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Aim of the book
Xx To help the students in the revision of o
guestions i n all topics covered at o001l eve
x To help the studentscquire examination techniques through answering a vast number of
thought provoking and challenging questions provided here in.

How to use the book
Since this book provides a number of questions concerning the examinable aspects of the
topics,a student can use it as a study aid
During the course of study after completing any topic, a student is advied ebeck out for
more information in text books before attempting the questions in this book.

How to approach alevel biology exaninations
1. Revision
The surest way to examination success is to premanselfadequately, through the
practicing of examination questi®and careful revision of the relevant material without
this no amount of advice on examination technique will bsungeess.
Revision is very much personal affair and each student nuset the methodshich suit
him or her. Perhaps the best advice which one can give is to try as many variations as
possible and then select those which bring the best results.
At o Guceesséslachieved by the gradual accumulation of knowledgedatstanding
throughout the course. Trytoread overthendeglyand i f possi blwerkt he w
during the weekend.
Prepare for the tests and periodic examinations thoroughiypgrso doingcan you
effectively test the efficiency of the revisiomethods you are usin§tudents who are
disappointed by their final grade often admit to not having revised adequately for earlier
examinations.Always revise thoroughly for all exanations and anabe your results. If they
were poo, change your revision methods.

Steps to successful revision

U Work in a place with the least likelihood of distraction.

U Do not work for todong at one session. The power of the brain to concentrate atd@d
material diminishes rapidly after a while. The actual time varies between individuals but
hour at one continuous stretch is typical.

U Take a short break of 116 minutes between each session.

U Vary the revision by changing topics or subjects ftone to time, variety may reduce
boredom

U Testyourselfperiodically or get others to do so. The testing is best done abouételay
the revisionClosing the book and immediately writing down wiiati remember has little
value as it tests only short ,ermemory.Success may depend on remembering information
revised days or even weeks earlier.

U Time yourself when answering particular questions during your revision.
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U Organize revision by making a written time table well in advancee8lestic;do not make
it sodifficult that you fall behindscheduleawith in the first week. Choose times to revise
when you are less likely to be distracted
2. Examination technique
Poor examination technique is often put forward as the reason for a disappointing result. It
is certainly true that, without the necessary skills, students may not pexfowall as they
should. It is important to isolate weaknesses in technique to each examination and take
measures to correct thetis not an inborn fault to misread or misintexpquestionsnd
even the slowest writer can learn meahsonveying a lot of information in a short time.
When in an examination always note the following.

U Read all instructions carefully. Dwt assume them tze exactly the same as those
you have seean past papers

U Note the number of questions to be answered and keetystrihin limits.

U Act on any guidance given in the general instructions about the use of the English,
necessity for diagrams, need for orderly presentation

U Read all questionwith great care. Do not be in a hurry to get started. Be sure you
understand what the question requires before answering

U Where there is a choice of questions read all the questions first before making any
selection. Read the questions for the second, tina&ing your choices, and finally
read the selected questions for the third time to ensure you have chosgowaes
competent to answer.

U Refer back to the question a number of times during the writing of an answer to
ensure you have not strayed from thenpdReread the whole question once you
have completed your answer in case you have omitted any part.

U Try to isolate action verb and the key word or warda question and answer
precisely in accordance with them.

U Tryto be completely relevant, clear armhcise in your answers. Do not ramble
aimlessly

U Check during the last quarter of the paper that you have followed all instructions
carefully and have answered the requisite number of quesbonm®t leave this
until the last five minutest will be toolate to put right should you have made an
error.

Approaching sections in 553/ 1 006l evel bi ol ogy
Section A

This section is made up of 30 multiple choice questions, where a statement /question or stem is
givenand fouralternative answers are proeu from which the candidate is required to select the
correct one.

In some cases all the answers may be accuratgreater or lesser extem which case the

candidate must choose the best available response. It is particulary important therejore that
considerall options. Mistakes would arisiea candidate decides upon one of the answers and does

not bother to read those which follpane of these may be an even better response.
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The best approach to multiple choice questions is to read througintte question and
alternative responses fir€dn reading a second time, reject responses you think are incorrect.
Always rejecton a sound biological basis and not because they do not seem to fit or because the
correct response is unlikely to be A fhetsixth consecutive time. Should you be left with two
answers and are unable to decide between,theleasiguess rather than leave the answer blank.
Section B
This consists of 3 questions of which queastBiis always about data interpretation, teiguires a
student to carefully read through the instructions (statements) always gtherbaginning of the
guestionas this enables the candi&b discovethe concept being examined so as torprit the
data provided there in objectively and suhipely and also to avoid giving off topic explanations
The other two questions in the section are structured andrédopsee shoranswers and for the
candidate may be required to disp&ayy or all the following skills

U Show knowledge and understargliof biological terms, concepts, principles and
relationships.
Interpret the results of experiments
Draw conclusions and make inferences.
Asses and evaluate numerical and-namerical information.
Explain observations and solve probkem
Present data itts many varied forms
Comprehend, interpret and translate data
Criticize material and exercise biological judgment
Construct or label diagrams of biological importance
Appreciate the sociagnvironmental, economend technological applications of biolog

(et el et A et R et S en O et B

Section C
This consists of four questions and these are always of essay type, these questions may be
structured, in which they are diadinto sections which give the candidate some guidance as to
the lines along which they may be answezeayl
(a) De<ribe the passage and digestion of a meal of meat and yam through the gut of
man.(10 marks)
(b) What use ismade of the digested products of this meal after absorptiomto the blood
stream from the intestines? (05 marks)
These structured essays always incloek distribution and the time spent on each glaould be
allocated accordingly. In the example above, more time should be given to part (a) than (b).
Candidateshould give some forethought to each part and note down the key points to be made
beforeattempting to answer. The different parts should be answered separately each being clearly
labeled. Do not use the same information in two different parts airtkweryou will not be
given credit twice.
The alternative form of essay is the unstructuresl@g.fiDescribe the adaptive modifications
of insect legn
This form of essais much broader and more opended This requires stating the modifications of
insect legs and giving an examptethe insect where the modification occurs, so planningier t
essay is essential andl® minutes spent doing so will almost certainly pay dividen.
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RESPIRATION
SECTION A

1. In an experiment to investigate a physiological process in seeds, pea seeds were soaked for
24hours divided into two, one half boiled for abbuée minutes and allowed to cool. Half of
the boiled seeds and fresh seeds were washed in 10%formalin and the other halves washed in
clean water. The seeds were placed in f@ouumflasks a< chnwn in figurel below.

Vacuum
Flask 1 Flask 2 Flask 3 /flask \ Flask 4
(- Vacuum_(—) —) )
flask Pea seeds Fresh
| Boiled washed in seeds\\ P Pea seeds
%O g}/seeds\~ 0 water oISl -Pea seeds [TV washed in
08 (8 O @ O g washed in @ 10% _
% Pea ’% water ﬂ formalin
seeds h h 9)@ ﬁ
cotton washed Thermometer—| cotto
wool in 10% wool
formalin .
Figurel.

The temperature of the seeds in the four flasks was recorded every morning for six days and the
results obtained recorded in table 1 below.

Table 1
Time (days) Temperature(°C)
Flask 1 Flask 2 Flask 3 Flask4
0 18.0 18.0 18.0 18.0
1 18.0 18.2 18.8 18.9
2 18.0 18.4 19.6 19.8
3 18.0 18.6 20.4 20.8
4 18.0 19.0 21.3 21.8
5 18.0 19.5 22.0 22.9
6 18.0 20.0 21.0 24.0

(a) What is the aim of the experiment? (01 mark)

(b) For each flask draw graph to show the changes in temperature with time. Use the same X
and Y axes for all the graphs. (06 marks)

(c) Using the information, explain the changes in temperature in;
) Flask 1(02 marks)
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(i)  Flask 2(02 marks)

(i)  Flask 3(03 marks)

(iv)  Flask 4(03 marks)

(d) Explain how
) The results obtained can be made more accurate (01 mark)

(i) Heat loss was minimized throughout the experiment(02 marks)

2. The figurebelow shows the changes in amount of oxygen takenuphbhyansp er 6 s mu s
and the changes in the level of lactic acid before, during and after the race.

A

Amount of
oxygen taken
up/lactic acid
in blood

5 5 10 15 20 25 30 35 40 45 80 >
Time (minutes)
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(a) From the graph, giving a reason, state the time when the sprinter was;
() Sprining ( 01/, marks)

(b) Explain the variation in amount of oxygen taken up and level of lactic acid in the body of the racer
® During the racé€ 04 marks)

(ii) After the racg 04 marks)

(c) Write equations for the reactions taking place in the body of the (f&8emarks)
0] Between 0 and 10 minutes

(i) Between 15 and 20 minutes
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(iii) Between 25 and 40 minutes

(d) Suggest why racers are advised to;

® Carry out their races in a warm climate rather than cold clifd@enarks)
(i) Leak glucose rather than eating posho immediately after thé¢ @&canarks)
Section B

1. (a) What is an oxygen debt?(02 marks)

(b) Explain why a person carrying out strenuous exercise
(i) Breathes faster and deeper(03 marks)
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(c) Why does someone who is ill or who is recovering from the illness need plenty of food?
(03 marks)

2. Shrews are the smallest mammals found in Africa. They have very lafgeesto volume
ratio, they eat a large amount of food often equivalent to their own body mass each day in
order to survive.
(a) Explain why they;
0] Have a large surface area to volume ratio(03 marks)

(b) Shrews are primarily insectivores, inseate rich in fats. Explain why such a diet is
necessary for a shrew to survive? (04 marks)

3. Ifliving yeast is mixed with dilute sugaolution in a closed container and kept in a warm
place, after a few hours gas bubbles will be seen escaping from the liquid.
(a) () Identify the type of chemical reaction carried out by the yeast resulting in the
production of the gas bubbles. (01 mark)

(b) State three industrial applications of the chemical reaction stated in (a) above.
(03 marks)
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(c) (i) If the gas bubbles were directed to a test tube containing the bicarbonate indicator.
State what would be observed. (02 marks)

4. Figure 1 is an experimental setup to investigate a physiological process in germinating

seeds. a
IZ[ Capillary tube

¥

Muslin bag

containing soda\
\

Germinati | — - §\
ng SeedS\\_U )% _ L water : Coloured water
- - = - bath =

0y

-
(a) (i) Name the process being investiga

(b) Explain why the following were included in the experimental setup
) Sodalime (01 mark)

(i) Water bath(01 mark)

(c) State what would be observed on the level of w@d water in the capillary tube if;
) The experiment was left to stand for 1 hour. (01 mark)

(i)  The muslin bag containing sotlame was removed and the setup left to stand for 1
hour. (01 mark)
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(d) Explain your observation in (c) above(04 marks)

5. The cycle below shows thet@rrelationship between photosynthesis and respiration
between photosynthesis and respiration in a leaf of a green potted plant

Carbon dioxide Output
Input _ and water product Z
material W
\ Process Y
Process X

Carbohydrate and
oxygen

(a) (i) Identify the process(02 marks)
X
Y e
(i) Explain how are the two processes are interdependent on eackO3imarks)

(b) How is each of the following of importance to living organisms
) Input material W (02 marks)

(i) Output material Z(03 marks)
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SECTION C

1.

(a) What is meant by cellular respiration? (02 marks)
(b) Explain the importace of cellular respiration to living organisms (09 marks)
(c) State four factors that affect the rate of respiration in living organisms. (04 marks)
(a) Giving an example of an organism where each takes place, describe the different forms of
anaerobes. (Omarks)
(b) Explain the significance of anaerobic respiration in animals (04 marks)
(c) Suggest an explanation why during a splint an athlete respires anaeroffidatharks)
(a) Define anaerobic respiration? (01 mark)
(b) How is anaerobic respiration iofiportance both at home and in industries? (05 marks)
(c) Describe an experiment to show that carbon dioxide is given off during anaerobic
respiration (09 marks)
(a) What is meant by aerobic respiration? (02 marks)
(b) (i) Describe an experiment to shdvat heat energy is evolved during aerobic respiration
by germinating seeds. (11 marks)
(ii) State any two precautions to ensure that accurate results are obtained in the experiment
described in (b)(i) above. (02 marks)
(a) Compare aerobic respiration withaerobic respiration? (09 marks)
(b) Explain how each of the following factors affect the rate of respiration of organisms.
(i) Activity(02 marks)
(i) Temperature (02 marks)
(i) llness (02 marks)
(a) Compare respiration and photosynthesis(06 marks)
(c) Describe an expanent to show that germinating seeds use up atmospheric oxygen during
respiration Q9 marks)
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GASEOUS EXCHANGE
SECTION A
1. Some S.4 students set up an experiment where they measured the amounts of carbon
dioxide and oxygen around a hibiscus pkewery hour for 24 hours, they then used their
results to plot graphs showing how the two factors varied and obtained a graph shown in
the figure below.

o 4 A

S

x

e c

© (]
(@]

c

8 O, 3

S ©

Y C

- .

S g

g 5

g f :

2 o | 8

o

o

T I I
12 6 a.m 12 6 p.m 12
Midnight noon Midnight

(a) (i) Describe the variation of carbon dioxide and oxygen over the 24 hour periodafk®) m

(b) What conclusion can be drawn about the variation in carbon dioxide and oxygen
concentration throughout the day? (04 marks)

Lubegaedward@ymail.com Page 15



(c) If during the day time, the weather condition remained cloudy, suggest what would be the
effect on the two gases? (02 marks)

2. In an effort to find out the importance of fitness to individuals, two indafsl A and B
one fit and the other unfit their breathing rate was measured and recorded before the
exercise, during a 10 minute exercise and after the exercise, the results obtained were
plotted to obtain the graph shown in the figure below.

% | I

= | !

= 759 | . g

o | : ndividual A
@ 605 | ,

© : !

a .

5 45 4 ! Individual B
o I

c 30 T ,

=2 | :

.'.C: 15 T | |

I | I

o t i

0 0 10

Time (minutes)
(a) Giving a reason, state which person is
) Fit(02 marks)
(i) Unfit (02 marks)

(b) Compare the changes in breathing rate of the two persons before, during and after the
exercise. (07 marks)
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(c) Explain the similarities in the breathing rate of the two individuals stated in (b) above.
(05 marks)

3. The figure below shows the results of an experiment in which water weeds were grown in a
transparent tank, the oxygen concentration and the pH of the water were recorded
continuously every hour over a 24 hour period.

A
_ Oxygen
Changes in concentration
water
properties pH
f T J >
12 6 a.m 12 6 p.m 12
midnight noon midnight

Time of day

(a) (i) Between 2:00 midnight and 6:00 am and between 6:00pm and 12:00 midnight, the
variation in both oxygen concentration and pH follow a similar trend. State how the trend is
similar at both periods of time. (02 marks)
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(b) (i) From the graph in figurektate the time of the day when the water is most acidic and
most alkaline. (02 marks)
MOSLE ACIIC ....coveeeeiiiiee e
Most alkaling ..........coooviiiiiiiiiie e
(ii) Give rea®n(s) why the water is most acidic and most alkaline at that time stated in (b)
(i) above
Most acidic (03 marks)

(c) If a fish was introduced into the tank, what would be the effect@plthof water?
(02 marks)

(d) The tank was sealed inside a black polyethen bag, after a few days thatfislas
introduced was found dead. Explain why this happened? (03 marks)

Lubegaedward@ymail.com Page 18



4. The figure below shows the relationship between the rate of photosynthesis, rate of
respiration and light intensity for an aquatic plant placed ¥ 3@d0.03% carbon dioxide

concentration.
A A
Photosynthesis
Rate of Rate of
photosynthesis respiration

Respiration

Light intensity

(a) State the relationship between light intensity and
0] Rate of respiratiof01 mark)

(i) Rate of photosyntheg32 marks)

(c) Identify point X on the graph and describe the relationship between the rate of
photosynthesis and rate of respiratagrthat point(02 marks)

(d) Giving a reason in each case, state the changes ifh\wbter at light intensities
) Before point X(04 marks)
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(i)  After point X (05 marks)

5. Five test tubes each contaig the same mass of similar leaves and equal volumes of
indicator solution were placed at varying distances from a bright light. Each test tube was
arranged as shown in the model setup in the figure below.

/ / ___Cork
5 "

égjeaves of mass 19
| T™~wire gauze

- 1cnt of bicarbonate

- indicator
The time taken for the colour of the bicanate indicatoto change to yellow was noted.
The results obtained were recorded in the table below

Distance of the test | Time for indicator to change
tube from light (cm) colour (minutes)

10 11.00

30 12.75

50 14.50

70 16.25

90 18.00

(a) Represent the farmation in the table above on a grafd6 marks)
(b) (i) Statethe effect of changes in distance of test tube from bright source of light on time
taken for the indicator to change colo{@3 marks)

(i)  Explainthe effect stated in (b) (i) abav@®6 marks)
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(c) Determine the change in tint@ken for the indicator to change colour when the test tube
was moved from 20cm to 80am front of the bright light (01 mark)

(d) Using the same type of leafitwith twice as much leaf area exposed to the light, how long
would it be likely to take at 30cm? give reason(s) for your ar(®4enarks)
I 1. ettt ettt e et e e e e et e e e e e et ee et e t— e eeeeataa e eaeeettn s ———
Reasons:

SectionB
1. The figure below shows gasequs exchange in an amoeba
__ X B

- - = = — — — —__Surrounding
- ~ water
- X
- ¥

(a) State the process responsible for the exchange of gases X and Y between the surrounding
water and cytoplasm. (01 mark)

(b) Identify the gas that moves in the direction represented by arrows labeled
[ T AR (Q%;.marks)
() T 2SR (QY/, marks)

(c) (i)State any two differences between the composition of the surrounding water and the
cytoplasm of the amoeba(02 marks)

(i)  Explain the differences stated in (c)(i) above(04 marks)
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(d) What has enabled the process stated in (a)(i) above able to meet the oxygen requirements
for the organism in the figure above. (02 marks)

Thoracic
cavity

pine

Diaphragm
Fig.2 (a) (b)
(a) Identify the process in breathing which each of the figures represent
O N S 1o U =321 F TR (0%, marks)
() R S Te U =322 () (0%, marks)

(b) Describe how the movement of the ribs and the diaphragm in the direction shown by
arrows in the two figures brought about.
(i) Figure 2(a) (02 marks)

(c) Explain how the movement of air in the direction shown by the arrow brought about in
()  Figure 2(a) (02, marks)
(i)  Figure 2(b) (0%, marks)
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3. (a) Explain the significare of the following movements during ventilation in animals;
0] Lowering of mouth floor in a bony fish(03 marks)

(b) How is eah of the following structures of the gill adapted for its function?
(i) Gill filament (02 marks)

4. How does each of the following characteristics of a respiratory surface aid diffusion of
gases at the surface?
(a) Thin epithelium (02 marRs
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(d) Large surface area(02 marks)

5. Describe the importance of each of the following features found in gas exchange gfstems
animals.
() Hair and mucus (02 marks)

(i) Rings of cartilage in the trachea (03 marks)
(i) Epiglottis (02 marks)
(iv)  Pleural membrane(03 marks)

6. Explain the significance of each of the followingasoto ensure that gas exchange systems
work efficiently
) Diaphragm being flexible (03 marks)
(i) Epithelium of trachea is lined with cil{®2 marks)
(i)  Tracheoles are fluidille d(02 marks)
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(iv)  Tracheoles are highly branched (03 marks)

(a) (i) Using arrows, show on the djgam the direction of movement of oxygen and carbon
dioxide gas molecules. (01 marks)
(i) Explain the direction of movement of the gases shown by arrows indicated in (a)(i)
above. (04 marks)

(b) Describe the significance of the moisture lining towards efficient exchange of gases.
(02 marks)

(c) How doeghe relationship between the alveolus and capillary shown in the figure ensure
efficient gaseous exchange in mammals? (03 marks)

8. The table below shows the comparison between water and air as media of gas exchange.
Study the informadn in the table and answer the questions that follow.

Property Water Air
Density (kg/l) 1000 1
Viscosity 100 1
Oxygen content (a.u) 8 210
Rate of diffusion 0.00005 1
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(a) Giving reasons, suggest which of the two media is better medium of gaseocasga®h
(04 marks)

(c) Amphibians are known to exploit both air and water media, explain how they are
capable of doing so? (03 marks)

9. Table 1 shows the effect of exercise on the breathing rate of three people.

Activity Number of breaths taken per minute
Person A Person B Person C

Rest 21 15 18

20 stepups per minute 29 21 25

50 stepups per minute 40 30 34

(a) Giving a reason(s), suggest the person
(1) Who is the fittest(03 marks)
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(c) State one way how man can voluntarily control his own breathing. (01 mark)

10.The table below shows the changes in the composition of gases in blood across the
alveolus. Study the information in the table and answer the questions that follow:

Gas Volume of gas entering the lungs| Volume of gas leaving the lags
per 100cn? of blood (cnt) per 100cn? of blood(cnT)
Nitrogen 0.9 0.9
Oxygen 10.6 19.0
Carbon dioxide 58.0 50.0
(a) (i) Describe the changes in the volume of the gases upon entering and leaving the lungs.
(03 marks)

(i)  Explain the changes described in (a)(i) above. (03 marks)

(iv)  What conclusion can you draw from the changes in the volume of the gases
entering and that leaving the lungs? (01 mark)

11.Explain how each of the following respiratory surfaces of an amphibian is adapted to its
function

(1) Skin. (03 mark)

(i) Mouth lining (03 marks)
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(i) lungs(04 marks)

12.Thetable below shows the percentage of components of air in un breathed aiedeseath

from a sleepingnan androm a running man.

Air component

Un breathed air

Breathed air from a
sleeping man

Breathed air from a
running man

Nitrogen 78% 78% 78%
Oxygen 21% 17% 12%
Carbon dioxide 0.03% 4% 9%

(a) With reference to percentage of components of air inreatbed air; explain the changes
in the percentage of air components in breathed air from
) Sleeping man (04 marks)

(b) Suggest reasons why the percentage of nitrogen remains constant in both un breathed and
breathed air. (02 marks)
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SECTION C

1.

o

9.

(a) Give five properties of expired air in man. (05 marks)
(b) Describe an experiment you would use to test for any one of the properties stated in (a)
above. (10 marks)
(a) Comparethe respiratory system of an insect and a mammal. (11 marks)
(b) Explain why the rate of breathing is higher at high altitude? (04 marks)
(a) What are the characteristics of a good respiratory surface? (04 marks)
(b) Stating theespiratory surface(s), explain how the characteristics stated in (a) are
displayed in a;
() Fish(04 marks)
(i) Mammal(06 marks)
(a) Describe the breathing mechanism in man. (11 marks)
(b) How are the respiratory surfaces in man adapted to their functions2uke) m
(a) Describe the structure of the gill of a fish(05 marks)
(b) Explain how the gill is adapted to its function(s) (10 marks)
(a) How does gas exchange occur in amphibians such as frogs? (11 marks)
(b) What are the advantages and disadvantages ofdbleanism of gas exchange in
amphibians? (04 marks)
(a) Compare the respiratory surface of insects with that of man(06 marks)
(b) Describe the route taken by air into the cells of an insect for respiration(09 marks)
(a) Define the term gaseous exchar@kerpark)
(b) Of what importance is gaseous exchange to living organisms? (04 marks)
(c) () Explain how size of an organism affect gaseous exchange in animals. (08 marks)
(i) State any two factors that affect the rate of gaseous exchange in organisms. (02
marks)
(a) how are aquatic organisms adapted for gaseous exchange(08 marks)
(b) Explain why the rate of respiration in animals higher than in plants? (07 marks)

10.a) Outline the characteristic features of a respiratory surface. (5 marks)

b) Describe the nehanism by which gases are brought into and moved out of the
respiratory organs of a named mammal. (10 marks)
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EXCRETION AND OSMOREGULATION

SECTION A
1. Fig. 1 below shows how the body temperature of animals A and B vary with environmental
temperatre.
A
B
A
Body
temperature
(°C)

0 10 20 30 40 50
Environmental temperaturéQ)—»
(a) Using the information on the graph giving a reason in each case, state which animal is an;

(03 marks)
) Ectotherm

(i) Endotherm

(b) State the relationship between increase in environmental temperature and the body temperature
of ; (02 marks)
) Animal A

........... ( ..)An.ma||3

(c) Explain the relationship between environmental temperature and body temperature of animal A
when the environmental temperature is.
(i) Lowered from 20C to 5C(04 marks)
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(i)  Raisedrom 3C°C to 50C(04 marks)

(d) Suggest three behavioural mechanisms carried out by animal A when the environmental
temperature is;

() Below 10C(03 marks)

(i)  Above 40C (03 marks)

2. Figure 2 belowIsows three beakers W, X, Y and boiling tube Z each filled with hot water
at 90C and left to cool. Flask W is insulated with dry cotton wool; beaker X with wet
cotton wool, beaker Y and boiling tube Z are not insulated. The beakers and boiling tube
represat mammalian bodies

Water at Water at
90°C

Wet cottonwool

The fall in temperature of water in the beakers and boiling tube was recorded for every five
minutes for 25 minutes. And the results obtained were represented on the graph below.
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A
Bedker W
Temperature Beaker Y
(°C) Boiling tube Z
Beaker X
0 5 10 15 20 o5

Time (minutes)
(a) What was the aim of thexperiment? (01 mark)

(b) Using the information on the graph above, state the vessel whose water cools;

) = 1] (1] SR UPPPPRR (01 mark)
(i) SIOWESE....ciieeeeiieee e (01 mark)

(c) explain the fall in temperature observed in;
) beaker W(02 marks)

(i)  beaker X(03 marks)
(i)  beaker Y(02 marks)
(iv)  boiling tube Z(02 marks)

(d) With a reason, state the environmental conditions where the mammealsergpd by the
following vessels live. (06 marks)
) beaker W
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(i)  beakerY

(i) boiling tube Z

3. In an experiment to determé the rate of cooling of water. A student placed 56G@xfrhot
water in a round bottomed flask, clamped onto a retort stand and fitted with a cork through
which the thermometer passes. The student recorded the temperature of water every after 2
minute for20 minutes but between th& giinute and the minute the student was wiping
the surface of the flask using a piece of cotton wool soaked in cold water. The results obtained
were recorded in the tablel below.

Tablel

Time 0 2 4 6 8 10 {12 |14 |16 |18 |20
(minutes)

Temperature| 94.0 | 92.0 | 90.5|88.5|86.5|81.|75.0[74.0|73.0|72.0|71.0
of wateK°C)

(a) Plot a graph to represent the information in table 1(05 marks)
(b) Describe the shape of the graph obtained (02 marks)

(c) Explain the rate of cooling (05 marks)
(1 In the first 8 minutes

(i)  Between the8and 13' minute

(d) (i) Calculatethe average rate of coolingtime flask. (02marks)
In the first 8 minutes
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In the last eight minutes

(ii) Explain the difference in the rate of cooling in the flask calculated in (d) above.
(03 marks)

(e) Determine the temperature of water in the flask at tfeniidute, if the wiping wa
continued for extra four minutes. (01 mark)

() If the flask was representing a human being, what natural priocgsshuman was being
represented by the wipping of the flask with cold water, and state its importance to humans.
(02 marks)

4. Table2. Shows results obtained from an investigation carried out to determine the effect of
changes in temperature throughout the day on the body temperature of homoitherms and
poiklotherms. The temperature of students in a class was recorded and an average obtained
and also corresponding temperature of the surrounding air and that of a feogeeaded.

The experiment was carried out over alur period.

Table 2
Time of the day | Temperature (°C)
Air Frog Class average
(humans)

07:00 am 16.0 14.0 37.0
11:00 am 20.0 17.0 37.0
3:00 pm 29.0 26.0 37.0
7:00 pm 21.0 19.0 37.0
11:00 pm 19.0 15.0 37.0
3:00 am 18.5 13.0 37.0
7:00 am 15.0 18.0 37.0

(a) Plot a graph to represent the information in table 2. (06 marks)
(b) State the effect of changes in air temperature on the body temperature of
(i) Students (02 marks)
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(i)  Frog (03 marks)

(c) Explain the changes in body temperature of the frog between;
(i) 7:00 am and 3:00 pm(03 marks)

(d) (i) From the graph what can you deduce about the activity of the students and the frog at
night time? (02 miks)

(i) What advantage does your deduction on activity of the two dsimmal(i) above give
one animal over the other with respect to night activities. (01 mark)

(e) At what time of the day are frogs (01 mark)
) 1Y L0 1S = (o 1Y USSR
(i) [T T = (o 1Y USSP
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5. Two individuals X and Y were made to drink a sugar solution and their blood glucose
concentration measured at intervals. Their results were as shown on the graph below.

- A
O
© 400t
c
O ~
O T
c O
o O
©
35
S E Individual X
=,
> S
S < 100- .
i3S Individual Y
L2 £ 5o
m =
0 1 3 3 4 5

Time after glucose ingestion (hours)

(a) How are the changes in blood glucose concentration of individuals X and Y;
) Similar (03 marks)
(i)  Different (03 marks)

(b) Explain why the blood glucose concentration increases initially and latter decreases in both
individuals. (04 marks)

(c) With reasons in each case, suggest which person is likely to be;
) Diabetic (03 marks)

(i) Non-diabetic (03 marks)
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(d) (i) state any two characteristics shown by a diabetic person(02 marks)

6. The figure below shows the effect of variation in environmental temperature on the
guantity of blood in shunt blood vessels and amounts of water lost from the body of

mammal.
A ater lost
Quantity
of blood
in shunt
vessels/
water lost Quantity of blood
>

Environmental temperature ——>

(a) Explain how changes in environmental temperature affect
()] Quantity of water lost from the body surfa¢@s marks)

7 7 7 7 7 7 7

eéeéeecceecéecéeéeceecéeecéeéecéecéecceecéecétet
eéeééeecéeéceeéeéececéececéeéecéeéecéeéecéet
eéeéeecéeéceeéeéececéeceecéeéecéeéecéeéecéet
eéeéeecéeééeéeéecéeceecéeéeecéeéeecéeéeecéet
eéeéeecéeéceeéeéececéeéeecéeéecéeéecéeéecéet
eéeéeeceecéecéeéeceecéeecéeéecéecéecceecéecétet
eéeéeeceecéecéeéeceecéeecéeéecéecéecceecéecétet
eéeéeeceecéecéeéeceecéecéeéecéecéecceecéecétet
eéeéeeccececéecéeéecceecéeecéeéecéecéecceeéecétet
(i) Quantity of blood in shurilood vessel§05 marks)
eééeééeecéeééeeéeéecéeceecéeéeécéeéeecéeéecéet
eééeééeecéeééeeéeéecéeéceecéeéecéeéeecéeéecéet
eééeééeecéeééeeéeéecéeceecéeéecéeéeecéeéecéet
eéeéeecéeéeecéeéecceececeeecéeéecéecéecéeéecéet
eéeéeeccéeéeecéeéecceecceeecéeéecéecéecéeéecéet
eéeéeeceecéeecéeéececéeceecéeéecéececceecceet
eéeéeecéeéeecéeéecceecéeecéeéecéecéecéeéecétet
cééeéeecéeééeeéeéecéeéceeceéeéecéeéeecéeéecéet
cééeéeecéeééeeéeéecéeéceeceéeéecéeéeecéeéecéet
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(b) Suggest an explanation for the relationship between amount of water lost from the body

and quantity of blood in shubtood vessel§05 marks)

€Eééeeécéeceécéeeceéeceecéeeceééeececeeéeeceecééeeceté
€ééeeécéeceécéeceéeceecéeeceééceeééeeceecééeeceté
eééeecééeceééeceéeceeéeceéeceeéeceéecect
eééeecéeéeceééeceéeceeéeceéeceeéeceéececté
eééeecééeceééeceéeceeéeceéeceeéeceéececté
eééeecééeceééeceéeceeéeceéeceeéeceéececté
€Eééeceééeceééeeceéeceéeéeecéeéeceéeéeeceéecectd
€Eééeeécéeceécéeeceéeceecéeeceééececeeéeeceecééeeceté
€Eééeeecéeceécéeeceéeceecéeeceééeéceceeéeeceecééeeceté
(c) How does the variation in amount of water lost from the body affect the quantity of ADH in
t he mamma (0O®msarkg)l ood?
eééeecééeeceééeecéeéeceééeecééeececeéeeceéececté
eééeeceéeceeéeeceéeceecéeeceéeceeéeeceéececté
eééeeceéeceéeéeceéeceecéeeceéeceeéeeceéececté
€Eéééeeécééeceééeceéeceecéeeceééeeceeceéeeceéeeeceté
€Eééeeécééeceééeceéeceeéeeceééececeeéeeceeéeéeeceté
€Eééeeécééeceééeeceéeceecéeeceééececeeéeeceéeéeeceté
(d) State two other ways mammals physiologically téatigh environmental temperatures

(01 mark)
eééeeceéeceéeéeeceéeceecéeeceéeceeéeeceéececté
eééecececéeceeéeececéeceecéeeceéeceeéeececéeececté

and

7. Thefigure below shows the variation in oxygen consumption a
with change in body weight of mammals.

water loss by evaporation

\ c
Q
ST 6 . T120 ©
25 Water loss by evaporation S
Q xX gl 110C ©
S & D
D O 4 T8 >
c . o o
3 3 3l OXygen consumption 60 9 xe
5 ° a0
oV 24 40
< £ z
o= 1t 20 =
0% 1o 0 d0 4o 50 ©

Body mass (kg animalf)
(a) Explain the variation ir

()] Water loss by evaporatlc(ﬂ6 marks)
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eééeecééeceééeceéeceeéeceéeceeéeeceéecect
eééeeecéeceeéeececéeceecéeeceééeceeéeececéeeeceté
€Eééeeécéeceécéeeceéeceecéeeceééeececeeéeeceecééeeceté
€ééeeécéeceécéeceéeceecéeeceééceeééeeceecééeeceté
eééeecééeeceééecéeéeceééecééeececeééecéeéeececcee
(i)  Oxygen consumption of the mamm&$ marks)
eééeecééeceééeceéeceeéeceéeceeéeceéececté
eééeecééeceééeceéeceeéeceéeceeéeceéececté
€Eééeeécéeceééeceéeceecéeeceééeececeeéeeceecéeeeceté
€Eééeeécéeceécéeeceéeceecéeeceééececeeéeeceecééeeceté
€Eééeceééeceééeecéeéeceééeeceeéeceéeéeecceéececté
€Eééeeécéeceécéeceéeceecéeeceééeéceceeéeeceecééeeceté
eééeeceéeceeéeeceéeceeéeceéeceeéeeceéececté
eééeeceéeceeéeeceéeceecéeeceéeceeéeeceéececté
(b) From the graph, calculate the total amount in grams of water lost by a mammal of body

mass 20 kg(03 marks)

7 7 7 7 7
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(c) With a reason, predict the oxygen consumption and watebjosgaporation
expect for an arctic foX05 marks)

7

D
D
D
D

ou would

<

7

D D D Dy Dy D

D D D Dy Dy Dr

D D D Dy Dy Dr
M D D D Dy D D
M D D Dy Dy D D
M D D Dy Dy D D
M D Dy Dy Dy D D
M D D D Dy D D
My Dy Dy D D D Dn
M D D D Dy D D
M D Dy D Dy D D
M D Dy D Dy D D
M D Dy D Dy D D
M D D D D D D
M D D D D D D
M D D D D D D
M D O D Dy D D
My Dy Dy Dy D D Dn
M D D D Dy D D
M D D D Dy D D
M D D D Dy D D
M D D Dy Dy D D
M D D D Dy D D
M D D Dy Dy D D
M D D D Dy D D
M D Dy D Dy D D
Dy Dy Dy D D D Dn
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy D D~ D D D~
M D~ D D Dy D D
My Dy D D~ D D D~
My Dy D D~ D D D~
My Dy Dy D~ D D D~

e é
Section B
1. The diagram below shows a cycle for regulation of blood glucose in a mammalian body.

N

Increase Pancreas secrete
hormone P rease

Normal glucose Normal glucose
level level

Less hormon® secreted
Decrease hormone W released

Increas
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(a) (i) Name the hormones P and W(02 marks)
P:
W:
(ilHow do hormones P and W ensure restoration of normal glucose |@&ai?afks)

(b) If the pancreas fails to secrete hormone P in a person. Name the disease the person
would suffer from; state how it can be treated. (02 marks)

2. (a) In the table below, state any three excretory organs found in mammals and in each case
give two examples of excretory substances excreted by the organs stated. (06 marks)

Excretory organ | Excretory substance
1

(b) Why is it important to maintain a constant blood glucose level? (04 marks)

Lubegaedward@ymail.com Page 40



3. The figure below shows the circulation of blood in the kidney.

Vessel X
Left kidney
Vessel Y
ubule Z
(a) (i) Identify: (03 marks)
VS S I X e
VS SE X e e
TUDBUIE Z . e e e e e e e e e e e e
(ii) State the function of; (03 marks)
VS SE X o e
BT TS SRS
TUBUIE Z e e e e et e m——————— s
(b) Sate two differences in the compasit of the fluid in vessels X and Y. (02 marks)
Vessel X Vessel Y

(c) How are the kidneys of importance in the mammalian body? (02 marks)

4. The figure below shows the position of the hair on the surface of the skin of a student in two
environmental conditions.

Hair
/ /—Hair /
Skin surface
Skin surface / .
\ Hair erecte muscle
Hair erecter muscle
(a) State the environmental condition under which the student is for the hair to show the
position represented in; (02 marks)

()  Fig(a)
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(i)  Fig (b)

(b) Explain how the position of hair in the figures above enable the student to survive in such
environmental condition stated in(a) above
() Fig(a) (04 marks)
(i)  Fig (b) (04 marks)

(b) Explain how each of the following parts of the mammalian skin is of importance.
) Hairs (03 marks)

(i) Sweat glands (03 marks
(i)  Sebaceous gland (03 marks)
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6. (a) explain the following observations
0] Small desert animals have long loops of leg02 marks)

(i)  Endotherms need to eat more food than ectotherms of the same mass

(i)  Mammals in warm climates frequently have larger extremities than those in cold
climates

7. The figures below represent two organisms adapted to live in certain environmental

conditions

A B
(a) Which of the above figures represent an organism adapted to live in;
) Hot environmental CONditioNS............covvvviemiiieeeeeieeeee e (0%, mark)
(i)  Cold environmental CONAItIONS .........uiiiiiiiiiiieiiiie s (0Y, mark)

(b) Explain how the organisms represented in the figure above adapted to live in the
environmentatonditions stated in (a) above.
(i) Hot environmental conditions(03 marks)
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(i) Cold environmental conditions (03 marks)

(c) State three other adaptations possessed by the organism represented by theabguee
to live in its environmental condition stated in (a) above. (Oks)a

8. A certain plant species grows in cool and wet, hot and dry conditions in Uganda. The average
values of leaf measurements were takem plants obtained from climatic conditions. The two
plants were labeled P and Q

Measurements of leaves (arbitrary units)

Plant Length Surface Area Volume

P 31 124 37.2

Q 85 425 42.5
a) Calculate the surface area to volume rationdchelant (2marks)
PlantP
PlantQ

(2 marks)

(b) Identify with reasons, habitats which P and Q were obtained.
PlantP
Habitat: eééeéeéeéeéeéeéeeéeceecéeéecéeceecéet
Reason: éeééeééeééeeéeéecéeéeceecéecéeecéecéecéece
eéeéeeccéeéeecéeéecceececeeecéeéecéecéecéeéecéet
eéeéeeceecéecéeéeceecéeceecéeéecté
PlantQ
Habitatée ¢ é ¢ é e e ééeééééeéeécééeéeéeeéeééeeéeé
Reason: ééeééééecééecéeéeéeécéeéecéeéeéecéeéeéecéece
eéeéeecéeéeecéeéecceeccéeecéeéecéecéecéeéecétet
céeeéeéeecéeéecéeecéecéeéececéecéeéeceeccétec
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c) Suggest which of the leaves from P and Q would have a thifec@ive reasons for your

answer

,,,,,,,,,,,,,,,,,,,,,,,,,,,

Leaf : ceeeeeeeeeeeeeceeeceeeeceeeeeeeece.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eééeecééeceééeceéeceeéeceéeceeéeceéececté
SECTION C
1. (a) What is meant by excretion? (02 marks)
(b) Explain why the liver have such a large amount of blood flowing through it? (02 marks)
(c) How is the liver important in the process of Homeostasis? (011 marks)
2. (a) Differentiate between excretion and egestion(02 marks)
(b) Describe the structure of a human uringygtem. (10 marks)
(c) Why is excretion important in living organisms? (03 marks)
3. (a) what is the role of each of the following hormones in the process of homeostasis
) Anti-diuretic hormone (06 marks)
(i) Insulin (04 marks)

(b) Explain why animals feeding omqgtein rich diet produce more nitrogenous wastes than
those feeding on carbohydrate rich diet. (04 marks)

4. (a) Describe how the human body can regulate
) Low levels of glucose (05 marks)
(i) High water level in blood (05 marks)

(b) Why do desert animals produsraall amount of concentrated urine? (05 marks)

5. (a) Draw a well labeled structure of the nephron (04 marks)
(b) Describe how the nephron is adapted for;
(i) Ultra filtration(05 marks)
(i) Selective reabsorption (06 marks)
6. (a) State any four factors that must lepkconstant in the body(04 marks)
(b) A boy on a cold morning sits on a metallic desk, describe the ways through which the
boy;
(i) Losses heat to the surrounding (04 marks)
(i) Can minimize heat loss to the surrounding (06 marks)
7. Describe how a snake is ablerégulate its temperature throughout the day. (15marks)
8. (a) State how desert animals are adapted to avoid overheating. (06 marks)
(b) Explain the relationship between body size and heat loss. (06 marks)
(c) Of what advantage is ectothermy over endother@8/n{arks)
9. How do endotherms;
0] Minimize heat loss
(i) Control over heating
10.(a) Explain the advantages of ectothermy and endotherif®s Marks
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(b) A shrew is the smallest mammal in Africa. It eats a lot of food which is mainly
insects rich in fats. Explain withe shrew eats:

) A lot of food. (02 Marksg
(i) Mainly insects rich in fats.(02 Marksg
(c) Describe the mrcess of excretion in plant@6 Marks

11.(a) Define the term Osmoregulation. (01 Mark)
(b)  Describe the mechanism of Osmoregulation in thedrmbody under the following

conditions:
0] High osmotic pressure. 07 Nlarkg
(i) Low osmotic pressure. 07 Nlarkg

Lubegaedward@ymail.com Page 46



COORNINATION
SECTION A

1. In an experiment, ady was made look at a bright lamp placed just in front of him, the
lamp was gradually moved away from the boy and the diameter of both the lens and the
pupil was determined and recorded in table 1 below. The experiment was carried out in a

dark room.
Distance moved by the lamp Diameter (mm)

(cm) Lens Pupil

30 9.80 0.30

90 5.90 2.65
150 4.80 5.20
210 2.50 6.70
270 1.95 7.40

(a) Plot a graph to represent the information in table1(06 marks)
(b) State the relationship between distance moved by the lamp anetelizof)
() Lens (01 mark)

(c) Explain the relationship stated in (b) above
() Lens (04 marks)

(d) Using your graph, determine the diameter of both the pupil and lens when a lamp is
placed 117cm from the boy.
() Pupil(01 mark)
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(e) What is the adaptive significance of the diamefahe pupil when the lamp was only
30cm from the boy? (02 marks)

2. Table 2 shows results obtained from an investigation carried out on axons of neurons of
three organisms to determine factors that affect the speed of impulse transmission.

Type of neurone

Diameter /um

Characteristic of

Speed of impulse

the axon transmission/ms’
Cat axon 1.0 Un myelinated 3.0
Cat axon 10.0 Myelinated 50.0
Frog axon 10.0 Myelinated 30.0
Squid axon 1000.0 Un myelinated 30.0

(a) Using the information in the table above, state two conditions of the axon of the
neurone which favour maximuapeed of impulse transmissi{@2 marks)

(b) With a reason, state the organism that will;
() Rapidly respond to stimuli(02 marks)

(c) Explain the effect of presence of a myelin sheath on transmission speedeof ne
impulse. (04 marks)

(d) Suggest an explanation for the difference in the speed of impulse transmission between.
(i) The two axons of a cat(03 marks)
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(e) Cat axons are very like human axons. Calculate how long it would take a nerve impulse

leaving the spinal cord to travel downaxon in the arm a distance estimated to be
1.5m. (04 marks)

3. The table below shows the effects of different concentrations of auxtiedr stimulation
(+) or % inhibition €) of growth of different plant parts

Auxin concentration (ug per ml) % growth

Root Bud Stem
10%° 0 - -
1010 60 0 -
10°8 -200 100 0
10° - -25 130
10* - -200 175
10? - - 100
10 - - -200

(a) Plot a graph toepresent the effects of different concentrations of auxin on % growth of
different plant parts (06 marks)

(b) Compare the percentage growth promotion of the different plant parts at the different auxin
concentrations (04 marks)

(c) State the maximum auxin concentration that could promote growth ; (@drks)
) Roots

(i) BUS . a e e e e
(i)  Stems

(d) Explain the difference in the maximum auxin concentration that would promote growth in
roots and stems. (&3 marks)
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(e) What is the significance of high auxin concentration in
0] Roots (02 marks)

(i)  Stems (02 marks)

4. Below are graphs showing percentagenulation of growth against Auxin concentration

A
200-
CA
i)
©
S |'0]
e E
< 7 _Shoot
e
)
<
S 0
O c
S
=
= Rnnts
Sv
100957155 1b° 10 10° 102 1ot 100 100 1 1o

Concentration of auxin@arts ner million)

(a) What are the graphs about? (O1mark)
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(d) i) Explain why the maximum growth in a root has reached maximum at very low
concentration of auxin? (02 marks)

Shoot éééeéeééeceéééeeceééeeeééeée( O1lmark)
(iv). Using the information on the graph, draw three conclusions represented by the graph.
(03 marks)

Section B

1. In an experiment to investigate the effect of humidity on response in wood lice, a student
placed woodlice at the centre of a choice chamber as shown in the figure below and left the
apparatus to stand for 30 minutes.

[ e ¥ e—" ]

Damp —_ oo

:""ii‘
cotton v \\W
ood lice

(a) (i) State he direction to which the woodlice will move towards mostly (01 mark)

(i)  Explain the direction of movement of the woodlice stated (03 marks)
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(b) What is the adaptive significance of the behavior shown by the woodlice in the
experiment? (02 marks)

(c) Suggest one importance of each of the following in the experiment.
() Plasticine(01 mark)

(i) Silicagel(01 mark)
(i)  Damp cotton wool(01 mark)

2. Infigure2, A represents an experiment set up to show the effect of light on the growth of
oat coleoptiles; B represents the same apparatus a day later.

2 3
2 3 () Key
] 1 1.Tip cut off
H H 2. Tip covered with a cap

of Aliminium foil

3. Tip cut off and replaced
by a treated agar block

[ERN

SetupA Setup B

(a) () By means of arrows indicate the direction of light falling on seedling in setup A. (01
mark)
(i) State the aim of the experiment represented in figure 2(01 mark)

(b) Explain the appearance of the coleoptiles as shown after one day
(1 Coleoptile 1(02 marks)

(i)  Coleoptile 2(03 marks
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(i)  Coleoptile 3(03 marks)

3. Figure3 shows an experiment carried out by a student to determine the effect ohlight
coleoptiles and radicals.

Unidirectional Unidirectional
;‘ésource ofight j%/source of light

|
C)o\leootile tip /\ R;gical f
Ground level P

Ground level

(a) In the space below redraw the illustrations in figure 3 to show the response of the coleoptile
and radical when subjected to the unidirectional source of light.
0] Coleoptile(01 mark)

........... ( ||)Rad|ca|(o1mark)

(b) Explain the response shown by the;
) Coleoptile(03 marks)

(i) Radical (03 marks)
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(b) Tablel has three stimuli. Complete the table by filling in the type of response and one
example of each of the responses shown in plants. (03 marks)

Stimulus Response Example of response
Touch

Force of gravity
Water

(c) State onemportance of each of the responses stated in the table above. (03 marks)

5. Figure 4 is an experimental setup used by a student to investigate the effect of auxin
distribution on growth in coleoptiles. The experiment was carried out in the dark.

Agar block
Razo with auxin
blade

Coleoptile A L ColeoptileB

(a) On the right hand of each coleoptile in figure 4, draw antitiion to show the response
by shoots afte8 days. (02 marks)

(b) Explain the response shown by ;
) ColeoptileA(03 marks)

(i)  ColeoptileB(03 marks)
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(c) Why was the experiment carried out in the dark? (02 marks)

6. (a) Giving an example in each case, explain what is meant by;
() Tropic response (02 marks)

(b) State how nastic response and tropic response are;
(i) Similar(02 marks)

7. (a)Define the following terms
() Phototropism (01 m&)

(c) State any two importanceseach of the following hormones to plants
(i) Auxins (02 marks)
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(b) How are hormones and enzymes?
0] similar (03 marks)

(i)  different (03 marks)

9. The figure below shows the location of some major glands in man

(a) What general name is given to the glands labeled 1 to 5. (01 mark)

N

B o

(b) In the table below state one hormone secreted by the gland stated and in each case state one

effect of the hormone secreted. (06 marks)

Gland

Hormone

Effect

G WINF
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(c) If gland 3 is damaged during an accident, state {{¥epossible effects on the patient.
(03 marks)

(b) While the students were revising during night preps, a lion entered the prep room where
the students are and starts nogr
) What would happen to the | evel of adren

(i) State the effect of the changes in adrenaline level stated in b(i) above on the
circulatory and respiratory syshs.
Circulatory system (02 marks)

11.Explain the following observations
@When a piece of thread was tied tmghtI|y |
subsequently had difficulty in digestion of food but did not get diabetes (04 marks)

(b) An individual whose pituitary gland was damaged in an accident shows permanent
retarded growth. (03 marks)
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(c) A person suffering from stress for years later develops hypertension (03 marks)

(a) (i) Name the parts labeled W to Z(02 marks)
W Y
X i Lo i
(i) What is the importance of parts W and Z to the spinalz¢@@ marks)

(b) By use of arrows, shovié direction of flow of nerve impulses along the neurons in the
spinal cord (01 mark)
(c) Of what importance is the spinal cord to the body of an organism? (04 marks)

13.(a) giving an example, explain what is meant by
()  Spinal reflexes (0', marks)

(i)  Cranial reflexes (01, marks)
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(b) What are the characteristics of reflex actions? (04 marks)

(b) In what ways are conditioned reflexes;
(i) Similar to simple reflexes (04 marks)

Neurone X Neurone Y
(a) (i) Giving a reason in each case, identify the type of neurone represented by
NeuroneX(01Y/, marks)
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NeuroneY (01'/, marks)

(i) State the functions of each neuron in the body
NeuronX(01 mark)

(b) By means of an arrow, show the direction of impulse on each neurone (02 marks)
(c) In which ways isneurone Xstructurally different frormeurone Y? (03 marks)

16.In an experiment on conditioned reflexes in dogs, lvan Pavlov allowed dog to hear the
sound of a bell and observed that the dog did not salivate; he then presented taisty mea
the dog and observed that the dogs salivated. He presented the meat and rang the bell
simultaneously several times the dog salivated, He later rang the bell without presenting the
meat and observed that the dog went on salivating, when he rangl twéHmait food for
some time the dog later stopped salivating.
Using the information above,;
(a) State the;
(i) ineffective stimulus (01 mark)
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17.The figure below shows the appearance of th$ iris in two conditions of light intensity.
r X — Circular
muscle

Pupi
Radial
muscle

(a) Giving a reason, ldentify which of the figures represent the state of iris in vision in;
0] Dim light (02 marks)
(i) Bright light(02 marks)

(b) Describe how each of the appearances of the iris is brought about during vision in;
0] Dim light (02 marks)
(i) Bright light (02 marks)

18.Figure 5 represents a section through a mammalian eye.

Region X

(a) State one function of each of the following parts labeled on figure 5 above.
Part A(01 mark)
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Part B(01 mark)

(b) (i) What happens to the shape of part B when an individual changes focus of the eye from a
near object to a distant object? (01 mark)

(i)  Describe how the changes in shape of part B stated in b (i) occur. (4 marks)

(c) Explain why no image is formed when light rays from an object falls on region X.
(02 marks)

19.Figure 6 shows a lens which is used to correct a defect in the eye.

@S

(a) () Name the defect that can be corrected by lgms. (01 mark)

(b) Draw light rays on the figure to show how the defect cacobbeected. (03 marks)
(c) What is the effect of each of the following movements of the different parts of the eye?
(1 Contraction of the iris (02 marks)
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(i) Relaxation of suspensory ligaments(02 marks)

20.Figure 7 shows the eyes of two individuals with defects of the eye

Image
< mage
A { - J
T -
bject
Individual A Individual B
(a) State tne aerect snown by the eye of ;

) Individual A(01 mark)

(b) What are the possible causes of the defect shown by;
) Individual A(02 marks)

(i)  Individual B(02 marks)

(c) Draw diagrams to show howeldefects shown by the individuals can be corrected.
) Individual A(02 marks)

(i) Individual B(02 marks)

21.Figure8 shows part of a section of a human eye.

Lens
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(a) Name the parts labeledandy. (01 mark)
X:
Y:
(b) What is the funtion of structure y in the eye? (02 marks)

(c) If a person entered a room with bright light, state the changes that would occur in each of
parts x and y of the eye.
0] X(01 mark)

(d) In the space below, draw the shape of the lens only, when the eye is focusingaoaon
a distant object respectively. (02 marks)

When focusing on a near object When focusing on a distant object

(e) Describe how the shape of the lens is brought about when the eye is focusing on a near
object. (02 marks)

22.Figure9. Representa section througa mammalian eye.

(a) Give two functions of structure X to the eye. (02 marks)
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(i) How does structure Y respond to the stimulus stated in (b)(i)? (03 marks)

(c) How is part Z involved in the change of focus of the eye from a distant object to a near

object? (04 marks)

SECTION C

1.

(a) What is an eye defect? (02 marks)

(b) Descibe the different types of defects of the eye, giving one cause and corrective
measure in each case. (13 marks)

(a) What is meant by accommodation? (02 marks)

(b) Compare the adjustments in the eye during accommodation. (08 marks)

(c) Describe the role dhe iris in accommodation. (05 marks)

(a) Describe the structure of a motor neuron. (07 marks)

(b) Compare the structure of a motor neuron with that of a sensory neuron. (08 marks)
(a) What is meant by a reflex arc? (02 marks)

(b) A boy hears a loud sodrof a gunshot gets scared and runs away. Describe the events
leading to this escape. (13 marks)

(a) Draw a well labeled structure of a man showing the location of the major endocrine
glands. (07 marks)
(b) Giving one effect in each case, state one horraeaeeted by each of the glands on the
illustration in (a) above. (08 marks)
(a) Describe the path of light rays from the object onto the retina. (06 marks)
(b) How is the human eye adapted for its function(s). (09 marks)
(a) Explain why the pituitary ghal is also referred to as a master gland. (02 marks)
(b) Why should the growth hormone be released in only required amounts? (04 marks)
(c) Compare endocrine and nervous coordination. (09 marks)
(a) Of what importance is hearing in mammals? (04 marks)
(b) Describe five possible causes of deafness in individuals.(05 marks)
(c) How is the human ear adapted for its functions? (06 marks)
(a) Outline the roles of the hormones secreted from the ankele of the pituitary gland.
(09 marks)
(b) Why is under secretion of insulin by the islets of Langerhans fatal to human life.
(06 marks)

10.(a) How are auxins of importance to gneplants? (05 marks)
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(b) Describe an experiment to show that uneven distribution of auxins cause uneven growth
in plant shoots. (10 marks)
11.(a) Explain how light brings about response in green plants. (05 marks)
(b) How are tropisms of importance to grggants? (10 marks)
12. (a) Define the following terms; (02 marks)
() Tropism
(i) Reflex action

(b) In what ways are tropisms and reflex actions;

) Similar? (03 marks)

(i)  Different? (07 marks)
(c) What is the importance of reflex actions to animals? (03 marks)
13. (a) Define

) Phototropism (01 mark)

(i)  Geotropism (01 mark)

(b) Describe an experiment you would carry out to determine the effects of light on the
shoot of a dicotyledonous plant. (13 marks)

14.(a) What is meant by tropisms? (02 marks)

(b) How are different types of tropis of importance to green plants? (13marks)
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LOCOMOTION
SECTION B
1. (a)(i) What are antagonistic muscles? (02 marks)

(i) State any two examples of antagonistic muscles resferfor locomotion in
insectg(02 marks)

(c)The figure below shows the structure of

) on elastidibre
Joint

\ o % Exoskeleton
Direction

of bending

) Identify the type of joint labeled joint Y(01 mark)
(i)  State what happens to muscles X and Y in order for the leg to bend in the direction of
the arrow. (02 marks)

Muscle
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(a) With a reason identify;
0] The type of flight muscles shown in the figure above. (02 marks)

(i)  The stroke represented in the figure above.(02 marks)

3. Figure 2 shows the different types of instability faced by fish during swimming

!

L p~
|
4/
@ (b) ©
(a) () Name the type of inabilities represented in

FIQUIE 2(8) .evvveei i (01 mark)
FIQUIE 2(1) .o (01 mark)
FIQUIE 2(C) € € . oo e (O1lmark)

(i) State how the instabilities in a (i) above ardueedin fish. (03 marks)

marks)
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4. (a) Why are the following fins of importance during locomotion in fish
0] Paired fins(03 marks)

(i)  Median fins (03 marks)

(b) Describe how action of myotomes brings about generation of a propulsive force.
(05 marks)

5. Figure 3 below shows two types of feather found on birds

@ (b)

(a) Giving a reason, Identify the type of feather represented in;
() Figure 3(a) (0¥, marks)

(b) How are the feathers in figure 3 adapted for their functions
() Figure 3(a) (04 marks)
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(i) Figure 3 (b) (03 marks)

6. How are birds adapted for each of the following to ensure effective flight?
(a) Low weight (03 marks)

7. How does each of the following structures aid locomotion in organisms where they are
found
) Arolium (03 marks)

(i) Bustard wing (03 marks)
(i)  Swim bladder(02 marks)
(iv)  Greatly enlarged fenm(02 marks)
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8. (a) Describe how each of the following types of flight is achiemdiirds.
) Flapping (03 marks)
(i)  Gliding (02 marks)
(i)  Soaring (02 marks)

9. (a) Describe how the skeleton is important for each of the following in humans
0] Support(02 marks)

(i) Protection (02 marks)
(i)  Locomotion(02 marks)
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(b) State three requirements for locomotion to take place in animals. (03 marks)

(b) Complete the table below, by filling in two examples of each of the fijoent (03 marks)

Type of joint Examples

Immovable

Partly movable

Synovial

(c) How does each of the following structures are of importance at joints
(i) Cartilage (02 marks)

12.Study the diagram below and answer the questions that follow.
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(a) Name the parts labeled A to L on the diagram above(06 marks)

(i) State the location and one function of the joint identified in a (i) above in a mammal.
o Tox= 11 0] o FA TSP (01 mark)
Function (01 mark)
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(c) Explain what happens @jointwhen it is damaged03 marks)

(a) Identify which of the muscles in figure 2 is responsible for
) Lowering Of the arm.........oovvviiiiiiiiic (01 mark)
(i) Raising of the fore arm...........ccoooiiiiiiiiiieeee ) (01.mark)

(b) Describe how the following movements are brought about by the muscles on figure
) Lowering of the arm@3 marks)

(i) Raising of the arm.(03 marks)

(c) Explain the importance of contraction of muscle A when an individual touches a hot object.
(02 marks)
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32. (a) The figure below is of a human skeleton. State the functions of any seven labeled parts. (7

marks).

Skull 2= )
3 N

L 7 j‘; )
Lower
Cervical n Clavicle
Manubrium N et '
Sternum 2= :'—"; Scapula
AR
R b = Humerus
N AT
Rlb E—;, e
A ‘ sy b
Lumbar 1-" e %
M R N e
S A SKYP L Ny Res
A . XRe Carpals
.'IL,\ = Metacarpals
- Phalange
Femur
Patella
Tibia
Fibula
Tarsals
—— Metatarsals
Phalanges
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SECTION C
1. (a)Make a labeled drawing of a quill feather. (07 marks)
(b) How is the quill feather adapted to its functions? (04 marks)
(c) State the differences between a quill feather and a covert tg@éhenarks)
2. (a) What are the functions of the skeleton in mammals? (04 marks)
(b) With the aid of a labeled diagram, describe how movement is caused in a named hinge
joint in a named mammal (11 marks)
3. (a) Explain why a skeleton is necessary in a mammabbaly. (10 marks)
(b) With the aid of labeled diagrams describe how a human arm can bend and straighten.
(05 marks)
4. (a) How are the vertebrae adapted to carry out their functions? (06 marks)
(b) Explain how the limb girdles and limb bones adapted to carry out their functions.
(09 marks)
5. (a) Using a well labeled illustration, show the location of the two main regions of a human
skeleton(06 marks)
(b) Describe the arrangement of bones in a named pentadactyl limb of a human. (09
marks)
6. (a) Describe the structure of different types of skeleton in animals giving an example in
each case. (09 marks)
(b) Explain hav the skeleton in mmmals is structurally adapted to its functions (06
marks)
7. (a) Using illustrations, shovhé different types of feathers on the bird(10 marks)
(b) How are feathers of importance to birds? (05 marks)
8. (a) What is meant by an Aerofoil? (02 marks)
(b) Draw a well | abel ed 111 ust thamaoveamentof a
of air in relation to the position of the wing (04 marks)
(c)in which ways are birds adapted for flight? (09 marks)
9. (a) Explain why do birds fly? (04 marks)
(b) Describe the mechanism of active flight in birds. (11 marks)
10. (a) Draw a well labelled diagram to show the arrangement of bones and muscles that form
the hinge joint of the human elbow. (05 marks)
(b) Describe how the muscles bring about movement of the joint at the elbow. (08 marks)
(c)State two non structural functiooba human skeleton (02 marks)
11. (a) Describe how direct flight muscles bring about flight in insects (11 marks)
(b) How are insects adapted to flight? (04 marks)
12(a) Compare flight in insects with that in birds (09 marks)
(b) Describe her walking is brought about in insects (06 marks)
13. giving an example in each case, describe the adaptive modifications of insect legs (15
marks)
14.(a) describe how forward movement in water by fish is brought about(08 marks)
(b) How is thefish adapted to locomotion in water? (07 marks)
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REPRODUCTION
SECTION A
1. The graph below shows the changes in concentration of two hormones in the blood of
an 18 year old female over a period of 28 days.

A

Concentration
of hormone in
blood

_____luteinizing hormone

Follicle stimulating
hormone

»
) T T t T T >

0 4 8 12 16 20 24 28
Time (days)

(a) How are the changes in concentrationubéinizing hormone and follicle stimulating
hormone
) Similar(03 marks)
(i) Different (03 marks)

(c) Explain what cause the changes in levels of the two hormones betweandl24' day.
) Luteinizing hormone (03 marks)
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(i)  Follicle stimulating hormone(03 marks)

(d) State two functions of ;
() Luteinizing hormone(02 marks)

(i) Follicle stimulating hormone(02 marks)

2. Figl. Shows the variation in the thickness of uterine lining of a 20 year old female over
a period of 28 days.

A

Thickness of
uterine lining

[
»

0 4 8 12 16 20 24 28
Time (davs)

(a) Describe the dinges in the thickness of the uterine lining over the 28 days period.
(04 marks)
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(c) Giving a reason in each case, state the time when impéanis;
() Most likely to occur(02 marks)

(i)  Least likely to occur(02 marks)

(d) Suggest an explanation for what would be observed on the thickness of the uterine lining if
the;
0] Corpus luteum is dé®yed by the 18 day(02 marks)

3. Fig 2. Shows changes in the level of hormones progesterone and oestrogen in blood

during the uterine cycle.
A

Oestrogen

Level of
hormone in
blood

Progesteron

0 4 8 12 16 20 24 8
Davs ofmonth
(a) Explain the changes in the levels of the two hormones in the ;
()] First 14 days of th cycle(06 marks)
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(i) Last 14 days of the cycle(07 marks)

(b) Sate the effect of secretion of the following hormones on the thickness of the uterine wall.
0] Oestrogen(01 mark)

(c) suggest an explanation for vivaould happen to the level of hormones in the blood if;
(i) fertilization takes place(02 marks)

(i)  a pill containing luteinizing hormone is swallowed on th& 22y(03 marks)

Section B
1. (a) define the term oviparity(01 mark)

(b) fig 1 shows the | ongitudinal section of
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Name the partibeled A, B, C and D. (02 marks)

A G
Bl D
(c) State two functions of the parts labeled (06 marks)
@ A
(i) B
(i) C

2. Fig 2 shows diffusion of substances through the placenta.
Maternal tissue

Oxygen blood flow i

Capillary network
in the placema

Direction of blood flow out
(a) Name two materials moved in the direction shown by arfatsled(02 marks)

1 Y ST
) N33 OO

(b) State four functions of the placenta itigrpregnancy(04 marks)
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3. Figure 3. Shows the male urinogenital system.

Widney
Urinary bladder

(b) Name the parts labelled A, B, C and D(02 marks)
A e
B D

(c) What function is performed jointly by the parts A, B and C? (01 mark)

(d) Explain why the testes are always enclosed in scrotal sac and lie outside the abdominal
cavity? (03 marks)

(e) Give three functional differences between the male reproductive system and the female
reproductive system. (03 marks)

4. Table 1.shows comparative effectiveness of some of the birth control methods.

Method Pregnancies per 100 women
Rhythm 25

Coitus interruptus 18

Diaphragm 12

Sterilization 0

Condom 14
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(a) Giving a reason in each case, state the method of birth control which is;
(i) Most effective(0¥, marks)

(b) From the information in tablg, state any two mebods of birth control that are
(i) Mechanical(01 mark)

(c) Explain why the behavioural methods stated in (b) (ii) are uneffective in preventing
pregnancies? (02 marks)

j Embryo
_ _-- J/. 7
;’) /( Uterus
| I

(a) Name the parts labelled X, Y and Z. t@Inarks)
G

AP P R PUPPPP PRSPPI
(b) State twdunctions of parts labelled
) Y (02 marks)

Lubegaedward@ymail.com Page 83



(i)  Z(03marks)

(b) Describe how each of the following kind of twins may arise

) Identical twins (03 marks)

(i)  Norridentical twins (03 marks)

SECTION C

1.

(a) What is gestation? (02 marks)
(b) Describe the changes in the human female reproductive system from the time of
fertilization to birth(13 méks)
(a) What is family planning? (02 marks)
(b) Describe the different chemical and mechanical methods of birth control. (13 marks)
(a) Giving an example in each case, describe the different types of asexual reproduction in
animals. (10 marks)
(b) Why areorganisms that reproduce asexually at a disadvantage? (05 marks)
(a) Describe the methods of asexual reproduction found in lower organisms. (10marks)
(b) How does asexual reproduction differ from sexual reproduction? (05 marks)
(a) What is meant by reprociion? (02 marks)
(b) Describe how the spirogyra reproduces

(i) Asexually (03 marks)
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(i) Sexually (08 marks)
(c) What are the advantages of sexual reproduction over asexual reproduction? (02 marks)

6. (a) With the help of diagrams, describe sexual reproductiomhizapus. (10 marks)
(b) Outline the advantages of sexual reproduction. (05 marks)
7. using suitable examples, describe how new plants arise asexually(15 marks)
8. (a) explain how flowers are adapted to wind pollination(10 marks)
(b) What are the benefits of e reproduction in plants? (05 marks)
9. (a) Give three secondary sexual characteristics in a human female. (03 marks)
(b) Describe the events that occur during the menstrual cycle in a mammal. (12 marks)
10.(a) What are sexually transmitted diseases? (02spark
(b) Give four examples of sexually transmitted diseases (STD) and state two symptoms of
each STD mentioned. (10 marks)
(c) How would one prevent the spread of HIV/AIDS? (03 marks)

VARIATION, HEREDITY AND GENETICS

Section A
1. The following results were ¢dined from a study of the population growth of fruit flies
Drosophila.
Time(weeks) 1 2 3 4 5 6 7 8 9 10

Number of flies| 20 44 82 145 221 275 320 312 295 270

a)i) plot a graph of Drosophila population against time.
(i) Describe the trend of the graplring the ten weeks.

(i) Explain the trend of the graph
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b) At the seventh week it was observed that some of the flies were red eyed and others white
eyed. In the previous generation however all the flies were red eyed

i) If the two alternative eye colours are inherited according to the Mendelian laws which one
them is recessive?

SECTION B
1. (a). Whatis a recessive gene? (02 marks)

7z 7z 7z

e

7z

e

7z 7z

D
@

@

@

@

@D

-
D
D
D
(9]

D
D
D
D
-
D
D
D
D
D
D
D
D
)
D
D
D
D
D
D
D
D

e

7z

é

eée eéeée eée eéeeé

(b). Amman who is a carrier for albsm married a normaloman. Using suitable symbol,
work out the proportion of the possible genotypes and phenotyplesiothildren

D~
D~
D~

eeeé

D
D
D
D
D
D
-
D
D
D
@

D
D
D
D
-
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D
D
D
D
D
D
D
D
D
D
D
D
D

-
-
D
D
D
D
D~
D
D
D
D
D~
D
D
[N
-
-

(06 marks)
eééeéeecéeéeecéeéecéeceecéeéecéeéecéeéecéet
eéeéeeceecéecéeéececéecéeéecéeéteceecéecétet
eéeéeecceeéecéeéececéecéeéecéeéteceecéecétet
eéeéeeceecéecéeéeceecéecéeéecéeéteceecéecétet
eéeéeeceecéecéeéeceecéecéeéecéeéecceecéecétet
eééeéceecéeéeecéeéeéeeceéeeceecéeéeécéeéeceecéeceetd
eéeééeecéeéceeéeéecéeéceecéeéecéeéecéeéecéet
eéeééeecéeéceeéeéecéececéeéecéeéecéeéecéet

(c). Give two benefits of studying human genetics. (02 marks)
eéeéeeceecéecéeéecceecéeecéeéecéecéecceecéecétet
eéeéeecceceéecéeéececéeceecéeéceecéececéecect
eéeéeéceecéeccececeéeéecéecéecéeéeccée

2. In a breeding experimentparre black mouse was crossed with a pure bred white one. All the
f1 off springs were black.
(a). Explain this information by means of a genetic diag{@marks)

7

@ D O DO D Dy Dy D
@ D DO DO D Dy Dy D
@ D O DO D Dy Dy D
@ D O DO D Dy Dy D
@ D O DO D Dy Dy D
@ D DO DO D Dy Dy D
@ D O DO D Dy Dy D
@ D O DO D Dy Dy D
D D D D D Dy Dy D
@ O O O O Dy Dy D
@ O O O D~ Dy Dy D
@ O d DO O Dy Dy D
@ O DO DO D Dy Dy D
@ O DO DO D Dy Dy D
@ O O DO O Dy Dy D
@ O O O D Dy Dy D
@ O DO DO D Dy Dy D
D D D D D Dy Dy D
@ O d DO D Dy Dy D
@ O d DO D Dy Dy D
@ O d DO D Dy Dy D
@ D D DO D Dy Dy D
@ D O DO O Dy Dy D
@ D O DO O Dy Dy D
@ D O O O Dy Dy D
@ D O D D D Dy D

D D DO D D Dy Dy D
D D DO D D D Dy Dr
D D DO D Dy D Dy Dr
D D DO D D D Dy Dn
D D DO D Dy D Dy D~
D D DO D D D Dy Dn
D D DO D D D Dy D~
D D DO D D D Dy D~
D D DO D D D Dy Dn
D D DO D D Dy Dy D
D D DO D Dy D Dy D~
D D DO D D D Dy Dn
D D DO D Dy D Dy Dn
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(b). If theF1 off springs were allwed to interbreed what proportion of th2 generation would
be expected to heterozygous? Explain your answer using a diagram to show the cross you
would do.(05 marks)

7 7 7 7

D
D
D
D
D
D
D
D
-
D
D
D
D
D
D
D
D
-
D
D
D
D
D
D
D
D
)
D
D
D
D
D
D
D
D
D
D
D
D

3. Mary has parents who are both carries of the sickle cells allele. Mary is gettingdmathie
Aaron whose parents both dead but none of his relatives suffer from sickle cell anaemia neither
Mary nor Aaron has sickle cell anemia. Mary and Aaron have come to ask you about the
probability of their children having sickle cell aneamia.

(a). How would you explain to them what a carrier i@P2 marks)

eéée

7 7 s

ééeéé

7z 7z 7 7z 7z 7z 7z 7z 7z 7 7z 7z 7z

ééeeéeééeeeeeeceeeceé

7 7 7 7 7 7 7 7 7 s 7 7 7 7

eéeéeeéeéeecéeé

eééeecéeéeéeeéecéeéeccece é

(b).Using agenetic diagram, explain how Mary and Aaron, Might have a child with sickle cell
aneamia, or is a carrier of sickle cell aneamia. You need to show the possible genotypes of

Aaron and Mary and the possible genotypes of their children.

D
D
@

@

D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

M M
M M
D D
D D
M M
M M
(0]
(0]
M D
M D
M D
-
-
-
-
-
-
-
-
-
-

(06 marks)

7 7

@ O D DO D D
@ O D DO D D~
@ O DO DO D D~
@ O DO DO D D~
@ O D DO D D~
@ O D D D D~
@ O D DO D D~
@ O D D D D
M Dy Dy D~ D D
@ d D DO D D~
@ d D DO D D~
@ d D DO D D~
@ d D DO D D~
@ ® D DO D D~
@ ® D DO D D~
@ ® D DO D D~
@ ® D DO D D~
M D D D D D
@ d D DO D D~
@ O D D D D~
@ ® D DO D D~
@ d D D D D~
@ d D D D D~
@ ® D D D D~
@ d D D D D~
@ ® D D D D~
My D D~ D D D
M Dy D D~ D~ D
M D D D~ D~ D
M D D D~ D~ D
M D~ [ONNO
M D~ [ONNO
M D~ D @D
M D~ (O}
D D D~
D D o D
M D~ [ONNO
M D~ [ONNON
M D~ [ONNON

—
~—+

(c). what is the probability of these outcomes if Mary is a carrier but Aaron ig¢Qitfarks)

7

N

7 7 7

eééeeceéeceecéeececéeceecéeceééecececeté e
eééeececéeceeéeececéeceecéeeceéeceeéeececéecececté
€Eéééecéééécéeéééceéeceéeeeeceeéeeececé
€Eéééécéééécéeéééeeeéeceeéeeéeeeceeéeeeeecee
4. (a)Whatis asexlinked charactét(01 mark)
Eééééeécééécééééeeceéeceeéeeceéeeececeéeéeeeceeeeccete
eééeececéeceecéeeceecéeceecéeeceéeceeéeeceecéeeecceté
eééeececéeceecéeeceecéeceecéeeceéeéeceté

(b). State any four example characteristics of sex linked charg€@#nmsarks)
eééeeceéeceééeceéeeceééecéeéeececeéeeceecéececté
Eééééeécééécééééeeceééeceéeéeeceéeeceeceeéeeeceeeeeeccete
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o D
o D
o D
o D
o D
o D
o D

o D

D D~

o D

o D

o D

o D

@ D

o D

o D

o D
D D~
o D

o D

o D

o D

o D

M D
o D

D D

D D~

M D

M D

M D

M D

M-
M-
M-
M-
[N

-
-
-
-
D~

(c). Two individuals with a sickle cell trait have a child whahis probability of this
being a sickler. (Show your workin¢)5 marks)

(D~

7z

-

(D~
(D~
(D~

D~
D~
D~

differentiate betvgestinked characters and séirmited

characters

7 7 7 7

eee

7 7 7

eee

7 7 7 7

ééeéé

M D D
M D D
D D D

D O

D O

é

D D D

D O

é

(a)Giving an example

M -

é

each case,

M -

é

™ -

é

@ O D

™ -

é

™ -

é

o™ D
D D
M D

é

D
D~

D D D

(O N

é

(O N

é

D D D

(O N
D D D

é

D D~

é

D D

é

D D D

N

M-

é

(02 marks)

éeeééee
eeeéeee
é

D~
D~
([N

D~
M-
D~

(b). A normal man marries a woman whose father was colour blind. What is the probability of

producing aolour blindchild?

7z 7z 7z 7z 7z

D
D
D
M D
D
D
D

7z

o @D

(05 marks)

7z

o D

(c). Explain why sedtinked characters phenotypically appear more woman in men than in females.

(03 marks)

7 7 7

eéeéeéecéecec

7

7

eeeeééeeecéecceté

7 7

(b). A woman of blood group A claims thatrean of blood group AB is the father of the child.
The blood test reveals that the child is of blood group O. Use genetic diagram to show

whet her

é
é

t he
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(a) Explain the terrmultiple allelesas used in genetics.
6 &
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(03 marks
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M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D
M D D D D Dy D D D
M D D D D Dy D D D
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
D D D D D D D D D
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
M D D D D Dy D D D~
D D D D D D D D D
D D O D D~ D~ DN Dy D
D O O D D~ D~ DN Dy D
D DN O D D~ D~ DN Dy D
D O O D D~ D~ DN Dy D
D DN O D D~ D~ DN Dy D
D D O D D~ D~ DN Dy D
D DN O D D~ D~ DN Dy D
D DN O D D~ D~ DN Dy D
D D D D D D D D D
M D D D D Dy D D D
M D D D DN Dy D D Dy
M D D D D D D D Dy
M D D D DN D D D Dy
M D D D D Dy D D Dy
M D D D D Dy D D Dy
M D D D D Dy D D Dy
M D D D D Dy D D D
D D D D D D D D D
M D D D D Dy D D Dy
D D D O~ DN DN D DN D
D D D O~ DN DN D DN D

7. (a)Define the following terms as applied in genetics.
(). A hybrid
ceéeéeeééee
ceéeéeeééee eeéée
(ii). A dominant gene (01 mark)

eéeéeéceecéececté
eéeéeéeeéeeéeeéeé
(iif). Monohybrid inheritance (01 mark)
eéeéeecéeéeeéecée é 5
eéeéeeéeéeeéecée 3

(01 mark)
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eEéééeéeéeéeeeeecee

(b). A farmer rearing micerossed &#rownmale mouse with a black female mouse their off
springs casisted of three (3) black miead one (1) brown coated mouse
(). What conclusion can draw about the genotypes of the parent(Gcaarks)

2 eéeééé 2 e eéé

e e e s

e eee

-
-
D~
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-

7 7

eeeeeee

7 7 7 7 s 7

eéeéee
eéeéee eéeéeéeeéeéeeéeé
(i). When one of the male black off springs was crossedtiélparent, only black mice

were produced. Using genetic symbol show how the black off springs were produced.
(03 marks)
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D D D D Dy Dr
M DOy Dy D D~ D
D D O D Dy Dr
D D O D Dy Dr
D D O D Dy Dr
D D Oy D Dy Dr
D D O D Dy Dr
D D O D Dy Dn
D D Oy D Dy Dr
D D O D Dy Dr
M O Dy D D D~
D D Oy D Dy Dr
D D Oy D Dy Dr
D D Oy D Dy Dr
D D O D Dy Dr
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D D Oy D Dy D
D D D Dy Dy D
@ D O D Dy D~
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D D Oy D Dy D~

e
eeeeeeeeecee eeeeeeeeeecee e e e e

(ii). Calculate the peentageof heterozygotesf the offsprings produced in b(ii) above

(02 marks)
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(c) If a black female from the f1 generation was
the expected ratio of black to white off springs? (03 marks)

D D D D~ DN D Dr

8. (a) what is meant by the term homologous chromosomes as applied in genetics

o™ D D

o D DO D
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D D D D~ D D Dr
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e
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(02 marks)
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eééeeceééeecéeéeceéeéeeceéececée

(b) Thediagram below represents a cross betwaebaterozygous black male mammal and
a white female, coat colour in tleeanimals is controlled by the allelBsandb. the gene

for black coat is dominant.

-
D
D

Parents

N\

Gametes

F1 generation

3 A 5 6

0] Indicate on the diagram auuve, the genotypes of the parents, the gametes and F1
generation (03 marks)

(i)  What is the ratio of F1 off springs with black coats to those with whiteZoats

(01 mark)
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animals numbered in th
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(i) Which of th lagram are homoz¢d06tianark)
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M D D Dy D Dy (D
M O~ Dy D D D D~
M D D D D Dy D
M D D D D Dy (D
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D D D D D Dy (D
M D D D D Dy (D
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Section C
1. (a)Distinguish betweemcompletedominance andco-dominanceas applied in genetics.
(02 marks)

(b). When tall pea plastvere crossed with short pea plants. All the plan&slgeneationwere
tall. When two plants of the f1 generation were crossed both tall and short Plants were
produed in the f2 generation.

(). Why were all plants tall in the f1 generation (02 marks)

(ii). Using a suitable symbols, Show the cradseproduce the f1 and f2 generations.

(07 marks)

(c). In rose [ants, When a red flowered plastarossed with a white flower plant all Plants
produced bear pink flowers. Using suitable symbols show the result of crossing a pink
flowered plant and white flowered plant. (03 marks)

2. (a)What aresexlinked gene® (02 marks)
(b) An example of a sex linked gene is one that controls the production of pigrntemRetina
of the eye enabling discrimination between red and green. Absence of this Pigment causes
red-green colour blindness. The allele farmal colour visionR, is Dominant to that for
red-green colour blindness, The gene is located on theckromosome.

(). Write the possible genotype for human with the following phenotypes; Male with normal
Colour vision male with reegreen colour bhdness; and female with normal colour
vision. (03 marks)

(il). A woman with a normal colour vision marries a man with-geglen colour blindness
and they have three children. All the children have normal colour vision. Using a
diagram show their genotypdsxplain the phenotypes of the children. (06 marks)

(c). One of the daughtegetsmarried toaman with a normal colour vision. What will the
phenotype of their sons be? Use a diagram to explain your results(04 marks)
3. (a)State one regioin animals and plants where
(i) Meiosis occurs (01 mark)
(i) Mitosis occurs (01 mark)
(b) Comparameiosis and mitosis (13 marks)
4. Outline the sequence of events that lead to the formation of two diploid daughter cells from a
singe parent cell (15 marks)
5. (a)Whatis meant by variation(02 marks)
(b) Statefour causes of variation in off springsought about as a result of;
(i) Genetic factor$04 marks)
(i) Environmental factorg¢04 marks)
(c) Explain why variations aref anportance to living organism®5 marks)
6. (a)What are vestigial organs, give one example of such of@amaarks)
(b) Explain how each of the following can lead to evolution
(i) Mutation (04 marks)
(i) Sexual reproductiof04 marks)

(c) Suggesteason why individuals with a sickle cell trait are better adapted to live in the

tropics(04 marks)
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GROWTH AND DEVE LOPMENT

SECTION A
1. The figure below shows a graph of changes in mass of seeds during seed germination.
A
Mass
(9)
A

Time (days)
(a). (i) Which mass of the seed/as measured to obtain the results in the figure above?
(01 mark)
(ii). Why is the measurement of growth depending on the mass stated in a(i) above does not
Give accurate reswlto predict growth rate in organism (01 mark)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eéeééeecéeééeeéeéecéeéeecéeéeécéeéeceéeéecéet
(c). (i) Praict what would happen tihe mass of the seéidg beyond point F. (01 mark)
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(if). Suggest two reasons for your predictiorcip) above. (02 marks)

(d). Describe the role ofrizymes in the lsanges of mass of seeds during germination.
(02 marks)

2. The graph in figyre 1 shows the change in dry mass of segdlimggg germination.

T

Dry Mas;
(9)

7

v

Time (days) — >

(a). (). What is meant by dry mass? (02 marks)

(if). Describe how the dry mass of the seedling used to obtain the result in figure 1 was
Obtained. (03 marks)

(b). Suggest an explanation for the changes in the dry mass of the seedling observed in regions.
() R-S (03 marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eééeceééceeceecééceceééeceécéeeceéeececeéeececéecect
(i) ST (04 marks)
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(i) T-U (03 marks)

(c)(i) Other tharthe parameter used in question, State @wyother parameters that cha
used to obtain similar raks(02 marks)

(i1). Explain why use of the parameter used to obtain resufigure 1. Considered to give
More accurate results for measurement of grahdm use of those stateddfn) above.
(03 marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeeeeceeeeeeceeceeececeeeceeceeeeceeeeceeeeeeeceeeeeecece

3. Figure 2 shows a graph of generalized pattern of plant growth rate.
A

Rate of
Growth

Time (days)
(a). State three ways how tne growun rate or tne plant can baed{@8 marks)

(b). From the graph in figure, 2vhatgeneral conclusions can you draw above the growth rate in
plants. (03 marks)
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(c). Suggest an explanation for the changes in growth observed in region;

(. A-B (03 marks)
(i) C-D (03 marks)
(i) B-C (03 marks)
Section B
1. (a)Whatis seedyermination? (01 mark

(b) The figures below show the appearance of two sgemisinated for same number of days.

—<Coleoptile
Cotyledo Hypocotyl Ground level
Ground level Cotyledon
Hypocotyl
Figure (a) Figure (b)

()Giving one observable feature fraime figures above, State the type of germination
undergone by the seed in,
Figure (a) (01Y/, marks)

(iDescribe how each type of gemmaition mentioned in (b) above is abd@4 marks)
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(iif) Mention two examples of seeds that can exhibit the type of germination shown in,

FIQUIE (@) .eemeeeeeeeeeieeeee e (01 mark)

FIQUIE 1(D) oo e e (01 mark)
2. Inan a attept to come up with a tomato garden an old man scattered viable tomato seeds on a

well prepared fertile field , Immediately after scattering them two birds fed on a few of the
seeds they latter passed out in dropping in the same field. After foutheéageseds scattered by
the old man had not germinated but those from the droppings of the birds had gemmated.
(a) Suggest an exptation of ;

().What prevented the tomato seeds scatteretidopld man from germination?
(03 marks)

(b) State two other ways by which the dormancy exhibited by the tomato seed can be broken.
(02 marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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3. The figures below show an experiment setup toshgate germination in seeds.

A B

LLLA” Thread LLL

Moist cotton
wool
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(a) What is the aim of the experiment? (01 marks)

(b) If the setup were left to stand for 4days; State what would be observed in,
() Setup A (01 marks)

(i)  Setup B (01 marks)

(C). State the importance of each of the following in the setup
() Moist cotton wool (01 marks)

(c) Suggest an explanation for what would happen if ;
) Water in setup B was replaced alkalingggallol at the start of experiment. (03
marks)

(i) Dry seeds were wrapped in dry piece of cotton wool in setup B. (02 marks)

4. Figure3 Shows experiment setup used in the in the investigation of the necesstyrmhi@on
for germination.

A B C
' s r r
Moist Soakeg
Dry
cotton ™ /bean \L’-‘;:{‘%\s
@W cotton
wool WY/ seeds WHY ool  bean
bean seeds
seeds

(a) Which condition necessary for seed germinauor 1s veing investigated in the setup shown in
the figureabove? (01 marks)
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(b) In which setup did germination;
0] Take place (01 marks)

(i) Fail to occur (01 marks)

(C) Suggest reasons to support your own answer in,
b ® (03 marks)

(d). Explain why seed some water plants are able to germinde sulbimerged in water.
(01 marks)

5. Figure4 shows an experimental setup akd when a student was investigating conditions
necessary for germination. The experiment in the laboratory was maintainé@ at 20

1 2 3
1 r . la r
A Moist
Qil cotton
Moist Soaked === Boiled Seeds wool
cotton bean |- - _4+— &
ool \@ seeds™ —'56 cooled @Dry
3%/

Ice cubes

water cotton

. . . wool
(a). which setup represent is control experiment.

(b). Explain why.
(i) Water in setup 2 was boiled. (01 mark
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(i)  The seeds wenerapped in moist cotton wool intsg 1 (01 mark

(c). State what would be observed if the experiment was left to stand for 5days in;

(i) Setup 3 (01 marRk
(inSetup 4 (01 marks)
(d). Explain the results in ¢ (i) and (ii) (04 marks)

6. The figure below shows a graph of growth in two animals

A
——
Change Curve
in size of Curve B
the
organisni
Time -

(a) Identify the growth time pattern represented by,

) CUIVE A e e (01.mark)

(i) CUIVE B oo e mmmmmmne s (01 mark
(d) Give one example of animal that shows the growth pattern represented by,

(1 Curve A (01 mark)

(i) Curve B (01 mark)
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(c). Explain how animals showing growth pattern of curve B at a survival disadvantage.
(03 marks)

(b). Giving te location of each, State three typéseristems in plants. (04 marks)

Type Location

1

2

3

(c). Explain the importance of meristems in plants. (04 marks)

)

efine the following terms:
) Growth. (01 mek)

(i) Development. (01 mark)

(i)  Differentiation. (01 mark)
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(b). The figure below shows the longitudinal section of a growing root.

d
c Region X
eaion 'Y
b ReaionZ
(). Name the region;

D G PP PPUUPPPPPPRTPTIN: (01 mark)
Y e (01 mark)
L e (01 mark)

(if). Describe the significance of parts labelled.
a; (02 marks)

(ii). How do parts labeled ¢ and d play a supportive and conducting role in plants
c; (AL mark)

Section C
1. (a) What is epigeal germinatiaf@2 marks)
(b) Explainthe importance of each of the conditiovexessg for germination (06 marks)
(c) Describe an experiment to show that water is necessary for germig@tionarks)
2. (a) What is metamorphosi$02 marks)
(b) Describe metamorphosis in a math3 marks)
3. Describe the stages of development of a toad fentilization to the adult stag€l5 marks)
4. (a) What factors are necessary for germination in sg@dy? marks)
(b) Using labeled diagrams, describe experimensfitavthe necessity of each factor for
germination (13, marks)
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5. (a) With the aid bwell labeled diagrams, explain the difference between hypogeal and epigeal
germination(07 marks)
(b) Describe an experiment you would carry out to show that heat is liberated by germinating
seeds(08 marks)
6. (a) What is seed germinatio(2 marks)
(b) With the aid of diagrams, describe the different typlegermination and give an example of
one plant where each takes pla@de marks)
7. (a) What is seed dormancy®2 marks)
(b) Suggest the causes of seed dormancy and in each case state ways of breakmggiteyd
(10 marks)
(c) How is seed dormancy of importance to plaf@8?marks)
8. (a) Differentiate between primary growth and secondary gra@fihmark)
(b) Compare growth in plants and anim#&@6 marks)
(c) Describe an experiment to show that oxyigenecessary fayermination (08 marks)
9. (a) Outline the changes that occur in a seed during germingtidmarks)
(b)Explain how internal factors affect growth in organis(0$ marks)
10.(a) Explain the external factors that affect growth in organig¢d8smarks)
(b) Describe an experiment to find the regibe region of growth in a roof07 marks)
11.(a) What is meant by growti{@2 marks)
(b) Describethe different ways growth in organisms can be meas(@&dnarks)
(c) State the advantages and disadyges of the methods described in (b) ab{@ marks)

ECOLOGY
SECTION A
1. In an experiment, S.4 students investigated the changes in population numbers of two

species of mites; the spotted mites which feed on oranges and the predatory mites which
feed on potted mites.
A small number of spotted mites were placed in a box with some oranges, three days later a
smaller number of predatory mites were introduced into the box. The numbers of mites
were estimated at weekly intervals for eight weeks. The resutesageshown in the table

below.

Week Number of spotted mites| Number of predatory mites
1 210 100

2 920 340

3 1400 1250

4 750 1900

5 300 950

6 170 750

7 250 360

8 580 130
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(a) State the feeding relationship shown by the two mite species. (01 mark)
(b) Plot this data on a graph to show changes in the numbers of mites over time.
(06 marks)
(c) Describe the changes inetmumber of the mites in the period of 8 weeks.
0] spotted mites (02 marks)

(i) Predatory mites (02 marks)

(e) If the experiment was extended for the next six months, predict what would happen to
the number of mites and give a reason for your prediction. (03 marks)

2. The figure below shows a graph showing tweulation growth curves of yeast cells
grown in differegt environmental conditions.

/Line Z

Number
of yeast Curve X
cells

Curve Y

v

o 10 20 30 40 50 70

Time (minutes)
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(a) Identify the growth curve represented by;
0] Curve X(01 mark)

(b) How are the changes in number of yeast @#ltsvn by curves X and Y
() Similar? (02 marks)

(c) State three characteristics of environmental conditions under which the population growth
curve of yeast cells can follow
) Curve X(03 marks)

(i)  Curve Y (03 marks)

(d) Explain what would cause curve X to take the shape of ctmafter 20 minutes of the
experiment. (04 marks)

(e) Suggest reasons why the population of yeast cells shown by curve Y does not increase
passed line Z but instead fluctuates along it. (04 marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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3. The figure below shows the fluctuation in the number of snow shoe hares and their predator
the lynx on an Island in Canada over a period of time.
A

—Hare

Lvnx

Population

v

Time (years)

(a) (i) Describe the relationshipetween the lynx and hare(04 marks)

(b) What would cause the population of the Hare to continue fluctuating in the same way even
after the removal of lynxes from the Island(03 marks)

(c) Suggest reasons for the following observations
) Lynxes do not reduce population of hares to zero(02 marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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(d) State three strategies used byliimxesto ensure that they always capture enough hares
(03 marks)

4. Figure 1 below represents the population growth of sheep introduced on the Island of
Tasmania over a period of fifty years

A

Number of
sheep
(thousands)

0 5 10 15 20 25 30 35 40 45 80
Time (years)
(a) (1) Describe the changes in the number of sheep over a period of 50 years. (04 marks)

(b) Determine the:
) Carrying capacity of the Island (01 mark)

(i)  Time taken for the carrying capacity to be reached(01 mark)

Suggest an explanation for what would be observed on the population of the sheep if the;
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0] Resources on the Island became unlimited after 30 years (03 marks)

(i) Five lions were introduced on to the Island on th®\a%ar. (04 marks)

5. The figure below is a graph showing the effect of sewage pollution on the amount of bacteria,
dissolved oxygen and fish along the stream from the point of sewage discharge

4 Dissqglved
Amount
y § . >
Point at which Distance down stream

untreated sewage
is discharged
(a) Explain the variation inhe amount of
) Dissolved oxygen (06 marks)

(i) Bacteria (04 marks)
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(i)  Fish (04 meks)

(b) How would each of the following changes a short distance frerpaimt of discharge affect

the amount of fish in the stream
0] Introduction of thousands ghytoplankton02 marks)

(i) Release of hot ater from a nearby factory into the stream (02 marks)

(c) State any two possible sources of oxygen utilized by the aquatic organigrasstream.
(02 marks)

6. In an investigation carried out by a biologist, a fish tank was filled with water and some
bacteria were added, some phytoplankton (microscopic plants) were then introduced. The
tank was put in a dark place and left for eight montisintervals the water was tested to

find out what it contained. The results obtained are shown on the graph in the figure below
N\

Nitrates

Amount per
litre

uf '( \a Ammonia

N b 3 F M A W 3§ b A
Month

\ 4
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(a) Explain the shape of the graph obtained for
()] Dead phytoplanktof06 marks)

///////////////////////////////////////

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Eeééeééecécéecééecéecéeééecéeééecécéeéeecéeéece
(i)  Ammonia(04 marks)

(i)  Nitrates(04 marks)

(b) Suggest the possible bacteria thate added to the water at the beginning of the
investigation give a reason in each cgedmarks)

(c) What would be the effect on the results of the experiment if the tank was left in a well
lit place during the entirmvestigation? (02 marks)
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SECTION B
1a).Define the term population dispersi¢@2 mark)

(b) Thefigure below shows the three major types of population dispersion

Figl(a) figl (b) figl(c)

Bg® [0
EB © OO O
I dividtés

_ Individuals _
(i) Name the type o1 pupuiauun uispersion represerntea ny,

1110 1 = ) PP
L1161 A () S U UUPPP

1116 1 () OSSR
(i) Statetwo (2) characteristics of the types of populatiorpdision identified in (b) above.
(06 marks)
L116 J C=) JPPPPPPPPRPPPPPP

TTe () ST

10 1 () IR TSPRPPPPPPRPTN
(c) Why is population dispersion important in natui@? marks)

0000
D000
0000

2. (a) Giving an example in each case, explain what is meant by;
(i) Producerg01'/, marks)

(i) Decomposer§01'/, marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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(b) Whatis the role of each of the follving in an ecosystem?
(i) Producers(02 marks)

(i)  Detrivores (02 marks)

(b) While on an ecological tour ia game Parka student saw the following organisms
Vultures, Hunting dogs, zebras, grass, antelopes, li@asds and grasshoppers froine
collection above,

()  Construct a food web to show the feedingtrefeships between the organisms. (04
marks)

(i)  Of what importance are the vultures and grass to the eco®/&émarks)
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10.A group of studentstudied two areas of grasslamae lightly cultivated and the other
heavilycultivated. The histograms below show themiers of plants of five different
species found in random samples taken within each region.

Lightly cultivated region Heavily cultivated region
400 +
400 1
aso | “ 350
%) S 300
£ 300 1 ©
x = 250 {
S 250 ¢ S
S o 200 |
S 200 | 2
= i E 150 1
5 150 3
1 4
100 1 00
50 -
50 T —]
. 0

EF G H I

EF G H I _
Species

Species

(a) Using he information on the histograms; state
()] The effect of incrased cultivation of the species. (05 marks)

(i)  With a reason, which species is most affetigdheavycultivation? (01 mark

(i)  With a reason, which species is least affected by heavy culti?atidnmark)
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(iv)  With a reason, which ggies are resistant to heavy cultivatd@1 marks)

(b) Describe how the group of students obtained the random samples of plants in these two
regions (02 marks)

5. (a)Explain how each of the following may affect an aquatic ecosystem.
(i) Smoke cuts off sun light supply to thetem (02 marks)

(b)Why is it that only small amount of energy received by producers is handetb
consumerd (04 marks)

6. The figure below shows a diagram illusingtenergy flow in an ecosystem.

B \

Stage Il | “—Energy lost

PRODUCER

Stage | ———Energy lost

PRIMARY CONSUMER
(a) On the diagram above, draw an arrow to show the direction of flow of eri@igmark)
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(b) State three ways how energy is lost at;
() Stage | (03 marks)

(i)  Stage Il (03 marks)

/////////////////////////////////

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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(c) Explain why thenumber of trophic levels in a food chain rarely excdedslevels?
(03 marks)

////////////////////////////////

////////////////////////////////

ééééééeeécéceeceecéeeceeeeececeeeeceeeeeceeeececeeccece
7. While moving around the schamdmpound &.1 student collected the following data

Organism Number of members
Lizards 50

Grass 500,000

Snakes 10

Grasshopper 1,000

Hawks 4

(a) From he data obtained, state the biological pyramid a student would use to represent his
information (01 mark)

(b) Draw the biological pyramid identified in (apove taepresent the information obtained
by the student05 marks)
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(c) Which of the organisms are expected to have the;
()  Largest biomasg'/, marks)

(if) Whatare the advantages of using such a method in estinadtpopulationof
organisms?02 marks)

8. Thefigure below represents a biological pyramid of a food chain on an abandoned farm.

Dry mass
4 kg/m?
HAWKS
HENS 10 kg/n?
LOCUSTS 50 kg/m’

GREEN PLANTS 1000 kg/nf

(a) Identify the type of biological pyramid in the figure abo{@L mark)

(i) Suggest reasons for the loss in dry mass fsooducers to primary consumers.
(02 marks)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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(c) Explain why;
0] Using the biological pyramid above is not the best way to study feeding
relationships of an ecosyste(@2 marks)

9. (a) state three types of biological pyramids used in the study of the feeding relatiomships
an ecosysten{03 marks)

(b) Giving a reason, state which of the biological pyramids stated in (a) above best represents the
feeding relationships in an ecosystd? marks)

(c) The figure below shows a cycle of energy flow from producers to secondary consumers

Producers Primary / Seconday
85000 kJ/nf/ yr consumers consumers

Calculate the ammt of energy(03 marks)
() Obtained by primary consumers
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10. (a) What is meant byragollutant?(01'/, marks)

(b) Tablel has three examples pbllutants;completethe table by filling in one sour@nd two
effects of ach of the following pollutant§04'/, marks)

Pollutant Source Effects

Smoke

Sulphur

Carbon monoxide

(c) Whatmeasures should be taken to control air polluti®4#?maks)

11. Two fishermen A and Bad achallenge of a weeleochetina bruchon their waters, farmer
A decided to buy a herbicide and sprayed the weeds, whiteefd® decided to bring weavils that
fed on the weeds.
(a) State the method of weed control used by;
) Fisherman A01 mark)

(i) Fisherman B01 mark)

(b) What are the disadugages of using the method used by;
) Fisherman AO3 marks)

(i) Fisherman B03 marks)
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(c) Of whatadvantage ithe method used byshermarB over thatused by fisherman A
(02 marks)

12. The figure below shows a scheme indicating the conditions that affect thé aspapulation

Immigration

Size of a
population

Emigration
(a) Explain how each of the tollowing artects the population size.
) Increase in emigration and death r@2 marks)

(i) Increase in birth rate and immigration ré@@ marks)

(c) State two biotic factors which can result in;
) Decrease in population growth rg@ marks)

(i) Increase in population growth rg@2 marks)
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13. In an attempt tdeterminghe number of grasshoppers at the school compawtadent

captured 20 grasshoppers and marked them with a small dot of paint on their wings and released
them, after two dayse capture 18 grasshoppers, six (6) of which had a small dot of paint on

their wings.

(a) (i) Identify the method of determining population used by the stu¢@@nmarks)

marks)

marks)

14. In a lake containing 10 large fish, planktons and mosquito lamesaintroduced 40 small

fishes which feed on mosquito larvae and the numerous planktons, the small fish were also fed on
by both man and the large fighich in turn are fed on by man

(a) (i) which kind of pest contra$ displayed in the passage abd@d. mark)

(c) Using the information above construct
(i) a food web including all the organisms mentioned in the pasgijé.marks)
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(ii) Any one suitable pyramid of numbei®1'/, marks)

15.Fig.3below shows a food wedn a wood land.

Green plan
t\>Small insec\P
redatory

Caterpillar.
Hawk

(a) State the type of food chamronstuting the figure above(01 mark)

(c) What is the effect afemovingsmall birds from the food wetn;
(i) Green plantg02 marks)
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(d) Giving a reason, state which organisms from the food web has chances of survival
(01 mark)

16. a) One of the methadised by farmers to control crop paites and peststhe
fiBi ol ogi c amethod.ont r ol 6
a) How is biological control used to reduce the numbers of crop parasites and pests?
(2 marks)

b) What other common method do farmers use to control insect pests and parasites apart
from the manual methods®1(mark)

d) Coffee farmers in East A€a once realized that in tipeesence of certain ants, coffee
mealybugs were piercing andcking the inner juice of youngpffee berries. The mealy bugs
could be destroyed by inlacing lady birds that ate them but ladybirds are eaten by the ants.
Ants also eat mealybugs.

1) Which crop pesthiave beementioned in thipassage?l mark)
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e) Construct a food web to illustrate feeding relationships in (d)eal§® marks)

SECTION C

1.

9.

(a) What are the dangers of destroying forests in Uganda?
(b) Suggest ways of conserving forests in Uganda

. (a) What is parasitisim?

(b) In which ways are the tape worms adapted to their parasitic life?

(c) How can tapewormselcontrolled?

(a) Whatare wetlands?

(b)In what ways are wetlands of economic importance?

(c)How have wetlands been affected by man?

(a) What is environmental polluti@n

(b) What are the causes of water pollution?

(c) What are the effects of water pollutid

(a) Give reasons why wildlife conservation is encouraged in Uganda (@8layarks)

(b) What problems are associated with wildlife conservat{®inarks)

(a) What is meant by air pollutiorf@2 marks)

(b) Explain how continued use of pethene papanay harm the environmer(ttO marks)
(c) Suggestvays of preventing the effects suggested in (b) ab@3marks)

(a) Define the term environmental degradati@i mark)

(b)Descri be how ma n doghe degradation of Solgdsmatksa ve | ed
(a) Statefour effects of air pollutants on living thing€4 marks)

(b) Describe how human activities interfere with soil environment in Ugdhtlanarks)
Describe the human activities that may lead to environmental poll¢tismarks)

10.Describe the methis used by ecologists in collecting both plant and animal specimens for

study.(15 marks)

11.(a) What are microorganismé®1 mark)

(b) Describe the effects of microbes to other living organig@@&marks)
(c)How can the growth of microorganisioe controllel? (08 marks)

12.(a) Explain the different types of competitid@5 marks)

(b)Describe thenvironmental factors that enable organisms to colonise new areas
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(10 marks)
13.(a) Describethe different types of parasites and give an example in eachl@asearls)
(b) Whatare the characteristics pérasites?05 marks)
(c)How can parasites be controllg@2 marks)
14.(a) Whatare natural resourcef®2 marks)
(b) Differentiate between natural renewable resources andemmwable resources
(03 marks)
(c) What methds should be used to conserve wildlife as a natural reso{if@efarks)

15.(a) State the methods you would employ to determine the population of animals in a given

area (04 marks)
(b) Give factors that may affect the distribution of animal populations ynhaitat (11
marks)

16.a) Whatis biological controlZ02 marks)

(c) Describe how biological control can be used to control the growth and spread of a named

pest. (04 marks)
(d) Explain how the use of biological control may affect the environment (0O5marks)

(e) Sate tle advantages of using biological control over chemical control in controlling the

spread of pests(04 marks)
17.a) What causes global warming (3 marks)
b) Describe how mands activities | ead
18.(a) What is meant by conservation? (2 marks)

(b) Explain the uses, misuse and conservation methods of forests in W#@makaks)

"Don't dream it. Be it!"
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