and tie a knot in 1t as close
Ag possible to one end. Leave it to one side,.

Uoning o spatula place u small amount of starch powder into a test tube
and haly fill the tube with water. Shake the tube thoroughly to try
to dissolve the starch. Does the starch dissolve?

Using a pipette/syringe carefully place some starch solution instde
the tube of visking tubing and add nn equal amount of the glucose
gsolution yupplicd. Take carc not to drop any nn the outside of the
tubing. DO NOT QVERFILL., Now place¢ the visking tubing inaide a clean
hoiling tube and secure it there by folding the remaining length of
visking over one side of the rim of the rim of the boiling tube, using
an elagtlc band over the tube rim to hold the visking tubing in place.

P11l tie weat uoe with water and add Llodine solution to this water
to colour 1t.

Place the test tube in a rack and carry out the following:
(a} Draw a disgram of the apparatus @s you have set it up.

Curectfully label Lt .and mark on your diagram the colour of the
different solutions immediately the apparatus was set up.

PUT YOUR HAND 1P FOR YOUR TEACHER ™0 [NSPECT YOUR WORK.

thy  Draw a second diagram of the apparatus, after it has been set up
for ven minutes, to show your results, Murk the colour of the
various solutions,
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(d)

PUT

27 '

Pldace the culoured end of the clinistix into the water surrounding

the viskiung tubing. Record any colour changes of the clinistix.
NOTE - Clinistix is & test for glucose.

Knowing that the visking tubing is semi-permcable and using the

information you observe from 1 and 6 (¢) explain the results of
your experiment.

. .
..................................................... L .. . s
.......................................................... e s . -

YOUR HAND UP, DO NOT TIDY AWAY UNTIL TOLD TO BY THE TEACHER.

BEST
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9. TILE_BevsCis O DIFFRENT SCLURIC °S ON TOTATO Y#YSAYIES.

¥ Uze o cork borer 1o cub four unifomm cylinders of pot:xto(or your)

tigewa,  Trim all Cour to exactly the sgme lengthe.  They should be at
least Sem long and longer if possille.

2 Placc one of cach of the four cylinder in the following conditions:
i) dmmerse in watex
1i) immerse in 5% sucrose solution

iii] immerse in 508 sucyoze solution

iv) leave exposed to tie air.

Leave the four cylinders for twenty-four hours.

3 At the cnd of this time remove the cylinders and meagure their new lengths.
Calculate the difference in length for cach cylinder (+ or ~) and tho
sercentage change in lengil (+ or =),

Feel cach cylinder ind note vhether its texture is fixrm or {laccid. Record

all these results in %he form of a tnble.

4 Wviseus: your observalions and measwremonts for cach of the four cylinders.

v) what other changes misit be observed in the cylinders?

¢ Now could you extond thic experiment to rive more data?
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10. YGASE AND OXYGIH

1 Fill a 1()Ocn13 beoker aboui , full wvith worn vater and add thrce spatula
measures of yeast and one gpatula measwre of sugar. S3tir well for a few
minutes, until the yeast is fully mixed va.th the water. Add o few drops of
metlylene Llue - caowsh Lo colour the yeast suspension paloe blue. Mix
vell, label this beaker A, ‘
Fill a sccond beaker about i full with warm water only and add a fev drops
of mcihiylene blue,. 8 before. . Lobed the boaker B.
3 Leave both beakers undigturbed for about 30 minutcs.

il Methylene blue is declourised in conditiong of low oxygen.

4 Al the end of this time record the appearunce of both beakers and explain
your obgarvations,

Table

Observations

5 Take the yeast sugpension and pour it inte an empty beaker and then bacl: again .,

Do this tuo or tlwee bimcs. What do you observe in tnc solution? Try to

eplain your observacions,




! 5 O . ‘ '

I ¢ In the light of your snavens to (4) mna (5) can you suggeat why some figh
cannot live in stagnani (stationaly) vaber, but can only survive in fasb-

I mnning vater?

BEST COPY AVAILABLE S




44,Test _for Sturch in a Plant Leaf A

1. You are provided with a fresh variegated leaf, Make @ labelled
drawing of the lenf in the space below:

PUT YOUR HAND UP FOR THE TEACHER TO CHECK YOUR WORK. DO NOT
CONTINUE UNTII. TOLD TO.

2. What specia)l features do you observe about the leaf?

3. Carry out a starch test on the leaf as follows:

(a) Three quarters fill the beaker with water and heat it to
boiling. ‘Then boil the leaf in the water for 2 minutes.

(b) Turn out the bunsen burner (if you are using one).

(¢')  Remove the leaf with the forceps provided and plsce it into the

hoiling tube, which is one quarter filled with methylated spirits.

Place the tube in the beaker of hot water to boil the methylated
spirita.

(¢d) Hoil for 10 minutes. (Do not light the bunsen burner.)

(e) Remove the boiling tube, take out tne leaf,

Using the forceps
ringse the leaf in the hot water,

(r) Carefully spread the lesf out in a petri dish,

(g) What do you notice has happened to the leaf?
PUT YOUK HAND UP FOR THE TEACHER TO CHECK YOUR WORK. DO NOT CONTINUE UNTIL

TOLD TO.

(h) Add a few drops of lodine scolution to the leaf. Gently rock the

dish to spread the solution over the leat. Ledave it for a few
minutes.
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-

Make a labelled drawing of the . leaf in the gpmce below:

w¥hat do you observe about the appearance of the leaf in section 1,

when compared with that in section 4.7

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

YOUR HAKL UP FOR THE TEACHER TO CHECK YOUR WORK,
TO BY THE TEACHER.

Sest GurY AVAILABLE 39
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12. TESTING URTHE
1 Test the two wrine samples for the following:
(1) Chloride - add a few drops of nitric acid followed by dcmd of
silver nitrate. A white precipitate indicates the presence of
chloride ions.

(ii) Amonia ~ Add 1cm3 of sodiwe hydroxide (2M) and bring to boiling .
point. Hold a plece of damp red litmus in the mouth of the tube.
Ammonia will twn it blue, if it is prescnt.

(iii)Protein

(iv) reducing sugax.

2 Recoxd your regults in the form of a table. {You shoflld record what you

did, what you obscrved and what deductions you can make fxrom your
observations).

3 (a) VWnich urinc sample came from a normal healthy person? Give

reasons.

(b) Explain your observations for the othor samplc.

a0
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The Effect ofan Enzyme on Starch

13.

1. l.abel four test tuhes A, B, C and D and put the solutions in as
follows, mix well and note the time. Note also the appearance of
gach tube.

A B c D
Starch 5 cm? 5 cm? 5 cm? 5 cm?

Enzyme 1 cm? 1 cm? 1 cm? -
Boiled enzynme - - - 1 cm?®

Dilute alkali 5 drops - - -

’ Dilute acid - 5 drops - -
Water - - 5 drops 5 drops

2, Test for starch, every two minutes, as follows;

Put four drops of iodine on your spotting tile and with a glass rod
take out -a drop of the liquld from each tube and separately add it
to a drop of lodine solution on the spotting tile. Rinse the glaas
rod after each operation.

Whet there I8 no colour change on udding iodine, note the time taken
and say what you huve seen and from which tube the solution came.

Can you see any changes in the appearance of the contents of the test
tubes gince the experiment began? If so, describe them.
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3. Continuc the testing with iodine on the tile

for a while to see if
there iy any further change. ‘

4. To find out what is
boil a sSmall amount
colour with iodine,
tvo minutes. Leave

produced from starch when acted on by &an enzymo,
of liquid from the tube which gives a yellow/brown
with an equal quantity of Benedicts reagent for

it to settle and examine the precipitate.

Yirite what you see In the aspace below.

5. Tidy away when told to by the teacher.

6. (11) What was put into the tube which cleared firat?

(ii11) Which orgun 1n the body i3 most likely to have similar conditioms
to those given in your answer to 6., (ii)?

(iv) What do wce call test tubes A, B and D?

D R R R I I R R R e N

(v) Why were these set up?

L N I I IR I R A

(]
( L
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Au_Investigation into Lthe Action of the huxzyme Pepsin on Egg White

The enzyme Pepsin ucts on egg white (protein). The change froam a cloudy H
suspension to a clear solution suggests that the egg white has been digested.

Uaing the materials provided, carry out the following:

L. Label four test tubes, A, B, C and D.
2. To each add 2 cm? of the egg white suspension.
3. Using a cleaned syringe put 2 cm? of pepsin in a test tube and boil

in a2 waterbath over the Bunsemr burner for § minutes, Take care,

4. To the four test tubes,.add the following (cleaning the syringes where
necegsary):

To test tube A add 1 cm® of pepsin solution
Te test tube B add 3 drops of dilute hydrochloric acid

To test tube C add 1 em? of pepsin solution and 3 drops of
dilute hydrochloric acid

To test tube D add 3 drops of acid and 1 cm? of boiled pepsin
solution

U Place the four test tubes in 4 watevbath at IL.°C. After 20 minutes,

compare the cloudiness of the four test tubes.

6. (1) Druw n chart/table and record your results:
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15.

A {nvestigation into t(he Action of thiv thzyme Latliube

You ure provided with cubes of different living tissue.

A. Take one cube of each tissue and place it in a separate togt tube
and add one inch of water., Label tho tube A, B, C or D accoxding to
the tisgue, Place the four test tubes in a besker of bolling water
and heet carefully for 15 minutes. Go on with sBection B,

8. In (he apaces below describe vory carefully the appearance ol each of
the fresh tisagues.

Tisguce A ........ et e e e e Cr e e e s
Tisuuwe B ., .. .. .. .. e, Vs err et e s e v s I I A I S A SR
Tisgue C L., ivv i vonss e s a e e e e e P T
Tigsue U ,..... et et e e, e e e e st s

C. Plnce one inch of hydrogen peroxlde solution into each of four clean
teat tubos. DPlace one cube of tiusue A into the first test tube and
nute carefully what happons. Write down your ohservations in the table
below.,

Now ndd a cube of tissue B to your second tube and write down your
obaervations in the tnble., Continue with the other tinsucs and write
down your obsgservations 1in the apaces in the table,
TISSUE REACTION WITH HYDROGEN PEROXIDE
A
B
¥ - — - ———— A — ot —— - r— o —-— ———— et e e ——

| «

D
| -

D. CATALASE is an enzyme present in many living cells and it is able to
break down hydrogen peroxide and release the gg8 oxygan. Which of the
fresh tissues A to D do you congider containa the nost catalase, and
which do you think contains the lenst? Write down your nuswers in the
apace below and explain your choice.

Mgt catnlase .o 00 . FCRABON L. sttt e e s s e se e
Lenst catalase ........ . . reason ........, Ve e e v R
E. Remove the four test tubes from the beaker of bolling vater and pour

the water down the sink.

Plnce the pieces of boiled tls=zue onto a

white tile tokiung care not to confuse the tissues by mrrking the tile.
Describe the appearance of the tissues after boiling in the spaces below,

APPEARANCL AFTER BOILING IN WATER

S Y ' S
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{ow repeat section C of the experiment ugsing boiled instead of freah

F. !
material. Write down your observaticns in the table helow.
BOILED TISSUE REACTION WITH HYDROCGEN PEROXIDE
[ A

3]

— . - B - -~
c
D

U N

Using the information you have found out in this experiment - what
effect would you suy boiling hns on the enzyme catalagse? What

information causes you to think this? Write your amswer in the space

belaw.
Effect of boiling on catalase is ............ P, e PN
Liuformation. T PTIA P RN
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16. LREGCY U3 Pogn
You arc provided with specimens of food Labelled A and B. Nead threough the

folloving igstiructions earefully bLelore you ntart.

Carry oul the following procedurc with cach specimen in turn

_i() Place the gpecimen in the bobtom of the maall ignition tube.

i) liecat the bobtom of the tube strongly in a bwnscn flame. Keep the test
tube tilted slichtly upwands,

1110 Observe the vapowr vhich comes of € Tivat and condenses on the upper part
of the tudbe - this ig wokor.

iv) Yhen smoke comes cub 03 the tube, attempt to light it with a buming splint

Remove the tube [ram the bunsen ilame while you do thiag.

v) TNuopeat heating ana Lighling until ne wmove smoke appear.
Tor ecach specimen complete the follovding table giving some indication of the

relative amounts of watesr and smoke produced

e e e

Colowr ol pascu inter Sumoke Did it bum well, briefly
or not ai all?

&

a) How con you tell, Crom this execviment, vhelher a great deal of onergy is

bedn: releansea?

L)  Whieh gpecimoen yolersol bie suecte)y asont of enerey’?

¢} In what form is most of Lhe cnexpy rcicased in the above experiment?

d) ‘then energy is released in the body, for what is it used?
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You are going to ignite & peanut and use it to heat 20cm3 of water in a
boiling tube. PFlace the thermometer in the wator and leave it the...
Record the temperature of the water.

Temperature of vater
Spike the peanut (A) fixmly on the mounted necdle., Set fire to it by holding

it in a bungen flame and as soon ag it is buming use it to heat the water in

the boiling tube. (If it goes out, quickly reignite it). Let the peanut
burn away completely watil it will no longer xelight.
Record the highegt tomperature reached by the water.

Final termperature of water

(a) For.every 10°C rise in temperature the water gains 0.8 kilojoules (kJ)
of heet enexrgy. This heat encrgy has been released by the burning
peanut. Coelculate the number of kilojoules gained by the wateor. Show your -

working.

(b) A picec of peanut this size should release 5kJ of heat energy. Suggest

reosong why your results differ from this value.

(¢) Sugzest simple ways in which you could improve thig experiment in oxrder

to obtain a more accurate result.

(d) Take the whole pecanut (B}, cut it into amall pieces and crush it (you can
use the blunt end of the mounted needie). Carry out food tegta using the

rcagents provided. Complele the following table.

NAME OF REAGENT TREATIIZT OF REAGENT OBSERVATION DEDUCTION I
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(e) (i) JFrom your results,

greatest cmount of

which subgtance do you consider provided the

Kl

cnerpgy to :eat the water?

(¢) (ii)Giwve your reasons

—— ————

46

BEST COPY AVAILABLE




-

18. Using a Key

(a) You are supplied with six different groups of plants labelled A to T
and a key to help you to identlfy cach specimen into itas group, By use
of the key fill in the nomes of the group AS GIVEN IN THE KEY of each
gpec imen opposite the letter by which it is labelled and shown belov.
Show the steps you took in the appropriate place/colunn,
Plant Neme Sequence of Steps in Key
7 S Cire s i i e e tenes e
B ............... LI T T S T I T T ST TN S T NI * » L I I I A
C e e e e e e e e
D) e e e e e e e e e e e e e e e e
E e e e e e e e e s T S
e e e i e e e e e e e e et e e
(b) Draw specimen €, taking care not to shade or use colour. Gilve the

maynification of your drawing.

]
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—_ \__\ . ___/\\__‘

REY

Plant wilthodt obvious root, stem or leaves

Plant with satem, rvot and leaves

Eitheyr single celled or filawentous or peaweced

Hot sangle colled, tilamentous or geaweed

A colouriecass {(without chlorophyll or other pigment) land plant .

Pry, flattenecd encrusting plant, grey or greensyellowlish to
arange colour, brittle ... ... o e e e e

Small land plant up to 8 cm 1ln helght; may bear capsules®
[ NOL Rg BDOVE o ot o e e e e e e e e e e e e e

Definite stem bearing gmall gpirally arranged leaves,
Colourleas or brown rhizoids* growing from hase of stem -....

Mlatter-d, lobed preen thnlludg* whlch bearg rhizotds on
the underside .o oo i s e e e e et e e e e e e e e

Green plant with fronds, may benr sori with apores on tlhe

underasde,.  No flower pregent ....o........ e e e e
Mjant with leaves, stewms, [lowers, fruits or cones ...
Plant wirth naked scceda borne In €un@g . .0 0o c o e b ce e e

Ylant watl ubvious Viowers, seeds borne in fruits

Plant with navrow leaves, veins parallel; petals and sepals

in threes or qultipley of three ... ... ... P

Plant with broad leaves, network of veinsg; tlower parts

uaually 1n four ov flve or maultiples of four or five .........

sGlussaty -

Capsule Spore bearing body

Rhivoad Root-14ke filameuts, hair-like

FUNGUS

LICHEN

LIVERWORT

FERN

7

GYMNOSPERM

8

MONOCOTYLEDON

DICOTYLEDON

structures for absorption {rom soil

Thnaitus Plant hody not differentiated
root, stem and leaf, Usually

into

flattened lying close to the ground.
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Y(?ur teachor will show you how to set up your potometer in a sink of watexr
Hold the shoot in your hand or in a clamp so that the end. of~th9-capillafy'
tubing ig under thec water in tho beaker.

A Snple Podeonnckem

Rulolhe

Lift the potometor out of the water for a few sémands until & bubble of
air enters the capill.cy tubing. Then re-immerge the tubing and watch
the bubble rise. ¥Yhen L4 Teaches the first mark on the tubing start
timingg, until it reaches the sceond mark. It hag now travelled 10cm.

Hecord the Lime.

Remeve the bubble Ly gqueczing the arubber tubing gently until the bubble
has been foreed out af the capillary tubing., Allow another bubble to
enter, asg before, and time again. Repact {this measurement several times.

Calculale the average time taken for the bubble to move 10cm,

Reqult g Measurcment no, Time taken
1
2
3
|
b)
Averayse +f

The bubble moves along the capillary tubing as the shoot absorbs water.

Wo can assume that the rate of abscrption of water equals the rate of

tronspiration. A

(a) Sugmest possidle reasons why the time taken for the bubble to move
from 10cm was not exactly the sape cach time.
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(b) Suggest an advantage of the-capillary tubing baving a very narrow bora.

v

Now place tho shoot potometer in different environmental conditioning

an instructed by your teacher. (Bz. place a polythena bag over the shoot,
or move the.potometer to a windy spot outside). Leave it for a fow minutes

to adjust to the new conditions and then take a new set of readings, as

1 before. Calculate the average.

;
Measwromnent no. Time taken

[y

1

2

e a0

J
4
5
6

MMMWN. .

Averaoge =
(c¢) If your aversge is different from thet eof the first set of rcadings
There may be several rcagons so

suggent possible rcasons for this.
If{ your reagdings exe the snme or very

include all gensible possiblitica.
similar, again, try to oxplain thig,

in which thig experiment could be improved to give more

(d)List the same waya
roldable resulisg,

|l

Y




GASSOUS mACHAliGs LN 1oiaVlsh ,
Take three clemn Ltest tubes fitted viith bungs and add EGng of bicarbonate
indicatoyr to each tube. (Do not breaihe over the tubes indicator).
Label the tubes 4, 3 and C.
Into tubes A and B place a broad-bladed leafl above the indicator- the loaf
should not touch the indicator. Tube C is left empty. Replace all three

bunzs tishtly. Cover tube B with blaek poper, uaing tape or elastic bands.

Leave iubes A and C uncovercd.

Hote the colour of the indicator in ecuch tube and record your obacrvation!
Place the tubes in utrony light (sunlight or artificial light) and leave them
for o few hours. At the end of this tine note the colour of the indicator in
cach tube. ‘

itecord your abservations in the form of a table., The table should include the

treateient of cach tube, the colour nl the Leglaning and the colour t the end.

(Whp]
i
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b)
c)

v i red/purple in conditions of low Co, and yellow

sicarbonate
in the preaen o
Ploeuss posaible rocsoing Uor colour cuanges in any of the three teost

Luires.
in the inportunce ol uebliing up tube C without a leal?

thot 1
that ceomlt would you expect Lf you had sct wp a fourth tube, D, with a
leaf and with mosquile netting on e oulside? Give reasons,

BEST Copy AVAILABLE
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2. FLCAR SLRUCL@ -

raon from the [lower and moke a fully labelled drexing.

a) (1) PRenove a st
a fully labelled drawing.

(ii) Remove bhe complete carpel and male

DIAGRANM (i) DIAGRAM (11D

For each dvaving write dowi the largest dimension and use this measurement to
caleulate the magnification.
b) ‘het functions perfomned by the stamen?

¢) ‘hat do you think is the agent of nollination? Give your reasong.

7
o)
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22. Slasy DISTEASAL

1 Ingmine carcfully specimens &4,1), and C.

Jinke a labelled dwavding of ecach

and indicate the magnification of cach droidng.

SPECIMEN A

SPECIMEN B

SPECIMEN C

BEST COPY AVAILABLE
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ffrom your obsexvalions, what do yuu consider is the
of disperzsal of cach specinen? Give reugeng in each

A liethod (agent)

most probalile method

casc,

Rcagons

v a e ——— - -
———— | ——
- e r— -——
—— - - — . - -

D licthod /Agent

Ressons

- -

—— = 4 ——

e et s s S s it e e e e ¢ w4 A o B i ot

C I Lhod/m;on L

— e  —— ———

Reasons -

o —— . a—————

e e e ot i . S + ¢ e =4 e ——— 3+ % v e oy ——

S e . ———

i 4 ta e e s e n e A .

HE

\
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2.3. LT CONDITIONS POR CIINATLON

e, up five test Lubes ag in Lhe diagray beleow. Label them 4 to E.

Coon Weok Plugs ‘
/ / JREN |
7/ J-=Tigwe Rldmg
(/‘\,v" C/):L/)) a m ‘7 / 3 Bung

Mast Cothon

ner

Covocard

1 i' I =~ =l MKolme

eeds

Seeds m smoll ool dc‘ WUalsr

Do _ncl uwge more than 5 or 6 geeds per tube .

(Use 'mly a litlle cobtion wool per tube - otherwise you will find it difficult to

get it out wendin,

TU I B, Use zu pipebie to place about 2013 of vyromallol in the bottom of the tube.
Immedi ately push dovm the cotton wool, wet it and place the scedu on top.,
The bung must be tightly fitting., Pyrogellol absorbs the oxygen in the tube
andd il 35 essential thot this operation is done quickly, Lefore the pyrog-

wllol becomes saturaled with oaypen.

(VAIGILIG:  werorallol de poisonous and exlreomly caustic; it must not come into
contact with the seeds oxr tihwe cotion wool. I{ any touches you or your clothes
vash 1t off wiih plenty of watcr. .
2 Place the tubes in the following conditions;

ag D ooad B odn a vell-lit snob in the leboratory.

B in a sk cupboard

C in a refrigerator.

3 Bxamine the geeds after one, two and {vur Jays and note carefully their
appecarimee, ,

4 Reecord «ll your observelionc in the foim ol a tuble. For each tube the table
should state; the eonditions which vere vreacnt) out of light, wvater, warmth
and oxygen) and the aspeaxance after 1, £ and 4 days.

B, Recording: 'no chanme! oz o obserbation will not suffice - you must xecord
their apveorance.

iiapliiin al) your olbcurv: + for each lube.

(6]

[

G5 BEST COPY AVAILABLE



, GERMINATION
24, .
Specimens A and B were planted af the same time and grown for the some period

of time.
(a) Make a labelled drawing of each specimen, drowing each specimen to tihe same

magniticatio. Indicate the magnifisabion you have used.

 SPECIMEN A SPECIMEN B

(b) Mouwsure the rollowing:
lcnsbh of Lhe main siem ———_ s
length of main xeoot NS
distance between two nodes. S
Record those results in the form of a tuble together with any other

diffurences you notice tetween the tuo specimens.
N i

BEST COPY AVAILABLE




(c)

Swssest possible wermons for Lhe (U iffercice:s you observe.
(@) “uat ia Lhe neme of the condition exhibited by B3

2i8T (OPY AVAILABLE GO




L Lo

£5. . st o
1. “Your teacher will provide you with three scedlings which have been

germinaling for a feow days. Moke sure you know which part ias the plumule

and wiich is the radiecle, mnd then set up thoe goedlinge so that one ig upe
right, one is upside down wnd one ig on itg side. Use one of the two

nethods shown in the diagrom. B

B %
j\xl____ﬂ\é‘k Moo /F \—"—- Yown \or

o
CM\OW‘&. W\O\* (‘J;«&*

_— SQQ(lw\ﬁ} wad b"m&

\° ILSSAaAT
I Shntee
ad, (% S o
(e e “Dusla i)
nad u\iav\:j\"t A 3 ey onw

:‘-:‘-—q_
i

L

2 Bramine tne seedlinrs every day Lox lhree dr four days and record all

vour observations. EFnoure that the apparatus rcmains woist.

vh.. ~ - Ve
3 ¥aat use to the plant arc the regsponses you have observed

bi +. wur'd AVAILABLE




20.
a)

C)

ii Give your reasons

SPORlYy 1cH

Trau the cub sunface of A (no labels required, but state magnification)

) idiat part of the plant 15 A7

Take a small picce ol tissue frea ench of A and D, chop and crush each and
then shake the squahed pilp with 2nousse vater to hallf full a test tube.
Divide the contonts pl cach teal tubo between two furllier teal tubes and test

both for the prescnce of starch and reducin:; sugar. Record your results b@low,

— Lo,

g MITHOD O3 LRV LT TON DEDUCT 10

! Jeducing Suear

A ; §
!
{ obaxeh
neducing surar |
A I
Starch I.
d) liowv do your resulis support your lnowvladse of the parl piayed Dy A and B

in the Life histovy ot Lheir respeclive novent plents?

BE91 cUri AVAILABLE




27. Investigation B;Qg;y larvae

You are to investigate the reactiona of blowfly larvae under certain conditions,
Follow the instructions given carefully nnd write your answers to questions in
the spaces provided. ’

Take the beaker/dish wmarked A and using the black paper, sellotape and
sc1950rg, cover the outside of the benker/dish to exclude light., Leave N
suffictent paper to form s 1id. Leave beaker B for the time belng.

4. DAMPE: he sawdust and place sufficient in EACH beaker/dish so that the
surface of the sawdust is about 2 cm from the top of the beaker/dish.

You now huve a dark and light dompened sawdugt chamber. Take the
blowfiy la~vae and place 8 of them in charber B on top of the sawdust
and the other 8 in the dark chambrr A, placing the piece of black paper

you Jeft as a Jid over the top.

q. f.awive for ONE murnute, then gvickly count the numberxr of larvae on the
syrface of the sawdust in EACH besker/dish, taking care to replace the

lid of the bheaker,/dish A very quickly,

Hupeat thisa procedure each minute until you have completed TEN
ohscervations (in¢luding the number at the start). Record your results

in the smace below:

5. From your OWN EXPERIMENT what conclusion can you draw about the behaviour
af blowfly larvae exposed to light?

.......... B R N N N N ]
L R R I T I R R R
. L I I I PR A
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1. put lower halves {igshes together, one side black and one clear

ag in figure I.

Figure 1

clear = ~ black

Bird's eye view

with tesh and pluce 4 woodlice on each side, cover with tops,

Cover
as in figure 11,

holes topether,

' Figure 11
gide view

cleur hole :
-— ////

-

black

—~—.

R T R - L ____J_\
_L,,,ed--_J\_,.,._.ﬂ_J —
zinc gauze

e ord the number of{ woodlice in each dish at 2 wminute intei'vals over

1O minutes. Construct 3 table of the results.

P?f_ﬂf_h?PQJ.ﬂQ.ﬂ9f continue until checked by teacher.

poth sides, placling water in

method but with clear dishes on
fore for 10 minutes. Uraw 8

f on one gide. Recard as be
resultis.

2. ygse somé
the lower hal
table LO rucord your

BEST COPY AVAILABLE 6
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SCIL AilisifLs
Pill o buesker or gloss joar about -) fudl vith soil

) and then add water watil
it iv choul § fll,

Stixr vigorocusly for about 30 seconds, malking surne that
any lumps ol noll are broken up.

Leave the soil to gettle on the bottom, ‘atch carefully and record everything:
you clierve during the first one or two minutes.

Qbserve your soil saupde agein at tie end of the lesson. for within an houxr
or two of setting it un), Record its appearance again, stressing any

differences betwen ity appearance now and vhen you fixst left it to settle.
Make your Cinal obsecvation not seonex thin one iday later, again noting any
changes you cbserve.

Maze o lavgs and fully-labelled drawing of your sanple

BEST COPY AVAILABLE
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Arrunge anround the edge of s plate,

(a) flour, (b) moist dead leaves,
As sn figure IIIL.

Figure 111

L R N R S
P et s e s e ey e e,

e s e es v e

four kinds of food: i

{c) 1iiver, (d) green grass

Put 4 woodlice in the centre, cover
prosttions of

BESY COPY AVAILABLE

and leave for 10 minures., Locate the

the woodlice and record your rcsults,



DA AD WATER REYIRITLON

Filker = |
Sad |
Coldon Uaoi Q\oﬂ

D,
j lat up the apparatus ug in the disgram, one set for each type ol soil,

3 of water on to cach soil and leave it to drain through. Observe

2 Pour %6cm

|
i |
I

how queikly Lhe water drains.

'ka.sure the quantity of wvaler which drainsg through and calculate the volume of

vater retained by each gpoil.
.Ihich soil has the best drainage? bixplain this result.
goil retains the most water? mxplrin this result
mxplain tnig result

Yhich
jhich poml draing most slouly?

Hwms causes sandy soils to xetadn more wvater but it sauses clygy soils to drain

re quickly, ‘hy Z:.this an adventoge?

BEST COPY AVAILABLE 67
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Measure the depth of cacld goil fraction and use these figures to estimate
the poreentage of ecceh type of soil particle in your sample.

“woalain why the moil separvalbes out into separtate fractions in thig experiment,

o)
Lo

BEST COpy AVAILABLE
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SECTION C_

APPARATUS REQUIREMENTS AND MAXC SHZETS
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M"Mmuw FT

No. 1 Investipating Exhaled Air

Apparatus

2 bniling tubes
lime water

5 liire plastic squash contain with vertical sirip of masking tape

1 x 25Ocm3 measuling cyclinder

Im rubber tubing

t test tube rack to take boiling tubes

access to sink and cold water tap
sterlising liquid (e.g. dettol)

Marking Schene

Qhjectives to be assesseds a) Manipulation

b) Drawing

- c¢) Obzervation
d) Recording
e) Work habits/Respirations

a) Manipulation: Bolling tube experiment set up

cerrectly O~
Setiing up container for part 5 O-4
Measurement of exhaled voiume 0-2
. , =10
b, Drawings Diagram a reasonable representa-
tion of the apparatus 0-2
Labelling of diagram 0-4
¢} Observation: Colour change in lime water -
observed correctly ‘ 0-2
d) Recording: Recorded total -~ capacity
reascnable accurate 0-2
Measurement reading for capacity 0=3
Average lung capacity : 0-1
-t

Yiork habits/Responsibilities:

Did students sterlise mouth-nioece

0-2

Experiment carried cui without accident and wilhout

much spillnage

BEST COPY AVAILABLE

0-2
0-4

Total 28

76
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No. 2 An Investigation into Breathing

Apparatus:
Tape measure (1 of 1% metres long)

Glass slide
Rlue cobalt chloride paper in a sealed tube

Markine Scheme

Objectives to be assessed: a) Manipulation™

b) Observation
c) Reporting
d) Interpretation

a) Manipulation: Tape measure placed around chest
in sensible way to get measurement o-4

b) Qbservation: Correct observations as to the

movement of rib cage and abdomen 0-4
c}  Rewvorting: For 3 and h Accurate assessment of
what is happending 0=4
Results of chesl measurement:s plus
caleulation of chest expansion Olt
0-8

d) Intervret:ations The use of cobalt chloride paper
15 a2 test for water (vapour?) _0-2
Total _0-~18

%
BEST COPY AVAILABLE




Lxcerchse on the pulse rate

Stop clocks or similar

Graph paper

Mariing Scheme

Gbjectives to _be _nssessed: a) Manipulation

a}) Manipulation:!

"
[+

_ ¢) Interpretation

b)  Recording

Pulse taken carrectly 0-2
Pulse taken with minimal
delay after exercise 0 2
0-4
Pulse taken three times/
results recorded 0-2
Series of pulse rates
recorded in table 0-1
Reasonable resulis i.e fall
in pulse rate 0-1
Graph with little ad axes
labelled, neat and with good
comparison 0-8
0=-12
: Conclusion drawn {rom graph
6. results 0-2
7. Explanation 0-2
0-%
Total 20

Y
&

o

BEST copy AVAILABLE




No. 4 Temperature Regulation

Apparatus

3 plastic cups per person

Corruguted cardboard (or similar) 1 piece per person
Tissue/toiler paper

Elastic bLands

Tharmometer (©-110°C)

Hot water (approx. 20°

c)

Graph Paper

N.B., Manipulations This practical offers plenty of scope

for assessing students ability to organise
equipment and take a series of readings
with minimum of fuss and time wastage,
Look for points such asi: setiing up th.
three cups.
Quickly and before they pour out any water;
heing ready to start timing and recording
remperatures immediately the water is
poured; keceping the tissue paper wei; how
long the whole practical takes.

Ouiectives Lo be tested:

T
[S P

a) Wanipulation
b) Recording

c Interpretation
a) Maninulation: Use of Thermometer 0=l
Use of Timer/clock O=b
Setting up of Apparatus 0-8
b} Hecording: Accuracy and clarity of results 0-6
Graph 0-8
c) Interpretations From the results 0-8
Total 38

SEST COPY AVAILABLE

73
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No., 5 The Use of Hair in Temperature Control

Apparatus

1 x
1 x
[ sh

1 x
hot

flask (round bottomed or conical}
tiask of same size covered 3" with hair

stirring thermometer
watar for both flasks at 70 - 80°¢

Retort stand + 2 clamps
1 x microscope set up with slide of uikin showing good hair detail

qQ X

stop clock or watch or view of clock

L pilece of graph paper

Marking Schene

Obj

ectives to be assessed:s a) Manipulntion

a)

d)

v) Recording

C) DUrawing

eeps wool or rabbits hair, cotton wool if hard up)

d) Interpretation

Manipulation:

without help

Use of th=rmometer

Recording:
units etc,

Grah axes done correctly and

fully labelled

Good sketch of skin and

Drawing:
supplied

Interpret:tions

of hairs seen

~1
b2

Apparatus set up in correct manner

Results table clearly done, with

joo
R i

hair

Corvect assumption on sllde provided
with reasonable explanation e.g. lot

0-2
Total 32

BEST COPY AVAILABLE
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No. & Bones

Avparatus

T

Each student will require the humerus, radiusg, and ulna of a'
small mammal (rat, rabdbit or cat)

Rulers (cms.)

Plain paper (for section 3)

Marking Scheme

Ovjectives to be assesseds a) Manipulation

2) HManipulations:

b) Observation:

¢) York habits/
Responsibility:

d) Interpretation:

BEST CurY AVAILABLE

b} Observation
¢) Work habits/Responsibility
d) Interpretation

Measur=ment of bones to calculate
magnification 0-2

Observing relevant features for
identification of Lones (help needed?) 0-4
Care and careful use of specimens 0k
Marking the positions of bones

(1 for correct animal
(1 for correct line

(2 for correct position) 0-L
Calculation of magnification 0-2
Names of joints 0-2
T0-8"
Total 18
70
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No. 7 Lye Desseclion

Lpparatus
Eyeball

Dissecting instruments

Dissecting board (wood or wax)

Wateh glass

Markina Scheme

Qbjectives to be assessed:r a) Drawing

2) Drawing:i)

ii)

t) Manipulations

b o S i ¥ i

c) Observations

<! Work habits/

b) Manipulation
¢) Observation
d) Work habits/Responsibility

Front of eye resembles specimen with good
representation of parts ?part 1)

Inside of the front half resembles
specimen reasonably well (part 3)

Drawing of the inside rnear half resembles
specimen .

Dissection in 2 is satisfactory (i.e. not
*butchered®). Optic nerve, muscle and
sclerotic coat left intact

Dissection in J is satbisfactory

Lens correctly identified

Clarity of observation in the identifica-
tion of optic nerve, muscle andsclerotic
coat. (Is help needed by teacher?)

Responsibility: Careful use of dissection instruments

N

BEST Copy AVAILABLE

Care taken over the cleaning of”
materials, work surifaces and washing
of hands

B,t {(Great care must be taken about hygene

in the laboratory).

vhen dissecting any biologlcal material

75 Total l




No., 8 A Model Cat

Lpparatus

Yisking tubing

Boiling tube and rack

Rubber bands
syringe/pipettes
Iodine solution
White tile

Insoluli’ ¢ starch powder

1% starch solution

Further beaker containing glucose solution (5%), lahelled

Spatula

Marking Scheme

Obijectives to be ussessed: a) Manipulation

a) Manipulation:

b) Observationt

¢) Drawing:

d) Interpretation:

BEST CuPY AYAILABLE

b) Observation
c) Drawing
d) Interpretation

Testing for starch
Measuring the Visking tubing

Boiling tube containing visking
tubing and starch correctly szt up

Starch completely dissolved
Description of starch suspension

Correct observation of colour change
shown on drawing

Clear accurate representation of
apparatus set up in both diagrams

Labelling of drawings

Explanation of results of gxperiment

Total
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No. 9 The effects of Different solutions on Potato Tissues

Apparatusg

English potmtoes (sweet potato, yams etc.will also work)

Cork borers (or cut potato with knife into rectangles)

— Beakers

Sucrose solutions: 5% and 50% (or use salt)

Marking Scheme

OQvjectives to be assesseds a) HManipulatlon

a) Manipulation:

v) Planning and Decigns

b) Planning and design

¢) Recording

d) Interpretation

Preparation ol potato c¢cylinders.
Uniform sizc, use of #ork bhorers

Trimming and measurement of cylinders

Use of ruler,

scapel ete.

Selection of best cylinders for

experiment

Correct selection and use of

apparatus to carry out expt.

Extension of experiment
Questtioh he) to provide more datla

¢) Recordings Design of tables
details present e.g conditions, Initial
length {(mm), final length (mm), difference
in length, % change, texture

properly set out with all

Correct calculations (% change)

Clarily ol observations

d) Interpretation:

BEST ¢opy AVAILABLE

Nuestionst

4 (a) Increase in mass duc to absorption

of water by osmosisg

Decrease in lenpgih due to osmosis
cames cells Lo become flaccid

Lost of water by iv) due to
avaporation, hence decrease in

lerytth

£
7:) 1 ee e 0o
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d) Interpretation cont®dt

BEST COPY AVAILABLE

b)

c)

79

Loss/gain in mass 0-2

Use several cylinders 1in
each beaker and take

average 0-2 -

Use several solutions over .

the range 5% - 50% %:.;"‘:‘E
Total 38
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No. 10 Yeast and Oxygen

Apparatus
Dried yeast
sugar
Methylenz blue

Warm water (30 to 40°C)
Beakers (flass jars)

Spatulas

Marking Scheme

Objectives to be assessed: a) Observation

a) Observations

b) Recor

rding:

b) Recording
¢) Interpretation

From the table

Beaker A - Pale Brown colour

Beaker B - Pale Blue colour (remains
the same

Beaker A -~ (After aeratlion) Blue
colour returns

Beaker A - Thin bluc layer to top

Neat, clear recording and accurate
results

¢) Interpretalions Questions:

L) Decolourisation of methylene
blue due to respouration of
yeast,

BElue layer due to C, dissolving

in top layer of water

Beakel” B remains pale due tlo
absence of yeant, O2 not
removed,

5) Blue colour returns due to
aeration of liquid.

6) More O, dissolves in running
water ©

Total

cl

0-2




Ng. 11 Testing for Starch in a leaf

Apparatus:s

Fresh Variegated leaf, e.g. Tradescantia, Geranium, removed from
a plant in a well 1it position

Larpe beaker (at least 400cm3)

Boiling tube and rack

Industrial methylated spirits

Means of boiling the bheaker

Forceps

Solution of iodine in postassium iodine labelled: *'Iodine solution'
Petri dish

Hand lens

larking Scheme

) Drawing
) Observation

Objeciives to be assesseds a
b
¢) Manipulation
d
d

)} VWork habits/Responsibilities
) Interpretation

a) Drawings Clear accurate representation of variegated leaf

in 1 0-€

Clear accurate representation of variegated leaf

in &4 0=4
0=-1(

b) Observations: Valid observations recorded in 2 veins,
venation pattern etc. 0-3

c) DManipulation: No trace of green present in leaf as
indication of efficiency of student

Carrying out chlorophyll extraction 0-4
Carrying out of Food tests (see Expt 26) 0~U
d) Work Habits/

Responsibilitiess Careful use of methylated spirits for
chlorephyl extraction (can be dangerous) 0-2

Tidy work bench, cleared properly 0-2

Careful use of Bunsen Burner throughout

experiment - 0-1
e) Interpretations Explanation of chlorophyll extraotxon

(3(g) 0-2

Explanation of starch test on leaf

(5) and results 0-2

81

Total 30
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Noe. 12 Testing Urine

Apparatus

Dilute nitric acid

Silver nitrate solution (0.01M)
Sodium hydroxide soilution (2i)

Sodium hydroxide solution )
Copper sulphate solution ) Food test

Benedicts solution

Urine (labelled A) with little glucose added
Urine (latelled B)

Red litmus paper

Heating apparatus

Test tubes

Test tube holders

Measuring cylinders (O-lOcmj)
Access to- water and sink
Test Lube rack

Marking Scheme

Objectives to be assessed: a) Manipulation
b) Recording
c) Work habits/Responsibility
d) Interpretation

a) Manipulation: Setting up inc apparatus as required
Performing the chloride and ammonia
tests (organisation of time etc.)

Performing food testis correctly

b) Recording:! Design andpresentation of results

¢) Work habits/
Responsibilitiess Careful and econciic use of chemicals

d) Interpretation: Dedactions and conclusions from results
to answer questions 3(a), (b)

Total
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No. 13 The effect of an Enzyme on Starch

Apparatus
2% starch solution W.V.

Fresh Diastase solution (W.V. concentration adjusted to produce an

end point in about 10 minutes) - about 1% should be adequate
Boiled dimstase solution

5 test tubes per pupil

Glass rods

Dilute acid (0.5m)

Dilute alkali (0.5m)

Spotting tile

Icdine solution

Benedict's solution

Boiling bath

3 syringes or graduated pipeite

Mzarking Scheme

Objectives o be assessed: Manipulation
Reporting
Observation

Interpretation

Lo ow
e e e e

a) Manipulations Correct setting up of tubes A, B, C and D
(can be cross checked with results)

Correct testing on spotting tile

b) Reporting: Correct organisation and presentation
of facts in the description required in
part 2

c) Observation: Colour changes correct (2 and 3)
Colour changes related to correct test
tuke
Correct observation of changes in test
tube
Ccorrect ohsarvations on continuation
of spotting tile experiment

d) Interpretation: Part 6

i) All conditions met -
1i) Correct assumption
1i4) Correct assumption
iv) The use of controls

Total

0-2
0-6
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No. 14 The Action of pepsin_on Egg White

_-———

Apparatus
Albumin or egg white suspension

Pepsin sovlution -~ adjusted to appropriate concentration to clear
albumin in approximately 20 minutes (see (5) )

Dilute HCi (bench) in stopper bottles or equivalent
Syringe - accurate at l'zm3 - <an use a measuring cylinder
Test tube holder {or beaker)

Tongs or water bath for boiling pepsin

Bunsen burner

Chinagraph pencil

Water bath set at 35°C

4 test tubes (per pupil)

Marking Scheme

Objectives tn be assossed:t

)  Work habits/Responsibilities
) Planning/Design

) Observation

) Manipulation

a) Work hablits/
Responsibilities: Labelling of test tubes in a suitable
manner (considering immersion in
water bath) 0-1

Minimal contamination between tubes
(Important if experiment are to be

succeissful) 02
Apparatus cleaned or lelt in
specified condition 0O-1
: o=k
b) Planning and DesignsSulitable chart/table for presentation
of results 0-=h
¢) Observation:t Identification of differences between
conditions of 3tubes after waterr bath 0-L
d) Manipulationt Test tubes A to D correctly set up (Cross.
Check with results) Qwlt
Total 18
O 1
Qe



lNo. 15 The Action of the Enzyme Catalase

Apparatus

Cubes of fresh potato, apple, liver and kidney at room temperature
12 Test Tubes ‘
Beakers

White tiles

Hydrogen peroxide (10 vols. should be diluted further if desired,
2 vols. strength should work)

China praph pencil

Timer

Marking Scheme

Obiectives to be assessed: a) Manipulation
b) Observation

c) Interpretation
d) Work habits

a) Manipulation: Preparation of t&st tubes carried out
correctly 0=l

Use of apparatus during the experiment 0=2

L) Qbservation: Correct obsarvations of amount of fizz

I ‘‘‘‘‘ for liver and potato 0-t

Description of liver tissue after
boiling 0-2

Appearance of each fresh tissue 0~

c) Interprsztation: Effect of boiling deactivitises enzyme 0-2
Correct conclusions/reasons for D 0~2

d) Work habits/
Responsibility: Careful use of/with tissues and
chemicals 0-2

Total 22

BEST COPY AVAILABLE &5




No. 16 Eneray in Food

Apparatus

Small cube of cheese (sides O.5cm)
Small cube of meat (nam) (sides 0,5cm)
Ignition tubes

Heating apparatus

Test tube holder

Marking Scheme-

Objoctives to be assed: Rating
Manlpulations Preparation of cubes of food 0-4

Use of Bunsen Burner with ignition tube 0-4

Observations Table1
a) If a lot of smoke i3 produced and
this burns well, a lot ol energy
is being releasad

b) A

c) Heat

d) Growth, movement, production of
chemicals, nerve transmission etc.

Worlk habits and ‘ )
Responsibility: a) Care when burning food (direction
in which tube is pointing

b) Care in placement of hot tubes
after ignition of food

c) Economic use of food samples

d) Cleaning away of unused food
sample and thorough washing of
apparatus (Health risk)

Total

BEST COKY AvALLABLE

0-2
0-1
0-1

0-4
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No. 17 Burning Peanuts

Apparatussa

One half peanut (a) ) 4l

Boiling tube

Thermometer (0-110°C)

Clamp stand (test-tube holder)
Mounted needle

Reagents fur food tests (starch, reducing sugai,

Ignition scurce (bunsen Burncr)
Scalple (or kitchen knife)
White tile

Marking Scheme

Objectives to be assessed: a) BManipulation

fat)

b) Planning and Design

c) Recording
d) Interpretation

a) iManipulation: Setting up apparatus as irected 0-lt
Use of the thermometer 0=/t
Correct burning of thne peanuf and
placing under boiling tube 0=t
Carrying out of food test 0-8
0=20
b) Planning/Design: Improvements to the experiment and
apparatus 0-6
¢) Recordings Quality of table and results 06
Calculation O=4
0-10

d) Interpretation: Drawi conclustions from own results 0=

BEST COPY AVAILABLE 2
s

Total 40
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NOe 18 Using a Key

Tach candidate should be provided with s1X Speciments, 1abelled
A - F, of plants from different plant groupsSe All candidates

of the same school should have more or 1less jdentical species
where numbexrs permit and all specimen3d should bhe jabelled either
by use of ties or placing them in 1abelled receptacles. Labels

A to T should be consistent within the game school.

Apparatus

Marking Scheme
Objectives to ve assesseds a) Drawing
b) Observation

c) Interpretation

fFlower structure’ cxperiment for break

a) Drawings See
down of objectives

entification of salient
0-8

Correct id
£ plant for use with key

b) ovbservationt
features 0

c) Tnterpretations plants A to F correctly names 2@ d in
sequence 0-12

Total 32

24T COPY AVAILABLE £5
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No. 19 Measuring the rate of Transpiration

Apparatus

Simple potometer or Darwin Potometer, or suitable alternative, :
set up with leafy twig (see Nuffield Year 3 Teacher'’s Guide p. 164
~ 164 0l1ld edition. The candidates may set it up themselves, but
setting up is not to be assessed

Visual access to a clock showing time of day

Means of timing in seconds

Tissue paper or alternative for blotting the capillary

Beaker

Fan heater or other source of warm moving air and any other

artificial conditions reguired

Marking Scheme

Qbjectives_to be assessed: a) Manipulation
b) Recording
¢) Interpretation

a) Hanipulationt Competence in setting up the potometer 0-8
Ability to move apparatus without
upsetting beaker etc. 0-2
0-10
b) Recording: Quality of table of results (2) 0-8
¢) Interpretations a) Any sensible suggestions e.g. living

material does not behave with

complete uniformity/shoot had not

had long enough ta adjust to
conditions/slight variations in
conditions/timing not 100% accurate 0-3

b) Bubble moves faster, so more
readings can be taken 0-3

c) Answers will depend on what condit-
ions were used. Look for answers
which explore more than one
possibility. e.g. outside the
laboratory, the shoot could be
affected by sunlight and by wind.
NeBs A cut shoot may well not
behave exactly as would a whole
plant., 0-3

d) Take more readings over longer
period of time/allow the plant
longer to adjust. Repeat with
several specimens/pool the class

e .
89 results/try several dif{;rent
, ‘ environmental condltions/try other 0-3
pasi COPY AVAILABLE . species of plant etc. Total 30




No. 20 Gaseous Exchange in leaves

Apparatus

Test tubes

Bungs

Chimagraph Fencil
Bicarbonate indicator
Measuring cylinder
Rlack paper (newspaper)
Elastic band (tape)
Test tube rack

Broad bvladed leaf

Maiking Scheme

Objectives bto be assesseds

Manipulationt Measuring out accurate quantities of
Bicarbonate indicator 0-2
Preparation of tesi tubes following
instructions (B mus! be light-tight) -7
0=l
Qbservations Tablet
Correct colour of Indic=tor before and
after experiment O~L
Corre t treatment of Lluhes 0-%
Neat, clear recording and accurate results 0-2
0-1%
Interpretaticni Questlions:
2) Leaf photosynthesising in presence
of light, %herefore removing CO, from
air in the tube which causes colour
change 0-3
b} Cannot photosynthesise in dark but
recpiration continues..,.. it gives
out 002 and indicator turns yellow 0-2

¢) It would turn the indicator orange or
red but less than A, Light is avail-
able but it is reduced so photosynthesis
too is reduced and less 002 is taken

up 0=3
0=
Work habits/
Responsibilitys Willingness to return to lab, second
results and clear up after experiment 0-2
Total 24

()]
BEST COPY AVAILABLE v0
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No. 21 Flowel Structure

Flewer - (with single, easily removed carpels and stamens)

Handlens (xS or x10)
Plain paper

Varking Scheme

Objectives_to be assessed: a) Drawing

a) Drawings 1)
ii)

iii)

iv)

v)

vi)

vii)

viii)

b)) Interpretations

b) Interpretation

¢) Environmentsl Awareness
Accuracy of labelling

Suitable size of drawing (large and clear
Accurate representation

Good drawing technique, using clean
and continuous lines

Free f{rom shading

Correct Magnification (2 x 2)

General prescniztion

Labelling

Questions:

t) 7To produce and releassz pollen

¢) Insects
Large flower, coloured petals, non-
feathery stigma, stamens inside
{lower, 3cent

¢)  Environmental Awarenesst n) selection of flowers (by

BEST COFY AVAILABLE

students) from a suitable
source. (Bringing single
flower etc.

Total

91

0-2
0-1
0L
0-1




MHo. 22 Seed Dispersal

Do Apvaratus

See dispersed by delulscence (explosion) (a)
Wind dispersed seed or fruit

Animal dispersed seed or fruit

Hand lens (x5 or x10)

Plain paper

Marking Scheme

(b)
(c)

Objectives Lo be assessed: a) Drawing

a). Drawing: i)
ii)

1ii)

iv)

v)

vi)

vii)

viid)

b} Ovbservation

Accuracy of labelling (3 x 0-1) 0~3

Suitable size of drawing (large and

clear) (3 x 0-1) 0-3

Accurate represcntation (3 x 0-2 0-6

Good drawing technique, using clean

and continuous lines (3 x 0-2) 0-6

Correct magnification (3 x 0-2) 0-6

Free f{rom shacking -1

Labelling 3 x 0-2) 0-6

General Presentation 0-i_
0-32

k) Obzervation: Questions (from observations)

A - Wind dispersed and reason 0-it
B ~ Animal dispersed and reason 0-1t
C - Deluiscence and recason (1 for correct
method), 3 for correct reason) 0~k
0~12

Total L

U
BEST CuryY AVAILABLE
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No. 23 The Conditions for Germination

Apparatus
Boiling tubes (or test tubes)
Cotton wool

Bungs

Seeds (cress is the best - short germination timec, but others
will work well, only longer time scale).

Pyroaallcl (preparation -~ Soper & Smith p.13)
Test tube rack

Chinagraph pencile

Access to refrigerator

Marking Schenie

Otiectives to be zssesseds a) Manipulation
h) Observations
¢) Work habits/Responsibility
d} Interpretation
a) manipulation: Setting up 5 test tubes as shown in
dilagram 0-3
b} Observations Well throughout, accurate observationz
(in the table of results 0~10
c) Work habdbits/
kesnonsibilitys [Economic use of materials (in seeds,
cotton wonl) 0-1
Care with the us» of pyrogallol 0-2
Persistance of student to continue with
experiment over 2 prolonged pe:iod of
time 0=l
d) Interorcetations Explanaticn of olbscrvations 0-8
(3ee Table Below) Tetal 30

585 CURY AVAILABLE 23
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Tube Condi tions Day 1 Ay 2 Day 4
Licht, water Seeds, wnt and} Plumule Shoot 2-U4 cm
warmth, swollen(rad- appeared. green leaves

A oxyren icle may have |Helght only a white stem. Longe
’ burst {through | few mm. Hoot er roots, many
testa) hairs root hairs
Water, warmth | 45 for A As for A Shogt taller than
oxyen (thourr: the A. Leaves small
plumule in A and yellow. Roots
B may be gareen - [ the same as A
ot in B
. As for day 1 As for day 1, but
W r X YE 2ds w ; . ’
water, oxygen zagglc;ot and radicle may appea
if fridge 1s not
c very cold.
D Lisht, warmth | Sceds remain As for day 1 As for day 1
oxygen dary. A
o tor . Seeds wet and seeds wet and Seeds wel and
é;;:iﬂ Light iWOllnn 0% 1 gwollen swollen. Deduct
areme - ' marks if any
E siin of germina-
tion.

The differencrs betweenr A and B on day 4 must be recorded, R

frerminate.

Deduct

erminitas successzfully with w

marks for inaccurate cor incomplete obzervations, cr poor Settin'

as for A but leaves cannot pruoduce chlorophyll in dark.

but respivavion togslew in cald, tnereforz no

oul o eLin
A = ahsorhs weter, o
Leave:s produce chlorophyll in light.
L -
aseeld]lings tbrying to reach light.
C ~ seeds anssrbs water
(or Litille pFermination).
D - seeds zannct
in eszential vefore germination can bhegin,
E - secds absord

process.

BEST

COPY AVAILABLE

(-’ A

must not

—r—

armlh and oxygzen.

Tall

vecaus:

absort water tnerefore no gurmination. Shows that wal]

in

water without oxygan, therefore this/a purely physina'
Mo gerawination bechausce no respiration.



No. 20 Germination

Pea seeding (A) Germinated in light until at lecast two nodes 4rs |
visible. :

Pea seeding (B) Germinated in the dark for the same length of time

Plain paper

Ohiectives to be as3esseds a) Drawing
b) Manipulation
c} Recording

a) Drawings i) Looking for a sharp pencil line 0-1
ii) No shading of colouring in diagran n-1
131) Suitable size of drawing 0~1
iv Correct maznification of specimens ani
drawing each to the same magnification
(which to draw ficst?) 0=t
v) General presentation 0-1
0-8
©)  lManipulations  Use of ruler to measurs specimens 01t
¢) Hecordings Design and clarity of table 0-2
Measurements c¢aleulations for table 02
Di fferences hatween Swo specimens ' 0-

Total 2L

BEeT cuPY AVAILABLE

. ]
13
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No. 25 Geotropism

Apparatus

Ggrminat%ng seeds (Black eye, Fronch haans =tc.) 2 to 3 days old, :
with raiicle and plumule emerginge.

Cotton wool

Stiff cardboard/paper

Peliri dish '

Secrew top dinv {the students can bring their own)

Pins

Mashing tape

Marking Scheme

Objectives ty he assesseds Manipulation
Observation

a)
b)
¢) Interpretation
d)
e)

v
1ws

Work habits & Responsibility
Keport

4)  HManipulations Sctting up of apparatus using onz of the two
methods shown (jam jar or petri dish)

o

Positioning of sceeds as instructed

o

.“0_

Adequate moisture provided

]

b) Observationss Recorded in a clear concise manner (Mention
should be made of tropic responses, incr«aso
in length, level ol leaves, production of
chlorophylli in leaves, prowth of root hairs

o
L

¢) Intevpretation: Usefulness of tropic responses in plants
(question 3)

W

<
.-

d) viork hahits/
Responsibilitiess Students observing their scedlings every-
day

(o]
L

Studentz snould look aftsr their

apparatus 0-1

Persist with experinent without l

supervision 0

Clean and use of apparatus Ql
c

iy}
(e

BEST CUPY AVAILABLE




Mo. 25 Cont'd

c) Report s OQbservations recorded for the duration of
experiment should be present in chronological

order with attention to detail (the *Method')
N,B. Linked to observation Total
BEST COPY AVAILABLE 97

0-"

26
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No. 26 Stoynd Food

Apparatus

A. Half lime cul in transverse plane (must have sceds)
B, Piecce of potato with al least one 'eye' visible.
Scapal or kitchen knife

White Lile

Food test reanents (starch, —2ducing sugar)

Hesaline apparalus

Test tuben

Hand lens

Mavking Scheme

Objectives o _be assessed: a) Drawing
b) Manipulation
¢) Interpretation
d) Work habitis/Responsibility

a) Dbrawing: To be large and clear
To be made in pencil using clea continuous
lines '
To be an accurate represcntation
To be free from any shading
Correct magnification

b) Manipulations Reforming food test for starch in the
correct manner
Reforming food tests for reducing sugar
in the correct manner

Preparation of fooid for food tests

¢) Interpretations Questions:
(b) 1) Fruit

ii) Seeds enclosed by fleshy wall
{c) Method 1 x.2
Observation 1 x &

Deduction 1 x U

(d) A stores sugar to attract animals
which will disperse seeds.
B. stores starch becausn it glves
rise to new shool by vegetative
reproduction., Stareh provides
energy for this new growlh

3EST COPY AVAILABLE O

C

oo
L
e




No.

2

26 Cont'd

d)

Wlork_habi ts/Responsibility: Care in the use of food test

chemicals

Economic use of materials

Total

s CUPY AVAILABLE

Wik

29

¥
N
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No. 727 Investigaling Blowflly Larvae

Each candidate requiresse-
16 Blowfly larvae
2 crystallising dishes or

Quantity of dry sawdust

flat

topp2d benkers

Shecet of black paper 30cem x 30cm, or black polythene

Scissors
Sellotiape
Water avallable

Clock available

Marking Scheme

Objecctiives to be assessed:

a)
b)
c)
d)

Manipulation
Planning and Design
Recording
Interpretation

a) Manilpulatiorn Beaker A covared to exclude light
Sawdust dampered ef{ficiently
Sawdust correctly placed in contalners

Correct numbor of larvae inmsition

L) Planning/Desiim: Good procedure for counting larvae

c) Recordinggs  Properly draw results table

Table with Tikl included

¢) Interpretations Reasonible conclusion according to

results

BEST COPY AVAILABLE

obtained and recorded

Total

1¢0

1

o
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No. 28 Investigating Wogedlice

L petri dishes (1 blackened, 3 ¢lear ~ with hole in one side of tops)
1 dinner plate or equivalent :
16 woodlice

"

2 x zinc gauze to fit over Z petri dishes side by side (alternatively
use Stiff muslin)

Water in beaker

4 kinds of food (a) flour, {b) dead moist leaves, (c¢) 1 square liver
(d) green grass

Mariking Scheme

Objecrives to be assessed:- a) Manipulation
b) Interpretation
c¢) Planning and Design
d) Work habits and Responsibilities

2) IManipulatlion: Experiment I, IT and II1 set up correctly 0-12
b) Interpretabion: In 2 frum results of 2 0-2

¢) FElanning & Design: Table of results for experiment I, IT
and III 0-12

d) Work habits/
Kesponsibilitiess Handie woodlice crirefully and sensibly 0=k

Tatal 30

BEST COPY AVAILABLE




No. 29 S0il Analysis

Apparatus

S0il sumple (students
obtained)

Stirring rod (stick)

Gas jar/glass jar

Marking Schame

bring their own -~ better range of resulis I
1}

Objectives to be assessed: a) Drawing

Drawing: Making a larse, clear diagram of scil profile

¢) Manipulation
d) Interpretation
e) Work habits & Responsibility

b) Observation l

ol
&

Correct labelling of different layer. Labels

Humus, water, clay, silt, sand, gravel
Accurate representation

Careful ohservation over a period of time
identifying small changes that occur,

2) 1) Sand/gravel particles settle

Qbservations

Use of ruler for mensurement of approx.
dopths of fractions

Manipulations

e}

Interpreta

Work habils/
Rercnensibililicess Students remember Lo bring seoil

1 COPY AVAILABLE

o
N O

Q
]
'—I

immediately, followed by find sand/
silt, water very cloudy, humus of organic
matter f{loat.

I

ii) More silt settled, plus (possibly) a
thin layer of paler clay. Water less
cloudy. Lower layers unchanged, humus
3£111 floating, thoursh some may have
settled.

IR Em-

HWater clenr, or nearly so, lLhicker layer
of ¢lay settled, more hoonus settled, but
not altl

7l

Correct calculation of percentag s =
length of Fraction x 100
Total Length

Because birsger particles ave heavy
and these nettle {irst

L]

!..'C)'..' o~

o
[

samples to schonl on the correct day
Total

R R
o :
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No,3C Drainage zand Water Retention

Apparatus

Filter funnel

Beaker

Cotteon wool

Measuring cylinder (O—iOOcmj)
S50il1 samples (sand and clay)

R

Clamp stand

Marking Scheme

Objectives to be assessed: a) Manipulation
b) Interpretation
¢} Work habits & Responsibilities

a) HManipulation: Setting up the apparatus as shown and directed

Adjustment of clamp stand
Effectiveness of cotton wool plug
Same amounts of =secil in each funnel

Making sure seil is {ree from lumps-
(using sierve)

Measuremanl cf waler with meosuring- cylinder
(Before ndding to souil)

Pouring of waler evenly over ihe @il -sample

0-1
0-1

Walting 1i11 all,the water has drained ithroughO-1

fleasuring water collected

Timing, correct and accurate use of clock
ot watch

b) Interpretations Calenlation of yater retained {water
- retained = 50cm” - volume drained).

a) i) sand

ii) large air spaces because of large
particles

b) i) clay/loam

i1) small particles provide large
surface area which retains a lot
ol water ‘

¢) clay-small air spaces
d) stops sand drying out so quickly
siops clay becoming waterlogged.

st COPY AVAILABLE
103

0-1




Ro, 30 Cont'd
c) Work habitu/

Responsibilitie:ss

i/

Cleaninys up work arca and sinks after
use ('messy') experiment!)

Disposing of soils outside and not in
sink

Retiming funnels (minus cotton wool)

and measuring cylinders in a clean
conditioen,

Total

i
(O]
(20

st LUPY AVAILABLE
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