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The study )
fudy of body pans and their functions is called

A anthropo logy.
B Osteology,

C Ccytology.

D \

phy siology .

hat is the function of glucose in living oreanisms?

storage compound
structural material
respiratory substrate
growth material

Sawe

example of a disaccharide is

cellulose.
galactose.
maltose.
starch.

SOEe ga

Which cell changes shape to perform its function?

A neurone

B Ivmphocyte
B phagocyte
D ervthrocyte

Which branch of Biology mvolves the production of genetically engineered organisms’

A mycalogy

B biotechnology
C cytology

D microbiology

root hair cell is specialized for its function in that it

A

A lacks a nucleus. ‘

B lacks mitochondria.

C has a large surface area.

D has numerous chloroplasts.
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. ) 5
qccharide is stored 1n animals?

Which polys

7
A cellulose
B chitin
C glycogen
D starch
8 The diagram shows the structure of a plant cell
in which part. A, B. Cor D. is the most energy produced?
I .
HFR) A
@ 8 ’
@ @ C
9 Jall_
| O = Y
L ¥,
9 Which enzyme, in a bio-detergent, would remove a fatty stain’
A amylase
B cellulase
C lipase
D protease

10 Which one is an adaptation of a lcaf for photosynthesis?

shiny surface
presence of stomata
presence of hairs
waxy cuticle

SAawx

4025/1 N2018



11

12

13

14

Which clem ; :
€Nt is essential for osmotic balance in plants?

A calcium

B nitrogen

C phosphorus
D potassium

Which factor reduces plant productivity?

high light intensity

low water availability
presence of mineral ions
absence of pests and diseases

~Nol--Ig

Which plant tissue is responsible for translocation?

A cortex

B epidermis
C phloem

D xvlem

Which feature of a leaf minimises water loss?

A large surface areca
B presence of hairs
C thin leaf blade

D thin waxy cuticle

Which plant can be propagated by rhizomes?

A banana

B runner grass
C sugar canc
D sweel potalo

4025/1 N2018



s a section through a flower.

16 The diagram show
——
Which arrow. A B, C. or D, represents pollination’
B
A
17 Which disease is a result of iron deficiency?
A scurvy
B rickets
C kwashiokor
v anaemia



18

19

Thl} din e
gram show
WS a mo
del of the chest organs illustrating breathing ——_—_—

|
glass tube

balloon

bell jar

plastic diaphragm

What is the effect of pulling the plastic diaphragm downwards?

A Ajr moves into the balloons.

B Air moves out of the balloons.

C Air moves into the bell jar.

D Air moves out of the bell jar.

What are the by-products of anaerobic respiration in plants?
A carbon dioxide and lactic acid

B carbon dioxide and water vapour

C ethanol and carbon dioxide

D ethanol and water vapour

4025/1 N2018




¢ a model mammalian heart.

The diagram i |
20 ;
} s the pulmonary vein!
; : B. C. or D, represents
which part. A. B
B
D &
21 Which component of blood is responsible for clotting?
plasma
platelets

red blood cells
white blood cells

Tawme

The diagram shows the structure of a sperm.

[
2

Which part, A, B, C, or D, is responsible for mobility?

4025/1 N2018
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i

!

i

Which horm

A
B
C
D

One benefit o

= -~

The word tha
tdescri
bes the observable characteristics of an organism is

=R W--I

one 15 Sec "
== —Tﬁli‘d nre
<sponse to low bl
= ood glucose level
giuc evel?

adrenaline
glucagon
msulin
OSstrogen

T recombi :
inant DN A technology is the production of

bread
cheese.
msulin.
voghurt.

allele.
chromosome.
genonype.
phenotype.

Tw ents
0 parcnts arc heterozygous for albinism.

What is the ity
t is the probability of the parents. producing an albino child?

A
B
&
D

G-
Q

th
>
=

Q

=~
n
o

]

100 %

=

Down’s svandrome is caused by

A
B
c
D

Which statemen

=Nl Jd

carcinogens.

radiation.

gene mutation.
chromosome mutation.

t is correct about discontinuous variation”

results from effects of genes only

it has many intermediates
gives a norm al distribution

results from effects of the environment
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dom does the organism shown belong to?

Which king

A plantac

B prokaryotac
C fungi

D animalia

The diagram shows reproduction stages in amoeba.

&
@ nucleus
divides

\
@
1.
® ) dvides

4025/1 N2018
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cells seperate

What type of reproduction is shown?

spore production
binary fission
budding

meliosis

TAwW >

arc
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33

34

In whic '
ch organicme . - -
Eanismg gre cegs fertilised externally ?

A birds
B reptiles
C Mammalg
D amphibiang
An organism which dige |
ganmsm whigh digests dead Organic matter belongs (o (he kingdom
A animalia_
B fungj.
C plantac.
D Protoctista.

An ccosystem ig the

place where an organism lives.

organisms which live in a particular habitat.

level in a food chain at which an organism feeds.
interdependence of living organism and their environment.

oAwR

Which one is a physical component of an ecosystem?

A bacteria

B nematodes
C termites

D water.

4025/1 N2018
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) The dragram ghows a food We
3 . diag

wlu

37

vulture
q\
lion $—————u0_]
hyena
cattle
man
cabbage

Which organism has the highest amount of energy?

A cabbage
B cattle

< lion

D vulture

What is the effcct of exceeding the carrying capacity of land?

soil erosion

increased birth rate

high productivity
increased species diversity

TAaw»

Which method is effective in destroying mosquitoes at the larval stage of development?

buming mosquito coils
killing by hand

sprecading oil on water
using mosquito repellents

TCaw>

4025/1 N2018
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preventing

A bilharzjg

cholera
C malarig.
D typhoid.

39 The organism that cayses cholera is a

A bacterium_
B fungus.
C protozoan.
D worm,

40 Typhoid is transmitted by

sexual contact.

droplet infection.

sharing bath towels.
drinking contaminated water.

o el - <l

_ — il oy o T R s e A .
ey e Eeis S
st s S i AT
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General Certificate of Education Ordinary [ eye;

BIOLOGY PAPER 1 (4025/1) NOVEMBER 2018

Question

1

2

10

11

12

13

14

SUGGESTED ANSWERS AND COMMENTS

Answer

D

Comment

There is need to be familiar with a higher number of Branches
of Biology .

Candidates should identify glucose as a monosaccharide which
1s a respiratory substrate.

Knowledge on classes of carbohydrates and their functions
required.

Functions of spccialised cells.

Knowledge of definition of biotechnology.

Examples of polysaccharides and their functions.

Identification of cell organelles from diagrams when given
functions.

Only factor which impacts negatively on productivity.

Translocation is movement of organic molecules which occurs
in phloem.

Required knowledge of plant adaptations to minimise
transpiration.

Lif:k method of vegetative reproduction to crops/plants grown
usmg each method.

19
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19
20
21
22

23

24

26

27

28

29

30

31

32

33

E}

D

[.)4;'[1"11 On l (]“
. " manon ar 1 C“tll cation f!O]Il tlle dlagIa“l oi

Practical o - ;
u::;:ll(:al ex puimcnls_wnh models help candidates to
o lrs}and llhclbrf:athmg mechanism. Pulling down the plastic
- Lp.magm s s:m:lar_ 10 inhalation which results in increase in
Ca::! vuigmcj lowering pressure inside the chest cavity

sing air to rush into lungs which in in si :

crease in size. B

represent lungs. shoens

[denufy parts as represented in models of the heart.

Glucagon is sccreted by pancreas in response to low glucose
llevcls_ Adrenaline causcs a rise in blood glucose level
in preparation for fight or flight.

Knowledge of definitions of key genetic terms.

Application of genetic diagrams to solve monohybrid
inheritance problems. Albinism is caused by a recessive allele.

Carcinogens and radiations are causes of mutations while the
others are types of mutations. Down’s syndrome is a result of

chromosomec mutation.

Knowledge of differences between confinuous and
discontinuous variation very helpful in answering this type of

question.

Eyes on the diagram showed that it is an animal.

The amoeba divides into two daughter cells.

20
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37

39

40

The only non-living component |

Energy is lost at cach trophic lev

becomes avatlable (€
encregy.

The only negative effec

Larvae live in water bo
air circulation i1 W ater bodics.

Pathogens and examples of dise

Knowledge of mode of transm IS
required.

n the group

cl. less and less energy

5y next tro hic level. Producers
P oducers haye the |
>y
P-h'l_'l‘l

{ on the ccosystem,

dies and breathe air. Oil interfereg i
S with

ascs they causc.

sion of various discascs
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(a)

Section A

Answer all questions in this section.

Fig.1.1 shows a group of specialised cells.

‘&:ﬂti :
Fig. 1.1
(1) Identify the specialised cells in Fig.1.1.
(ii) State any three ways in which these cells are specialised for

their function.

4025/2 N2018




(b)

® State any three factors that influence the rate of photosynthesis.

> 3]

L Explain the importance of photosynthesis in a natural
ecosystem.

(31
[Total:10]
Fig. 2.1 shows a section through a human tooth.
A
cavity
B
L
Fig.2.1
(a) (i) Name the parts labelled A, B and C
A
B
3
C (3]

4025/2 N2018




(]

(a)

(b)

(c)

(ii) [dentify the tvpe of tooth shown in Fig.2.1.

(i) State the function of this tooth.
SRS ||
(i) Describe any two structural adaptations of this tooth to its
function.

adaptation 1 _ o

adaptation 2

Explain the formation of the cavity.

\_—‘
_“\ [3]
[Total: 10]




Fig.3.1 shows W0 1y pes of white-blood cells. A and B

A
Fig.3.1 B

(a) Identify the cells A and B

A -

2 |2}
() State three visible differences in structure between cells A and B

|

%

. (3]

025 T N8

P,
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(d)

(a)

(b)

Describe the functions of the:

| bloodplasma _____—

substance that 1s found in blood plasma and not in ussuc

Name any
fluid.
e i e {1
[Total 10}
Sate the functions of the following parts of a joint
ligament__ S .
cartilage IS
tendon - 131
= = — —— e ————— - S e ———— "
Name one type of jomt and describe the type of movement it allows.
21




P

(<)

(a)

Outline the functions of the skelcton.

13)

(i)

[Total: 10}

Define malnutrition.

R (2)

Describe the symptoms of
1. kwashiokor ST
2 scurvy S

F_____;____________///

e
e
4

4[}25#2 N?.Ulg

28




Fig.5.1 shows 2 malnutritional disorder.

()

Fig.5.1

(i) Identify this disorder.
[1]

(i)  Explain wh -
y a person with this di - s
Rt ey Diseage_s disorder 1s likely to suffer

3]
[Total:10]

4025/2 N2018
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(2 Explain the term Vartation

12]

(b) Identify the two types of variation giving an example of a human
feature in cach casc.

type 1:

example:

type 2:

4

example:

© Sketch graphs that would be produced for features mentioned in (b).

4
[Total:l 0]

4025/2 N2018




Section B

Answer any four questions from this section,

(a) State and cxplain any three propertics of ecnzymes.
s
2. O —
3.
(6]
(b) Explain the importance of enzymes to living organisms.

(4]
[Total:10]

4025/2 N2018
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(a)

(b)

Explain why i
P why a maize plant is classified as a monocotyviedonous plant.

141

Describe how plants that grow in arid areas are adapted to minimize
waler loss.

/ 161

_—_/-‘_'_’__/ [Total:10)

4025/2N2018
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(a)

(b)

Outline the functions of blood.

Explain the structural adaptations of arteries to their function.

4025/2 N2018

16]

[4]
[Total:10]

10



10

(a)

(b)

E\'pia“

~ m the eff

% ccts of nitrat

tivitas I nitrates that are rcleased frot ;

ac n agricultural

I TE.

Describe th
e measures taken by a farmer to restorc lost nitrates.

4025/2 N2018

{6}

4]
[Total: 10}




i fa Mower.
hows a longitudinal section ©
Fig.11.1 sho
it

Fig.11.1

ertilization.
Describe the changes which occur to parts X, Y and Z after fertiliza
@) es

[6]

4025/2 N2018



11 (b) Explain the mechanisms adapted by flowers to promote insect

pollination.
-
e
4]
[Total:10)
12 Fig.12.1 illustrates a reflex arc causing the movement of the human hand

away from a hot object.

spinal cord

Fig12.1 ho
ig.12.

40725/2 N2018
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@

(b)

B,and C the actions

Describe with reference to the part bicel
taken to remove the hand from the hot 001

Distinguish between the endocrine and the nervous system in the
transmission of messages in the humarn body.

l6)

&l
[Total:10]
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(@)

(b)

@

(b)

®
(i1)

®

(i)

()

(i)
(1)
(i)

. (1]
red blood cell;

- flattened discs:
biconcave;
contain haemoglobin;
no nucleus;

elastic/flexible; [5 max 3]

Comment: Tn any picture of red blood cells, there appears a cup like
depression in the middle which is helpful in identifying them.

When stating any fact there is no need for descriptions or

explanations.
[5 max 3]
light intensity:
carbon dioxide concentration,;
temperature.; 3]

Produccs carbohydrates for consumers/ plants/respiration/energy;
Releases oxygen for respiration,

Absorbs carbon dioxide/reduce global warning; [3]

Comment: Relevance of photosynthesis to the ecosystem is in its products,
viz oxygen and carbohydrates and its role as the only process
which utilizes carbon dioxide.

A - enamel;

- dentine;

C - pulp cavity; 3]

molar/premolar; (1]
- chewing/grinding/crushing;
- large/flat surface area;

cusps present;

i two roots; [3 2]
max

39
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(@)

®

(©

@
@)

(b)

(©)

sugar/food remains/accumulates;

3 forming plaque:

bacteria respire anaerobically/ ferment sugar;

# forming acid,

2 Which corrodes enamel: [5 max 3]

Comment; Emphasis should be on how the acid is produced from fermentation

of sugars and its action on the enamel.

() A lymphocyte: [1]
B: phagocyte; [1]

A has an oval nucleus + B has a lobed nucleus;

B has less cytoplasm + B has more cytoplasm;

A is smaller + B is larger;

A has granules in cytoplasm + B has no granules in cytoplasm: [4 max 3]

Plasma: mention of any substance transported by plasma dissolved in solution;

distributes heat; 2]

platelets: forming clots;

prevents bleeding;

prevents entry of pathogens; [3 max 2]
plasma + proteins/ red blood cells; (1]
ligament: - joins bone to bone;

cartilage: - prevents frictional force/cushions the joint;

tendon: - joins muscle to bone; 3]

hinge; + one plane/180°,
or Ball and socket; +all planes/rotational/360°,

Comment: Link the joint to the movement it permits.

muscle attachment;
provides movement/ locomotion;
protection;

for support/act as levers;

40
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(b)

®

(i1)

(M)
()

ction of blood cells; lymphocytes

pradu

gives shape; _—

- over feeding/over nourishment;

- under feeding/under nourishment;

- excess/lack of specific nutricnt in diet; [3 max 2]
Comment: Definition should include all forms of malnutrition in general.
Kwashiokor

" reddish/brownish hair;

- underweight in children AW;

swollen abdomen/ pot belly;

very thin limbs;

dry skin; [5 max 2]
Scurvy

- gum bleeding;

- poor wound healing;

- bleeding under skin; [3 max 2]
obesity; [1]
high blood pressure;

as heart pumps harder more blood to more tissues;

has more fat/cholesterol in blood;

plague formation/fatty deposits in inner walls of coronary arteries;

narrowing of lumen of coronary arteries/ atherosclerosis:

formation of clots;

coronary arteries blocked/thrombosis; [7 max 3]

An obese person is overweight and has more fat in the body.

Fat§ and cholesterol have a negative effect on coronary arteries
which supply blood to heart muscle.

Comment:

41
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6

(a)

(b)

(©)

(a)

differenceg in characteris tics;

dmong organisms of the same species;
Type1 - discontinuous:
Example: blood group/tongue rolling/sex;

(A)Correct examples

Type 2: continuous:
Example; height/weight/mtelligenc e;
(A) correct examaples
Type 1: graph showing distinct categories for a [eature;
no intermediates between categories;
Type 2: graph show ing normal distribution curve;
with intermediate calegories;

Link (¢) to (b)

Comment: For discontinuous variation. use bar graph while for continuous

variation. use histogram or line graph.

1 Protein in nature:

made from amino acids/protein moleculcs;

2 substrate specific;

only catalyse a particular substrate;
3. sensiiive Lo temperature;

work best at an optimum temperature/denatured by high tempcrature:
4. sensitive to pH;

work best at a particular pH/great changes in pH denature enzymes;
3. not used up in reactions they catalyse;

can be reused in more reactions;
6. remain chemically unchanged by reactions;

so maintain structure;

42
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[2]

(2]

2]

[2]




(®)

(@)

)

1 increase with mcrease in

o S
7 sensitive {o concentration; rate of reactlo

i ! niration of products
concentration of enzyme/substrate/increase m conce p

' [14 max 6]
inhibit enzyme activity:

Comment: Link property and explanation.
- helps to support life processes:.
increase efficiency in reactions;
speed up metabolic reactions;

e.g. respiration/pholosynthe sis/digestion/protein synthesis;

(A) correcte.g. [4]

one cotyledon;

fibrous root system;

parallel leaf venation;

store food in endosperm;

scattered vascular bundles:

no petiole/no leaf stalk/lanceolated:;

flower parts in multiples of 3;

long/narrow leaves; |8 max 4|

Comment: It is recommended that one is also familiar with characteristics of
dicotyledonous plant.

thick/waxy cuticle;

sunken stomata;

fewer stomala;

hairy leaves;

shedding of leaves in dry season;

few leaves;

reduced leaf surface arca/small leaves/leaves modified to thorns/spines; [7 max 6]

C . . n
omment: Knowledge in explaining how each of the above help to minimize

transpiration is required.

9

10




10

(b)

(a)

Comment:

(ransport;

named substance transported;
homeostasis:

distribution of heat:

defence:

blood clotting/phagocytosis/antibody production:

Comment: The syllabus specifics the function of blood as transport, defence and

homecostasis. For cach function a maximum of two descriptions of the
function may be given, Candidates should not concentrate on one
function,

thick muscular layer:

to withstand the high pressure

narrow lumen: ® small

maintain the high pressure:

no valves;

high pressure prevents blood Mowing backwards:

has clastic fibres:

allow arteries to widen or narrow as blood flows in pulses/arterics recoil;
[8 max 4]

Link structures in arterics with explanation. Same question may be

set on veins or capillaries.

washing way/leaching of nifrates;

into water bodics;

algae/aquatic plants bloom/multiply;

death of algae/aquatic plants;

decomposition by bacteria which use dissolved oxygen;

insufficient oxy gen

44




i ¢ tion:
death of aquatic animals duc 10 suffoca

[8 max 6]
causing cutrophication

utrients for aquatic plants which bloom leading to eutrophication is
required.
(b) - apply nitrogenous fertilizers; (A) correct ¢.8.
& add manure: |
Z which decompose into nitrates by action of fungi and bactera,
- rotates crops with legumes. which fix nitrogen, (4]

Comment: Knowledge of the nitrogen cycle is quite helpful in answermng the

question.

(a) - X is sepal:
- shrivels off;
- dry and fall;
- Y is ovary;
develops into fruit;
- Z is ovule;
develops into seed; [7 max 6]
)] large brightly coloured petals + to attract insccts;
nectaries + to produce nectar;
scented/have smell + to attract insects;
sticky/spiky pollen + to atlach to bodics of insects:

sticky stigma + so that pollen sticks on its surface;

enclosed stamens/carpels + so that insects rub against them; [6 max 4]

Comment: Each adaptation should be explained.

45




12

(a)

(b)

heat (of a hot object) stimulates nerve ending/heat reception;

impulse generated;
travels along the sensory neurone/B;
to relay neurone/C (in spinal cord);

impulse jumps across synapses;

impulses from relay neurone/C along motor neurone/A;

to the effector/biceps muscles;

which contract;

Nervous system

[a—

Electrical nerves impulses

2. impulses transmitted along
neurones

3. quick response/transmitted
4. response short lived
5. voluntary or involuntary

6. usually localized effects

7. pathway 18 specific

46

[8 max 6]

Endocrine system

+ Involves hormones/ chemical;

+ Transmitted by blood;

+ Slow response/transmission;

+ Short or long lived response;

+ Always mvoluntary,

+ Wide spread/ affects;

+ More than one pathway to (many)
target organs/not specific;

|7 max 3]
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1

(a)

¥or

You are required o investigate propertics of cnzymes. You are Use
provided with unboiled potato cubes labelled A and a boiled potato

cube labelled B, hy drogen peroxide solution, boiling tubes labelled,

X, Y and Z

NB: Caution hydrogen peroxide is harmful to skin.

Pour hydrogen peroxide solution into boiling tubes X and Y to a
depth of about 2 cm.

Carefully drop onc potato cube A into boiling tube X and onc potato
cube B into boiling tube Y. Obscrve the boiling tubes.

(1) Record the observations in Table 1.1.
Table 1.1
tube observations
X
Y

2]

(ii) Suggest the purposc of tube Y.
(1]

Pour hydrogen peroxide into boiling tube Z.
Add the other potato cube A into boiling tube Z.

Test the gas produced using a glowing splmt.

4025/3 N2018
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(a)

(i)

(iv)

(v)

(vi)

Describe the observations for the test

Identify the gas produced.

————

—_—

Draw a conclusion from the investigation.

Using a labelled diagram. show how vou carricd the test

40253 N2018
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(b)

®

(i)

(iii)

(iv)

Design a
procedure to i i
SHligms aciviy. investigate the effect of pll on

(6]

State any two possible sources of error in the procedure

in (b) (i)

(2]

e e

For one source of error stated in (b) (ii), suggest a possible
solution.

e ——

I [

State any one method of presenting data from the procedure

in (b) (-

e 1

R
[Total:20]
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Y ou arc 1o mvestigate the
organisms using a model.
labelled Py, P2, A, Band C.

P, and P; contain a mixture of 25 white b
Shake containers Py and P to mix the bea

Pick a bead from cach of the containers Py and P2

randomly.

If you pick both red. place them mto container A. red and white

inhertance
You are provided with

of a single trait m i

nving

five containers

eads and 23 red be

ds thoroughly

place in container B and both white placc m containet C

Record the results in Table 2.1.

NB:  two beads picked represent an indnidual

ads cach

at the same om<

Repeat picking the beads randomly at the same time until all the beads

in Py and P; are finished

Table 2.1

beads pair/container

tally

number

|

red, red - A

red. white - B

white, white - C |
(ﬂ) (i) Co{“pl@!{_‘ Tahl-l‘ 3. N .
(i) Suggest how
1t can be ensure ; )
random ired that the picking of beads i
D

40253 N2018
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®)

(iii)

St
ate what each bead represents.

{1l
(iv) Determi :
etermine the ratio of the three genotypes.
{ {11
V) Given tt i i i
represe:tte gelc)l is dominant, describe the genotypes
y cach of the three containers.
A
B
C 131
(vi)  State the type of inheritance demonstrated in this investigation.
1]

(vii)  The expected ratio, 1:2:1, of offspring genotypcs may not be obtained.

Suggest a condition for this ratio to be oblained.

e

/)___r____— 1
You are provided with organism T.
Study organism T using a hand lens.
(i) Name organism T
[

-

4025/3 N2018
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(i)

(iii)

hich organism T

Deduce. with reasons, the kingdom 0 W

belongs.

-

P ey

e e e
-

Sate the roles of such organisms in the ecosystem.

4025/3 N2018
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By,




=

General Certificate of Education Ordinary Level

BIOLOGY 4025/3

PAPER 3 Practical Test
INSTRUCTIONS TO SUPERVISOR
NOVEMBER 2018 SESSION 1 hour 30 minutes

Great care shou.ld be taken that any confidential information given does not reach
the candidates either directly or indirectly.

S

Prior to the examination, the Supervisor should ensure that all apparatus provided for the
candidate, as listed in these instructions, are in good working condition.

No access to the Question Paper is allowed before the examination Date and Time.

The Supervisor is NOT allowed to access the question paper before the examination Date and Time.

remind candidates that all substances in the examination should be treated with

Supervisors are advised to
safety goggles should be used where necessary .

caution. Pipette fillers and
esults for question 1 on a spare copy of the question paper clearly

The Supervisor should supply r
labelled “Supervisor’s Results”, followed by the centre number.

inations Council, N2018.

Copyright: 7imbabwe School Exam
[Turn over

A
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I

Question |

Each candidate should be provided with:

potato cubes in a petri dish labelled A

2 fresh
h labelled B (boil until coo

< i ed
1 boiled potato cube in a petrt dis ked)

20 cm? hydrogen peroxide solution 1n a labelled container

boiling tubes labelled X, Y and Z.

wooden splint

access to a lit burner
t before the examination and must be

N.B: The fresh potato cubes must be prepared jus
approximately 1 cm? in volume.

Safety
Facilitators are expected to instruct leamers to take such precautions as laid down or advised

by their Education Authority.

4025/3 2018 Insty.
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Question 2

Each candidate should pe Provided with:

(@) 5 containers labelled Py, P,, A, BandC
(i1 25 red beads + 25 white beads in P4
(ii1) 25 red beads + 25 white beads in P,

(iv) earthworm in g petri dish/ container labelled T

W) hand lens

NB:  Bceads must be of roughly same size. Beads can be replaced by painted seeds of the same
size and type.

4025/3 2018 Instr.
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SUPERVISOR’S REPORT

the subject is asked to answer the

The Supervisor OT Teacher responsible for
following questions.
port must be returned O ZIMSEC enclosed togeth

er with the candidales

The completed re
scripts-

; . - g
Was any difficulty experienced 11t providing any necessary material’

Give brief particulars.

course of the examination?

Did the candidates experience any difficulty during the

If so give brief particulars. Reference should be made to:

difficult arising from faulty specimens/ materials/apparatus,

(a)

any information that is likely to assist the Examine i if thi
_ I, espe
be discovered from the scripts. pechlly Ihhiesmal

®)

Signed (in block capitals)

Signature

—
Date

4025/3 2018 insir.
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Question 1

(a)

(b)

(i)

(i1)
(111)
(1v)

(v)

(vi)

X bubbles/froth produced; | "
X no bubbles/no froth produced;

)
control;

glowing splint relights;

oxygen,

enzyme speed up chemical reactions; -
high temperatures denature enzyme,

upright/slanted test tube with glowing splint inside test tube + above

contents;

(1]

Any two labels from test tube/boiling tube; A/fresh potato cube;

Glowing splint; hydrogen peroxide;
A/fresh potato cube, [4 max 2]

Comment: Living tissues like potatoes have the enzyme catalase which breaks
down hydrogen peroxide to oxygen and water.

label three identical test tubes A, B and C;AW

place identical sized potato cubes in each of the test tubes;

add respectively equal volumes of acid, distilled water and alkali to the three test
tubes, so that the potato cubes are covered,

Leave for five minutes at room temperature in a water bath at a given temperature
(25 - 40°C):;

Pour out the acid, distilled and alkali, so that only the potato cubes remain in the test
tubes;

Add equal amount of hydrogen peroxide of same concentration to each test tube.
Observe the rate at which gas bubbles are produced:; [7 max 6]

Comment:  Candidates need to design the experiment preferably using the
enzyme and substrate used in the examination experiment. The
experiment must be practical indicating:

(i) varying pH
(?!_) carrying out experiment at same temperature
(1) use equal amounts of substrate at same concentration

(iv)  use equal amounts of enzyme at same concentration;
(v) use of identical and correct apparatus

(v@‘) aliovying same time for experiment
(vit)  spelling out how yOu are going to compare

59



(i)

varying temperatyre:

V. iI] Vi ” .
arying Olumu'concentratlon of enzyme/substrate;

varying time;
(1i)  temperatyre: use the .
volume: 1S mostatic water bath;
Hiite sSing I’HIC[”Dp]peﬁe/graduated syringe;
use of stopwatch: (s T)
' table/; i .
() ®/eraph/pic chart; (A) named graph; [1]
Question 2
(a) (1)
Beads per combination tally dviinber
red, red — A _
red, white — B
white, white - C
Comment:  Correct tallying to be used, otherwise reject.
(i)  when picking close eyes/look aside: [1]
(1)  allele; ]
(tv)  ratio as per results in table; [1]
(v) A - homozygous dominant;
B - heterozygous/hybrid;
& - homozygous recessive; [3]
(vi)  monohybrid; [
(vii) use a large sample/use large numbers of beads;
Comment: Candidate should do the practical rather than insert figures
: o 1
(b) (1)  earthworm/Lumbricus lerresirs; [1]
. T 1
(i) Kingdom:  Ammalia, (A)/Animal; . (1]
: ve from one point to another;
T nlllo sensitivity to stimuli such as light;
-y [3 max 2]

feed on plants/do not photosynthesise;

60



mix soil with organic matter,

improves soil fertility;
improves soil crumb structure,

improves soil aeration,
improves soil drainage;

(ii1)
|5 max 2|

should be more practical by

lassification, this
n the different kingdoms

When studying ¢
les of organisms i

Comment:
observing examp

61
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Additional materials:
Multiple Choice answer sheet
Soft clean eraser
Soft pencil (type B or HB is recommended)
Mathematical tables/ Electronic caleulator (optional) /

%

TIME [ hour

INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.
Write your name, Centre number and candidate number on the answer sheet in the spaces provided

unless this has already been done for you.

There are forty questions in this paper. Answer all questions. For cach question, there are four
possible answers, A, B, C and D. Choose the one you consider correct and record your choice in soft

pencil on the separate answer sheet.
Read very carefully the instructions on the answer sheet.

INFORMATION FOR CANDIDATES

Each correct answer will score one mark. A mark will not be deducted for a wrong answer. Any

rough working should be done in this booklet.
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d in a science Jaboratory.

shows a safety symbol use

1 The diagram

Yellow

Black

The symbol is a warning against

A fires.
B smoke.
C radiation.
D fans.
2 Which branch of Biology involves the study of cells?
A botany
B anatomy
C ecology
D cytology
3 Which carbohydrate is a polysaccharide?
A glucose
B maltose
C starch
D sucrose

4025/1 12010
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In photosynthesis, water is used as a

A coolant.
B catalyst.
C solvent.
D reagent.

The organclle that contributes to the osmotic properties of a plant cell is the
A cell wall.

B chloroplast.
C cvtoplasm.
D

vacuole.

Which feature of a red blood cell increases its surface area?
A presence of hacmoglobin

B absence of a nucleus

C thin membrane

D thin cross section

The diagram shows an animal cell.
In which part, A, B, C or D, does aerobic respiration take place?

4025/1 J2019
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10

)
ymes 18 pot truc!

Which statement aboul cnZ

they are biological catalysts

i 'S18
they are used up during catalys

cific

A
B
C they are substrate spe
D they arc protein in nature

Enzyme activity

1 emains constant
A increases with increasc pH then rematt

i emains constant.
B decrcases with increase 1 pH then remains

- T —
C increases with increase in pH then decreas

D decreases with increase in pH then increascs.

The diagram illustrates a mode of action of enzymes.

€=-€ €=

enyIe subsirate enzyme - substrate enzyme |‘ll'0d‘liL {

complex
This mode of action is called
A activation and binding,
B activation and breakdown.
C lock and catalysis.

D lock and key.

4025/1 12019
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13

14

Which factor is not nhecessary for the germination of seeds?
A light

B warmth

C oxyeen

D moisture

‘Rhlfl dlllﬂg:;ln illlillf]‘\—s a cross section of a dicoty ledonous root
part- A. B. Cor D. is responsible for transporting organic molecules?

A
B

Which condition results in rapid transpiration?

A low humidity

B low light intensity

C low temperature

D low wind speed

Which one is an advantage of sexual reproduction?
A increase in genetic variation

B maintenance of desirable characteristics

C intense colonisation of an arca

D reduction in competition with other species

4025/1 J2019
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in half.
ced cut 111
diagram shows a bean se
15 The

,Cor
Tn which part, A, B,

?
D, is food stored?
L ]

A

67



16 Ihe diagram shows one of the st

Leps i testing a leal for starch

test tube

liguid X

|___— leaf

- oy
i\
~

What is hquid X7

A

B

water

limewatser
aliial 1
alcanol

iodine solution

4025/1 J2019



17

18

19

The graph shows r¢ sults of an

Rate of

photosynthesis

Which factor is limiting the ratc of photosynthesis when the €

D

i . of photosynthesis.
investigation o factors affectine the rate of pl y
inves

T 0.04% CO, at35°C

Light intensity
urves are flat?
carbon dioxide

temperature

light

water

A long term effect on smoking on the respiratory system is

A constriction of bronchioles.

destruction of alveoli.

B
C increased mucus production.
D

paralysis of cilia.

Memory, intelligence and consciousness in the brain is controlled by the

A cerebellum.

B cerebrum.

C hypothalamus.

D medulla oblangata.

4025/1 12019
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20

21

22

Shortage of vitamin A ip the diet leads to
A Dbleeding under the skin,
B formation of soft bones.
C  poor healing of wounds

D reduced resistance to disease.

Which type of immunity will be acquired through vaccination?
A natural active

B artificial active

C natural passive

D artificial passive

The diagram shows the structure of a tooth.
Which part, A. B. C or D, is the hardest?

A

B

4025/1 J2019



uman endocrin€ glands_

23 The diagram shows the positions of the b

Which hormone is secreted by gland 37

A thyroxine
B adrenaline
C testostcrone
D glucagon

4025/1 12019
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The diagram shows the growth curve of a rabbit.

Mass in

orams

3 500—

3 000

(3]

500+

(3]

10

[
b=
-

-

Age 1 weeks

Which is the best time to slaughter the rabbit?

A 6 weeks
B 8 weeks
C 10 weeks

D 12 weeks

4025/1 J2019



The diagram repre

strual cycle.
most likely t© oceur?

sents the men .
fertilisationt

25

At which stage, A. B. CorD,1s

C

26 Fungi are used in the production of

A yoghurt.

B penicillin,

C thyroxine,

D glucagon.

4025/1 12019

73



17 The dagram shows the o
- © Slages in the production of nsulin by gene technology in randam

order
I
N —— s
feturn the
. Inove plag -
recombinany fre Pl S el
DNA 10 the om a bactenum to cut the gene for
. : wsuhin from iy
£ oot
chromosome

4 o

the £ coli bacterium
aocepts the new gene
and stants to produce
[ET T

add wsulin gene
o the plasmd 1o
form recambinant

DNA

U an enzyme
10 cut open the
plasimd

The correct order of the stages 1s
A 5.5 392 34 41,6
8 13253 24 55,6
C 3-~_,n$_-._.446_.24|

28, The approximate monohy bnid rauo s

A 11
B 2l
L 3l
D 41
29 A new species anises from an existing species by

A c¢volution
B rcproduction
selecuon.

vanaton.

s n

40251 J2019
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is
when homozygous 1

An allele which expresses itself only

dominant.
homologous.

recessive.

codominant.

- . B'
A man has blood group A and his wifc has blood group

- . {)
i en’
Which genotype cannot be inherited by any of their childr

A
B I'T
e I'1r

0. a

D 171

In pea plants, the allele for red flowers is co-dominant with that for white flowers.
When heterozygote pea plants self pollinate, they produce,

A red flowered plants and white flowered plants in a ratio of 1:1.

B red flowered plants and no white flowered plants.

C white flowered plants and no red flowered plants.
D

red [lowcred plants and white flowered plants in a ratio of 31

A diagnostic feature for the kingdom plantae is the presence of

A cellulose.
B cytoplasm.
C mitochondria,

D nucleuys.

4025/1 12019
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34  The diagram shows the structure of an organism

_ystrand of DNA

plasmid

cell wall

capsule

flagellum

To which kingdom does the organism belong?
A fungi

B monera

C protista

D animalia

Which one helps improve soil fertility?

w
th

A locusts
B termites
C flukes

D caterpillars

36 One harmful human activity on the ecosystem is
A applying fertiliser just before it rains.
adding organic matter to the soil.

ploughing along contours.

g O ==}

keeping ground cover.

4025/1 12019
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37

38

39

40

Which food chain is correct?

—— lion
— grass — COW
— lion

A pgoat

B grass — 7 COW — man

— lion
C cow ——% man — hyena li

D hyena — man —+ lion — vulture

Analgesic drugs ar¢ responsible for
A destroying fungi.
killing bacteria.

B
C rcducing anxiety.
D

suppressing pain.

A degenerative disease is caused by
A malnufrition.

B genetic factors.

C infection.

D old age.

Which disecase is non-infectious?
A cancer

B cholera

C tuberculosis

D typhoid

4025/1 12019
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ZIMBABWE SCHOOL EXAMINATIONS COUNCIL
General Certificate of Education Ordinary Level

Question

1

a2

th

10

11

12

13

BIOLOGY PAPER 1 (4025/1) JUNE 2019

SUGGESTED ANSWERS AND COMMENTS

Answer

C

Comment

T‘he practical observation of safety symbols on labels of
different chemical containers is necessary.

Link each branch of biology to its area of study.

Classification of carbohydrates and examples of each class is
necessary.

Application of uses of water in biological processes.

Red blood cells need a large surface arca to absorb more
oxygen which is enhanced by their shape and absence of a
nucleus.

Enzymes are not used up during metabolism.

Knowledge of the graph on the effect of pH on enzyme activity
is helpful.

Light is not necessary for germination as seeds do not
photosynthesize.

Candidates should be able to identify parts of the transverse

section dicotyledonous root and link the parts to a function of

dicotyledonous root.

Rapid (ranspiration 1S caused by low humidity,, high light
intensity, high temperature and high wind speed.
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14

16

17

13

19

20

21

22

23

24

23

26

27

28

29

30

31

32

o

@ O w

link each part to a
faseed and
ram parts ©

{ify from a diag :
Identity the leaf is boiled 1n alcohol

ction.
he shows the S1€P when

The diagram i
to remove chlorophyll.

int where the
. poiino factor up to the poin ki
- lm::];gsoc and 0_04% COsat 35°C dl\ﬂerge and

Light intensity
raturc becomes the limiting factor.

curves for 0.04% CO>
beyond this point, tempe

The others are short term effects of smoking.

. . _ . ¢
A vaccine is administered, 10 sumu_laie prqductlon 0
antibodies. This is artificial active immunity.

Organ 3 is the pancreas.

This is the (ime its growth levels off or stops.

Ovulation takes place between days 11 to 16 and when sexual
intercourse occurs at this time, thc ovum may be fertilised.

The correct sequence is beneficial t . :
. 0 the study of
production by gene technology y of insulin

OUT. These ape

The |
10mozy gous plants are in g rayy
0 of

I:1.

79
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33

34

35

36

37
38
39

40

The cellulose makes their cell walls.

The organism has naked DNA and is surrounded by a cell wall.
Has no membrane bound cell organelles.

The fertilisers will be washed by surface run off into water
bodies where they cause eutrophication.

Every food chain must start with a producer.

A degeneration disease is one in which tissues are wasted.

Non-infectious diseascs are not caused by pathogens and are
not transmissible.
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\TIONS COUNCIL

n Ordind Level

4025/2

BIOLOGY 2 hours
PAPER 2 Theory JUNE 2019 SESSION

Candidates answer on the question paper

Additional materials:
Electronic calculator
Pencil (type HB is recommended)

. xa[rliﬂation'
Allow candidates 5 minutes to count pages before the ¢

S

e removed.

This booklet should not be punched or stapled and pages should not b

Time 2 hours

INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate number in the spaces at the top of this page.

Write your centre number and candidate number in the box on the top right corner of every page of this
paper.
Check that all the pages are in the booklet and ask the invigilator for a replacement if there are
duplicate or missing pages.

Section A
Answer all questions.
Write your answers in the spaces provided on the question.

Section B
Answer any four questions.
Write your answers in the spaces provided on the question

INFORMATION FOR CANDIDATES
The number of marks is given in brackets [ |

at th ' 1
¢ end of each question or part question.

Copyright; Zimbab ] cais w
GFIMSEC 12019 abwe School Examinations Coungil J2019
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Section A

Answer all guestions in this section

(a) State any two science laboratory rules

)} Give any twa T -
(b . possible causes of accidents in a science laboratory.

(¢)  Descnibe how a sand bucket is used to control fircs in a science laboratory.

............. SO —
(d) Suggest any four ways of taking good care ol a microscope.
I - - - smmana - - - -
2 & T e FITTIEL - - PR - mamw
3 - e LR E L LT R ELELE LR T L e e T T L e L e PR LR LR L PETTTTIRTLILTY -

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

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

4025/2 12019
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2. (a)

)

0]

(i)

-------

T (_:llu‘ﬂ.
T (o (he argal
hle 2.1 by naming th
Complete Ta 1 b

0 rga.l‘lcl Ic
Table 2.1

['_- function ;
| T TN T [acc
fr'__ ‘controls the aclivitics O

|

i

1 - ll
iration in a c©
site for acrobic TCS])]]’EI[I n

o |
= 14 cC
i = nces 1t
| controls entry and exit of substd
| contro -

!

ithin a cell
i within a
| helps (o maintain pressure

Explain why

s of mitochondria,
ell contains large amounts of m
the sperm ©

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

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

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

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

.........

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

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

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

red blood cells lack nuclei.

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

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

.........

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

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

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

4025/2 12019
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{!l) (i) \ ! ‘
C Wi @
e ons | RALY) ll] 10
A | ¥ tl [& l]ll 1 O 5 C acgl 1 (‘”: (.;llf.yt[l

fat,

profein, h g
(i) Tixplain g s
. : 1€ use of ens -
8¢ of enzymes in biological Washing powders

(i)  Suggest, with a reason
- eﬂbﬂﬂ, st B & . % a .
aahinis PoHors the effect of using cold water on stain removal capacity of biological

R . N AN MRt amanacsann. LRELEER] b L L
. L L LT T - . " el s
LA ELL T R TP R . naw LALLLS

Fedason

(b)  Explain the effects of denaturation on enzyme activity.

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

2|
R L

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

402572 J2019



arts of an ear and their functions.

4. (n)  Table 4.1 shows incomplete information on the p

Complete Table 4.1

Table 4.1 o o ;?‘;l__ ﬂ__ﬁ_;____.__,\
A s “fio

:' part of an ear fli won- - \

Tpima ; |

- A

T T e ; thogens. \

;' secretes wax to trap dust and patb0g |

| semi circular canal

enabling hearing k
| | \
L | — - —— )
[4]
(b)  State any three possible causes of deafness.

(©)

4025/2 72019
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-q (“ ’ ( “ Fi
< B S (II) |
nd i . 5
B. 5.1 (h] show m‘in{im] n wo hlunam 1y
v characteristics.

A
S
Q\Q\ D non tongue rollers

[N,
.‘)X‘\ o
number ‘-\‘\\{\-{\\
: AR
o 0.| N \;:\‘:;‘- @ tongue rollers
individug|g R
R

number
of
individuals

4).
Height
Fig. 5.1(b)
[dentify the types of variation shown in:
L ——

Fig. 5.1 (b)

State the two causes of variation.

(ii)

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

4025/2 J2019
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. tion in Fig. 5.1 (b).
(iii)  Suggest three factors that may affect variation in Fi2

smsamssssdmuiEsd EEEEREITIE AR AN E TR nan
P
wssasdpEEmssmpanaESE
i ememeemsEmssEEETETEET trama
S —— emesmasmmnssTEAE
T

. - i portance to a farmer.
(b)  Explain how artificial selection might be of economic tmp

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

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

waminE mwem CELT) S LT Ty TP,
R anu
s
e P TTT T ITEL L amas
- e LI LE L L
srmrsdnna
L R PP T PO R

...................................... 3]
(a)  State the two main components of a food chain.

I lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

L R ——— (21

(b)  State any three features of savanna soils in Zimbabwe.

1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------
2 ..................................................................................................................... RS EseAESETEEAN I ESssnmmEEEE EEmmssssE=rnmnaE

B . N 131

(c)  Listany two disadvantages of an artificial ecosystem.

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

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

(d)  Explain the importance of vegetative ground cover in an ecosystem
402572 Ta015 T T e et e R 3]
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Section B

Ans
Wer an
1y four q ;
uestions fi ’
om this secti
: ot

(a)  Describ
e the functions of water in yni
ammals.

an
LLTTT
-
EETTTT T,
. . S LT LT TP Ty
. ) P "
. . - - -
.
.
e )
- - nm
LTI o
LT ’ |
. -
Y )
------- Eanmaaaag R ’
........ ’ )
--------- ’
......... “ne )
-----------
.............
...........
s TR
....................
e
....................
i
.................
..............
..........
LLETTTTYe
L e e
e TR e
T e
-
vann
anu
L LT T T T T T T Py
. -— oSSR
] TR
=; [t -
- - .
. - - messun - EECTELLEL]
ey [ ]

LY
LU T TP
LT LT CC I LRI R TI TR T LR LT

tesemie
LLLETTTre

LLTT .
FErEEEarE LR ERL REEE IR AM YRR TR ERan

(b)  Explain the i
mpor g :
portance of the high heat of vaporisation of water to living organisms

...........
.............
.............
................................
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(b)  Outline any four measures of conserving wildlife.
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f reducing the spread of sexually
(b) Suggest ways of r
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; o evolution.
12 (2) Deseribe how natural selection can lead to @
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(b)  Explain the need for animal breeding.
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Abbreviations

(A)
AW
AVP
®

+

Vv
/

0)

(2)

(b)

©

(d)

accept _
alternative wording

accept any valid point

reject . .
the two points make one marking point to
accept vice-versa _

alternative marking point

marking point . e
not necessary in answer even if omitte

gether

no eating/tasting/mhaling;

no playing/AW; ' o
do not use/touch anything without permission,
report any leaks/breakages/spillages;

do not enter laboratory without permi
AVP

ssion;
[5 max 2)

fire;

electricity;

fumes;

strong acids/bases;

improper handling of apparatus,
not following nstructions/unsupervised experiments;
[S max 2]

AVP

sand is spread over the fire;

fire deprived of oxygen
fire doused; [3 max 2]

keep it covered when not in use/keep it free from dust/moisture:
when carrying it place a hand under the base; j
clean it with a soft cloth after use;

keep it on a flat surface;

regular servicing; [5 max 4]

Comment:  Practical observati_on of laboratory safety rules and adhering to
safety measures, gives candidates a great advantage when

answering the whole question
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(a)

(b)

(a)

(11)

(iii)

(b)

nucleus;
mthChOI'ldria;
cell membrane:
vacuole; ’
. (4]
(1) produoe energy:;
re . 2 -
quired for motility of Sperm/AW: o
i
(i1) f};lro:re: space for haemoglobin:
ore uptake of oxygen: [4taax2]
Plant ce == y
a _ﬁe“ o Animal cell
as ce _ 2 S — e ——————
nascellwall = absence of cellulose cell wall;
large/permanent vacuole o S
presence + small/temporary vacuole;
ﬁegtﬂar shape + irregular éhap_é; B -
presence of chloroplast+  absence of chloroplast; -
stores food as starch + stores food as glycogen; o
peripheral nucleus + centrally located nucleus;
[6 max 2]
(1) 1. fats + lipase; — glycerol + fatty acids;
lipase )
Or fat ——; fatty acids + glycerol; 2]
2. protein + protease; — amino acids;
. protease . i
Or protein —; amino acids; [2]

® if line used instead of arrow reject second point.

made up of insoluble organic molecules;

to smaller soluble molecules;

most stains are :
down the molecules I

enzymes break : ,

which can be washed away USIng water; [3 max 2]
ffect: reduced capacity;

: -ve/inactive at low temperature, (2]

reason: enzyme less acti

activity reduced/stopped; |
active site/3D shape of enzyme altered;

hydrogen bonds bro_ken; o N
substrate cannot fit into active site;



(a)

(b)

(©)

(b)

he relevance of properties of enzyn.
e

t

Candidates * dustrial

Comment: .
and their use 10111
. udito
collect/focus sound waves into the &
auditory canal; 4
balance/posture; ]
cochlea;

_ outer ear channel blocked by wax,

- rapture of eardrum; _ ‘

_ bone tissue growing the middle ear/AW;

- hereditary predisposition;

- cochlea not working properly; [6 max 3]

ageing;

loud music has great vibrations;
damages middle ear bones/ossicles;
damages cochlea membrane;
receptor cells damaged:;

- cause deafness;

This is application in life of the structure and function of parts of

[5 max 3]

Comment;
the ear.

(1) Fig. 5.1 (a) - discontinuous;
Fig. 5.1 (b) - continuous; (2]

(i)  genetic/inhented factors; (A) mutations
environmental factors;

(ui)  diet/nutrition;
genetic predisposition/inheritance;
effect of health/diseases; [3]

Comment:  Fig. 5.1(b) is a graph on height. The question requires one to focus
on factors that cause variation in hej ght.
- allow farmer to select the best/desired features:
- produce new varieties/breeds with desired features:
- €.8. resistance to diseases/tolerance to droy ht/earl; ’
_ | earl ‘
- Improves livestock /crop yields: y Y man;
- meet market demands;

- more profit: 6 3
max



(a) - producers/plants:
- consumers!animéls-
(b) & hi gh temperatures: ;
] rapid denitrificatiq
= low fertility:
& fewer earthworms/high numbers of termites:

n/low nitrogen content;

[4 max 3]

(c) - lirr_lited species diversity,
animals/crops are prone to pests/diseases:

= little recycling of nutrients:
AVP g Ol nutrients;

{3 max 2]
(d) - roots hold soil particles together:

- reduces soil erosion/enhance top, soil preservation;

- reduces surface run off/evaporation; ,

- allows water to percolate/more water retained in soil;

- creates microhabitats for organisms: ’

. increase humus content; [6 max 3]

(a) - solvent;

- component of body fluids/blood/tears/tissue fluid/digestive
Juices/mucus/saliva;

- transport medium;

- cooling/temperature regulation,

- osmoregulation;

- lubrication;

- reagent in reactions;
AVP [8 max 6]

more energy required (to vaporise water);
to break hydrogen bonds;
evaporating water takes a
results in the body cooling;

large amounts of heat lost wi

®) -

lot of heat from the body;

th minimal water loss which prevents

dehydration; 1 .
intal ' temperature;
- ge\lﬁ) maintain constant internal temp -
Comment: Knowledge of properties and uses of water in biological systems

helps to answer part (b).




8 (a)

."Monocntyledous - 7' - Dicutyledﬁlls [

|- 1 cotyledon n seeds 2 COtyledonS iSRS )

f 5 parallel leaf venation + a brfmched leaf Ve"auon’ w
R vascular bundles in stem arranged. n a rmg; -

|- scattered vascular bundles in stem +

Iong tap with lateral roots

- ﬁbrous 7 advenhtlous I’Oots i
er parts arranged in fours or ﬁves

flow
dlstmct petals and sepals

msect polhnated ﬂOWBrS o

- ﬂower parts in threes +
- no djstmct petals and sepals N

- wmd polhnaied F ﬂowers

no petiole/lanceolated + __ distinet petiole;

Seed foagisitréreTn_endosperm ] seed food Storg,,:kf] Coty_ledon, .

[Omax6]

(b - source of proteins (e.g. legumes) + for body building/tissue repair,
- source of carbohydrates (e.g. cereals) + for energys, _ _
source of fats/lipids (e.g. nuts) + for energy/warmth/protection of delicate

organs;
source of vitamins (e.g. fruits) + for prevention of diseases/AW;

source of mineral salts (e.g. citrus/vegetables) + for good health/AW;
source of roughage (c.g. green mealies) + for smooth bowel

movements/prevent constipation,
source of water (e.g. water melons) + (A) correct use of water; [7 max 4]

Application of knowledge on importance of components of human
diet.

Comment:

(a) - can lead to global warming;
cause adverse weather conditions/drought/extreme high

temperature/severe storms;
cause heat stress to animals;
- death of animals/plants;

# habitat loss;
- results in forced migration of animals;

- reduced biodiversity; |7 max 6]

Comment:  Candidates to be practical and focus on the effects of climate
change to local environment.
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10

(b)

(a)

(b)

creating parks/
- havin ~ ~>/8ame reserves/ san i

g legislation to discourage pgiai?% for protecting wildiife:

ing; ’

) regulating the hunt
- unting of wildlj
enco ife/u
uraging the use of alternative f?:r;fsﬁz}gif/trees/ﬂora;
crgy;

- setting up bodies t
] ) bodies to protect ;
reduce wildlife — human coritfl'fi;nwronmem (e.2. EMA/National Parks):

promoting environmental friendly
_ ]_:Ar{a}%lces when interacting with wildlife:
[6 max 4] ’

Comment: Thisi
1s 1s one of the current global topical issues. Candidates should

, _ elves with current global tr
biological principles to global issuef. S

alcohol can ¢

ross the placenta from m i -
' S aternal :
- intoxication of the fetus: tissues and enter fetal tissues;

- results in feotal alcohol syndrome/FAS;
- retarded fetal growth; ,
- poor brain development of foetus;
- poor muscle tone; ’
- poorly developed cheek bones/flat face;
- long thin upper lip/short upturned nose;

- mother can have still birth/miscarriage;
AVP [S max6]

Comment: The effects of alcohol during pregnancy affect both the mother and
the fetus. For the fetus this should be limited to its time inside the

womb. There are short term and long term effects, some which
will affect the baby after birth.

most antibiotics target prokaryotic cell walls/membrane;
- cell wall is absent in viruses and protozoa,

antibiotics target metabolism of pathogens;
abolism/multiply only in host cells;

% viruses lack own met ]
. protozoa have complex metabolism as they are e_ukmyotes; [5 max 4]
- protozoa may have enzymes that breakdown antibiofics,

for treatment of bacterial diseases. The

biotics are used : -
Most antibiotic cell wall and inhibit some simple

antibiotics target bacterial '
metabolic processes. Viruses are non-cellular, bactena are

prokaryotes and protozoa.

Comment:



1 (a)

infectious .
Non infec gn_gr'mhcnlanccr

1 / - caused by environi
. caus?d by pathogens/viruses/ dietf"pollutant:;r'p()igons
bactena/protozoa/fung: ( A'}-not <aused by Sathogens |
due to internal factors

l—lnfﬁﬁ(ms
ental conditt

.
T

- due to external factors ~ -manly
- can be transmitted AW; -non transmissible.
educe occurance fk

- community hygiene/attit&de can
reduce occurance

community hvgiene attitude cannot

= =

Transmission only 1n use ol

- through contact/medium/nector
heredity
me/kwashiorkor/ marasmus,

- €. mﬂlarla/ch HIY 7/ AID , )
y s AIDS. . o cancer/Downs Syndro

(A) correcte.g. g
+ (A) correct e &2

e

. R 5
®) ) encourages mutually faithful relationships.
condoms easily accessible.

proper use of condoms make
make treatment accessible to

the infected early treatment,

o cONntact racng.
- educational awareness campaigns on STls sex education,
- PMTC PEP. [6 maxd)

The methods suggested <hould be applicable at community level

Comment:
variation amongst organism,

each orgamsm has potential to re¢

competition for resources reproductive parners,

- struggle for existence/surn ival of the fitest,

- the well adapted to the environment SUrVive and reproduce,
pass on alleles to the next generation,

those not well adapted die and fail to reproduce,

their alleles disappear,

over a long penod, a change in gene pool occurs,

new species anse from exisung ones,

12 (a) -

produce.,

|8 max 0]

(b) - improve quahity of, ¢ g meatmilk,

improve quantity ¢ g meat mulk yields productivity
to meet markets demands increase profits, '
to improve resistance to pests and diseases.

- improve drought tolerance,
AVP S max 4}

Comment: Application of knowled _
I ge on aruficial sel "
to a farmer. ection and impact
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(ii) Label. on the model, the parts ol the arm ILPIL:-L,IIIL,LI by cach o
component.
(iii) Explain how the model does not correctly represent the arm.
"""""""""""""""""""""""""""""""" T mvs———— S 1)

(b)  You are required to investigate how tooth decay occurs and how it can be prevented.

You are provided with two egg shells. dilute hydrochloric acid and hy drochloric acid-toothpaste
mixture.

NB: Hydrochloric acid is corrosive, avoid skin contact.
Proceed as follows:

Put an egg shell into beaker A.

Add hydrochloric acid to cover the egg shell.

Put the other egg shell into beaker B.

Add hydrochloric acid-toothpaste mixture to cover the egg shell.

Leave the set up for five minutes.

After five minutes, observe and record any changes in the egg shells from beakers A and B.

(@)
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ra

(ii) Explain any diffe

£ rences obgery, .
from beaker B ved between

the cgg shell from beaker A and the egg shell

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

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

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

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

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

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

(iv)  Suggest a substitute for toothpaste

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

(a)  You are required to investigate the distribution of stomata on leaves.
You are provided with hot water and two fresh leaves, A and B.
Dip leaf A into hot water i a beaker.
Obscrve the upper and lower surface of the leaf while it is still dipped in water.

ations made for the upper surface and lower surface of the

()  Record and explain the observ

leaf.

Observaﬁon ....................................................................................................................................

* explanation ...

(i) Explain the significance of the observation in (a)(i) to a plant.
ii 3
..... 5
m) () Draw a labelled diagram of leaf B.

(6



J “leaf B.
g g of lea
1onf B and the drawiil
Measure and record the length of leaf B 2D
(ii) Casure ¢

mm (1]
length of leal B e it 1]
Jertgth of drawing e

ificati “the drawing.
(iii)  Calculate the magnification of the dr
5
HADIEAEOR. o i issommemssmsossssss 2]
- ' S larch.
(iv)  Design an experiment to lest a leaf for st

(v)  Suggest any one precaution taken when carrying out the experiment in

(b) (iv).

----------------------------------------------
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reated with caution. Pipette fillers and safety goggles should be used where necessary.

he Supervisor should supply Supervisor’s Results using an extra copy of the question paper
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Instructions to supervisor

Each candidate should be providcd with:

e | x A5 sheet of manila

30 cm length of sting
e mounted needle

*  paper glue
¢ pair of scissors

® 2 Ege shells Of roughly equal Si_ze
container labelled hyd rochloric acid

3 .
al can hold 30 cm of liquid labelled A and

e 1M hydrochloric acid in a
two small beakers/containers or petri dishes th

B
¢ labelled acid-toothpaste m ixture

dilute hydrochloric acid-toothpaste mixtur

Any brand of white toothpaste 1s suitable
The mixture should be prepared before the examination as follow:
3 _
r and add 50 cm distilled water. Mix thoroughly to

heake
nsion. Use litmus paper to

3
Squeeze out 3 cm  of toothpaste 1nto a i
produce a suspension. Neutralise dilute hydrochloric acid using the suspe

verify the pH.

NB: Adjust quantities depending on the number of candidates.



<ach candidat

2 tresh dicoty ledonous Jeay

hot water in a be

a parr of foreeps

¢ should be provided w ith the

aker (about 90 ©

following

es from the same plant labe

L

lled A and B respectiy ely.




' REPORT
SUPERVISOR'S REPO!

.wer the following
- answer
; bicet is asked 10 4
The Supervisor or Teacher responsible for the iRl B2
Questons

r with the candidates’ seripg

e i pee ()g[_‘,lhc
’ b cnpl(‘)hbd (
The completed report must be returned 1o ZIMSEC

rial?
.  inp any necessary malc
Was anyv difficulty experienced in providing any necessar;

Give briel particulars.

, : _ - : examination?
Did the candidates experience any difficulty during the course of the
If'so. give brief particulars. Reference should be made (o:

(@) difficult arising from faulty specimens/material/apparatus,

(b)  any information that is likel

y to assist the Examiner, especially if this cannot be
discovered from the scripts.

Signed (in block capitals)

Signature

- Date
e
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Question 1

(a) (1) humerus represented.

radius represented; y
ulna represented: 4]
muscles represented;

labelling the following humerus,

ulna;

radius;

muscles; (A) names of [4]
individual muscles;

(11)

(iti)  string does not contract or relax;
ligaments are not shown,
tendons are not shown,
hinge joint does not lock;

AVP

[S max 3]

Biological processes and structures can be represented by models.

Comment: .
Analysis of the limitations of models is necessary.

® O A - bubbles produced,
egg shall corroded/eroded AW,

B - no bubbles produced;
egg shell not corroded/eroded AW; [4]

(m) A - acid dissolves/corrodes egg shell;

B toothpaste neutralizes acid preventing corrosion of the egg
shell; [2]
(i11)  acids cause tooth decay;

toothpaste neutralizes acid;

prevents tooth decay; [3 max 2]

Comment: Conclusion answers the aim of the investigation

(iv)  bicarbonate of soda/wood ash:
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Questiﬂn 2
ObseWﬂﬁOﬂ

(@) (1) more bubbles on the lower surface Hhan
upper surface:

Conclusion:
(ii) (more) stomata on lower surface N

Bilimizewansr liss throngh oty are m the shade/away from light source:

mata;
2]

) 0 Diagram
- use of continuous lines:

) diagram occupi
JCCupies more than half .
- net venation, visible: alf of the space;

- petiole visible;
[4 max 3]

Labels:
any three from: petiole:

midrib/vein;

lamina;

apex/edge; [4 max 3]

(i)  length of leaf in mm;
(2]

length of drawing 1n mm;
® lengths with decimal places;

; ; B actual length of drawing
(1“) mag fication = actual lengthof leaf ~

= X value;

® answer with units or without X/times

should have continuous lines, proportional

an half of the given space. No shading 18
must be realistic with degree of accuracy
trument used. Magnification should be

d has no units. Indicate
merical value.

Biological diagrams
and take up more th
allowed. Measurements I
depending on measm‘mgfms 1

alculated using correct formuid an
fnagniﬁcation with an X or times Sigh before the nu

Comment:
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(1v)

v)

: ‘ thr inutes;
boil the leaf in water for about three minut
boil the leaf in alcohol:

using a water bath;
dip the leaf in hot water;
[6 max 5]

spread the leaf on a white tile; |
cover the leaf with 1odine solution,
‘ to boil leaf 1
extinguish bumer when botiling leaf in alcohol/use water bath to n

alcohol unless asked for;
n of procedures is not

Comment; When designing an experiment, justificatio
necessary unless asked for.
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. . : by
Productivity in farming can be lmpfo"'ed Y

A cytology.

B ecology.

C biotechnology.
D microbiology.

Cytology i1s a branch of Biology which deals with
A modification of genes.

B cell structure and function.

C classification of animals.

D parts of the body and thetr function.

Ice protects aquatic life by

A . allowing light to pass through.
B acting as a conductor of heat.
C insulating the water below.

D keeping predators out.

The sub units of genetic molecules are

A amino acids.
B fatty acids.
glucose.

D nucleotides.

The part of a eukaryotic cell that contains DNA 1s the

A cytoplasm.
B membrane.
C nucleus.
D vacuole.

AL N



~A

The diagram shows a plant ce]]|

which part, A, B, C or D, controls the turgidity of the cel|”

The sub units of sucrose are

calactose and fructose.
galactose and glucose.
elucose and ribose.
glucose and fructose.

OS>

The diagram shows a transverse section of a dicotyledonous root.

which tissue, A, B, Cor D, 1s the cortex?

d in the form of

In plants, carbohydrates are translocate

A maltose.
B glucose.
C fructose.
D Sucrose.

1025/1 N2019
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10

I

v

13

14

roans are caused by

Different sized pustules on plant o

A bactenal wilt.

B fungal rust.

C sap-sucking pests.

D tissuc-cating pests. o
) (lowering and fruiting?

. "
; . : . chowlIng poo
Which mineral element is deficient 1n plants sh

A magnesium
B nitrogen

C phosphorus
D potassium

' : : in plants?
Which pair of factors reduces the rate of water loss 1N P

A low humidity and high wind speed

B high humidity and low temperature

L § high temperature and high wind speed
D low humidity and high light intensity

Which one is an artificial method of vegetative propagation?

cuttings
rhizomes
suckers
tubers

> g Am >

characteristic of insect pollinated flowers is

dull petals.

feathery stigma.

production of rough pollen grains.
production of large amounts of pollen.

=N NI
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16

17

1§

! g {5 d“‘u"" s S J
i § A5 LRATY 't ¢ ACCo ‘dﬂ!lr'ﬂ ' l L
!Jt £ O li'hl in
a €

which chagram. A B C
2 s TR, % Or l) ‘:’h(‘\\‘"\ hil

oy e i ‘II{“'““ a Ltc‘ﬂ[ |m-|1’c~. om
Ak Wil a »
near fsh?t‘('l falls on the ks
A
B
i
E—
D
Dunng inhalanon,
A chest pressure InCreases
B chest volume INCreases
K the nb cage 15 jowered
D the diaphragm relaxes
Which ammal parasite i controlled by dipping”
A tape worm
B round worm
C uck
D fluke
“)
Which hormone 15 released when an ammal 15 fnghtened
A thyroxine
B insulin
C glucagon
D adrenahine

Wl N9
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19

20

21

22

Which one 1s the site of anaerobic 1¢

~Nall--B:

The diagram shows the cross section of

chloroplast
cytoplasm
mutochondron
nucleus

The vessel 1s

A
B
C
D

What 1s the action of the extensor and flexor muscles when stretching the arm?

COwe

a capillary.

an artery.

a vein.

a lymph vessel.

sspiration n

a living

a mammalian v

extensor contracts and flexor contracts
extensor relaxes and flexor relaxes
extensor contracts and flexor relaxes
extensor relaxes and flexor contracts

Which two bones form a ball and socket joint?

CSOowe

femur and scapula
humerus and scapula
pelvis and humerus
pelvis and tibia

4025/1 N2019
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24

26

Which bone is part of the hind limb of a mammal?

A femur

B humerus
C radius

D scapula

|mmunity can be acquired by transmission of antibodies from mother to f
er to foetus.

This type of immunity 1s

A natural active.

B natural passive.
C artificial active.
D artificial passive.

The diagram shows recombinant DNA.

Which part, A, B, C or D, represents the vector?

&
2 A
Bacteria 1S used 1n the production of
A alcohol.
B bread.
C penicillin.
D yoghurt.
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o

, .cause they
. -y amiems becaus
Viruses can be classified as iving organis

A excrete.

B feed.

= reproduce.
D respire.

The full set of genes i an organism 18 1t

A genotype.
B genome.

C phenotype.
D alleles.

2 |
. - . n:
Which condition is a result of chromosomal mutatio

A albinism

B Down's syndrome

K haemophilia

D sickle cell anaemia

An allele is

A a section of DNA coding for a single Ch.ar‘acteristic.
B the set of genes in the nucleus of an.mdmdual.

o the external appearance of an organism.

D the altenative form of a gene.

In certain plants, red petals is dominant over white petals. When two heterozy gous plants

were crossed, 85 of the plants produced had white petals.

How many plants had red petals?

A 21
B 64
C 85
D 255

The allele which influences the appearance of the phenotype even in the presence of an
alternative allele 1s

A dominant.
B heterozygous.
C homozygous.
D recessive.

4025/1 N2019
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which one is a balanced ecosystem?

33
A orchard
B forest
C garden
D pond
44 The diagram shows an organism.

The organism belongs to kingdom

A animalia.
B fung1

C plantae.
D protista

40251 N2019
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ry of the e

33 The diagram shows the ancest

Animalia
— x| [ it

An example of an organism in kingdom X 1S

A E. coli.
B Penicillivn. :
C Plasmodium. ‘
D Vibrio cholerae.

36 Three living organisms in an ecosystem are represented by the food chain:
grass -» caterpillars —+ birds

Which pyramid of biomass represents this food chain?

= B

40251 N2og o
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1 g7 The diagram shows the carbon cycle.
in the
atmmphe V\
suuars
starches fossil fuel
e
l consumption
animals
What is process X?
_ A respiration
l B transpiration
C decomposition
D digestion
38 Which disease is caused by a worm?
A bilharzia
B cholera
C syphilis
D typhoid

39 Which one is a short term effect of drinking alcohol?

heart disease
liver cirrhosis

A
B
e damaged blood vessels
D increased reaction time

40  Drugs used to treat bacterial illnesses are

A antibiotics.

B analgesics.

C prophylactics.
D diuretics.

1025/1 N2019
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TIONS COUNCYy,
[NA nary Level

M

ZIMBABWE SCHOOL EXAMU ", o,

General Certificate of Educa

BER 2019
BIOLOGY PAPER 1 (4025/1) NOVE::MENTS
SUGGESTED ANSWERS AND €O

Question dnswer e
and the benefits of

1 = Knowledge of branches of Biology

biotechnology.

2 B
ity propertics of water
3 & Understanding of the anomalous density prop
nceded. o
Ice is less dense than liquid water.
. ins — amino acids,

4 D Sub units of chemicals of life arc protems df;?elg(i
fats/lipids — fatty acids + glycerol, carbohy
monosaccharides.

3 C In prokaryotic cells DNA is found in cytoplasm.

6 D Water accumulates in vacuole causing the vacuolar
membrane/tonoplasm to exert pressure on cell wall. Cell
becomes turgid.

7 D Other disaccharides are maltose formed from two glucose units
and lactose formed from glucose and galactose.

8 A Knowledge of the structure of the cross section of a
dicotyledonous root.

9 D Glucose H}ade during photosynthesis is converted to sucrose for
translocation.

10 B

11 D
12 B Rate of transpiratj : s
prration reduced by high humidity, low

temperatures, low wind speed and low light intensity .
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17
18

22
23
24

25

26

28

29

30

31

32

33

w

> W P

&)

The image is formed on the retina

During inhalation. diaphra

gm fatiens/contracis
musclcs contract, pulling r it

ibs upwards and
e ’ o § Outwards, T

1est volume increases and pressure decreases. A - 3
the lungs. o HTTOves in. inflating,

Dlpping controls external parasites and not internal parasite
Thyroxine controls metabolism while insulin '

and o
control blood glucose levels. glucagon

Anacrobic respiration takes place in cytoplasm while acrobic
respiration occurs in mitochondria.

Artery is identified by thick muscular wall and small lumen
while vein is identified by thin walls and a large lumen.

In the arm, the flexor is the biceps and extensor is the triceps
and thelr action is antagonistic.

A. the plasmid, 1s the vector, B and D are the sticky ends and C
is the inserted gene. The inserted gene is always smaller than the vector.

Alcohol, bread and penicillin are produced by fungi.

Reproduction is the only characteristic of living organisms

exhibited by viruses.

Natural ecosystem s balanced.
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36
37

38

39

40

C3.0)

> o >

The diagram shows @ mushroo

X belongs to Kingdom Fung
Penicillium.

The biomass decreases as you mov

m which 18

i and the example !

a fungus

n the histis

cupa pyramid of biomass
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Section A

Answer all questions in this section
zyme activity.

(a) (i) Fig. 1.1 illustrates the lock and key hypothesis of en

ECIRELER,

Fig. 1.1

Identify, with a reason, C and D.

(4]

(ii)  State the type of reaction shown.

(1
(i)  Suggest the property of enzymes that allows formation of C
(iv)  Explai :
xplain why enzymes are efficient in small quantities
(1

4025/2 N2019
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2

) (@ Write a word equation for the digestion of f
; 01 fats

(ii) State any one reagent used when testing for fats

(a) Define the term geotropism.

(b) Describe the effect of gravity stimuli to a horizontal

(i) root of a plant.

(i)  shoot of a plant

4025/2N2019

12]

2)
[Total: 10]

3)




(<)

(a)

(b)

: ]ants.
ntropism 0 P
Explain the importance of geotroP

ovum.
Fig. 3.1 shows the structurc of a human

Fig. 3.1

Identify parts A, B and C.
A
B

C

Relate the structure of an ovum to its function.

4025/2 N2019
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©) State any three differences between an ovum and a palisag
15ade cell

I
[Total: 10 )

: (a) (i) Name the causative agent of bilharzia,

Ry

(i) State the mode of transmission of bilharzia.

i

(b) Describe the signs and symptoms of bilharzia.

141

4025/2 N2019
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d of bilharzia.
(¢) Outline measures taken to reduce the sprea

[
[Total: 10]



(a)

(i) - Fig. 5.1(a) ang Fip. 5
bacterium respectively =

Fig. 5.1(a)

AL

Identify parts A, B, C and D.

A
B
C

D

(ii)

(iii)

Name the major chemical constituent of part C.

Give a function for part D.

4025/2 N2019
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(b)

(a)

Explain why viruses do not belong to an

(1)

(i)

(iii)

y kingdom:-

Fig. 6.1 is a drawing of

Fig. 6.1

Identify the organism.

State any three roles of the organism in the soil.

an organism found in the sotl.

[Total: 10)

State any two other biological components of soil

1.

4025/2 N2019
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Section B

Answer any four questions from this section.

(a ‘ ' |
) Describe the differences between plant cells and animal cells

14]

b
(b) Relate the structure of the sperm cell to 1ts function.

(6]
[Total: 10]

40252 N2010
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. (a) Dé‘SLﬂbe the imp()l‘ n f
ance o evetan
vegeta -Ve P 0])3,1.3 1
b aton to am
= a:kel ard a
gar ien
\..r

(6]

b)  Expla ‘
( xplain the economic importance of plants to h
0 humans.

4]
[Total: 10]

4025/2N2019
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(a)  Outline the functions of the lver.

- ipid digestion.
(b)  Explain the effect of blockage of the bile duct on lipid dig

[4)
[Total: 10]

0252 N2019
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(a)

(b)

Yoo = Ay « ¢
Jos r]b| h Wl UI | IS p u i I {
S in HJd (..l.d i)lp‘ recoy 'lhl” i |j JA 1
Q LA Ji 1
l q 4, 4

Explain the benefits of recombinant DNA technology

138
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[Total. 10
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a = = . 1 ﬂd
1ate, using na 1DIE 2TW v |tlT’lL|0US va laUC)!] A
) ] ! ! nei Bd gxan pl - bL- eel col

discontinuous variation.

(b) Explain how variation leads to natural selection.

[4]
[Total: 10]

J

40

2
Ln

12N2019
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Describe the role of micro organisms in the nitrogen cvele

(a)

(b)  Compare natural ecosystems and artificial ecosystems.

40725/2 ™N2019
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|
|
{
b

b S Bt

‘bb,.ew‘atinns

(A)
AW
AVP
@

Vv

0

1

(b)

(a)

accept

altemative wording
accept any valid point

reject

the two points make one marking point together
accept vice-versa
alternative marking point

marking point
not necessary in answer even if omitted

(1)

(i)

(iii)

(iv)

(i)

(ii)

growth response of a plant to gravify;

C: Enzyme substrate complex; 0
Reason: substrate fitted into A/enzyme, [
D: Products:

Reason: different from B/formed from breaking down of B; [I]

Comment: Identification of A as an enzyme is key to candidates
being able to 1dentify C and D.

Catabolic; (A) hydrolysis/lysis; 1]
Comment: Identification of B being broken down to two products
labelled D.

(Substrate) specificity/shape of active site complementing to that
of substrate; (1]
Can be reused/not used up during reaction/AW, [1]
Fats + lipase; — fatty acids + glycerol,;

2]

Or  fatslipase: fatty acids + glycerol,
® second marking point if line instead of arrow 1s used.

Alcohol/water; (A) ethanol/methylated spirit; (M

]

where roots grow downwards (in the direction of gravitational pull) ]
and shoots grow upwards against gravitational pull; [3 max =

142



(b)

(c)

(a)

(b)

Comments:

el ex 1PLes
' i A sf th
(1) auxin accumulate at the upj S1e
upper <1de eloneate FFOWS t aster .
ve downwards ow
cause oot to emw urve downw
(root 15) ["l_'~:t=\ ely reotropic

(i) auxin accumulate at th

lower side elongate gn

cause shoot to 2TOw n|‘\\.1ni~

4 max

¢ lower s1de (ol shoot tp)

wys lastern

(shoot 15) negatively peotropi

Comment: Roots a
eotrop

Joecumu

Comments:  ( andidates to ¢

Wl o m
i - cell membrane
i ¥ Cylopiasm
( - nucleu:
Comment: A ovum is an

large 1n s1ze more cytoplasm

e ;-.\.nn.;l\
1ic Auxins cause ¢

late

wplarn importance

animal cell

avanst gravity

|4 max

L eotropis and shoots are negans

ol e_.‘ltll‘h"‘”f“l‘- on the side they

| 7 max

of positive and nevative

0 accommodate sperm nucleus store mao '
to accommodate sperm nucleus/store more food AW

!'ll'ﬁlold ”U(:JU_\ :“ '\\i:f\\}"';i“.,,\,;ll-

to maintain number of chromy
AVP

Comment:  Theoretical knowlede

somes atter ““-1-!.

185 h

1
i
Il venet

e

(4]
=
=4

143
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(b)

(a)

Ovum has no cell wall + palisade cell has cell wall:

Ovum is spherical/ovoid in shape + palisade cell is CYIilldrlCaI/CQium

Ovum has small/temporary/no vacuole + palisade cell hag ]m-gemﬂmn Shaped;
anent

vacuole;
Ovum has no chloroplasts + palisade cell has chloroplasts:

Nucleus of ovum is at the centre + nucleus of palisade cell js peripheral-
Ovum nucleus is haploid + palisade cell nucleus is diploid: T
Ovum specia[jzed for fertilization/reproduction + palisade cel] specialized £
photosynthesis; (7 max ;’]r

Comment: Fu][_marks awarded for indicating both sides’ characteristics
Typically a comparison of animal and plant cells. |

(i) Schistosoma/flat worm/blood fluke: [1]

(i)  Waterborne; 1]

fever /high temperature:
vomiting;

abdominal pain;

body weakness/tiredness:

blood in unne/faeces;
liver/spleen enlargement;

AVP [6 max 4]

awareness campaigns/education;
use treated water/avoid swimming/bath in nvers/dams;

early) treatment for infected people;

take prophylactic drugs;

elimmating water snails;

avoid urinating/defeacating in water bodies/AW,

AVP [6 max 4]

(i) A - genetic material/[DNA/RNA;
B — protein coat/capsid;;
C — cell wall; ® cellulose cell wall
D —flagellum,; [4]

(i)  murein; (A) peptidoglycan

(iii)  locomotion/movement/propulsion;

144




(b)

(a)

(b)

(a)

iral capsid 18 made of protein, bacterial cell wall
¥ P 4 s L . . . P e
e S e of chitin and plant cel|

Knowledgpe that v -
funpal cell wi

15 made ol murem. it | .
oS¢ 18 4 requireme

Comment: Uls
nt.

(s made ol cellul
lack cellular structure/mo organelles,
no metabolism/AW, (A) correct e p

only replicate/AW inside host cells/ AW, | o
7 yrotemn and nucleic actds;

rocess excepl reproduction

made of only two molecules/]

.an be erystahised,
can be crys 5 e 4]

L]

(1) carthworm/Lunbricus 1Crrestrrs,

(i1) increases soil fertility AW,
controls pH of the soil;
improve soils aeration;
improve soils crumb structure,

[5 max 3]

improve soils drainage,

(iti)  litter/humus/organic matter,
micro organisms/bacteria/fungi;
living plants/roots
small animals; (A) termites/ants/correct examples
® earthworms;

afforestation;

gulley reclamation,

bio remediation/detoxification of the soil;

add lime to soil/humus to the soil to improve soil crumb structure:

Comment:  Methods of soil conservation applicable in answering question.

Plant cell Animal cell

- cellulose cell wall present + lacks cellulose cell wall:

- large permanent vacuole:

* small temporary vacuole:

- presence of chloroplast

- regular shape

- peripheral nucleus
- store starch

+ absence of chloroplast:
t irregular shape;
+ central nucleus:
+ store glycogen:

[6 max 4]
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ﬂfrosﬂlﬂt\
{0 breakdown AW cell membrane of ovum/penetrate oyvum

haploid nucleus/23 chromosomes/half genetic material-
ain number of chromosomes after fertilization:

(b)

maint
sence of numerous mitochondria (in middle portion);

re
gmduce energy required for swimming/movement:
presence of flagellum;
for swimming/movement;
small 1n s1ze,

for faster movement; -
max 6]
Comment:  Detailed structure of a sperm is required

no genetic variation/crops are all similar;

desirable characteristics maintained; (A) correct example

therefore more attractive to customers:

plants grow quickly/rapid colonization of new areas:

more yield;

to meet market demands: [6]
AVP

Comment:  Knowledge of the advantages of vegetative propagation required

(b)  source of food;
provide oxygen;
provide medicines
source of fuel/energy; (A) firewood/charcoal
source of raw materials; (A) timber/rubber/gum/cotton

source of income/employment; [6 max 4]

Comment;: Critical thinking skills are necessary.

© (a) production of bile from the breakdown of haemoglobin;
deamination of excess amino acids to produce carbohydrates;
storage of glycogen/iron/vitamin A/D;
production of urea;
synthesis of plasma proteins;
generation of body heat;
detoxification/breakdown alcohol, 4 s 6]
removes fats/cholesterol from blood; (8 max 3
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10

11

(b)

(b)

(a)

bile no longer reaches duodenum,
no emulsification of fats/AW,

acid from stomach not neutralized/|
slow lipid digestion by enzyme lipase;

knowledee of the function of bile in

pH unsuitable for enzyme,

(4]

Application of the

Comment: -
' sl red.
emulsification and raising the pH requi

DNA with insulin gene obtained from pancreas/qonﬂf_, -
restriction enzyme used to cut DNA to separate ms.ulm gene;
some restriction enzyme used to cut plasmld/.vectgr,

plasmid and insulin gene joined by enzyme ligase;

to form recombinant DNA,;

recombinant DNA placed in bacteria;

transformed bacteria cloned/multiplit?d;
transformed bacteria taken to industrial fermenters;

insulin extracted and purified; [9 max 6]

Comment: A basic outline showing main stages is required at ‘O’ level.
production of medicines to treat disorders/diseases:

production of crops that have better qualities/characteristics: (A) named
characteristics

improved yields;

ensure food security;

improved quality of life;

improved life expectancy:; [6 max 4]
AVP
Comment:  Knowledge of benefits of recombinant DNA technology required.

Continuous variation

- e.g height/mass in humans (A) correct e. L.

- no clear cut differences
- intermediate traits AW
- quantitative/measurable

- influenced by genes and environment
- normal distribution

147

B —
Discontinuous variation

+ blood groups in humans (A) correc

teg

+ distinct differences

4—'-"—/'

T No intermediate traits

E qualitative/descriptive;

4———'-"'/

+ influenced by genes only;

+ random distribytion:
‘_—‘—'————-___________;_

__-—'—"’/

[6]



_ yvariation is the difference between organisms of same «
(b) can be phenotypic/genetic; Bl
_ organisms compete for resources; (A) named resource:
_llow struggle for existence to occur/survival of the fittest:
_ well adapted organisms live and produce; ’
_ their favourable traits are maintained,
_ the weak/not adapted organisms die and fail to reproduce: 17 A]
, max

Comment:  Knowledge of how natural selection leads to evolution i -
answering question. onis helpful in
putrogen - fixing bactena,

convert atmospheric nitrogen to nitrates,

denitrifying bacteria,

convert nitrates in the soil to nitrogen gas;
decomposers/ammonifying bacteria;

breakdown proteins/amino acids to ammonium compounds;
nitrifying bactena; '
convert ammonium compounds to nitrites;

and then nitrites to nitrates; [9 max 6]

(a)

(b)

Artificial ecosystem Natural ecosystem

- influenced by man+ no human influence;

- low biodiversity + higher biodiversity;

- organisms more susceptible to pests/diseases + organisms less susceptible to pests/diseases;
higher recycling of nutrients;
food/nutrient circulate in the ecosysten,

more stable;

- reduced recycling of nutrients +
- production meant for human consumption+

- less stable+

AVP [6 max 4]
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Write your answers in the spaces provided on the question paper.

Use a sharp pencil for your drawings.

Coloured pencils and crayons should net be used.

 FOR EXAMINER’S USE |
1
INFORMATION FOR CANDIDATES b |
The number of marks is given in brackets [ ]at the end of 2
each question or part question. e |
TOTAL
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(2

Lquired to mvestiga(e a property of water.
you are requit® ) X .

vided with two samples of water, 81 and S2. at dilTerent temperatures
rov

You are P

1. label two peakers A and B.
| re the temperature of S1 and record the temperature in Table 1.1,

2. Measu _
Measure the mass of beaker A and record the mass in Table 1.1,
3. Meas

4. Mcasure 20 cm? of 81 and place it into the beaker labelled A.

he mass of 81 and beaker A and record the mass in Table 1.1,

5. Measure 1
¢ Table 1.1 by calculating the mass of S1.

Complet
6. Repeat using 82 and beaker B.

(i Table 1.1

) - S1 7 I 82 |
o - - T

temperature / C .' ,

mass of beaker and o

water/g

mass of beaker/g

mass of water /g |

(8]

4025/3 N2019



_

;1 and S2
(i) Calculate the density of S1 an

S1

S2

[4]

(iii) Name the property of water investigated

40253 N201y
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(i ] Ex lain how []Vil'l[-' organisms benefit 1 ¢
Vv P 5 - ym lhl‘-} prope ~
' - ”}’ of Wwater
I

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

(b) Describea method to demonstrate the capillary action of water

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

[Total: 20]

4025/3 N2019
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2.

(a)

L A an
You are pravided W1 th two specimens.

Examine the two specimens

a A longitudinally
using

|. Cut specime
2. Examine the cut specimen A

Make a labelled drawing of specim
B with hand lens

a hand lens

en A

3 Examine specimen
Make a labelled drawing of specimen B

(i)  Drawing of specimen A

Drawing of specimen B

153
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(ii)

(i)

(1v)

y specimen A and specimen B.

gtate the tyP® of reproduction b

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

Complete Table 2.1 by stating the functions of any two labelled parts of cach

diagram.

Table 2.1 ) - o

___name of part function
I

- specimen A '7 L L
2
1

specimenB L
: 2

[4]

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

4025/3 N2019
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For Perfermance Mpesnrme

7ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Ordinary Level

BIOLOGY 4025/3

PAPER 3 Practical Test
NOVEMBER 2019 SESSION 1 hour 30 minutes

INSTRUCTIONS TO SUPERVISORS

Great care should be taken that any confidential information given does not reach the
candidates either directly or indirectly.

N

-

e

Prior to the examination, the Supervisor should ensure that all apparatus provided for the
candidate as listed in these instructions, are in good working condition.

No access to the Question Paper is allowed before the examination Date and Time.

The Supervisor is NOT allowed to access the Question paper before the examination Date and

Time.

On the day of the examination, the supervisor is asked to perform the expeniment in questions 1
and to record the results on a spare copy of the question paper clearly labelled “Supervisor’s
Results”, followed by the Centre Number. This must be enclosed with the scripts. Unless this 1s

done, candidates may be unavoidably penalised.

In large centres where scripts are despatched in more than one envelope, a copy of the
“Supervisor’s Results” should be sent with the scripts for each group.

Copyright: Zimbabwe School Examinations Couneil, N2019.

GZIMSEC N2019
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L3 )

Each candidaic should be provided with

C labelled S1

50 cm” ice cold water at less than 4 .
C labelled S2_

50 ecm® warm water at around 70 - 80
Measuring cylinder/syringe to measure at le
o o
Thermometer -10 Cto 110 C
Access to a balance : S
420 cm (petri dishes can serve the same

2 small beakers/containers to hol
purpose)

ast 20cm

Each candidate should be provided with:
an insect pollinated flower labelled specimen A
runner grass rhizome with roots labelled specimen B

a scapel or blade
hand lens

402573 Instr. N2019
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T e TR i*" s

This form must
REPORT O

1.

be completed and returned with the scripts.
N THE BIOLOGY PRACTICAL EXAMINATION

details of the results obtained by the Supervisor for the specified questions on
slions on a

Please submit . ' p g
question paper clearly marked “Supervisor's Results” and showing the Centre

spare copy of
number.

The Supervisor 18 asked to give the following details using the space provided on page 6 where

necessary.

Experiment results of the supervisor recorded on a spare copy of the question paper. Itis
(0 be clearly labelled “Supervisor's Results™ with the centre number.

(a)

(b) Any help given to a candidate.
(c) Any general difficultics encountered in preparing the apparatus.

(d) Any difTiculues experienced by particular candidates. This should include reference 1o
difficulties due to faulty apparatus or materials and accidental damage to apparatus or
materials. Candidates should be identified by name and candidate number,

Other cases of hardship. such as disabihity or illness. should be reported to ZIMSEC in the
normal way.

The Supervisor 1s asked to provide a plan of the work benches. giving details by candidate
numbers of the places occupied by the candidates for cach session. The plan should be enclosed

with the question papers.

Declaration to be signed by the Supervisor

The preparation for this practical examination has been carried out so as to fully maintain
the security of the examination.

Signed

Name (block capitals)

Centre number

Centre name

4025/3 Instr. N2019
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Signature

This form must be completed and returned with the scripts.

Report on any difficultics by candidates

Date

4025/3 Instr. N2019
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Question 1

(a) Comment: Samples S1 and S2 were to be supplied on demand so that they maintain

the temperature detailed in the instructions.

NB: Great innovation is required on the part of the supervisor to supply
candidates with materials which can produce desired results.

st [ s
Temperature/°C 0-3; 70— 80;
mass of beaker and | mass recorded, mass recorded,;
water/g greater than mass of | greater than mass of
beaker; beaker;
mass of beaker/g | mass recorded, mass recorded;
mass of water/g difference of the two | difference of the two
masses; masses, B

Comment:  Digital balances are more ideal for measuring mass as they give
masses correct to one decimal place.

Mass of 20 em” of S1 is expected to be less than that of 20 cm’
of §2.

(i) Working for S1

Mass

Density = /correct substitution; ¢ fe

Volume
= answer with units (g/cm’)

® answer with no units

Workine for §2
Densit s t substitution: ¢ f
nsity_ ———/correct su stitution; c.tee.

= answer with units (g/cm’);
® answer with no units

(i)  freezing/density property,

161
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freezing water/ice floats on the surfaces;

insulates liquid water below;

tecting organisms from freezing,
ice sinks/warm water rises to the top/ref to convection;

(1v)
pro
cold water near

allow mixing of water;
to distribute nutrients/oxygen, (6 max 3]

fill a beaker/container with (coloured)water,

place a capillary tube in the water:

mark the inittal level of water;

observe and mark the new level of water after a given time; [4]

(b) -

Comment:  Schools with no capillary tubes can use drinking straws or narrow
glass tubes.

Question 2

For specimen A centres should provide flowers in which the stamens and carpels
are easy 1o distinguish.

Comment:

(a) (i) Drawings of specimen A:
continuous lines;
proportion,

reasonable size filling more than half of space; [3 max 2]

Any 2 correct labels from petals/sepals/stigma/style/ovary/anther/
filament/ovules;; [max 2]

Drawing of specimen B

Marking points same as for specimen A; [3 max 2]

Any 2 labels: nodes/roots/shoots.; [max 2]
() A - sexual reproduction;

B - vegetative/asexual reproduction; 2]
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(111)
_ Name of Part Function

Specimen A | petals ~+ | attract insects; )
sepals + | protect flower bud;
stigma + | receives pollen;
style + | holds/supports the stigma;
ovary + produce ovules;
ovules + female sex cells/fertilization;
anther + produce pollen;
filament + | support anther,  [max 2]

Specimen B nodes + produce new roots/shoots;
roots + | absorb water/mineral salts;
shoots + | has leaves for photosynthesis;

L 7 [max 2]

(1v)  Any two observed differences related to labelled parts, size, colour and shape;;

(v) only one parent required:
maintains favourable characteristics;
faster growth/propagation:
greater chances of survival of offspring as they get food from parent plant; [4]
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