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(a) Lungs

(b) Heart

(¢) Knee
(d) Eye ball
The wings of a bird and those of a housefly adapt the two organisms to a boreal habitat.
1)  Give the evolutionary process that may have given rise to these structures.
ii) What name is given to such structures?

Name the branch of biology that deals with the study of insects.

What are the functions of amniotic fluid?

a) What is a species?

b) State three principles that govern binomial nomenclature.

a) Why are people with blood group AB referred to asuniversal recipients?
b) Name the antibodies in blood group O

The diagram below shows a structure in flowering plants.

(@;% A

@% B

State the function of each of the following parts labeled A and B aftée double fertilization.

. Explain the role of insulin in blood glucose regulation.
. The graph below represents growth of bacteria when cultured ina suitable media.

N

(b

\ 4

a) Name phases labeled A and C.
b) Account for the growth of the organism in phase (a)
.a) Name two mechanisms involved in absorption of mineral salts.
b) Name two differences between a monocotyledonous stem and a dicotyledonous stem
. State four adaptations of respiratory surfaces.
.a)  What is synecology
b) Name two abiotic factors in water that affect living organisms.
. Name three methods by which plants eliminate their waste.
. State three similarities between Aves and Pisces
. State three roles of osmosis in plants

(1 mark)
(1 mark)
(1 mark)
(2 marks)
(1 marks)
(3marks)
(1 mark)
(1 mark)

(2 marks)
(2 marks)

(2 marks)
( 2marks)
(2 marks)
(2marks)
(4 marks)
(1 mark)

(2marks)
(3 marks)
(3 marks)
(3marks)
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a)

©)
d)

a) Name the tropic level represented by M.

b) Name the process represented by I, II, and I11.
¢) Name the organism involved in process II.
d) What would happen within the ecosystem if all secondary consumers were eliminated?

SECTION B: (40 MARKS)

Answer questions 6 (compulsory) and either question 7 or 8

in the spaces provided

(1mark)
(3 marks)
(1mark)
(3 marks)

In an investigation two people M and N drunk some amount of strong glucose solution. Their blood sugar levels were
immediately determined and thereafter at one hour intervals for the next six hours. The results were shown in the table below.

Time (hours ) 0 1 2 3 4 5 6
Glucose level in mg/100ml of Person M 90 220 160 110 100 100 | 90
blood. Person N 110 340 320 300 260 245 | 215

In the grid provided, plot a graph for the blood glucose level against time for person Mand N. (8 marks)

In man the normal blood sugar level is about 90ml/100ml of blood. Explain the change in the sugar level in person M during,

i)  The first 4 hours. (2marks)

ii) The 6" hour. (2marks)

i) Suggest a possible reason for the high blood sugar in person N. (1mark)

i) How can the high blood sugar in person Nbe controlled. (1 mark)

The pancreas and the liver work together in the regulation of glucose in theblood.

1)  State the role of these organs when the concentration of glucose in blood isbelow norimal. (2 marks)

ii)  What would be the effect of removing the pancreas fromthe body? (1 mark)

iii) Distinguish between diabetes mellitus and diabetes insipidus. (2marks)

Describe the uptake and movement of water from the soil to the leaves of a tall planttill transpiration. (20 marks)

a) Describe the process of accommodation in the human eye. (10 marks)

b) Describe the mechanism of regulation of the amount of light entering theeye. (10 marks)
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MAKUENI COUNTY CLUSTER PREPARATORY EXAMINATION 2016
Kenya Certificate of Secondary Education (K.C.S.E)

231/3
BIOLOGY
PAPER 3
(PRACTICAL)
1’/,HOURS

CONFIDENTIAL
REQUIREMENTS

Each candidate should have the following:-

One large table spoonful of millet soaked for not more than one hour labeled M.

NaHCOs solution.
Measuring cylinder
Two clean droppers
Means of labeling
Thermometer

Means of timing
0.1IM HCL labeled L
Four clean test tubes
Pestle and mortar
Todine solution
Benedicts solution
250ml glass beaker

A tripod stand

Wire gauze

Source of heat

A white tile

Solution of amylase /diastase enzyme labeled K
Source of clean water.
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20.
21.
22.

(@
®)

23.
24,
25.
26.

27.
28.

29.

30.

31

32.

What is the significance of seed dormancy? (3mks)
State two advantages of metamorphosis to the life of an insects. (2mks)
Potato cylinders were weighed and kept in distilled water overnight. They were then reweighed.

At the beginning At the end

2.5g 24g 2.7g 3.0g 3.1g 3.28
Calculate the average mass of the potato cylinders at the end of the experiments.
(Show your working). (2mks)
Explain why the mass of the cylinders had increased. (3mks
Explain why the garden pea plant was preferred by Gregor Mendel in his crossing experiments. (3mks)
Give two structural differences between DNA and RNA molecules. (2mks)
Name two substances that are excreted through diffusion process in plants. (2mks)
(a) Arrange the following nitrogenous waste products in order of decreasing toxicity:

urea, uric acid and ammonia. (1mk)

(b) Explain why desert animals excrete their nitrogenous wastes in form of uric acid. (1mk)
Name one waste product that is transported in the blood but not removed by the kidneys. (1mk)

A student collected a plant with the following features:
Vascular bundles in the stem were scattered with no cambium.
Fibrous root system.

Name the sub-division and the class to which the above plant belonged. (2mks)
Sub-division

Class

Write the kingdoms to which the following organisms belong, (3mks)
Plasmodium

Bat

Yeast

The wings of a bird and that of insects are analogous structures:

(a) What are analogous structures? (2mks)
(b) Name this type of evolution. (1mk)
Name a vestigial structure found in:

(a) Man. (1mk
(b) Whale. (1mk)
(a) Name the hard body covering found in organisms of thephylum arthropoda. (1mk)
(b) Give two uses of the structure mentiongd in (a) above. (2mks)
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(@
@
(ii)
®)
©
@
(ii)

Substance % in plasma Glomerular filtrate % urine
Water 90 90 94
Protein 6.5 0 0
Urea 0.03 0.03 1.8
Glucose 0.1 0.1 0

Account for the absence of

Glucose in urine.

Protein in glomerular filtrate.

Why is percentage of urea highest in urine? Give two reasons.

How would the composition of urine differ from the one given above in case of:
High protein diet.

Streneous exercise.

SECTION B: (40 MARKS)

Answer question 6 (Compulsory) and either question 7 or 8 in the spaces provided after question 8.

(1mk)
(1mk)
(2mks)

(2mks)
(2mks)

6. In an experiment to investigate the effect of heat on germination of seeds, eleven bags each containing 50 bean seeds were
placed in a water-bath maintained at 90°C. After 2 minutes, a bag was removed and the seeds contained in itplanted.
The number that germinated was recorded. The procedure used for the beans was repeated for acacia seeds. The results
obtained were as shown in the table below.

Times (minutes) Number of seeds that germinated
Beans seeds Acacia seeds
0 50 0
2 50 0
4 46 1
6 35 2
8 10 28
10 1 36
12 0 41
14 0 44
16 0 47
18 0 48
20 0 50

(a) Using a suitable scale and on the same axes, draw graph.of time in hot water against number of seeds that germinated for each
plant.

(b) (1) After how many minutes would you expect 50% of acacia seeds exposed to the hot water to germinate.

(8mks)
(1mk)

(i1) What was the minimum number of minutes-after exposure of bean seeds to hot water was there no germination?

(¢) From the graphs, which one of the two types of seeds was more sensitive to heat influence on germination?

Give a reason for your answer.
(d) Explain why the ability for the,

(1) bean seeds to germinate decline with time of exposure to heat.
(i1) acacia seeds to germinateimproved with time of exposure to heat.
(e) What results would be expetted if the temperature of water was maintained at:-
(i) 100°C.
(i) 5°C.
7. (a) Describe the photosynthetic theory of opening and closing of the stomata.
(b) Describe the regulation of blood sugar level in man.

8. Describe the nitrogen cycle.

(Imk)
(Imk)
(Imk)

(2mks)
(3mks)

(2mks)
(2mks)
(10mks)
(10mks)
(20mks)
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231/3

BIOLOGY
PAPER 3 (PRACTICAL)

CONFIDENTIAL

CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2016

Requirements:

NB:

VXN D

Glucose 5% Solution X 10mls per student
Starch powder 5%

Iodine solution.

Benedicts solution.

Biurets reagent.

Test tubes (3)

Means of heating,

Test tube holders.

Maize seedling with at least 2 leaves and should have the remnants
of the maize grain.

- Mix equal volumes of glucose and starch powder to form solutionX.

Provide every student with 10mls of solution X in a test tube.

Biuretes reagents (0.75gm of copper sulphate crystals in a litre of
2M of potassium hydroxide).

Germinate maize plant to have at least 3 leaves.

Provide each student with a maize seedling labelled specimen Q.
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(i)

Type of joint

@ State the function of the structure labelled 6 in bone P.

You are provided with specimen Q.

Draw and label the specimen.
State the magnification.

(b) State the function of any three parts you have labelled in (a) above.
Name the class to which specimen Q belongs to.
Give the reason for your answer above.

@ (1)
(i)
© (1)
(i)

@ What type of germination is exhibited by specimen Q?
You are provided with a sample of food labelled X and solution J (iodine solution), solution K (Benedicts solution) and
solution L. (Biurets reagent). Carry out tests on the food sample to identify the type of food substance present.

(Imk)

(5mks)
(1mk)
(2mks)
(1mk)
(1mk)
(1mk)

(13mks)

Food being
tested for

Procedure

Observations

Conclusion
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KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY JOINT EXAMINATION - 2016

231/1

BIOLOGY

PAPER 1

(THEORY)
JULY/AUGUST, 2016
TIME: 2 HOURS

(a) Define theterm growth. (1 mark)
(b) Name the tissue in plants responsible for:

(1) Primary growth. (1 mark)

(i) Secondary growth. (1 mark)

2. Two potato cylinders were carefully dried on a blotting paper and weighed. Each piece weighed 2 grams. One was placed in
each test tube as shown in the diagram below.
i Poterlo <linder —:;_D: .
i::.n _‘r"'IHQ_-::I B A 1 Eo Sucrose
Water U Solution
(a) After 48hrs, which potato cylinder will be heavier. Explain. (2 marks)
(b) Name the substance whose movement was responsible for the weight changes in the potato cylinder you identified in (a)
above. (1 mark)
(c) Name the process which was responsible for the movement of the substance you identified in (b) above. (1 mark)
3. Why are the following steps taken when preparing across section of a leaf for viewingunder the microscope?
(a) Cutting thin section. (2 marks)
(b) Placing the section in water. (2 marks)
4. Below is the dental formula of a mammal.
0 0
i_,c_,pm_,m_
4 0 3 3
(a) What is the total number of tecth? (1 mark)
b @) What is mode of feeding in the mamimal? (1 mark)
(i1) Give one reason for your answer-above. (1 mark)
5. Below is a diagram of a mature embryo sac:
& W
& X
&— =
(a) Name the parts labelled.
() W o (1 mark)
(b) Give the name of the part of the seed formed when the part labelled X fuses with one of the male nucleus. (1 mark)
6. The table below shows approximate numbers of organisms found in anecosystem.
Type of organism Numbers
Grasshoppers Many
Hawks 3-4
Snakes 15-30
Green plants Very many
Lizards 80 - 120
(a) Using the information in the table draw a pyramid of numbers. (3 marks)
(b) Explain what would happen to the other organisms if all the lizards suddenly died off. (2 marks)
7. The diagram below show single circulation a fish.
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(a) Write down the names of the parts labelled U and V. (2 marks)
(b) Explain the main disadvantage of this type of circulation. (1 mark)
8. Mr. Juma has sued Serenity Hospital on grounds that their child was wrongly identified such that they got the wrong one.
The child is blood group O. Mr. Juma is blood group AB while Mrs. Juma is heterozygous blood group A.
(a) Work out the possible blood group of their offsprings. (4 marks)
(b) Is Mr. Juma justified in his claims? (1 mark)
9. (a) Name the bacteria found in the root nodules ofleguminous plant. (1 mark)
(b) What is the role of the bacteria named in (a) above? (1 mark)
10. (a) Which substance in the cigarettes smoke may cause lung cancer. (1 mark)
(b) The table below shows differences in air breathed in and out.
Gas Volume of air breathed in Volume of air breathed out
Oxygen 21.00 16.00
Carbon (IV) oxide 0.04 4.00
What is the reason for there differences. (2 marks)
11. The diagram below represents an organ of gaseous exchange.
(a) What is the name of the organ? (1 mark)
(b) Name the class to which the animals that have the organ you identified in (a)above belongs. (1 mark
(c) State one way in which structure X is adapted for:gaseous exchange. (2 marks)
12. In aprolonged drought period, forage was scaree. It made animals reach out for higher forage and this way the giraffes got
the stretched long necks.
(a) What is the term used for a characteristic such as the long necks outlined? (1 mark)
(b) What is the name given to the theory that describes the evolution of such structures like thelong necks? (1 mark)
(c) State and explain the limitation of the theory you named in (b) above. (2 marks)
13. (a) A goat weighing 20kg requires 216KJ while a mouse weighing 54gms requires 2830KJ per day. Explain. (2 marks)
(b) What is the end products of réspiration in plants when there is insufficient oxygen supply? (1 mark)
14. State the functions of the following male hormones.
(a) Follicle stimulating hormone. (1 mark
(b) Luteinizing hggrmone. i (1 mark)
15. The diagram belo £sents the structure of a nervercell. %
¢ gﬂqg?
(*)
(a) Identify the nerve cell. (1 mark)
(b) Give a reason for your answer in (a) above. (1 mark)
(c) State the function of the part labelled T. (1 mark)
(d) Using an arrow show the direction of an impulse on the diagram. (1 mark)
16. A food substance called tripalmitin C;sHos Os was oxidized fully and the following equation worked out.
2Cs51 Hog Qs+ 1450, — 102CO,+ 98HO
(a) Calculate the RQ of tripalmitin. (2 marks)
(b) From the RQ value obtained above, to what group of food substances does tripalmitin belong. (1 mark)
17. The diagram below represents a cross section obtained from a plant. Use it to answer the questions thatfollow.
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18.

19.

20.

21.

22.

23.

h FD
oVo

(a) From which part of the plant was the section obtained from: (1 mark)
(b) Give a reason for your answer in (a) above. (1 mark)
(¢) Name part B. (1 mark)
(d) Name the material that strengthens the part you named in (c) above. (1 mark)
(a) Given a sample of urine, name one test you would carry out to determine if it was obtained from a person suffering from
diabetes mellitus. (1 mark)
(b) What results are expected if one is diabetic? (2 marks)
(¢) Explain why sugar appears in the urine of a diabetic. (2 marks)

The diagram below represents a bone of a mammal.

F
X
(a) Identify the bone. (1 mark)
(b) Name the part marked X. (1 mark)
(c) Name the bone that articulates at the part labelled F. (1 mark)
(d) Explain one way in which the bone is adapted to its function. (1 mark)
(i) Name the class in the phylum arthropoda with the largest number of individuals. (1 mark)
(ii) State three adaptations that makes this class very successful. (3 marks)

The diagram below represents a cell organelle.

(1) Name the organelle above. (1 mark)

(i) State it*s function. (1 mark)
(iii) Identify the structures labelled X and stateit™s functions. (2 marks)
(a) In which organ is cardiac muscle found. (1 mark)
(b) What is the function of the cardiac muscle in the organ you have named in (a) above. (1 mark)
How does carboxyhaemoglobin lead to death? (2 marks)
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KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY JOINT EXAMINATION - 2016

231/2

BIOLOGY

PAPER 2

(THEORY)
JULY/AUGUST, 2016
TIME: 2 HOURS

SECTION A: (40 MARKS)
Answer all the questions in this section in the spaces provided:

1. The diagrams below represents germination in plants.

A B
e A ) [ S S
(a) Name the type of germination in A and B above. (1 mark)
(b) In seed germination, the radicle grows before the shoot. Explain. (2 marks)
(¢) Define the term seed dormancy. (1 mark)
(d) State two causes of seed dormancy. (2 marks)
(e) State two roles of water in seed germination. (2 marks)

2. During a strenuous exercise, the chemical process represented by the equation below takes place in human muscles.
CsHi2 Os— 2CH3 CH (OH) COOH + 150kJ

(Substance X)
(a) Name the process. (1 mark)
(b) Name substance X. (1 mark)
(c) State two economic importance of the above process. (2 marks)
(d) Explain what happens to X after the exercise. (2 marks)
(e) State two differences between acrobic respiration and photosynthesis. (2 marks)
3. The diagram below represents the nitrogen cycle.
Nitrogen
c in air,
Lightning
A
Nitrates
D
Nitrogen
Animals P in plants
Feeding
B
Death
and decay
Death and decay
. - Ammonia
Nitrifying bacteria
(a) Identify the processes labelled A and D. (2 marks)
(b) Name the compound represented by B. (1 mark)
(¢) Name the group of organisms labelled C. (1 mark)
@ @ Name the group of plants that promote process A. (1 mark)
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(i) In which part of the plant does process A take place? (1 mark)

(¢) How would excess pesticides in the soil interfere with process A? (2 marks)
4. (a) Explain what happens when a wilting young plant iswell watered. (3 marks)

(b) Name a support tissue in plants thickened with:

(1) Cellulose. (1 mark)

(i) Lignin. (1 mark)

(¢) Describe the role of the liver in deamination. (3 marks)

5. The diagrams below illustrate some chromosome mutations.

. » @ () )
\ B v v
C W| —> |W
) ol [x "
C J _ K,(]\
K K E L E
F F
L K
Q Q : \J \
M M
N N
(a) Identify the mutations illustrated above. (3 marks)
(b) Give an example of a disorder in humans caused by mutation A above. (1 mark)
(¢) Name a disorder of blood caused by gene mutation. (1 mark)
(d) Name two mutagens. (2 marks)
(e) Give an example of a beneficial mutation in plants. (1 mark)

SECTION B: (40 MARKS)
Answer question 6 in Section B (Compulsory) and cither question 7 or 8 in the spaces provided after question 8.

6. The hormone Human Chorionic Gonadotrophin (HCG):is released from embryonic tissues. The effects of HCG is to prevent
the degeneration of corpus luteum.
Study the table below, which shows changes in:¢oncentration in the blood of HCG and progesterone during the first 36

weeks of pregnancy.

Time in weeks Concentration of HCG Concentration of progesterone
(arbitrary units) (arbitrary units)
0 0 7
2 3 7
4 15 8
8 60 9
12 45 10
16 24 11
20 12 13
24 10 15
28 10 20
32 14 30
36 12 55
(a) Using the grid provided, plot graphs of concentration of HCG and progesterone produced against time. (8 marks)
(b) (1) What is the concentration of HCG progesterone in week 117 (2 marks)
(i) When are the two hormones equal in concentration? (2 marks)
(iii) Account for the changes in HCG concentration during the first 20 weeks of pregnancy. (4 marks)
(c) State three functions of progesterone. (3 marks)
(d) What is the role of testosterone in a human male? (1 mark)
7. (a) State three processes by which flowering plants excrete waste products and for each process name two waste products
that are eliminated. (6 marks)
(b) Describe the functions of the various components of the mammalian blood. (14 marks)
8. Describe the movement of water from the soil to the leaves of a tall plant. (20 marks)
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231/3

BIOLOGY

PAPER 3
(PRACTICAL)
JULY/AUGUST 2016
TIME: 1% HOURS

CONFIDENTIAL

KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY JOINT EXAMINATION - 2016
Each candidate should be provided with the following items:

80ml of iodine solution, in a 100mlbeaker.
8cm visking tubing.

2 pieces of strong cotton thread 20cm long.
Means of timing/wall clock.

10ml measuring cylinder.

100ml water in 250ml beaker.

10ml of 10% starch solution labelled X.
Specimen A — a twig of hibiscus with a flower.
Specimen B — a twig of grass.

YVVVVVYVYVYYVYY

KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY
JOINT EXAMINATION - 2016

231/3

BIOLOGY

PAPER 3
(PRACTICAL)
JULY/AUGUST, 2016
TIME: 1% HOURS

1. You are provided with iodine solution, visking tubing, a beake’and a solution labelled X. Tie one end of the tubing tightly
using the thread provided. Measure Sml of solution X and pour it into the visiking tubing. Tie the other end of the
tubing tightly. Ensure there is no leakage. Rinse the outside of the tubing with distilled water and immerse it with its
contents in a beaker containing iodine solution. Allow it to stand for 15 minutes.
(a) (1) Record your observation at the beginning and:¢nd of the experiment in the table below. (4 marks)
Experimental set up Solution Xinside the tubing Todine solution outside the tubing
Beginning of experiment
End of experiment

(i) What was the identity of solution X? (1 mark)
(iii) Suggest the nature of viskingtube. (1 mark)
(iv) Account for the results obtained in a (i) above. (4 marks)
(b) (1) Which physiological process was being investigated in this experiment? (1 mark)
(ii) State two factors which affect the process being investigated. (2 marks)

2. Study the kidney diagrams below.

Fraore 1

@ @ Name the parts labelled A, B, C and D in figure 1. (4 marks)
(i1) Name the processes that take place in the parts labelled. (2 marks)
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3.

(b) State two adaptations of the part labelled W. (2 marks)
(¢) On the diagram name the part where counter current flow occurs. (1 mark)
(d) State two homeostatic functions of the diagram above. (2 marks)
(e) Explain what will happen to the process of urine formation in absence of vasopressin hormone. (4 marks)
You are provided with the following plants: A twig of plant A and plantB.
@ @ Name the sub-division to which specimen A belong. (1 mark)

(i1) Using an observable characteristic only give a reason for your answer in
(a) (i) above. (1 mark)
(b) Name the class to which the two specimens belong, (2 marks

A

B o
(c) State two observable differences between the leaves of specimen A and B. (2 marks)

Leaves of A Leaves of B
(d) The diagrams below shows the cross-section of stems obtained from specimens A-andB.
p Q
lav)
Q0 @D D
QQ,(D & QDO
o Y

(1) Which diagram represents the stem of each of the specimen? (2 marks)
(i) Outline two differences between the two transverse sections. (2 marks)
(e) Suggest the agent of pollination of the flowers ofspecimen A. (1 mark)

Give a reason for your answer. (1 mark)
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KEIYO SOUTH JOINT EXAMINATION 2016
Kenya Certificate of Secondary Education

23111

BIOLOGY

PAPER 1

THEORY

2 HOURS
1. Distinguish between Attenuation and Vaccination (2marks)
2. The number and distribution of stomata on three different leaves are shown in the tablebelow;

Number of stomata

Leaf Upper Epidermis Lower epidermis

A 300 0

B 150 200

C 4 13

a) Suggest the possible habitat of each of the plant from which the leaves were obtained (3marks)

b) State the modification that maybe found in the stomata of leaf C (2marks)
3. a) whatis sex linkage? (1mark

b) Name the sex linked trait that are only in male (2marks)
4. A student was using a microscope whose eyepiece lens was marked X4. The high powered objective lenses were marked

X10. Calculate the total magnification of the microscope (2marks)
5. State the functions of the following; (3marks)

1) Lysosomes

ii) Ribosomes

iii) Mitochondrion
6.  What is apical dominance (1mark)
7. a) Why does a membrane form around the egg after fertilization? (1mark)

b) Give three differences between an egg anda sperm (3marks)
8. Explain why the biomass of producer is greater than that of primary consumer in abalanced ecosystem (1mark)
9. a) What is diabetes mellitus? (1mk)

b) How can it be controlled ? (1mk)
10. State differences between Aerobic and Anaerobic respiration (2mks)
11. State three adaptations of alveolus of a mammal for gaseous exchange (3mks)
12. Explain how the root hairs are adapted to their functions (2mks)
13. The diagram below represents a plant tissue

—z
e

a) Identify the tissue above (1mark)

b) Name the structure labeled XY and Z (3marks)
14. State three characteristics unique to class Insecta (3marks)
15. a) Name two disorders in human caused by gene mutation (2marks)

b) Give two examples of continuous variation in plants (2marks)
16. Describe how oxygen in the alveolus reaches the red blood cells (2marks)
17. Name the product of anaerobic respiration in; (2marks)

a) plants

b) Animals
18. State two factors that denature enzymes (2marks)
19. State two functions of Saliva (2marks)
20. State three structural differences between arteries and veins in mammals (3marks)
21. In maize the gene for the purple colour is dorminant for the gene for white colour. A purple colour was crossed with

heterozygous plant. Using letter G to represent the gene for purple colour, work out the genotypic ratio of the offspring. Show

your working, (5marks)
22. Explain the Ecological importance of fungi to plants (2marks)
23. Distinguish between community and population (2marks)
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24,

25.
26.
27.
28.
29.

30.
31

Name the disease caused by the following causative agent in human
1)  Salmonella typhi

ii) Plasmodium falciparium

Explain what happens to excess amino acid in the liver of humans
Describe what happens when the pollen tube enters the embryo sac

State two ways by which human immune deficiency Virus (HIV) is transmitted.

Explain why plants do not require specialized excretion organ
An experiment was set up as shown below

Blosivod

.To.:bn'c Soluha,’
S$tovl. Sofuhan,
Vigumg -m&,:'nj

a) What are the observations made after 30 minutes in the experiment above
Distinguish between epigeal and hypogeal germination

The equation below represents a process that takes place inplants
6CO»+6H,0O — CsH1206+602

a) Name the process above

b) State two conditions necessary for the process to take place in (a) above

(2marks)

(3marks)
(3marks)
(2marks)
(2marks)

(2marks)
(2marks)

(1mark)
(2marks)
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(a) For each of these messages identify the type of gene mutation illustrated (4marks)
(b) State one example of chromosomal mutation that lead to
(1) Change in chromosomal structure (1mark)
(i) Change in chromosomal number (1mark)
(¢) Explain why genetic counseling is termed as one practical application of genetics (2marks)
5. (a) Describe what happens in the first phase ofaerobic respiration. (3marks)
(b) A student divided a small air tight box into two chambers with wire mesh. In one chamber he kept a number of rats and
in the other a number of potted plants. What was likely to happen if the box was placed in the dark for two hours?
Explain your answer. (3marks)
(c) Explain how Aerenchyma tissue are adapted to their functions (2marks)
SECTION B (40MKS)
Answer Question 6 (compulsory) and any other one question (7 or 8) in the spaces provided after question
6. Inan ecological study, a grass hopper population and that of crows was estimated in a certain grassland area over a period of
one year. The results are as shown in the table below;
MONTH J F M A M J J A S O N D
No. of adult grasshoppers x 10° 90 |20 |11 25 2500 | 1652 | 120 | 15 10 |35 192 | 456
No. of crows 4 2 0 1 8 22 7 2 1 1 5 15
Amount of rainfall 20 |0 55 350 | 520 | 350 |12 10 |25 | 190 | 256 | 350
a. (i) What is the relationship between the rainfall and grasshopper population? (1mark)
ii) Account for the relationship stated in a(i) above. (3marks)
b. Explain the relationship between the grass hopper population and that of the crows. (3marks)
¢. If the data was used in the construction of pyramid of numbers, what would be the trophiclevel of:- (3marks)
1)  Grasshopper
ii) Crows
iii) The grass in the study area.
d. If the area studied were one square kilometer, state-
1)  One method that could have been used to estimate the crow population (1mark)
ii) One method that could have been used to estimate the grass hepper population. (1 mark)
e. Suggest what would happen if a predator for grasshoppers entered the study arca (2 marks)
f. What is meant by the term carrying capacity? (1mark)
g, Why would the carrying capacity of wild animals in woodland grassland be higher than that of cattle? (2marks)
h.  What is an ecosystem? (1mark)
i.  Habitat (1mark)
j. Ecological niche (1mark)
7. Explain the role of human skin in;-
(a) Thermo regulation (14marks)
(b) Protection (6marks)
8. Explain various ways in which fruits:and seeds are adapted to dispersal. (20 marks)
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Specimen Q —Irish potato tubers
Solution S- Strong salt solution
Solution R- Distilled water
Pestle and mortar

4 test tubes

Source of heat

Test tube holder

Scalpel

Iodine solution

Benedict*s solution

Sodium hydroxide

Copper sulphate solution.
Means of timing
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12. The diagram below shows a stage during fertilization in flowering plant.

a)
b)
13. a)
b)

Pallen tube

d

Name the parts labeled Q, R, and S.

State the function of the pollen tube.

State the major factor in the ,,Global warming™ experienced in the world today.
Suggest two ways of reducing the Global warming.

(3 mk)
(1 mk)
(Imk)
(2mk)

14, An experiment was set to investigate a certain aspect of response. A seedling was put on a hotizontal position as shown in
figure M below. After 24 hours, the set up was as shown in figureN.

a)
b)

Name the response exhibited.
Explain the curvature of the shoot upwards.

15. The paddles of whales and the fins of fish adapt these organisms to aquatic habitats.

a)
b)
©)
16. a)

b)

Name the evolutionary process that may have given rise tothese structures.
What is the name given to such structures?
Give two examples of vestigial ofgans in man.
Name a protein and vitamin involved in blood clotting.
i) Protein.
il) Vitamin
Explain why blood isnot normally used for transfusion afterone month.

(Imk)
(3mk)

(Imk)
(Imk)
(2mk)

(Imk)
(Imk)
(Imk)

17. A group of Form four students setup an experiment to investigate a biological process using termites. They used a small box in which a portion
was covered with black paper and had moist soil. The open part had dry soil. Termites were placed inside in open area of thebox.

a)
b)
©)

card
board

Dark area Lit area

Black

paper

&, e e L P L L 1) d ﬁ'ﬂ":ﬂ Sﬁm ;g;B

o PP L Rl T ]

Moist soil Termites

Predict what happened to the termites after 30 minutes.
What form of response is exhibited by termites?
State one biological significance of the above response to termites.

Dry
soil

(Imk)
(Imk)
(Imk)
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Practical

Confidential

Requirements

Thread

250ml beaker
Distilled water

Glass rod

Todine solution
Benedict s solution
Means of heating
10% glucose solution
1% starch solution
10cm visking tubing
4 test tubes on a rack
S — Datora

R — Maize fruit

L — Orange

K — Bean pod

M —Mango

Hand lens
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a)

You are provided with a visking tubing. Open one end and blow air through the open end. Tie firmly one end with apiece of
thread provided. Make sure that it is not leaking.

Put into the tubing equal quantities of solution L1 and L2. Tie with a thread the open end and ensure that the thread is long
enough to suspend the visking tubing from the glass rod as shown in the diagram.

Put the tubing suspended in distilled water as shown above. Let the set up stand for 30 minutes.

As you wait, carry out the food tests on solution L1 and L2 separately. Use only the reagents provided and fill the table

below. (6 marks)
Test Procedure Observation Conclusion
L1
L2

b) Remove some solution from the beaker after 20 minutes from the time you set the’experiment and test for the two food

)

d
€)

a)
b)
®

(i1)
©)

compounds you tested in (a) above

Test Observation Conclusion

(2 marks)
Add 3 drops of iodine solution into the beaker. After 6 —\10 minutes, what do you observe in;
(i) The beaker (1 mark)
(i) Visking tube (1 mark)
What physiological process is being tested instep (b) and (c) above (1 mark)
Account for your observations in steps (b)and (c) (3 marks)

Below is a photograph of an organism.Examine it and answer the questions that follow.

The actual length of the pair of scissors next to the organism is 12.5¢cm. Using this information, calculate actual length of the
organism, (4 marks)
The photograph below shows sfructures visible after removing the parts labelled P. The inset is a magnified view of one of
the structures.

Name the parts labelled R)'S and T (3 marks)
Explain how each of the parts named in (i) above is adapted toits function (3 marks)
The photograph below shows the inner surface of the upper left side of the ribcage.

Explain the role of the part labelled M in inhalation (4 marks)
(1) Identify the fruits labelled S.L.K, and M (5 marks)
(i) Give a reason for your identify of the specimen; S,R and M (3 marks)
(iii) Briefly describe any two types of placentations found in the fruits provided in 3(i) above (2 marks)
(iv) State one difference between a seed and a fruit (1 mark)
(v) Using the handlens provided draw the fruit labelled R (3 marks)
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BIOLOGY (THEORY)
Time: 2 Hours

SECTION A:

(b)

©

(@
®)

©

(@
®)
©
(@
4.

Answer all the questions in this section in the spaces provided.

(a) What is meant by the term (2mks)

(i) Allele

(i) Test cross

Describe the following chromosomal mutations:

1) Inversion (1mks)

ii) Translocation (1mks)

In mice the allele for black fur is dominant to the allele for brown fur. What percentage of offspring would have brown fur
from a cross between heterozygous black mice? Show your working. Use letter B to represent the allele for black fur.

(4mks)
The diagram below shows a cross — section through a pistil.
N
Micropyle
Name the structures labeled K, L and M: (3 marks)
What do the following parts develop into after fertilization?: (2 marks)
Part L:
Part N:-
State three ways by which plants promote cross fertilization. (3 marks)
Study the diagrams below and answer the questions that follow.
A B C
\rzear Y7777 Yzzz7 0 i
ok, =t urp i
%i:.j_ B} tatar LIk
) A . Qcd
A L Aie
et Soalsds = oaked
L R
A Boom ‘tu.mkl,exatuu. At b'c Ay Roomn ‘Ja_hm?n_\'oxh.\lﬁ’_

Identify the process being investigated. (1mk)
With a reason identify the set-up in which germination will occur. (2mks)
State two roles played by water during germination. (2mks)

Name three factors inside the seed that causes seed dormancy. (3mks)

The figures below represent mammalian tissue as seen under a light microscope.
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a)
b)

©)

d)

i) Name the process illustrated on the photograph. [1mk]
ii) State two differences in the way the process occurs as illustrated in X and in Y. [2mks]
i)  State two roles of part C in the process illustrated above. [2mks]
ii) State two external factors that are necessary for the process above to take place. [2mks]
Name the parts labelled B and give its function
Name: [1mk]
Function [1mk]
Using observable features only, name the classes to which the specimen X and Y belong, giving one reason in ¢achcase.
[4mks

SPECIMEN | CLASS REASONS

X

Y
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TIME: 2 HOURS

10.

11.

12.

13.

Name the cell organelles responsible for:
(1) Protein synthesis.
(i) Destroying worn-out organelles.
(a) What istest cross?
(b) State the function of the part marked B.
(a) Explain why tracheids are not efficient in transporting water upthe plant.
(b) What is the advantage of xylem vessels being dead?
(a) What is meant by the termbinomial nomenclature?
(b) A dog is called Canis familiairis. Name the taxonomic unit represented by canis.
Define the following terms in relation to a cell.
(a) Isotonic solution:
(b) Hypotonic solution:
(¢) Hypertonic solution:
(a) Name the site of gaseous exchange in mammals.
(b) State one characteristics of the site named in (a) above.
What is the meaning of the following terms?
(a) Autecology:
(b) Synecology:
(a) What is eye accommodation?
(b) Explain how the Iris muscle controls the size of pupil when exposed to bright light.
(a) What is seed dormancy?
(b) Name a growth inhibitor in seeds.
(c) Differentiate between hypogeal and epigeal germination in seeds.
The following is an equation representing a type of respiration.
CsH1205 — 2C3HsOs + Energy
(a) Identify the type of respiration.
(b) Suggest one industrial application of the process named in (a) above.

(lmk)
(lmk)
(lmk)
(lmk)
(lmk)
(lmk)
(lmk)
(lmk)
(3mks)

(1mk)
(1mk)
(2mks)

(1mk)
(2mks)
(1mk)
(1mk)
(2mks)

(Imk)
(Imk)

Some form one students wanted to collect the following.animals for study in the laboratory. State the suitable apparatus they

should use.

(1) Flying insects.

(i) Crawling stinging insects.

(iii) Small animals from tree barks.

(a) Distinguish between homologous andzanalogous structuresin evolution.

(b) Give one limitation of fossil records.as evidence for organic revolution.

The chemical equation below represents a physiological process that takes place in living organisms.
Process R

CeH,206 + CeH,206 - CioH20p + Q

Name:
) The process R:
(i)  Substance Q:

14. The diagram below represents a bone obtained from the hind limb of a goat.

T

(a) Identify the bone.
(b) Name the type of joint formed at the part labelled T.

15. Name two processes by which flowering plants excrete waste products.
16. (a) State why the placenta is considered as an endocrine gland.

(b) Describe how the embryo in human is protected during pregnancy.

(1mk)
(1mk)
(1mk)
(2mks)
(1mk)

(2mks)

(1mk)
(1mk)

(2mks)

(1mk)

(2mks)
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17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

Study the diagram and answer the questions that follow.

K
L
M
(a) State the division the organism belongs. (1mk)
(b) Name the part labelled K. (1mk)
(c) What is the function of the part labelled M? (1mk)
(a) Why is blood group AB described as auniversal recipient? (2mks)
(b) Suggest why blood does not clot in blood vessels of a healthy person. (1mk)
Explain how the following adaptations minimize the rate of transpiration.
(a) Sunken stomata (1mk)
(b) Leaf drooping (1mk)
(c) State two environmental factors that influence the rate of transpiration. (2mks)
(a) Name the causative agent for the followingdiseases:-
(1) Amoebic dysentery (1mk)
(i) Schistosomiasis (1mk)
(b) Explain why primary productivity in aquatic environment reduce with increasein depth. (2mks)
(¢) Define the term eutrophication. (1mk)
State two biological importance of tropisms in plants. (2mks)
(a) Name two disorders in man that occur through gene substitution. (2mks)
(b) Give one advantage of polyploidy. (1mk)
(a) Name the source of hydrochloric acid in the mammalian heart. (1mk)
(b) The diagram below represents internal structure of a mammalian tooth. (2mks)

Name the parts labeled B and D.
An accident victim was found to pass large volumes of diluteurine.

(a) What part of brain was injured? (1mk)
(b) Explain how the injury of the part of the part mentioned in 25(a) above brought about the release of large volume of
urine. (2mks)

The diagram below shows a seed of a certain plant.

)

(a) Name the likely agent of dispersal. (1mk)

(b) Give a reason for your answer. (1mk)

Explain how the following tissues are adapted to provide mechanical support inplants.

(a) Collenchyma (1mk)

(b) Sclerenchyma (1mk)

(a) Define active transport. (2mks)

(b) State two roles of active transport in animals. (2mks)

(a) Lokori school Biology student used a microscope with x40 objective lens and x5 eye piece lens which had 2mm radius.
Calculate the area of the filed of view in micrometers. (2mks)

(b) What is the average size of the cell in micrometers? (2mks)
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SECTION A (40 MARKS)
Answer all questions in this section in the spaces provided.

1. A man with normal skin colour got married to a woman with normal skin colour. They gave birth to three children; one of
them an albino.

(1) Identify the probable genotype of the parents using letter (A) for normal gene and (a) for defective gene. (2mks)
Man:
Woman:
(i) Using a genetic cross; show the genotypes of the offspring. (3mks)
(iii) Give the phenotypic ratio of the offsprings. (1mk)
(iv) Give two examples of sex linked genes. (2mks)

2. Study the diagram below of an organism and answer the questions below it.

(1) (1) Name the part labeled R on the diagram. (1mk)
(ii) State the function of part S. (1mk)
(i) (i) Identify the kingdom to which it belongs. (1mk)
(i1) Give a reason for your answer in (a) (i) above. (1mk)
(iii) (i) State the asexual mode of reproduction of the organism shown inthe diagram. (1mk)
(i) Identify two other asexual modes of reproduction among lower organisms. (2mks)
(iv) Name the structure in which male gametes are produced indivision Bryophyta. (1mk)

3. The equation below represents a certain pliysiological process. Study it and answer the questions below.
CisH36O> + 260, 18CO, + 18H,Q”+ ATP

(i) Name the above process. (1mk)
(i) Give two reasons for question (iyabove. (2mks)
(iii) Calculate the respiratory quotient of the compound that was asthe substrate. (2mks
(iv) Identify the substrate being respired in the above equation. (1mk)
(v) State one importance of this process to living organisms. (1mk)
(vi) Name the organelle where the above process takes place inanimal cells. (1mk)
4. (a) A wild beast in Maasai Mara National Park were found to be infested with a lot of ticks. State the trophic level occupied
by the following organisms. (2mks)
a.  Wild beast:
b. Ticks
(b) Study the food below representing a certain ecosystem and use it to answer the questions thatfollow.
Locust » Guinea fowl
Grass / / \
[ Caterpillars Hawk
Antelopes

\ Vulture
Lion /

Page | 86




Biology p1, p2&p3

(1) Write down a food chain in which the vulture is a tertiary consumer. (1mk)
(i) What would be the effect of introducing gazelles and termites into the ecosystem? (1mk)

(¢) During an ecology, students collected and marked 40 ants and then released them. After 2 days, the students captured another

(@
®)

©
)

(@

®)
©
@
©

®

€))
()

100 ants, 40 of which had been marked previously.

(1) How many ants were there in the compound? Show your working, (2mks)
(i) Give two assumptions of this method in sampling animal population. (2mks)
In an experiment to investigate an aspect of digestion, two test tubes P and Q were set as shown in the diagram below.

Betup P 1 T— Setwpa

............. Water bath maintained

sarch  [--1 [ ---- I at 37%
+ =weod  |ewesesd  jesess=d
i SR R Starch +

Sallva . N R e boiled saliva
The test tubes were left in the water bath for 30 minutes. The content of each test tube was then tested for starch.
(i) Name the reagent that was used to test for starch. (1mk)
(i1)) What was the aim of the experiment? (1mk)
What were the expected results in tube P and Q? (2mks)
Account for the results you have given in (b) in test tube Pand Q. (2mks)
(i) Why was the set-up left at 37°C? (1mk)
(i) In what form is starch stored in animal cells? (1mk)
SECTION B

Answer question 6 (Compulsory) and either question 7 or 8 from this section.

An experiment was carried out to determine the growth rates of bamboo and a variety of maize plants in two adjacent plots.
The average height and average dry weight of plants fromt ¢h two populations were determined over a period of twenty
weeks. The data is as shown in the table below.

Bamboo Maize
Age in weeks Average height (Metres) Average weight Average height Average weight
(Grams) (Metres) (Grams)

2 1.3 52 0.3 20

4 4.0 182 0.5 29

8 8.2 443 0.8 57

8 12.1 682 1.2 78

10 13.9 801 1.7 172

12 14.1 957 1.9 420

14 143 1025 2.1 704

16 14.4 1062 2.1 895

18 14.6 1127 2.1 926

20 14.6 1229 2.1 908
Between which two weeks did the greatest increase in weight occur in: (2mks)
(i) Bamboo plants:
(i) Maize plants:
(i) Which of the two types of plants had a higher productivity by the end ofthe experiment? (1mk)
(i1) Give a reason for your answer in (b) (i) above. (1mk)
Between weeks 14 and 18, the average height of the maize plants remained constant while average dry weight increased.
Explain this observation. (3mks)
Suggest how the change in the average dry weight bamboo and maize plants would have been at week 22 if the experiment
was continued. (2mks)
Why was it appropriate for this experiment to use:
(1) Dry weight instead of fresh weight. (2mks)
(i) Weight and height. (1mk)
Describe how the average height and weight of the plants were determined in this experiment.
(1) Average height. (2mks)
(i) Average dry weight. (3mks)
Give a reason why secondary thickening does not occur in bamboo and maize plants. (1mk)
Give two characteristics of meristematic cells. (2mks)
(a) Describe three adaptations of a respiratory surface. (6mks)
(b) Describe the mechanism of gaseous exchange ina mammal. (14mks)
(a) Describe the mechanism of hearing in man. (16mks)
(b) State four differences between endocrine and hervous systems. (4mks)

Page | 87




Biology p1, p2&p3

NANDI EAST, NANDI SOUTH & TINDERET SUB-COUNTIES JOINT EVALUATION 2016
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Reagents

Specimen Q — Tradescantia stem with leaves.

Solution S1 - Distilled water
Solution S2 - Saturated salt solution

Each student should be provided with:

Scalpel

Ruler (15¢m long)

8cm3 of solution S1 in a boiling tube.
8cm3 of solution S2 in a boiling tube.
Stickers

Means of timing

Specimen Q — Tradescantia stem with leaves.
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MAKUENI COUNTY CLUSTER PREPARATORY EXAMINATION 2016

231/2 BIOLOGY
PAPER 2: THEORY
MARKING SCHEME
1. a A cell membrane / plasmalemma/plasma membrane;
B cytoplasm;
C nucleolus;
D nuclear membrane;

b)

¢)

b) Drawing magnification=
10,000 =

Object length= —

= 7.5 micrometer
¢) Animalia;
Reason
Absence of cell wall / irregular shape / centralized nucleus/ absence of chloroplast;
(a) to investigate the effect of heat on enzyme ptyalin
(b) A: -TIodine solution turned blue- black;
B: - brown — colour of iodine remained;
(¢) A: -boiling denatured enzyme ptyalin, hence no enzyme to hydrolyse starch to maltose;
B: - Enzyme ptyalin hydrolysed starch to maltose; hence iodine test for starchis negative;
(d) Optimum temperature for enzyme action// normal human body temperature for,enzymeaction;
(¢) Enzymes are denatured at temperatures beyond optimum,
a) pteridophyta
b) Q- Adventitious roots; rej root alone
R — Rhizomes;
S — Sori/sorus;
(¢) Function
Q — Anchorage / absorption of water;
S — Reproduction;
(d) Gametophyte;
Sporophyte;
a) 1)

T C A T A G C

ii) Deoxyribose sugar/ 5 carbon sugar;
Phosphate molecule;

Genotype XXh X Xy ;

\ /

Gametes °

Offspring xXixH Xty xTxh nX'Y

Down*s syndrome/ turners syndrome/ klinefelters syndrome;
NB For gametes to score the circle should be complete.
For crossing lines to score — the lines should not enter the circle or be hanging. The lines should not cross before
touching the circle
a) primary consumer,
b) I Predation /feeding;
IT Decomposition / decay;
IIT Absorption;
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As water vaporizes from the spongy mesophyll cell their cell sap becomes more concentrated than adjacent cells; thus this
increases the osmotic pressure of the spongy mesophyll cells; as a result water flows into the spongy mesophyll cells from the
surrounding cells; which in turn take in water from the xylem vessels in the leaf veins; this creates a pull/ suction force //
transpiration pull; that pull the stream of water from the xylem vessels in the stem and roots;
The transpiration pull maintains a continuous column of water from the roots to the leaves; (21/20 marks)
a) Accommodation of distant object (far vision)
The ciliary muscles relax; the suspensory ligaments contract and pulled tight ;the lens then becomes (thinner); light from
distant object is less refracted the focused on the fovea; and then interpreted in the brain;
Accommodation of a close object (near vision)
The ciliary muscle contract; the suspensory ligaments relax; the lens then become thicker (more spherical); light from
close object is greatly refracted and focused on the fovea; and then interpreted in the brain;
b) Light enters the eye through the pupil; the radial and circular muscles in the iris control the size of the pupil,
depending upon light intensity ;the muscles work antagonistically.

In bright light (high light intensity) ;the amount of light entering the eye should be low; hence the pupil should be
narrow; radial muscles of the iris relax; the circular muscles contract ; the pupils becomes smaller; while the iris enlarges
thus less light enters the eye;

In dim light/ low light intensity; radial muscles in the iris contract; the inner circular muscles relax; the iris becomes
smaller while pupil enlarges more light enters to the eye;
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KASSU JET EXAMINATION
Kenya Certificate of Secondary Education (K.C.S.E.) 2016

231/2

BIOLOGY
PAPER 2

JUNE 2016
TIME: 2 HOURS

SECTION A (40 MARKS)

Answer gll the questions in this section in the spaces provided

1. A couple has three children, the mother had blood group A and the father had blood group B while one of the childrenhad

blood group 0.
(a) (1) What were the genotypes of the parents? (1mark)

Father
Mother

(il)) What was the genotype of the child with blood group 0? (1mark)
(b) Work out using a punnet square the genotypes of the other children. (4 marks)
(¢) Which child can receive blood from any member of the family? (1mark)
(d) State the percentage of children who can donate blood to all blood groups. (1mark)
2. Below is a diagram of a structure found in Eukaryotic cells? Study it and answer the questions that follow
a) Identify the structure (1 mark)
b) State two functions of the structure (2 marks)
¢) 1) Name one organelle found in animal cells but absent in plant¢ells (1 mark)

ii) State one function of the organelle you have named in(c) above (1 mark)
d) Briefly explain cell biology as an evidence of evolution (3 marks)
3. Below is a diagram of a plant a form three student collected while carrying out an ecological study?

Adventitious root

a) With reasons identify the division into which the students classified theplant.
b) (i) Name the structure that produces spores in this plant. (1mark)

(ii) State two differencesbetween the plant division above and that of the division spermatophyta. (2 marks)
¢) Give two distinguishing features of class Amphibia (2marks)
4. The diagram below represents human foetus in a uterus.

Placenta

Chorion
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a) Name the part labeled D. (1 mark)

b) 1) Name the types of blood vessels found in the structure labeled C. (2 marks)
ii) State the differences in composition of blood found in the vessels named in (b) (i) above. (2 marks)
iii) State two importance of the fluid found in part B (2 marks)
iv) State the role of progesterone during pregnancy (1 mark)

5. The diagram below represents three types of neurons found in a mammalian body.

(a) Name the neurons X, Y and Z (3marks)
(b) Name the chemical substance responsible for the transmission of an impulse across the gap labelled W.
(1mark)
(c) State two functions of the part labelled M. (2marks)
(d) In which part of the spinal cord is neurone Y located? (1mark)
(e) Using arrows indicate on the diagrams the direction followed by nerve impulse leading toa
response. (1mark)
SECTION B (410MARKS)

Answer questions 6(compulsory) and either questions 7 or 8 in the spaces provided
6. During germination and growth of a cereal, the dry weight of endospgrm, the embryo and total dry weight were determined at
two — day intervals. The results are shown in the table below.

Time after Dry weight of Dry weight of embryo Total dry weight (mg)
planting(days) endosperm (mg)
0 43 2 45
2 40 2 42
4 33 7 40
6 20 17 37
8 10 25 35
10 6 33 39

a) Using the same axes, draw graphs‘ef dry weigh of endosperm, embryo and the total dry weight against time

(8marks)
b) What was the dry weight of the endosperm and embryo on the 5™ day? (2marks)
Endosperm
Embryo
¢) Account for:
1) Decrease in dry weight of endosperm from day 0 to 10 (2marks)
ii) Increase in dry weight of embryo from day 0 day 10 (2marks)
iii) Decrease in total dry weight from day 0 to day 8 (2marks)
d) State the role of the following in germination (2marks)
1) Glucose
ii) Enzymes
¢) How are the foliage leaves adapted to their function (2 marks)
7  (a) Describe the role of hormones in blood sugar regulation (10 marks)
(b) Explain how halophytes are adapted to their habitat (10 marks)
8 (a) Explain the adaptations of thoracic, cervical and lumbar vertebrae to their functions (12 marks)
(b) Describe the structural factors affecting transpiration (8 marks)
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FORM FOUR 2016 EVALUATION EXAMINATIONS
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BIOLOGY

PAPER 1

(Theory)

JULY/AUGUST 2016

SECTION A:

A scientific space craft brought some material to earth from the outer space. Explain how one would establish if the material
is living or non-living. 2mks

State two functions of golgi apparatus. 2mks

A student observed a row of 16 epidermal cells in a microscopic field that was 8mm in diameter. Calculate the average
length of each cell in micrometers. 1mk

A group of students set up an experiment as shown below. The experimental set up were left for 20 minutes.

= Cr T alé-!f !TQJ —
I—
-7 |- - Todiae Soluhin
_ o NS K hnf-bh“y’
I — ¢ forek Loluhon

Crovcln  Solutlan

whith  hal been
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prtades  pel’ Al el

The observation after 20 minutes were as shown in thetable below.

Set up Observations
Inside tubing Outside tubing

A Blue black colour Colour of liodine.

B Colour of iodine Colour of iodine
(a) State the process being demonstrated ifrthis experiment. 1mks
(b) Explain the results in set up A. 3mks
In a tabulated form, distinguish between class gymnospermae and angiospermae. 2mks
(a) Explain what happens when two6 species occupy the same habitat. 1mk
(b) State an adaptation of submerged aquatic plants to gascous exchange. 1mk
(a) Explain why the number:of predators in any ecosystem is less than the number of their prey. 2mks
(b) Define the term trophic level as used in ecology. (1mk)
In an experiment to investigate an aspect of digestion, two test tubes A and B were set up as shown in the diagram below.

A B
N

Water bath

/

I

Starch plus un boiled
Salivary amylase

\

Starch plus boiled
salivary amylase

The test tubes were left in the water bath maintained at 370C for 30 minutes. The content of each test tube was then tested for
starch.

(a) What was the aim of the experiment? 1mk
(b) Why was the set up left at 37°C? Imk
(a) State the function of co-factors incell metabolism. 1mk
(b) Give an example of a metallic co-factor. 1mk
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10.

11.

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

(¢) State one function of incisors in herbivores.

Explain how the following factors affect the rate of photosynthesis:-
(i) temperature.

(i) Concentration of carbon (iv) oxide.

(a) Whatis metamorphosis?

(b) State onec advantage of metamorphosis to the life of insects.
(a) Give any two characteristics of meristematic cells.

(b) Explain the function of epicotyl during seed germination.
(a) Explain how the following prevent self-pollination:-

(1) Dioecism.

(i) Self-sterility.

(b) What is the role of pollen tube in plant fertilization? 1mk

1mk
2mks

1mk
1mk
2mks
1mk
2mks

(a) The diploid number of chromosomes in a guinea fowl is 60. How many chromatids does it have at the end of mitosis?

(b) Suggest the advantages of internal fertilization and development.
(c) State three characteristics of fungi.

(d) Name the phylum whose members possess a notochord.

(a) State two causes of variation.

(b) Describe one difference between telophase II and

(1) Telophase I of meiosis.

(i) Telophase of mitosis.

The chemical equation below represents a reaction that occurs incells.
2C57HogOs + 1450, — 102CO; + 98H-0.

(1) Calculate the respiratory quotient (RQ).

(i) Identify the substrate used in respiration.

(iii) Name the compound that stores energy released during oxidation of glucose:
(i) Distinguish between convergent and divergent evolution.

(i) Give one method by which the age of fossils can be determined.
The following statement represents a type of gene mutation.

Intended message. Actual message
@) Eat the meat Heat the meat
(i1) This is my team This is my tea.

(a) Identify the type of gene mutation illustrated in I andITabove.

(b) Name two examples of chromosomal mutation that'lead to change in chromosomal structure.

Give one factor that influences:-

(a) Capillarity.

(b) Root pressure.

(c) State the role of companion cells during transport in phloem tissue.
Explain the meaning of the following terms:-

(a) Reception.

(b) Co-ordination. 1mk

Give the name of the followingresponses.

(1) curvature of plant shoottewards light. 1mk

(i) coiling of a plant shoet round a supporting structure. 1mk
The apparatus below illustrate breathing in amammal.

plug
I
Rubber plunger
baloon syringe case

Capillary

(a) Describe what happens if the rubber plug is pulled in the direction shown by the arrow.
(b) Give the parts of mammal represented by:-

(1) Capillarity tube.

(i) Rubber plug.

(a) Name two bones that form the pectoral girdle.

(b) Name the cavity formed by the scapula that form a joint with the humerous.

1mk
2mks
2mks
1mk
2mks

1lmk
1lmk

2mks
1mk
1mk
2mks
1mk

2mks

1lmk
1lmk
1lmk

1lmk

1lmk

1mk
1mk
2mks
1mk
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24, Study the following diagram showing longitudinal section of akidney.

25.

26.

27.

28.

Name the parts labeled A and B. 2mks

Name the blood vessel that supplies blood to:-
(1) Heart muscles. 1mk

(i) Kidney. 1mk

Explain why it is not advisable to sleep in a room with burning charcoal stove.

Name the part of the ear involved in:

(a) Balance.

(b) Amplification of sound waves.

(¢) Reception of sound stimulus.

What is Homeostasis?

Explain what happens to excess amino acids in the liver of humans.
State one use of each of the following excretory products of plants.
(i) Tannin.

(i) Latex.

2mks

3mks
1mk
3mks

1lmk
1lmk
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The diagram below is a longitudinal section of an organ in mammals.

o P
T
i3 “J)/Z
5 | -/} ue&'r‘-’\ dutt

(a) Name the organ. 1mk

(b) Identify the parts R and S

(¢) (1) State two differences in the structure above found in the desert rat and fish.
(i) Account for the difference stated above. 2mks

(d) Name the gland associated with the secretion of aldosterone hormone.

2mks

1lmk

A family with four children, three were found to have normal skin pigmentation while oni¢-was albino. Using letter ,,A* to
represent gene for normal skin pigmentation and ,,a™ to represent the gene for albinism;
(a) What are the genotypes of the parents?

(b) Work out the genotypes of the normal pigmented children and the albino child.
(c) What is the probability that the fifth child will be an albino.

Suaars 1O g oy
the pang *

(a) State two ways in which leaves are-adapted to absorb light.

(b) Name the gases labeled x and y,

(¢) Name the tissues that transports:-

(1) Water into the leaf.

(i1) Sugar to other parts of the plant.

(d) Explain why it is an<advantage for the plant to store carbohydrates as starch rather than as sugars. 2mks
Study the diagram of the organism shown below then answer the questions that follow.

(a) State the phylum to which the organism belongs.
(b) With reasons state the class to which the organism belongs:-
Class
Reasons:
(¢) Name two human diseases of which the organism is a vector.
(d) What type of metamorphosis does the organism show?

2mks
Smks
1mk

2mks

2mks

1lmk

1mk
3mks
2mks
1mk
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5.

(a) On the grid provided, plot graphs of glucose level in blood against time on the same axis.

In an experiment a group of students set up the test tubes as shownbelow.

-

Iy

_Cork

/; 7

A __‘. FJ G“&kL )

W&' tube -

4.
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L Covt

N
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[ Wakey:

N wio|

(a) What was the aim of the experiment?
(b) Why was the pyrogallic acid included in the gasjar A?

(c) What results would you expect in each of the gas jar A and B at the end of the experiment?

beca CJ-ACLS
E@gﬁ Mot L
: xthn wool. .

(d) State three artificial ways of breaking seed dormancy.
(¢) Name two hormones that bring about rapid cell division in plants.

SECTION B: 40mks

Answer question 6(compulsory) and either question 7 or 8 in the spaces provided after question 8

1mk
1mk
2mks
3mks
2mks

In an investigation, two persons A and B took the same amount of a meal rich in carbohydrates. Their blood sugar levels were

immediately determined and thereafter at intervals. The results were as shown in the tablebelow.

Time (minutes) Glucose level in blood (mg/100cm’)
Person A Person B
0 92 30
15 90 76
30 105 90
40 116 105
60 140 162
30 138 210
120 100 202
135 96 194
160 90 180
180 90 162

(b) (i) When was the glucose level of person A%equal to that of person B.

(ii) What was the concentration of glucos€'in the blood of A and B at the 20™ minute?

(¢) () Account for the blood sugar leveldn person A and person B between O and 15.
In man, the normal blood sugarlevel is about 90mg/100cm’ of blood. Explain the change in the blood sugar level in
person A between 15 and 60dminutes.
(d) (1) Suggest a possible reason-for the high blood sugar level in person B.
(i1)) How can the high sugat-level in person B be controlled?
(e) Name the compound that'stores energy released during oxidation of glucose.

7.

8.

(a) Describe the way by which terrestrial plants are adapted to living in arid andsemi-arid ecosystems.

(b) Explain how various human activities cause soil pollution.

(a) Define:=

(1) Chemical evolution.
(i) Organic evolution.

(iii) Giving examples give and account for any five pieces of evidence for organic evolution.

Tmks
1mk

2mks
2mks

4mks
2mks
1mk
1mk
10mks
10mks

2mks
2mks
16mks
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SECTION B: (40 MARKS)

Answer question 6 (compulsory) and either question 7 or 8.

The table below shows the effect of predation in a laboratory experiment using Paramecium Aurelia and yeast cells, cultured
in a solution containing sugar.

a)

©)
d)

©)

s

b)

Time (hour) 2 4 6 8 10 12 14 16

Paramecium 20 90 120 95 50 20 40 60

Yeast per 15¢cm’ 60 140 100 65 25 50 80 100
Using the same exes, plot graphs to show curves of Paramecium aurelia and yeast (7 marks)
At what time was the population of Paramecium aurelia and yeast the same (2 marks
Explain the relationship between Paramecium aurelia and yeast. (2 marks)

What is the approximate time lapse between the maximum population of yeast and maximum population of paramecium?

Suggest a reason for this lapse. (2 marks)
Account for the shape of the graph of Paramecium aurelia between :

i) 2 and 6 hours (3 marks)
ii) 6 and 12 hours (3marks)
i) Suggest what would happen to the population of paramecium if the temperature was lowered to 0°C. (1 mark)
Describe the

1)  Process of inhalation in mammals. (10 marks)
ii) Mechanism of opening and closing of stomata. (10 marks)
a) Describe how the digestion of a protein is achieved in the following parts of the alimentaryCanal.

i) Stomach (4 marks)
ii) Duodenum (4 marks)
i)  Describe the process of absorption of water from the root hair to the xylem ofthe root (8 marks)
ii) Describe how temperature and light intensity affect the rate of transpiration. (4 marks)
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¢) How would excess pesticides in the soil interfere with process A.
a) What is the difference between Darwinian and Larmackian theories of evolution.
b) What is meant by the following terms. Give an example in each case

5.

i) Homologous structures.
Example

ii) Analogous structures
Example

iii) Vestigial structures.
Example

SECTION B: 40MKS

2mks
2mks

1lmk
1lmk
1lmk
1lmk
1lmk
1lmk

An experiment was carried out to investigate transpiration and absorption of water in bean plant in their natural habitat within
adequate supply of water. The amount of water was determined in two hour intervals. The results were as shown below.

Concentrations in
Time of day Transpiration Pond water
1100-1300 33 20
1300-1500 45 30
1500-1700 52 42
1700-1900 46 46
1900-2100 25 32
2100-2300 16 20
2300-0100 8 15
0100-0300 4 11

a) Using the same axes, plot graphs to show transpiration and absorption of water'in grams against time
b) At what time of the day was the amount of water the same as transpiration and absorption?

c) Account for the shape of the graph of

1)  Transpiration between 1100 to 1900 hours
i1) Absorption between 1900 to 0300

d) What would happen to transpiration and absorption of water if theréxperiment was continued till 0500 hours?

¢) Name two factors that may affect transpiration and absorption at any given time.
f) Explain how the factors you named in ( ¢) above affect transpiration.

. Discuss the adaptions of the structures of the human eye totheir functions.

. Explain how the villi of the mammalian alimentary canal are adapted totheir functions
b) Describe how different types of tropism adapts plants for survival intheir habitat.

8mks
1mk

3mks
2mks

2mks
2mks
2mks
20mks
10mks
10mks
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SECTION B (40 MARKS)
Answer question 6 (compulsory) in the spaces provided and either question 7 or 8 in the spaces provided after question 8.

6.

(@
®)
©

)
©

®

7.

8.

An experiment was carried out to investigate the effect of temperature on the rate of reaction catalyzed by an enzyme. The
results are shown in the table below.

Temperature (°C) Rate of reaction in mg of products per unit time

5 0.2

10 0.5

15 0.8

20 1.1

25 1.5

30 2.1

35 3.0

40 3.7

45 3.4

50 2.8

55 2.1

60 1.1
On the grid provided, draw a graph of rate of reaction against temperature. (6mks)
When was the rate of reaction 2.6mg of product per unit time? (2mks)
Account for the shape of the graph between: (2mks)

() 5°Cand40°C
(ii) 45°C and 60°C
Other than temperature, name two ways in which the rate of reaction between 5°C and40°C could be increased. (1mk)

(i) Name one digestive enzyme in the human body which works best in acidic condition. (1mk)
(i1)) How is the acidic condition for the enzyme named in (¢) (i) above attained? (2mks)
The acidic condition in (¢) (ii) above is later neutralized.

(1) Where does the neutralization take place? (1mk)
(i) Name the substance responsible for neutralization. (1mk)
(a) Describe secondary growth inflowering plants? (14mks)
(b) Explain the importance of support and movement in plants. (6mks)
Describe economic importance of the following Kingdoms:-

(a) Monera (10mks)
(b) Fungi (10mks)
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NANDI NORTH AND NANDI CENTRAL JOINT EXAMINATIONS 2016
231/3

BIOLOGY

PAPER 3

CONFIDENTIAL

Each student to be provided with the following:-
Specimen W — Clean fresh large Irish potato.
Cork borer — 0.5¢m diameter

Distilled water

2 beakers — 100ml each

Concentrated sucrose solution labeled X 100ml
Distilled water labeled Y 100ml

Tissue paper

30cm ruler

9. 2 labels

10. Measuring cylinder

11. Scalpel

12. Stop watch

S A G

NANDI NORTH AND NANDI CENTRAL JOINT EXAMINATIONS 2016

231/3
BIOLOGY

PAPER 3
(PRACTICAL)

JULY / AUGUST 2016
TIME: 1% HOURS

(@

(b)
)
(if)
2.

SECTION A (40 MARKS)
Answer all questions in this section in the spaces provided:

You are provided with specimen W. push a cork borerithrough specimen W to remove 4 cylinders of potato tissue. Cut off
one end of each cylinder. From the cut end measure 40mm length and cut the cylinder. Repeat this for the other three
cylinders. Put 25ml of solution X in a beaker labeled X and 25ml of solution Y in a beaker labeled Y. Place two cylinders in
a beaker containing solution Y and the other two in a beaker containing solution X. Leave the experiments for 45 minutes.
After 45 minutes remove the cylinders and mop them up with a tissue paper.

Measure and record the length of each cylinder in the table below. (8mks)
Cylinder in solution Initial length Final length Average length % change in length
X 1
2
Y 1
2
Account for observations made in solution:
X: (2mks)
Y: (2mks)

Below are photographs of three sets of seedlings labeled A, A; and B. Examine them and use them to answer the questions
that follow.

(1) Name the phenomenon exhibited by seedlings in set Az, (1mk)
(i) Give a reason why plants exhibit the phenomenon named in (i) above. (1mk)
(iii) Name the response exhibited by the seedlings in set B. (1mk)
(iv) State the stimulus that caused the response in (iii) above. (1mk)
(v) Explain how the response named in (iii) above have occurred. (3mks)
(vi) State the observable differences between seedlings in set A; and A (3mks)
Set Ay Set A»
(vil) State and explain the type of germination in seedling A;. (2mks)
(viii) State the conditions under which the seedlings in set A; and A, were grown. (2mks)
Set Ay
Set Ay
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N

8.
9.

10.
11.
12.
13.
14.

(@
®)
©

15.
16.
17.

18.
19.
20.

a)
b)
¢)

21.

(@
®)
©

22.

b)
)
ii)

23.
24,

RAISMARADE JOINT EXAMINATIONS COUNCIL
23111

BIOLOGY

Paper 1

2 hours

Give one of the role of the following organelles

(a) Centriole

(b) Cell wall

Differentiate between osmosis and diffusion.

List three charateristics of the phylum chordata.

State the products of the light reaction stage of photosynthesis.

What is meant by the term osmoregulation?

List three factors that affect the process of active transport.

Name the organisms that cause the following disease?

(a) Amoeba dysentery.

(b) Typhoid

Explain the relationship that occurs between the algae and fungi in lichens.

Explain why blood from the alimentary canal, pass through the liver before entering the general ¢irculation?
What are the two functions of a pleural membrane that gives the mammal advantage over other organisms?
Differentiate between interspecific competition and intraspecific competition.

Explain why the carrying capacity of wild animals is higher than that of cattle for aunit mass.

What happens to excess fatty acids and glycerol after digestion in the body?

(1 mark)
(1 mark)
4 marks)
(3 marks)
(2 marks)
(1 mark)
(3 marks)

(1 mark)
(1 mark)
(1 mark)
(2 marks)
(2 mark
(2 marks)
(2 marks)
(2 marks)

Removal of the apical bud from the shrub is a practice that results in the development of the lateral buds which later form the

branches.

Give two reasons for the development of the lateral branches after the removal of the apical bud.
Suggest two application of this practice.

What is the importance of this practice?

Give structural differences between the sperm cell and the ovum

State how the sperm cell is structurally adapted to its function (3marks)

(2 marks)
(2 mark)
(1 mark)
(2 marks)

The diagram below shows the development of an embryo sac during reproduction in plants. Name the structures labeled A,.B

and C.
Name two substances that leaves the foetal blood through-the placenta
State two ways in which the acrenchyma tissues in aquatic plants are adapted to their function.
The diagram below represents a transverse section«of an ovary of ascertainflower.
Name the structures labeled W
Name the type of placentation illustrated in this diagram
Give an example of a plant whose flowersdhave the following type of placentation.
The diagram below represents the nitrogen cycle
State the process labeled
Name the compound represented by B
Name the group of organisms labeled C
a) State two advantages of mietamorphosis to the life of an insect
Explain the roles of the following hormones in growth and developmentin insects:
Juvenile hormone
Ecdysone
State three factors in the seeds that causes seed dormancy
(a) Distinguish between continuous variation and discontinuous variation

(b) Give two examples of continuous variation in humans

25.
26.
27.

28.
29.
30.

a)
b)

31
32.

Name two properties of deoxyribonucleic acid
Name two types of gene mutations

(3marks)
(2marks)
(2marks)

(1mark)
(1mark)
(1 mark)

(2marks)
(1marks)
(1marks)
(2marks)
(2marks)

(3marks)
(2marks)
(2marks)
(2marks)
(2marks)

In a certain variety of cattle some individuals may have red, white or roan (a mixture of white and red) fur color. A cross
between a cow with red fur and a bull with white fur produced a calf with roan fur. Using letter R to represent red color and

W to represent the white colour ; Work out the F1 generation4marks

State TWO behavioral activities involved in the process of maintaining body temperature
Differentiate between diabetes mellitus and diabetes insipidus

Define the following terms

Allele

Heterozygous

Explain the process of peristalsis

State two ideas proposed by Lamarck

(2 marks)
(2marks)

(1mark
(1 mark)
(2 marks)
(2 marks)
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RAISMARADE JOINT EXAMINATION COUNCIL
Kenya Certificate of Secondary Education

231/3

Biology

Paper 3
July/August 2016
(Practical)

CONFIDENTIAL

1. Each candidate should have

- 2clean dry test tubes in a test tube rack
- Aboiling tube tube

- 25mls of Bromthymol blue

- 10ml measuring cylinder

- Distilled water in a wash bottle

2. Each candidate should have access to
- Dilute Hydrochloric acid
- Dilute Sodium chloride
- Means of heating / water bath
- Atest tube holder
- 10ml of solution X which is calcium hydroxide
.~drinking straw
- 2 droppers
NB To prepare solution or use as PH indicator, dissolve 0.1g o Bromothymol bhie powder in 10mls

RAISMARADE JOINT EXAMINATION COUNCIL
Kenya Certificate of Secondary Education

231/3

Biology

Paper 3
July/August 2016
(Practical)

You are provided with the following:

25ml Bromothymol blue.

Solution X.

A drinking straw.

2 test tubes.

10ml measuring cylinder.

A boiling tube.

Dilute hydrochloric acid.

Dilute sodium hydroxide.

(a) Place 2ml of Bromothymol Blue (B.T.B) in a clean test tube. Add dilute hydrochloric acid drop by drop and shake after each
drop till there is a permanent colour change.

® o o —

(1) State the resulting colour. (1 mark)

(i) To the mixture obtained above, now add sodium hydroxide solution drop by drop until there is a colour change. Record your
observation. (1 mark)

(iii) From your observations in (a)(i) and (a)(ii) above, what is the nature of Bromothymol blue? (1 mark)

(b) Place 10ml of fresh Bromothymol blue in a boiling tube. Using the drinking straw, bubble air from your mouth through the
bromothymol blue until there occurs colour change.

(i) Record your observation. (1 mark)

ii) What does the colour obtained in (b)(i) above suggest about the nature of the gasbreathed out? (1 mark)

(¢) Rinse the measuring cylinder and use it to place 2ml of solution X in a clean test tube. Rinse the drinking straw used in (b)
above and use it to bubble air from your mouths through solution X.

(1) Record your observation. (1 mark)
(i) Suggest the identity of solution X. (1 mark)
iii) Suggest the identity of the gas that gave rise to the observation above. (1 mark)

(d) (1) Name the physiological process in cells that leads to formation of the gas named in c(iii) above. (Im
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b) State two functions of cell sap. 2mks
24, Name two classes of phylum chordate whose members are poikilothermic. 2mks
25. Name two parts of human body where red blood cells are produced. 2mks
26. State the type of placentation found din the following fruits. 3mks

i) Pawpaw

ii) Orange

iii) Bean pod
27. Name two regions in human body that displays counter-current flow system. 2mks
28. State the use of bait trap apparatus in field study. 1mk
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b) Explain why images that form on the blind spot are not perceived. 2mks

¢) State two traits of the image formed on the retina. 2mks
During germination and growth of a cereal the dry weight of endosperm, embryo and total dry weight were determined at two
days intervals. The results are shown below.

Time after planting dry weight of dry weight of embryo total dry weight
days Endosperm(mg) (mg) (mg)

0 43 2 45

2 40 2 42

4 33 7 40

6 20 17 37

8 10 25 35
10 6 33 39
a) Using the same axes draw graphs of dry weight of endosperm embryo and the total dry weight. 7mks

b) What is the dry weight on day 5? 1mk
¢) Account for

i) Decrease in dry weight of endosperm from day Oto 10. 2mks
ii) Increase in dry weight of embryo from day 0 to 10. 2mks
iii) Decrease in total dry weight after day 8. 2mks
iv) Increase in total dry weigh after day 8. 2mks
d) State one factor that cause seed dormancy. 2mks

1)  Within the seed
ii) Outside the seed.

Describe how water moves from the soil to the leaves ina tree. 20mks
a) Name three types of skeletons found in multicellular animals 8mks
b) Describe how the cervical, lumbar and sacral vertebrae are suited totheir functions. 17mks

MERU SOUTH FORM 4 JOINT EVALUATION
Kenya Certificate of Secondary Education (K.C.S.E)
CONFIDENTIAL INSTRUCTIONS

BIOLOGY (231/3)

Paper 3

Each candidate will require

. Iml of 0.5% starch solution labelled “Solution L,”

. 1ml of 10% diastase solution labelled “Solution L,”

. 1ml of 10% diastase solution boiled for 15 minutes labelled “Solution Ls”
. Dropper

. 1 white tile

. 3 (three) clean test tube

. Labels (3 pieces)

. Thermometer

. Stop watch/clock

10. 250ml beaker

11. Access to Hot water (about 100ml for each student)
12. Access to iodine solution

W oo~ WN =
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14.
15.

17.
18.
19.
20.
21.

22
23
24

25.

26.

State three differences between red blood cells and white blood cells.
Diagram shows stem of passion twinning round a post.

a) What is the biological importance of the twinning growth?
b) Explain the twinning growth pattern.
¢) Identify the response shown.

d) Name the structure produced by shoots of some plants that also twine around objects.

State function of fine adjustment knob of a light microscope.
Name three digestive enzymes found in pancreatic juice.
State the function of the lacteal in villi.

List two characteristics of members of class Arachnida.
Explain three characteristics of gasecous exchange sites.
What is the role of companion cell in phloem?
List three structural differences between arteries and veins.
Explain process of inhalation in man.
Explain how hair in man helps to keep the body warm.
Name the causative agent of

1) Typhoid

ii) Syphilis

Name the type of placentation found in the pawpaw.

( 3 marks)

(2 marks)
(3 marks)
(1 mark)
(1mark)
(2 marks)
(3marks)
(1 mark)
(2 marks)
(3 marks)
(2 marks)
( 3 marks)
( 4 marks)
( 2 marks)

( 2 marks)
( 1 mark)

Page | 232




Biology p1, p2&p3

KIGUMO SUB-COUNTY CLUSTER EXAM 2016
Kenya Certificate of Secondary Education (K.C.S.E)

233/2

BIOLOGY

PAPER 2 (THEORY)
JULY/AUGUST 2016
TIME: 2 HOURS

SECTION A
ANSWER ALL QUESTIONS

A cross between a red forward and white flowered plant produce plants with flowers having red and whitepatches.

a) What phenomenon is represented by this condition?
b) Work out a cross between the F1 plants.
¢) State the phenotypic ratio of F2 plants.
d) State the genotypic ratio of F2 plants.
¢) Name the a characteristic in human beings that is controlled by multiple alleles.
A set up was used to investigate a certain process in plants is shown in the diagrambelow;

Leafy shoot

Rubher bung

[

— Retort stand

a) Name the apparatus
b) What process was being investigated.
c 1) State two precautions that should be taken when setting upthe experiment.
ii) Give a reason for each precaution stated in ¢ (i) above.
d) State the effect of placing the apparatus shown in areas‘with the following environmental conditions,
(1) windy
ii) low atmospheric pressure
Study the diagram below and answer the questions which follows.

a) Identify the muscle represented by letter;

A

B

ii) Describe how muscles A and B cause straightening of joint C.
b) Name the joint C.

¢) Name parts labelled

D (1mk)

E (1mk)

F  (1mk)

(lmk)
(4mks)
(lmk)
(lmk)
(lmk)

(1mk)
(1mk)
(2mks)
(2mks)

(Imk)
(Imk)

(1 mk)
(1 mk)
( 2mks)

(lmk)
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18.

19.

20.

21.

22.

23.

24

25.

The figure below shows a vertical section through a mammaliankidney.

(a) Label the parts A and B (2mks)
(b) Which part is the Bowman*s capsule found? (1mk)
Name two components of blood that are not present in glomerular filtrate. (2mks)

The oxidation state of a certain food is represented below by a chemical equation:-

2 C3HyOyN + 609 — (NH),COy + 5COy +5H>O

a) Calculate the respiratory quotients (RQ) of the food substrate (2 marks)
b) Identify the food substrate (1 marks)
(a) State the part of the eye involved in : (3mks)

(1) Colour vision.

(i1) Maintaining the shape of the eyeball.

(iii) Change in diameter of the lens.

(b) A person was not able to see far objects clearly but could view near objects clearly. Name the eye defect the person had.

(1mk)
(¢) How could the defect in (b) above be corrected? (1mk)
(a)State the phylum where all members have open circulatory system. (1mk)
b) Explain the advantages of closed circulatory system over open circulatory system. (2 marks)
a) (i) What is meant by vestigial structures? (1mk)
(i1) Give an example of a vestigial structure in human (1mk)
b) Explain why certain drugs become ineffective in curing disease after many years of use. (2mks)
a) Define the term immunity. (1mk)
b) Distinguish between natural immunity and acquired:immunity. (1mk)
¢) Identify one immunizable disease in Kenya. (1mk)
State three characteristics of members of kingdony Monera that are not found in other kingdoms. (3mk)
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a)
b)
i)
ii)
<)
i)
ii)
d)
©)

i)
ii)
g

a) Name the parts marked E, Fand G (3 marks)
b) State two aspects of cell E that are an adaptation to its function. (2 marks)
¢) Describe the changes that would take place in E if the cells were placed inconcentrated

sugar solution for a long period. (3 marks)

In Europe up to the 19th century, most moth i.e. Biston betularia were white speckled. Today upto 97% of the population
recorded in the industrial towns in Europe are black. In rural areas most moth found are white speckled form.

1)  Briefly explain how this has come about. (5 marks)
ii) Name one cause of variation in nature. (1 mark)
iii) What theory of evolution does it support the description in (i) above support? (1 mark)

iv) In order to increase the quantity and quality of agriculture produce, man selects organisms with desirable characteristics
to be parents of next generation. Name the practice.

SECTION B (40MARKS)

Answer questions 6 (COMPULSORY) and Either question 7 or 8

Rice seeds were soaked overnight. Fresh mass and dry mass of a sample of 20 seeds was obtained and recorded in the table.
The rest of the seeds were planted in a tray that had soil and well watered daily. Twenty of the seeds/seedlings were removed
from the soil every two days for two weeks. Their fresh and dry mass were taken and recorded in the table as shown below.

Time in days Fresh mass in (g) Dry mass in (g)

0 14.0 4.0

2 18.0 3.5

4 245 2.5

6 32.0 1.5

8 38.5 2.0

10 41.0 3.0

12 43.0 4.5

14 45.0 6.0
Using the same axes, plot two graphs to represent changes in fresh and dry mass over the two —week period (7mrks)
What would be the fresh and dry mass of the seedlings at day 9. (2mrks)
Fresh mass
Dry mass
Account for the change in fresh mass and dry mass between ddy 0 and day 6. (4mrks)
Fresh mass
Dry mass
Explain the change in dry mass from day 8 (2mrks)
Explain why a sample of 20 seeds was used instead.of one seed. (2mrks)
State one factor within and one factor outside the seed that cause dormancy. (2mrks)
Within the seed
Outside the seed
Give one characteristic of a meristematic cell (1mrk)
Describe how the mammalian male reproductive system is adapted to perform its functions. (20mks)
Describe the role of hormones inthe growth and development of plants (20 marks)
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2. (a) You are provided withreagents
P —Iodine,
R-DCPIP
S-Sodium hydroxide
T-Copper (II) sulphate)
Use the reagents to identify the food substance(s) in solution K

Food Procedure Observation

Conclusion

(a) Name the end product of digestion of food substance(s) present in solution K
(b) Describe the assimilation of food substance(s) identified in 2(a) above

3. You are provided with specimen labeled X, use it to answer questions that follow.

(a) (i) State the agent of pollination
(i) Give reasons for your answer in a(i) above

(b) Describe FOUR floral parts of specimen X

(c) (1) State the class to which the specimen X belongs
(i) Give one reason for your answer in ¢(i) above

(9mks)
(1mk)
(2mks)

(1mk)
(2mks)
(8mks)
(1mk)
(1mks)
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10.

11.

12.
13.

14.
15.

16.
17.

18.

19.
20.
21.
22.
23.
24,
25.

27.

28.
28.
29.
30.

a) Nitrogen in the atmosphere cannot be directly utilized by plants. State two ways through which nitrogen is made

available for plant use.

b) State the importance of saprophytic bacteria inthe environment.
State the functions of the following structures.

1) Epididymis

ii) Prostrate gland

Name the hormones that control the following activities;

a) Metamorphosis in young insect.

b) Formation of abscission layer in leaves and fruits.

Explain the meaning of the term survival for the fittest.

What is the role of the following factors in breaking seed dormancy?
i) Light (1mk)

i) Water.

Name four mechanisms through which plants excrete.

What do you understand by the following terms?

1) Ecosystem

i) Carrying capacity.

Name the causative agent of pneumonia.

a) What is oxygen debt?

b) List down three economic importance of anaerobic respiration.
a) What is active transport?

b) Outline three roles of active transport in the human body.

State the importance of the roughages in the diet.

State three functions of blood other than transport.

Distinguish between Diabetes Mellitus and Diabetes Insipidus.
What is meant by the term sex linkage? Mention two sex linked traits
Name two hormones involved in reproduction in females.

Name three tissues found in animals.

a) State the process that takes place during prophase 1 of meiosis.
b) Give the significance of mitosis.

(2mks)
(2mks)

(Imk)
(Imk)

(1mk)
(1mk)
(2mks)

(lmk)
(4mks)

(lmk)
(lmk)
(lmk)
(2mks)
(3mks)
(lmk)
(3mks)
(lmk)
(3mks)
(2mks)
(3mks)
(2mk)
(3mks)
(lmk)
(lmk)

The developing baby in the womb is connected to the mother by an-umbilical cord. Describe two functions of the umbilical

cord. (2mks)
Explain how support is attained in herbaceous plants.

List down two adaptations of the male parts of wind pollihated flower to their function.

Cell membrane is said to be semi-permeable. Explain,

Explain how iris regulates amount of light entering the eye inbright light.

(2mks)
(2mks)
(2mks)
(2mks)
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i) 409 - 60°C (3mks)

¢) i) Name and define the process by which water particles moved across the cell membrane. (2mks)
ii) Other than the temperature, state and explain another factor that affect the rate of the process you named in ¢ (i) above.(2mks)
d) 1) If the water molecules were moving across the cell membrane into a plant cell, name the state at which the cell would be if it

was at 359 - 400 for 20 minutes. (1mk)
ii) State two forces that would be involved in the plant cell to result in the state of cells you namedin d(i)above. (2mks)
¢) i) State what would be expected if animals cells were used in d (i) above instead of plant cells. (1mk)

ii) Explain why plant cells behave differently from animal cells? (1mk)
7. How is the mammalian skin adapted to its functions? (20mks)
8. a) Describe the adaptations of the male reproductive system to its functions. (10mks)

b) Explain the role of the growth hormones in plants. (10mks)

Page | 261







Biology p1, p2&p3

a) i) Name the class to which the organisms in the photographs belong. (1mk)
ii) State three reasons for your answer in a) (i) above. (3mks)
b) State three economic importance of organisms in this class. (3mks)
¢) Use the following characteristics to prepare a two step dichotomous key of the animals inthe photographs. (4mks)

Step 1 - Presence or absence of wings
Step 2 - Type of mouth parts
The colour of petals in flowers is determined by a pair of gene allele. You are provided with photographs of flowers with
different colours but from plants of the same species labelled P, R and Q.
a) Identify the main colour of each of the flower. (3mks)
b) A cross between plant P and plant R produced plant Q. Use appropriate letters to constitute the genotypes of:- (2mks)
P

ii) R
¢) Using the genotypes constituted in (a) above, work out a cross between P and R to obtainthe genotypeofQ. (3mks)
d) Supposing Q was self-pollinated, work out the cross to obtain the phenotypic ratio of the Fo generation. Use a Punnet™s
square. (4mks)

¢) Cell V in the diagram below went through the 2nd meiotic division. The results were as in the gamete cells W and X

/,(Q\ NG

CELL W

G\
1) Name the type of mutation demonstrated in the diagrams. (1mk)
ii) Supposing gamete X fused with a normal gamete during fertilization, name a disorder in humans resulting from such a
condition. (1mk)
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oy
(if)

17.

18.
19.

20.

21.

22.

23.

24,
25.

26.
27.

~——...effector organ

What does the diagram represent? (1 mark)

Name parts labeled. (3 marks)

A

B

E

(1) What is meant by the term linkage? (1 mark)

(ii)Name three products of anaerobic respiration in plants. (3 marks)
(iii)In which part of the cell does anaerobic respiration occur? (1 mark)
State three adaptations of red blood cell to their function. (3 marks)

(1) What is Ecdysis? (1 mark)

(ii))What is the importance of Ecdysis? (1 mark)

(iii)Name the hormone the stimulate ecdysis. (1 mark)

In the four blood group, which person is referred to as: (2 marks)

) Universal donor.

(ii) Universal recipient.

The flow chart below is a summary of blood clotting process in humanbeings.

l Erf‘rhrnm;.; I ’%'locd Dlaretoss]
D > < ] iémmri;l(x_sirml

; ! éci:z.mr& x]
i go ] —> j
= T

(a) Identify: (3 marks)

(i) Substance S
(ii) Tetalion Y
(iii) nd product Z

(b) Ar from reducing blood loss, give another reason why blood clotting is important. (1 mark)
The eq .on below represents oxidation of certain food substance.

Cs57H10406+ 800, — 57C0O+52HO+ATP

) Calculate respiratory quotient of food substance. (3 marks)

(ii) Which food substance is being oxidized? (1 mark)

Study the dental formular below.

I-: G- Pm: m-

) Giving reasons, name the mode of feeding of the animal with above dental formular. (2 marks)
Mode
Reason

(ii) How many teeth does the animal above have? (1 mark)

(iii) What are the name space lacking teeth in the upper jaw? (1 mark)
Write down three structural differences between arteries and veins. (3 marks)
State the function of the following structures found in walls of trachea. (3 marks)
) Cilia.

(i) Mucus.

(iii) Rings of cartilage.

State two functions of mucus secreted in the alimentary canal. (2 marks)
Differentiate between red blood cell and white blood cell. (2 marks)

GITHUNGURI SUB COUNTY FORM 4 JOINT EXAMINATION
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END OF TERM 2 EXAMS 2016

BIOLOGY
PAPER 2
SECTION A (40 MARKYS)
1.Students carried an experiment and arranged their apparatus as shown below, to investigate a certain phenomenon.
The set up was placed in light. Syringe

Test-tube submerged-in——
a beaker of water

C\c-m«J_Iary tube with scale to measure the
bubble gas formed during a given time

| Water plant (Elodea

a) State the likely aim of the set up (1 mark)

b) State the role of the syringe in the set-up above (1 mark)
C) (1) NamME 2aS Xivierrererrsrrsrsrssassssasssssssssssssssesssssssssessosss (1 mark)
(i1) Write an equation to show how gas X was formed in the set-up (1 mark)

d) State three factors that increase the rate of enzyme activity (3 mark)

(e) Give a reason why the test tube is immersed in a beaker of water (1 mark)
Q2. In an experiment, a black mouse was mated with a brown mouse. All the off springs in Figeneration were black. The off
springs grew and were allowed to mate with one another. The total number of F»generation offspring was 96.

(a) Using letter B to denote the gene for black colour. Work out the genotypé of the F- generation. (4 marks)
(b) State the following for the F» generation

(1) Genotypic ratio (1 mark)

(i1) Phenotypic ratio (1 mark)

(iii) The total number of brown mice (2 marks)

Q3. (a) Complete the table below showing Blood transfusiontick (\) means no agglutination, cross (X) means agglutination.
(4marks)

DONOR
Ab Ba ABo Oab
~ | Ab \ X \
& |Ba X X N
S | ABo \ N \
2 | 0ab X X N
(b) The type of circulatory systemdound in member of the classinsecta is (1mk)
(c) Name the blood vessel that transports blood;
(i) From the small intestiries to the liver (1mk)
(i1) With the highest concentration of carbon (IV) oxide (1mk)

(d) Explain why the wall of the left ventricle is thicker than that of theright ventricle (2mks)
Q4 The diagram below shows two fused bones of a mammal.

(a) Identify the fused bones . (1mk)

(b) Name the;

(i) Bone that articulates at the point labelled F (1mk)
(i1) The hole labelled G (1mk)
(c) Name the three types of muscles found in the body of a human (3mks)
(d) i) State one difference between a ball and socket joint and a hinge joint. (1mk)

(i1) Name the structure at the knee that performs the same function as the olecranon process (1mk)

Page | 272




Biology p1, p2&p3

5.The chart below shows the number of chromosomes before and after celldivision and Fertilization in a mammal.
n n
AT / AN
/ N\ s .
N
\ /
2n
N
/ N\,

n n

n

a) What type of cell division takes place at Z
b) Where in the body of a male does process Z occur
) On the chart, indicate the position of parents and gamete
d) Name the process that leads to addition or loss of one or more chromosomes.
e) State three benefits of polyploidy in plants to a farmer
SECTION B 40 MARKS

Answer question 6 (compulsory and either question 7 or 8 in the spaces provided after question 8.

Q6. Scientists carried out an experiment to find out the effect of water and 0.9% salt solution on urine production in woman. On
the first day, the woman drunk one litre of water, on the second day she drank one litre of 0.9%salt solution instead of water. The
amount of urine produced at different times (in hours) was as recorded in the table below. Column X represent the volume of
urine produced on the first day and column Y the urine produced on the second day.

Time in hours Amount of urine produced in cm’/hr.
X Y
0 80 40
1.0 60 40
1.5 360 40
2.5 520 45
3.5 240 80
4.5 60 100
55 100 60
6.5 40 80
7.5 60 100

a) On the same axis draw graphs showing urine production in cm’/hr. against time.(7 marks)
b) From the graph, determine; the amount of urine produced in the second hour when the woman drunk one litre of water.(1
mark)
¢) Determine the rate of urine production’between the first and the second hours after the woman had drunk one litre of
water. Show your working. (2 marks)
d) Explain the difference in urine production between curves X and Y on the graph. (2 marks)
¢) What does the comparison of.the results of the two experiment indicate about the effect of the kidneys on the osmotic
pressure of the blood plasnia. (3marks)
f)  What does the shape of‘the representing column X tell us about the rate of urine production?(2 marks)
2) Suggest what happenied to the one litre of salt solution over this period. (1 mark)
h) State two functions of the hypothalamus in mammalianbody.(2marks)
7. Describe the process of protein digestion,absorption and assimilation in mammalian body.(20 marks)
8. Des cribe the mechanism of opening of stomata through starch —sugar interconversion theory (20 marks)
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WESTLANDS SUB-COUNTY JOINT EXAMINATION
KENYA CERTIFICATE OF SECONDARY EDUCATION (K.C.S.E)

23172

BIOLOGY

PAPER 2

TIME: 2 HRS
JULY/AUGUST 2016

SECTION A (40 MARKS)
Answer ALL questions in the spaces provided.

1. The graph shows the effect of substrate concentrate on the rate of enzyme reaction.

Rate of Reaction

Substrate Concentration

a) Account for the shape of the graph between;

i}Aand B (3 marks)
i} Band C (2 marks)
b} How can the rate of reaction be increased after point B? (1 mark)
c) State two properties of enzyme that make them be said to be efficient. (2 marks)
2. a) State the causative agents of the following diseases;
i} Amoebic dysentery (1 mark)
ii} Typhoid (1 mark)
b} Name the cells in the human body that are infectedby plasmodium. (1 mark)

c) State three adaptations of Ascaris lumbricoides:to its parasitic life. (3 marks)
d) State two control measures for cholera. (2 marks)

3. a) Define sex-linkage. (2 marks)
b} Name two traits in humans that are linked to Y chromosome. (2 marks)
c} In a family, a man who is haemophiliac has two sons. One of the sons ishaemophiliac while the other son
is normal. What is the probability of one'of his daughter beinghaemophiliac?
(Use punnet square to show your working) (4 marks)
4. a) Define the following terms.
i} Comparative anatomy {1 mark)
ii} Vestigial structures (1 mark)
iii} Adaptive radiation (2 marks)
b) Explain; Charles Darwin’s idea of “survival of the fittest”. (2 marks)

c) Lamarck’s idea of “use and disuse”. (2 marks)

5. a) Whatisendocrine gland? (1 mark)
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f) Name the structures in the phloem that are involved in the translocationsof sugars. (2 marks)

g) Name two elements required for the formation of chlorophyll in plants. (2 marks)

a) Define the following biological terms :

i} Excretion (1 mark)

i} Secretion (1 mark)

b) Explain how mammalian skin is adapted to perform the following functions :

i} Thermoregulation (10 marks)

ii} Protection (8 marks)

a) Explain why water, oxygen, optimum temperature and enzymes are necessary during germination
of seed in plants. (10 marks)

b) Explain the role of the following plant hormones in growth and development.

i} Gibberellins (5 marks)

ii} Cytokinin (5 marks)
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SECTION B : (40 MARKS)
Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided.

6. An experiment was carried out to investigate plasmolysis in onion epidermal cells. The epidermal cells were placed in
different concentrations of sodium chloride solution. The percentage of plasmolysed cells was determined after 30 minutes.
The results were as shown in the table below.

Salt concentration (g/100cm*%) Onion epidermal cells plasmolysed (%)

0.35 0

0.40 15
0.45 30
0.50 69
0.55 82
0.60 91

0.65 100

a) On the grid provided plot a graph of

1) plasmolysed epidermal cells against salt concentration. (6 marks)
ii) At what concentration of salt solution was the proportion of plasmolysed cells equal tonon-plasmolysed cells. (1 mark)
iii) State the salt concentration at which 45% of the cells are plasmolysed. (1 mark)
b) Account for the results obtained at :
1) 0.35% salt concentration (3 marks)
ii) 0.65% salt concentration (3 marks)
¢) 1) What does the term plasmolysis mean ? (1 mark)
ii) Name the process by which plasmolysis is reversed. (1 mark)
d) Does plasmolysis occur in animal cells. Explain. (2 marks)
e¢) What is the relationship between molar concentration of the salt selution and the percentage of plasmolysedcells.(2 marks)
7. a) 1) Give four modes of expressing food relationships-inan ecosystem. (4 marks)

ii) Explain how food as a factor regulate the population of animals in an ecosystem. (8 marks)
b) How are desert plants adapted to conserving water. (8 marks)
8. Discuss the role of hormones in plants growth and development. (20 marks)
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GEM SUB-COUNTY FORM 4 JOINT EVALUATION
BIOLOGY

Paper 3

July/August 2016

CONFIDENTIAL INSTRUCTIONS

Each candidate should be provided with the following :

- 4 beakers of 250ml

- 4 pieces of visking tubing measuring 10cm each

- 4 pieces of threads measuring 0.5m each

- means of timing

- concentrated solution of sodium chloride labelled solution B(200ml)
- distilled water labelled solution A (500ml)

- 0.1% sucrose solution labelled solution C(20ml)

- 4 labels

GEM SUB-COUNTY FORM 4 JOINT EVALUATION
BIOLOGY

Paper 3

July/August 2016

1. You are provided with solutions A, Band C.
Put 150ml of solution A into beakers P, V and X. Then put about 150ml of solution B into beaker labelled WMark the level of
liquid in each beaker. Take one piece of visking tubing and add 10ml of solution B.
Tie the open end with one length of the thread and place the visking tubing-into the beaker labelled P
It is important that there is no leakage at either end of the visking tubing. Then label this set up P
Take the second visking tubing, put 10ml of solution C and tie it with’one length of thread. Place it in beaker labelled V.
Label this setupV
With the third piece of visking tubing put 10ml of solution A, tie the open end and place it into the beaker labelled X. Label
this setup X
With the fourth visking tubing put 10mls of solution A and tie the open ends
Place it in the beaker labelled W. Label this set up Wi
Leave the set ups for about 30 minutes
NB: Ensure that the visking tubings are completely immersed in the solutions poured in the respective beakers.
a) Record your observations in the table bélow. (8 marks)
Size of visking tubing after 30 minutes Level of liquid in the beakers after 30 minutes
Set up P
Setup V
Setup X
Set up W
b) Explain the changes you observed in:
i} SetupW (2 marks)
i} SetupX (2marks)
iii} SetupPandV (4 marks)
¢} i) State the nature of solutions Aand B (2 marks)
Solution A
Solution B
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KANDARA SUB-COUNTY FORM 4 JOINT EVALUATION
Kenya Certificate of Secondary Education

BIOLOGY

Paper - 231/1

July/August 2016

Time: 2 hours

1. State two ways in which the xylem vessels are adapted totheir function. (2 marks)
2. Name a chemical reagent that can be used to preserve specimens. (1 mark)
3. The diagram below illustrates the behaviour of red blood cells when placed in two different solutions X and Y.

Solutlon X Solutlon Y\
Process A Process B

i} Name the process represented by letter Aand B. (2 marks)
i} Identify the type of solution that would prevent processes A and B from taking place when the cells are placed in it.
(1 mark)

iiij Draw a diagram to illustrate how a plant cell would appear if placed insolution Y. (2 marks)
4. Define the following terms

i} Ecosystem (1 mark)

i} Community (1 mark)

iii} Biomass (1 mark)
5.a) State the theory of evolution proposed by Jean-Baptise de Lamarck. (1 mark)

b) State the evidences of evolution based on the following structures.

i}  Recapitulation theory. (1 mark)

i} Cell organelles (1 mark)
6. Describe the changes that occur in the eye during accommodation for a‘near object.(4 marks)
7. Name the hormones responsible for regulation of glucose level inthetblood. (2 marks)

8. The diagram below represents an animal tissue.

X

a) Identify the tissue above. (1 mark)
b} Suggest two roles of structure labelled X. (2 marks)
9.a) State two features that hinder self pollination in a flower. (2 marks)
b) State the term used to describe fruit formation in a plant without fertilization. (1 mark)
10. State two ways used by marine fish to regulate theirosmotic pressure. (2 marks)
11. a) What are the functions of semi-circular canal in the mammalian ear. (2 marks)
b) State the function of acetylcholine and cholinesterase in transmission of nerve impulses? (2 marks)

12. The process below represents the build-up of a disaccharide in livingcells.

Process Y
O+ ]
A

B Bond X

i}  Give the name of process represented by letter Y. (1 mark)
ii} Name the bond marked X. (1 mark)
13.i) Name the end products of light stage of photosynthesis. (2 marks)
ii) Name the sites where dark and light reactions of photosynthesis occur. (2 marks)
14.a) Name two tissues in plants that provide mechanical support. (2 marks)
b} Name the types of joints formed by each of the following pairs of bones:

i} Axis and atlas. (1 mark)

ii}  Humerus with clavicle and scapula. (1 mark)
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15,

a)

19,

22,

23.

The diagram below shows a part of a flowering plant. Study it and answer the questions that follow.

i)  To which class does the plant belong. (1 mark)
ii) Give areason for your answer. (1 mark)

. a) State two advantages of breathing through the nose rather thanthe mouth. (2 marks)
b} Define tidal volume (1 mark)

. The biological name of a housefly is MUSCADOMESTICA

Identify one mistake in the way the scientific nameis written. (1 mark)
Write the name in the correct manner following all rules of Binomial nomeclature. (1 mark)

. The diagram below represents a bone obtained from amammal.

o

N

i) Name the bone. (1 mark)
ii) Name the bone which articulates with the bone named in a(i) above at the cavity labelled K. (1 mark)
The diagram below shows a human tooth.

Identify the tooth. (1 mark)
How is the tooth adapted ot its function: (1 mark)
. State two factors that affects stomatal opening. (2 marks)
. State the economic of the following plantexcretory substances. (2 marks)

i}  Colchicine

i} Papain

What is the probability of a couple with blood group A and B getting a child with blood group O. Show your working?
The following equation represents a certain biological process in living organisms.

2CH o504 + 1450, —> 102CO, + 98H , O + Energy

i) Calculate the respiratory quotient (1 mark)
ii) Identify the type of food substrate broken down. (1 mark)
Name the site of anaerobic respiration in a cell. (1 mark)

. The diagram below shows a germinating seedling. Study it and answer the questions that follow.
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a}) Name the part of the seedling labelled X. (1 mark)

b} State the type of germination exhibited above. Explain. (2 marks)

25.Name the tissues in plants responsible for:

a) Transport of carbohydrates. (1 mark)

b} Primary growth (1 mark)

26. Name the organelle that secretes enzymesina cell. (1 mark)

27. State two ways in which white blood cells carry out their functions. (2 marks)

28.a)  Give areason why a woman excrete less urea when she becomes pregnant. (2 marks)
b) State two advantages of asexual reproduction in plants. (2 marks)

29. a) Give areason why each of the following steps are followed when preparing cross sections of a leaf for examination
under a microscope.

i}  Cutting thin sections. (1 mark)
i}  Placing the sections in water. (1 mark)
30. State two adaptations of the lungs to their functions. (2 marks)
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SECTION A : (40 marks)
Answer ALL the questions in this section

1.

s3]
~—

A cross between a red-flowered plant and white-flowered produced plants with pink flowers.
Using letter R to represent the gene for red colour and W for white colour.

What were the parental genotypes. (1 mark)

Work out a cross between F1 plants. (4 marks)

Give the
i}  Phenotypic ratio of F2 plants. (1 mark)
i} Genotypic ratio of F2 plants (1 mark)

Name a characteristics in humans, which is controlled by multiple genes. (1 mark)
The table below shows the approximate percent concentration of various components in blood plasma entering the kidney,
glomerular filtrate and urine of a healthy human being.

Component Plasma | Glomerular filtrate | Urine

Water 90 90 94

Glucose 0.1 0.1 0

Amino Acids 0.05 0.05 0

Plasma proteins 8.0 0.0 0

Urea 0.03 0.03 2

Inorganicions 0.72 0.72 15
Name the process responsible for the formation of glomerular filtrate. (1 mark)
What process is responsible for the absence of glucose and‘amino-acidsin urine. (1 mark)
Explain why there are no plasma proteins in theglomerular filtrate. (2 marks)
Besides plasma proteins, what other major component of blood is absent in the glomerular filtrate. (1 mark)
Why is the concentration of urea in urine much higher than its concentration in theglomerular filtrate (2 marks)
Name one kidney disease. (1 mark)
The figure below shows part of a foodweb forthe South Atlanticocean.

KillerWhale

Leopard Seal
Adelie Penguin T
Squid

!

Fish €«————— Kiill

Ross Seal Crab eater Seal

Algae
i) Name the producer in thisfood web. (1 mark)
ii) Name the top carnivore in thisfood web. (1 mark)
construct a food chain in which leopard seal is a tertiary consumer. (1 mark)

In the future, the extraction of mineral resources in the Antarctic might occur on a large scale. This could destroy the
breeding-grounds of the Ross seal.

i}  State and explain the effects this might have on the population of leopard seal. (2 marks)

ii} List two human activities that can affect the population of organisms in the ecosystem represented by food web.
Name the organism with the highest number of predators. (1 mark)

In an experiment, disinfected soaked bean seeds were put in a vacuum flask which was then fitted with a thermometer as
shown in the diagram below.
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1. a) Whatis cell specialisation? (1 mark)
b) Name two specialised cells in plants. (2 marks)

2. Explain what happens to glucose formed by dicotyledonous leafduring photosynthesis. (3 marks)
3. State three features in bisexual flower that hinder self-fertilization. (3 marks)

4. Give reasons why primary productivity in an aquatic ecosystem decreaseswith depth. (2 marks)
5. State two advantages of metamorphosis to the life of insects. (3 marks)

6. The diagram below shows circulation in fish.

= 91,

,

Body
i) Identify the type of CIrcUlation. ............ccce i iiir e e G e e e e e e e (1 mark)
ii}) Name the parts labelled Tand V. (2 marks)
iii} State one disadvantage of this type of circulation. (1 mark)
7. State how the following parts of the eye are suited to their functions.
i} Cornea (2 marks)
i} Aqueous humour (2 marks)
8. The genetic disorder haemophilia is due to a recessive sexlinked gene. A man whois haemophilia
who is a carrier for the condition.
a) Using the letter (H) to represent the normal condition an (h) for the haemophiliaccondition.
i} What is the genotype of the man and woman? (1 mark)

i) Work out a cross between the man and woman. (3 marks)
9. The diagram below represents a tissue obtained from ananimal.

a) Identify thetissue (1 mark)
b) State the function of the tissue named in (a) above. (1 mark)
10. Explain how hairs in mammals help in keeping the body warm. (3 marks)
11. Inalaboratory experiment, a student observing a drop of pond water under a microscope saw and
eyepiece magnification was X5 and the objective lens magnificationX100.
a) What was the magnification of the set up? (1 mark)
b) If the amoeba had a diameter of 5cm at the above magnification. Calculate its actual length in

micrometres. (2 marks)

married a woman

drew amoeba. The
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12,

13,
14,

15,
16.

17.

18.

19,

20.

21.

22,
23.

24.

25.

26.

27.

The diagram below shows the exchange of gases inalveolus.

a) State how the alveoli are adapted to their function. (3 marks)

b) Namethe celllabelled A. ............ooo i e e e (1 mark)

State three characteristics of merismatic cells.  (3marks)

a) Name two chemical substances that form the DNA. (2 marks)

b) Write the base sequence of messenger RNA (mRNA) that would be coded from the DNA strand shown below. (1 mark)
C-A-T-G-A-G-T

c) What is a mutation? (1 mark)
State three adaptations of the Red blood cells. (3 marks)
a) State two functions of the xylem vessels. (2 marks)

b) List two structural adaptations that make xylem vessels suitable to their function.(2 marks)

Explain the following observations;

i} Some tropic plants are known to close their stomata during the day and open them-at night. (2 marks)
i} When transplanting a young plant it is advisable to remove some ofthe leaves:?" (2 marks)

a) Name the chemical compound formed in the mitochondria which is the source of energy. (1 mark)

b) Explain why fats are not considered as the main respiratory substrate yetthey yield more energy

when completely oxidised than carbohydrates. (2 marks)
a) State one function of thyroxinin mammals. (1 mark)
b) State one difference between nervous and endocrine system based on the natureof response. (1 mark)
A student failed to see the field of view through the eye piece ofithe microscope. suggest two possible reasons for this. (2
marks)

Explain what would happen to red blood cells if plasma gliucose concentration becomes very high because insulin secretion
failed. (3 marks)

State two disadvantages of anaerobic respirationin-animals. (2 marks)

a) Name the spore producing structuresin;

)21 770 o111 - N v P (1 mark)
i1) PLeridophyla ..o @t e (1 mark)
i) Differentiate the following convergent and divergent evolution. (2marks)

ii) State one role played by Mutationin evolution. (1 mark)

The diagram shows the position.of’a formed in a defectiveeye.

a) ldentify thedefect
b) How can the defect be corrected? (1 mark)

The wings of birds and those of insects are superficially similar but their internal structure is completely different.
i} Name the type of evolution that led to the two types of wings. (1 mark)

ii} Give two other examples of this type of evolution. (2 marks)

The diagram below represents a bone obtained from amammal.

(1 mark)

——— — <-:’
a) Name thebone ... e (1 mark)
b) Name the:
i} Bone which articulates with the bone named in (a) above at the cavity labelled K. (1 mark)
ii} Joint formed by the bones (1 mark)
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CONCENTRATION OF SUGAR SOLUTION (PERCENT) |DIAMETER CELLS mM
1% 5.0
5% 4.0
10% 3.0
15% 2.0
a) From these results, determine the concentration of the cell sap. (1 mark)

b} What term is given to the sugar solution whose concentration is equal to that of the sap? (1 mark)
c)} Give an explanation for the average diameter of the cells placed in 1% sugar solution compared to the normal diameter
of the cells. (4marks)
d) Describe the difference in appearance between cell cytoplasm before and after being placed in 15% sugar solution.

5. In an investigation, two persons A and B drank the same amount of a strong solution of glucose. Their blood sugar levels
were immediately determined and thereafter at one hour intervals for the next six hours. The results were as shown in the

table below.
Time in hours Glucose level in mg/100ml of blood
Person A Person B
0 86 110
1 225 355
2 160 320
3 92 300
4 90 260
5 90 245
6 86 215

a) In humans, the normal blood sugar level is about 90mg/100ml of blood. Explain the change in the sugar level in person A

during;

i) The first 4 hours. (3 marks)

ii) The 6th hour (2 marks)

b) i) Suggest a possible reason for the high blood sugar levels inperson B. (2 marks)
if) How can high blood sugar level in a person be controlled? {1 mark)

SECTION B (40 MARKS)
Answer question 6 (compulsory) in the spaces provided and either question 7 or 8
6. During an ecological study of a lake, a group of students recorded the following observations.
Planktonic crustaceans feed onjplanktonicalgae
Small fish feed on planktonic-crustaceans, worms and insect larvae
Worms feed on insect larvae
A bird species feeds on small fish, planktonic crustaceans and worms
Insect larvae feed on planktonic algae
Large fish feed on small fish
a) From this record of observations, construct a food web. (5 marks)
b) From the food web you have constructed in (a) above, isolate and write down a food chain that ends with;
i) Bird species as secondary consumer (1 mark)
ii) Large fish as tertiary consumer {1 mark)
c) The biomass of the producers in the lake was found to be greater than that of primary consumers. Give an explanation for this
observation. {1 mark)
d) Using either the observations recorded by the students or the food web you have constructed, name;

i) Two organism that complete for food in the lake. (2 marks)
ii) Two sources of food the organisms in (d) (i) above compete for. (1 mark)
e) i) State three ways in which humans may interfere with this lake ecosystem. (3 marks)
if) Explain how each of the ways you have stated above may affect life inthe lake. (6 marks)
7. a) Define the term tropism. (2 marks)
b) Explain the mechanisms of various tropisms in plants. (18 marks)
8. Describe how the various structures of the human female reproductive system areadapted to their function. (20 marks)

KISII CENTRAL SUB-COUNTY JOINT EVALUATION TEST
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CONFINDENTIAL

Each candidate will require:

. Test tube rack

. Test tube holder

. Mortar and pestle (can be shared)

. 4ml of 1% Copper (ll) sulphate solution
. 4mls 10% sodium Hydroxide solution

. Means of heating / Source of heat

. Clean boiling tube

. 10 ml measuring cylinder

. Specimen P( 10 pieces of dry Dagaa in a petridish)
10. Distilled water in a wash bottle

11. Empty beaker (100ml)

12. Four clean test-tubes

13. 3 ml of iodine solution

14. 4ml of Benedict's solution

15. Four droppers.

W oo N WK

1. You are provided with specimen labeled P in a Petri dish. Examine the specinien.
a} i) Using observable features only, state class to which thespecimen belong. (1 mark)
ii) Give two reasons for your answer. (2 marks)
b) Select five pieces of specimen P. Crush them in a mortar and pestle to obtain a powder. Place the crushed powder in a
boiling tube. Add a small amount of distilled water and shake to-mix. Decant the contents into a clean test tube.
i} Using the reagents provided, test for the food substances in‘the decant. Record down your procedure, observations and
conclusions in the table below. (9 marks)

Food substance Procedure Observation Conclusion

i} What causes the following deficiency disease?
Beriberi (1 mark)
Pellagra (1 mark)
Pernicious anaemia (1 mark)
2. The diagram below represents a cross section of a plant stem. Study it and carefully answer the questions that follow.
a) Identify the letter that represents tissues responsible for support and namethe tissues. (4 marks)
State two ways in which the'tissues named in (a) above offer support. (2 marks)
b) i) When iodine solutien was added to part R of the section, part R stained blue black. What does
this indicate about this part? (1 mark)
ii) Tissue R is also present in the roots of plants. What is the function of this tissue in roots? (1 mark)
c} i) If the plant from which this section was obtained had first been placed in water containing eosin
dye, which part would you expect to be stained with eosin dye? (1 mark)
ii) Name three forces which help water containing eosin to pass through the dyed tissues. (3 marks)
d) i) Name tisSUE QL. ..uueeeei e et ceir et ee et ee e st e e et e eane e e e sebe e e s rne e e ennreas (1 mark)
i} What is the name of the cell S seen adjacent totissue Q? (1 mark)
iii} What is the function of this cell? (1 mark)
3. The photograph labelled J, K and L are all related to a mammaliankidney.

a) Name the hormone produced by the structurelabelled P. (1 mark)

b} Name the parts labelled Q, Rand T. (3 marks)

c) State the process by which wastes are filtered from blood in the structurelabelled S. (1 mark)

d) i) Give two components of blood that are not filtered at S. (2 marks)

ii} Give two reasons why the components you have named in (d) i) above arenot filtered. (1 mark)

f) What two adaptations would be expected in the structure L in a desert animal likea Camel? (2 marks)
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a) Identify with a reason the type of neurone above. (2 mark)
b} Name the partslabelled. Q,Z (2 marks)

11 a) Name three supportive tissuesin plants. (3 marks)
b) Name the type of muscles found in the gut. (1 mark)

12. Aform one student trying to estimate the size of onion cells observed the following on the microscope's field of view.

e ——

AT

N ] g

a) Define the term resolving power. (1 mark)
b} If the student counted 20 cells across the field of view calculate the size of one cell in micrometers. (2 marks)
13. a) Distinguish between transpiration and guttation. (2 marks)
b) State two importance of guttation in hydrophytes. (2 marks)
14. a) In what form do the following organisms remove theirnitrogenous wastes. (2°'marks)
) 110 TN o L AR
ii) Tadpole
b} Explain why the concentration of urea in human urine is much higher than its concentration in the glomeruler filtrate.
(1 mark)
c} Give a reason why urine of a mammal does not contain amino acids. (1 mark)
15. a) Distinguish between respiratory quotient and oxygen debt. (2 marks)
b) Name the site where anaerobic respiration occurs in the cell. (1 mark)
16. An animal was found to have an active concentrative vacuole.
i} Name the habitat of the animal. (1 mark)
i} Explain your answer in (i) above. (3 marks)
17.a) Define the term natural selection. (2 marks)

b) State two differences between Larmakian theory of evolution and Darwinian theory of evolution.(2 marks)
18. State one adaptation of the following parts of mammalianeye.

i} Forea centralis. (1 mark)
i} Sclera (1 mark)
iii} Cilliary body. (1 mark)
19. Name the cartilage found between vertebrae of thevertebral column. (1 mark)
20.a) Differentiate between gaseous exchange and ventilation. (2 marks)
b) Name the respiratory sites of thefollowing:
i}  Fish (1 mark)
i} Insects (1 mark)
21. a) State two disadvantages of sexual reproductionin animals. (2 marks)
b) State two factors that hinder self pollination and self fertilization. (2 marks)
22. Name two major branches of Biology. (2 marks)
23. a) State the functions of the followingapparatus.
i) Bait trap. (1 mark)
i) Pooter (1 mark)

24. A certain mammal was observed to have no incisor, no canines, four premolars and six molars in the upper jaw. In the lower
jaw there were six incisors, two canines, four premolars and sixmolars.

a) Write down the dental formula for the above mammal. (1 mark)

b} State the mode of feeding of the animal in(a) above. (1 mark)

25. Name the process that results to formation oftissue fluid. (1 mark)
26. What is serum (1 mark)
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SECTION A : (40 marks)
Answer ALL the questions in this section in the spacesprovided.
1. Inan experiment, a group of students had a set up as shown below. The set up was left at room temperature for one week.

~ ”fl;[l'””\ ~

Pyrogalic
acid + NaOH
Water
Seeds
Moist
Cotton wool

a}) What was the aim of the experiment? (1 mark)

b} Why was pyrogallic acid included in the gas jar? (1 mark)

¢}  What results would you expect in each of the gas jar A and B at the end of the experiment? (2 marks)

d) During germination and early growth, the dry weight of endosperm decreases while that of embryo increases. Explain.(2 marks)

e} State two factors that contribute to the deceleration phase in the population curve of an organism. (2 marks)

2. To estimate the population size of crabs in a certain pond, 800 crabs were caught, marked and released back into the pond, two days
later, traps were layed again and 627 crabs were caught. Out of the 627 crabs were caught. Out of the 627 crabs, 111 were found to be
marked.

a) Calculate the population size of the crabs inthe pond. (3 marks)

b) State the three assumptions that were made duringthe investigation. (3marks)

c) Give two reasons for loss of energy from one trophic level to another inafood chain. (2 marks)

3.a) What osmoregulatory changes would take place in a marine amoebaif’it was transferred to a fresh water environment? (2 marks)

b) i)  Which two hormones exert their effect in the kidney nephron? (2 marks)

ii)  State their functions. (2 marks)
c¢) How would one find out from a sample of urine whether a person is suffering from diabetes mellitus? 2 marks)

4. Haemonphilia is due to a recessive gene located on the x-chromosome. A phenotypically normal man married a normal female and one of
their sons was haemophiliac.

a) Work out the genotype of the other children. Use letter H to denote the gene for normal blood clotting. (4 marks)
b)  Explain why in a human population there will be-more cases of haemophilia in males than females. (2 marks)
c) Apart from haemophilia, name one other gengtic disorder of human blood caused by gene mutation.(1 mark)
d) State the importance of vitamin in blood clotting. (1 mark)
5.a) State two functions of bile juice in the digestion of food. (2 marks)
b) Name the two features that increase.the surface area of small intestines. (2 marks)
c) State the function of iron in the body. (1 mark)
d) Explain how the following factors determine the daily energy requirementsin human. (3 marks)
a) Age.
b) Occupation.
c) Sex.

SECTION B : (40 marks)
Answer question 6 (compulsory) in the spaces provided and either question 7 or 8 in the spaces provided after guestion 8

6. An experiment was carried out to investigate haemolysis of human red blood cells. The red blood cells were placed in different
concentrations of sodium chloride solution. The percentage of haemolysed cells was determined. The results were as shown in the table

below.

a) i)  Onthe grid provided, plot a graph of haemolysed cells againstsalt concentration. (6 marks)
ii) At what concentration of salt solution was the proportion of haemolysed cells equal to non-haemolysed cells?(1 mark)
iii) State the percentage of cells haemolysed at salt concentration of 0.45%. (1 mark)

b) Account for the results obtained at. (6 marks)

i) 0.33 percent salt concentration.
ii)  0.48 percent salt concentration.
c) Predict the expected observation when the red blood cells are placed in a 0.50% salt concentration? (3 marks)

d) Explain what would be expected when plant cell is placed in the 0.33% salt concentration (3 marks)
7. a) State the adaptations of xylem to its functions. (4 marks)

b) Describe the role of blood components in transportin animals. (16 marks)
8. a) State the functions of the mammalian ear. (2 marks)

b) Describe the adaptation of the mammalian ear toit's functions. (18 marks)
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22.

23.

24

25.

26

27.

28.

29.

Name the organelle that perform each of the following functions:
a) Digestion and destruction of worn out organelles.

b) Osmoregulation.

State the functions of each of the following parts in a microscope.
a) The eye piece lens

b) The objective lens.

. Briefly state two adaptations for each of the following cells to theirfunctions.
1)  Spermatozoan.

ii) Palisade mesophyll cell

Name support tissues in plants characterized by the following,

i)  Cells being turgid.

ii) C ells being thickened by cellulose.

iii) Cells being thickened by lignin .

1lmk
1lmk

1lmk
1lmk

2mks
2mks

1lmk
1lmk
1lmk

.a) Aleaf of a potted plant in darkness for 48 hours was smeared with Vaseline jelly then exposed to sunlight for 8 hours.

Explain why the test for starch in the leaf was negative.
b) Name two other processes that were interfered with inthe plant.

a) What is meant by the term allele?

b) Explain how the following occurs during gene mutation

i) Deletion

ii) Inversion

¢) What is test cross?

Name the type of skeleton that makes up each of the following animals.
a) Cockroach

b) bird

¢) Earthworm

3mks
2mks

In an accident a victim suffered brain injury. Consequently he had loss of memory. What part of the brain was damaged?

1lmk
1lmk

1mk
1mk
1mk
3mks
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14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

26.

a) State the expected results after two weeks?

b) Give reasons for your answer in (a) above?

a) List four differences between mitosis and meiosis.

b) Which sex chromosomes are found in the human;

1) Sperm cell?

i) Ova?

a) Name a fat soluble vitamin manufactured by the human body?
b) State two functions of potassium in the human body
What happens to excess fatty acids and glycerol in the body?
Define the following terms as used in genetics;

a) Genotype

b) Synapsis

¢) Sex - linked genes

(1mark)
(2marks)
(4marks)

(1mark)
(1mark)
(1mark)
(2marks)
(1mark)

(1mark)
(1mark)
(1mark)

Write down the base sequence of the DNA strand from which the M-RNA strand with the following base sequence was

formedU-A-A-C-U-C-C-U
i)  State two advantages characteristics caused by polyploidy in plants.
ii) Name the chemical that is used to artificially induce polyplidy in plants.
iii) Explain the mode of action of the chemicals named in (ii) above.
Give two functions of the spinal cord.
a) Distinguish between exocrine and endocrine glands.
b) Name the gland in the human body which is both endocrine and exocrine.
a) Name the cartilage found between the vertebrae of a mammal.
b) State the functions of the above cartilage.
List down the different types of bones that form the axial skeleton.
State three characteristics of monera that are not found in other kingdoms.
a) What is meant by the term adaptive radiation?

b) Give the aspect of Lamarck®s theory that is valid and explain why it is not:acceptable today by scientists.

Name the types of response exhibited by;
a) Leaves of Mimosa pudica when they fold after being touched?

(1mark)
(2marks)
(1mark)
(1mark)
(2marks)
(1mark)
(1mark)
(1mark)
(3marks)
(4marks)
(3marks)
(1mark)
(2marks)

(1mark)
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When pure breeding black guinea pigs were cross with pure breeding white guinea pigs, the offsprings had a coat with black
and white patches
Using letters G to represent the gene for black coat colour and letter H for white coat colour . Work out the genotypic ratio of

F». (5marks)
State the phenotypic ratio of F. (1mark)
i) Name the term used when two alleles in heterozygous state are fully expressed phenotypically in an organism.
(1mark)
ii) Give an example of a trait in human beings where the condition whose term is named in ¢(i) above expressed itself.
(3marks)
a) 1) Explain the changes that take place in the pupil and iris of a human eye when a person moves from a dark room to a
room with bright light. (3marks)
i) What is the significance of the changes explained in (a) above. (1mark)
b) How does the human eye obtain nutrients. (3marks)
¢) Explain why images that form on the blind spot are not perceived. (1mark)
a) Explain what happens to excess amino acids in the liver of humans. (3marks)
b) Which portion of the human nephrons are only found in the cortex? (3marks)
i)  What would happen if a person produced less anti-diuretic hormone? (1mark)
i) What term is given to the condition describe in (c) (i) above? (1mark)

The equation below represents a process that takes in plants.
6CO: + 6H,O —C¢H1206+ 60>

a) Name the process (1mark)
b) State two conditions necessary for the process to take place. (2marks)
¢) State what happens to the end-products of the process. (5marks)
a) Name the causative agent for the following respiratory diseases.

1)  Whooping cough (1mark)
ii) Pneumonia (1mark)
b) Describe how oxygen in the alveolus reaches the red blood cells. (4marks)
¢) Explain two characteristics of a respiratory surface. (2marks)
SECTION B

Answer questions 6 (compulsory) and either question 7 or 8.

In the experiment to determine the effect of ringing on the concentration of sugar in phloem, a ring of bars from the stem of a
tree was cut and removed. The amount of s@gar in grammes per 16cm’ piece of bark above the ring was measured over a 24
hour period. Sugar was also measured in-the bark of a similar stem of a tree which was not ringed. The results are shown in
the table below.

Time of day Amount of sugar in grammes per 16cm’ piece of bark
Normal stem Ringed stem

06:45 0.78 0.78

09:45 0.80 0.91

12:45 0.81 1.00

15:45 0.80 1.04

18:45 0.77 1.00

21:45 0.73 0.95

00:45 0.65 0.88
a) Using the same axes, plot a graph of the amount of sugar against time. (6marks)
b) At what time was the amount of sugar highest in the
i) Ringed stem (1mark)
i) Normal stem (1mark)
¢) How much sugar would be in the ringed stem if it was measured at 03:45 hours? (1mark)
d) Give reasons why there was sugar in the stems of both trees at 06:45 hours. (2marks)
¢) Account for the shape of the graph for the tree with ringed stem between:
i)  06:45 hours and 15:45hours (3marks)
i) 15:45hours and 00:45hours (2marks)
f) Name the structures in the phloem that are involved in the transmission of sugars. (2marks)
Describe how the human kidney functions. (20marks)
a) Describe the process of fertilization ina flowering. (13marks)
b) State the changes that take place in a flower after fertilization. (7marks)
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12.
13.

14.
15.
16.

17

18.

19.
20.

21

22

10% sugar solution 50 % sugar solution

Two strips A and B above were cut from a tradescantia whose cell sap had 30% sugar concentraion. Strip A was placed in

10% sugar concentration and B in 50% sugar concentration.

a) What change was expected in strip A and B.

b) Account for the results in Strip A

Suggest three reasons why green plants are included in a fish aquarium.
Give the meaning of the following terms as used inecology

a) Eutrophication

b) Ecosystem

Explain how you can determine the genotype of an organism

Explain how the carnassial teeth of a dog are adapted to their functions.
The diagram below represents a stage during cell division

a) 1) Identify the stage of cell division
i) Give two reasons for your answer in a(i) above
b) What would be the effect of adding colohicine to the cell above?

. Give the function of the following parts of a humane¥ye.
a) Lens
b) Cilliary bodies
¢) Cornea

A shoot of seedling exposed to light on.one side bends towards the source of light asit grows
a) Name the response exhibited by the shoot of the seedling

b) Explain how the bending towards the source of light occurs.

Distinguish beween epigeal and hypogeal germination.

a) State the role of mucus indigestion.

b) Give three adaptations. of ileum toits functions

(2 marks)
(2 marks)
(3 marks)

(2 marks)
(2 marks)
(2 marks)
(2 marks)

(1 mark)
(2 marks)
(1 mark)

(1 mark)
(1 mark)
(1 mark)

(1 mark)
(3 marks)
(2 marks)
(1 mark)
(3 marks)

. Using the axes provided below, sketch a curve to illustrate the growth pattern observed in member of phylum Arthropoda.

Length (mm)

Time (days)
. Study the diagram below and answer the question that follow.

(2 mks)
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Temperature °C in tubes

Time (Minutes) A B
0 80 80
5 54 67
10 40 59
15 29 52
20 21 47
25 18 46

a) On the same set of axes, plot a graph of temperature of waer in the tubes against time
b) At what rate was the water cooling in tube A.
¢) Why was tube B included in the set up.
d) Account for the rate of cooling in tube A.
¢) State one process of heat loss in tube B.
f)  What would be the expected results if tube A was insulated.
g) What would the insulation be comparable to in
i) Birds
i) Mammals
h) Name the structures in the human body that detect
i)  External temperature changes
ii) Internal temperature changes
7. Describe the process of gaseous exchange in a mammal.
8. a) State the various causes of seed dormancy.
b) Describe various factors that affect the process of seed germination.

(8 marks)
(2 marks)
(1 mark)
(3 marks)
(1 mark)
(1 mark)

(1 mark)
(1 mark)

(1 mark)
(1 mark)
(20 marks)
(8 marks)
(12 marks)

KUWED JOINT ASSESSMENT EXAMINATION - 2016
BIOLOGY PAPER 3

CONFIDENTIAL

Each student should have the following

1. Specimen K - Hibivane flower

. Specimen M

. Specimen N

. Specimen Q - Medium sized fish

. Subsance L - Ethanol/ Ethyl alcohol (10 ml for each student)
. A filter paper

. Filter funnel

. 100ml glass beaker

9. 3 test tube

10. A test tube rack

11. 10 ml measuring cylinder

12. Distilled water in a wash bottle

0~ O\ W = W

Each student should have access to the following
1. Benedicts Reagent

2. lodine Reagent

3. Ethanol

4. Source of heat

Note

1. Specimen K should have been freshly harvested hence retaining its turgidity.

2. Specimen M is a bean seed planted in a dark room 12 days before the experiment.

3. Specimen N is a bean seed planted in a well lit room, 12 days before theexperiement.
4. Specimen Q - one specimen should be accessible to about 10 students.
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TIME 1 %%

1. You are provided with Specimen K. Use it to anser the questions that follow:-

a) 1) Name the agent of pollination of specimen K. (1 mk)
ii) Give a reason for your answer in a (i) above (1 mk)
iii) Describe the gynoecium of specimen K (3 mks)

b) Extract the petals from the specimen K and using a mortal and pestle, crush the petal and then add substance L to the exract.
Filter the mixture to obain the filtrate, using the reagents provided carryout food test and complete the table below.

(9 mks)
Food Substance Procedure Observation Conclusion
2. Study the diagrams below and answer the questions that follows:-
DIAGRAM 1 DIAGRAM 2
Epidermis — Eoidermis
ers (LATICR
C
D
Phlocm
Primary
“é xylem
a) 1) Name the parts labelled A,C and D (3 marks)
ii) Give the functions of the partlabelled B (1 mark)
b) Give any two differences between diagram 1 and2. (2 marks)
¢) Using observarable features give the class from which diagram 2 was obtained (2 marks)
d) Give two symptoms of anaphylaxis reactions (2 marks)

3. You are provided with specimens labelled M and N that were grown under different conditions. Use them to answer the
questions that follows:-

1) Name the conditions under which the specimens were grown M and N (2 marks)
ii) Give four observable differences between specimen M and N. (4 marks)
iii) Name the phenomenon<exhibited by specimen M and its biological significance
Phenomenon (1 mark)
Biological significance (1 mark)

b) You are provided with specimen Q. Study it carefully and answer the questions thatfollows:-
1) Name the class to which specimen Q belongs and give a reason for your answer

Class (1 mark)

Reason (1 mark)
ii) Calculate the tail power of specimen Q (3 marks)
iii) Explain how the respiratory surface of specimen Q is adapted toits functions. (3 marks)
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9. The diagram below represents an organic from a bonny fish, study it and answer the questions that follow.

a) Name parts labelled N, M. (2 marks)

b}  State the function of the partlabelled P. (1 mark)

c)  How are the structures labelled P adapted to their functions? (1 mark)

10.Give the name of the study of (4 marks)
) IR I T =L S
) IR\ T oo ¢ == 4 V£ o ¢ SR
1] T | 0T =T o £ SN
Lo ) T =

11. The equation below represents a metabolic reaction that occurs in themammalian liver.
Amino acid ® organic compounds + urea.

a) Name the process. (1 mark)
b}  What is the importance of the process to the mammal? (1 mark)
c}  What is the source of amino acids in this process. (1 mark)
d)  What is the difference between essential and non-essentialamino acids? (1 mark)
12.a) What is meant by
i} Artecology. (1 mark)
i} Synecology. (1 mark)
b) State two ways in which schistosoma species is adapted to parasitic mode of life. (2 marks)

13. The diagrams below represents some stages in mitosis.

///& C;\@?\@ A B ®
[ 1] [
k\\KM i\w%@ Vyyy

< T D

B
a} Name the stages represented by the diagrams labelled A, B, C (3 marks)
b}  State the significance of mitosis toan organism (1 mark)
14.a) Explain why Lamarck's theory of evolution is not accepted bybiologist today. (1 mark)
b) State three pieces of evidence that support the theory of evolution. (3 marks)
15. The diagram below shows a type of thickening found in xylem vessels.
>
>

a}) Name the type of thickening shown above. (1 mark)
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b} Name the main chemical substance that forms the thickening inthese vessels. (1 mark)
16. State causative agent of the following diseases. (4 marks)
) 1 Lo T=] et U1 o = -3
D) BIINAIZIA oottt ettt et et e et e et a et e ebe e hbabeebeehbabeeabeetbabeeabeeababeeabeetbaabeeabeeteanbeeans
[ R 1o =T - TP
(o ) T Y. 1 - - P
17. The following equation,summarises two chemical reactions.
Glucose + oxygen_>Carbon (IV) oxide + water +energy
«—
a} Name the reaction indicated by arrow A (1 mark)
b} Name the cell organelle in which reaction A occur. (1 mark)

18. The diagram below represents a mammalianbone.

/“x:k@

V7
?‘g’
|

i

@

a}) Name the bone. (1 mark)

b}  Name the type of Joint formed by the bone at its anterior end with adjacent bone. (1 mark)
19.a) State what is meant by the term respiratory quotient (R.Q) (1 mark)

b) Complete the following equation for the aerobic respiration of compound A. (1 mark)

CsH\ O +710,—» _ +

20. The diagram below represents a simple life cycle of common biologicalprocesses.

Process |

H,O0 + CO, Substance B

a) ldentify the product labelled B. (1 mark)
b}  State three differences between process’land Il (3 marks)
21. State two functions of human ear (2 mraks)
22.a) Other than sugars name two compounds that are translocated in phloem. (2 marks)
b}  The chart below is a summary<of the blood clothing mechanism inman

i} Name the blood cells represented by X. (1 mark)
i} The end product of the“mechanism represented by Z. (1 mark)
23. Below is a diagram of a part of mammalian nephron.

C
Y] )

a) Name the parts labelled Cand D. (2 marks)
b) Name the process indicated by arrows (®) in the diagram. (1 mark)
24. a) Whatis meant by the term allele? (1 mark)

b) State the function of deoxyribonucleic acid molecule?(DNA) (1 mark)
25. Name hormone responsible for apical dominance. (1 mark)
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IGEMBE SOUTH FORM FOUR END OF SECOND TERM EXAM
Kenya Certificate of Secondary Education

BIOLOGY

Paper - 231/2

July/August 2016

Time: 2 hours

SECTION A : (40 marks)
Answer ALL the guestions in this section in the spaces provided.

1.a) What do you understand by the term 'sex linkage'? (1 mark)

b} Name two sex linked traits that are linked to the Y-chromosome; (2 marks)

c} A normal woman (carrier) marries a colour-blind man. Work out the probability of the couple giving rise to a colour-blind
daughter. Show your working use letter H for colour-blindness trait. (5 marks)

2. Inan experiment to investigate a factor affecting photosynthesis, a leaf of a potted plant which had been kept in the dark
overnight was covered with aluminium foil as shown in the diagrambelow.

Aluminum foil

The set up was kept in sunlight for three hours after which a food test was carried out on the leaf.
a) Which factor was bring investigated in the experiment? (1mark)

b} Which food test was carried out? (1 mark)
c} i) State the results of the food test. (2 marks)
ii) Account for the results in c(i) above. (2 marks)
d) Why was it necessary to keep the plant in darkness, before the experiment? (1 mark)

e} Why was aluminium foil used in the experiment. (1 mark)

3.a) A diabetic person and non-diabetic person eachiate the same amount of glucose, one hour later, the glucose concentration
in the blood of the diabetic person was higherthan that a of the non-diabetic person. Explain why? (2 marks)

b} Explain why the urine of a non-diabetic pérsons does not contain glucose. (2marks)

c} Suggest how a high blood glucose concentration could cause glucose to be the present in the urine of a diabetic person.

(1 mark)

d) If the glomerular filtrate of a diabetic person contains a high concentration of glucose; he produces a large volume of urine.

Explain your answer. (2 marks)

e} Insome forms of Kidney diseases, proteins from the blood plasma are found in the urine. Which part of the nephron would
have been damaged by the disease to cause proteins from blood plasma to be present inthe urine. (1 mark)
4. Figure 1 and 2 below represent reproductive organ of plants and an animal respectively.

Kidney
T

P
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IGEMBE SOUTH Form FOUR END OF SECOND TERM EXAM
Kenya Certificate of Secondary Education

BIOLOGY

Paper - 231/3

July/August 2016

Time: 2 hours

CONFINDENTIAL

Each candidate will require:

. W - A maize seedling with first foliage leaves grown in the dark (it should have remains of grain)
. White tile

. Glass rod

. Scalpel / razor

. lodine solution

. Benedict's solution

. 4 test-tubes

. Test tube rack

. Test -tube holder

10. Means of heating

11. The school get confidential atleast 10 days before the practical

W oo ~NOOLLE WN -

1. You are provided with a specimen W which was grown in the dark. Examine the specimen.

a) Draw and label all observable parts ofthe specimen. (3 marks)

b} State the functions of any two parts you have labelled. (2 marks)

c} Cut off the shoot and keep the rest of the specimen for use in question (d). Crushcthe shoot on a white tile using a glass rod.
Carry out the following food tests. Record your observations and conclusions in-the table below. (2 marks)

TEST OBSERVATION CONCLUSION

1) |Add a drop of iodine solution to a
portion of the crushed shoot ona
white tile

ii) |Place another portion of the crushed
shoot in a test tube. Add 3 drops of
benedict's solution. Shake the
mixture and heat

d) Remove the grain from the remaining part of the specimen. Crush it and carry out the following tests. Record your
observations and conclusion in the table below. (2marks)

TEST OBSERVATION CONCLUSION

1) |Add a drop of iodine solution to.a portion of the crushed
grain on the white tile.

ii) |Place another portion of the crushed grain in a test tube.
Add 1cm? of Benedict's solution. Shake the mixture and
heat.

e} Account for your results in (c) and (d) above (4 marks)
2.a) Examine photograph A, B1 and B2 carefully and answer the questions that follows. B2 was extracted from B1
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b)

i)

3.

i}  What name is given to the coiled part labelled T found on specimen A. (1 mark)

i} Name the type of response exhibited by the coiled part onspecimen A. (1 mark)

iiij Name the stimulus responsible for the response named in (ii) above. (1 mark)

iv) Explain how the response exhibited by the coiled part on specimen A occurred. (3 marks)

v} State the biological significance of the response described in (iv) above to the survival of the specimen.
Use photograph specimen labelled B1 and B2 above to answer the questions below.

State the agent of pollination for the specimen above. (1 mark)

ii} Give areason for your answer. (1 mark)

Describe the external features of the leaves of thespecimen B2. (2 marks)

iv) Based on the floral parts, state the class to which specimen B belongs. (1 mark)

v} Give a reason for your answer in (iv) above. (1 mark)

Below is a diagram representing a dissection of an organism, study it and answer the questions below.

Name the parts labelled P and Q ( 2marks)

From the observable features only, explain the adaptations of parts labeled R to its functions.
Identify and explain the role of the part labelled S

Identify S. (1 mark)

Explain the role of S. (1 mark)

With reason, classify the organism into; (4 marks)

) €T = [ o (PP
=T [0 Y o PR
) T 1 - T3S
=T [0 Y o PR
i) Inthe diagram identify the heart and the trachea. (2 marks)

ii) State the adaptations of the trachea to its functions. (2 marks)

(1 mark)
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