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a) The cell (1 mark)
b) Micro--organism. (1 mark)

The diagram below shows a transverse section of a plant organ.

a) Name the plant organ from which the section was obtained. (1 mark)
b) i) name the class to which the plant organ was obtained (1 mark)
ii) Give a reason for your answer in (b) (i) above (1 mark)
¢) Name the part labeled X. (1 mark)
State the function of:
a) Ribosomes (1 mark)
b) Lysosomes (1 marks)

The diagram below shows a specialized plant cell.

a) i) Name the cell (1 mark)
ii) Name the parts labeled D and E. (2 marks)

b) state the function of the part labeled C. (1 mark)

state three ways in which a respiratory surface is adapted to its function. (3 marks)

State one function for each of the following:

a) Cerebellum (1 mark)
b) Medulla oblongata (1 mark)
Distinguish between haemolysis and plasmolysis. (2 marks)
State three external differences between chilopoda and diplopoda. (3 marks)
State two ways in which chiroplasts are adapted to their functuions. (2 marks)
State two advantages of hybrid vigour. (2 marks)

The diagram below shows a transverse section of leaf.

a) Name the habitat of the plant from which the leaf was obtained. (1 mark)
b) Give one reason for your answer in (a) above. (2 marks)
The diagram below illustrates the structure of bread mould.

a) Name the part labeled J (1 mark)
b) State the function of the structure labeled K (2 marks)
What is meant by the following term?

a) Habitat; (1 mark)
b) Ecosystem (1 mark)
Explain why is not advisable to be in a poorly ventilated room with a burning charcoal. (3 marks)

A potted plant was kept in the dark for 48 hours. Two leaves X and Y were treated as shown in the diagram below.



16.
17.

18.
19.
20.
21.

22,

23.

The experimental set-up was kept in sunlight for 6 hours after which a starch test was carried out on the two leaves.

a) What were the results of the starch test on leaves X and Y?
b) Give reasons for your answers in (a) above.
What is the role of bile salts in humans?
The following is the dental formula of a certain mammal:
i 0/3 ¢ 0/1pm 3/3m3/3
a) State the likely mode of feeding for the mammal.
b) Give areason for your answer in (a) above.
Give two reasons why animals have specialized organ for excretion as compared to plants
State the changes that occur in arterioles in the human skin during thermoregulation.
State two advantages of internal fertilization in humans.
The diagram below represents part of the human skeleton.

a) Name the part labeled P
b) i) Name the bone the articulates with the part labeled Q.

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

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

(1 mark)
(1 mark)

ii) What type of joint is formed between the part labeled Q and the bone named in (b) (i) above?(1mk)

What is the function of the following structure in the human reproductive organ?
a) Fallopian tubes.

b) Epididymis.

c) Scrotl sac

Explain three ways in which red blood cells are adapted to their function.

24. .

25.
26.

a) State two ideas proposed by Lamark in his theory of evolution.
b) Why is Larmark’s theory not acceptable?

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

(2 marks)
(1 mark)

State three factors that contribute to the deceleration phase in the population curve of an organism (1 mark)

State one survival value for each of the following in plants:
a) Thigmotropism in stems;
b) Geotropism in roots.

27. .

28.
29.

20.

a) What is meant by the term non-disjunction?
b) Give an example of a genetic disorder caused by:
i) Non-disjuction;
i) Gene mutation
State three structural differences between arteries and veins.
The diagram below represents a female cone.

a) Name the subdivision of the plant from which the cone was obtained.

b) Other than the presence of cone, name two other external features that identify plants in the subdivision named in (a)
(2 marks)

above.
What is meant by the apical dominance?

K.C.S.E YEAR 2010

(1 mark)
(1 mark)

(1 mark)

(1 mark)
(1 mark)

(3 marks)

(1 mark)

(3 marks)



PAPER 2

SECTION A (40 MARKYS)
Answer all the questions in this section in the spaces provided.

1. Inan experiment, disinfection soaked bean seeds were put in a vacuum flask which was then fitted with a thermometer as
shown in the diagram below.

Thermometier

Cotton wool

- Vacuum flask

Cotton wool
Disinfected

soaked bean
secds

The temperature readings were taken every morning for three consecutive days.

a) Which process was being investigated? (1 mark)
b) i) what were the expected results? (1 mark)
ii) account for the answer in (b) (i) above? (2 marks)
c) Why were the seeds disinfected? (2 marks)
d) Why was a vacuum flask used in the set-up? (1 mark)
e) How would a control for this experiment be set? ( Imark)

2. The diagram below shows blood circulation in a mammalian tissue.

Blood capillary

- Arteriole

P r
a) Name the part labeled P and Q (2 marks)
b) Name the substance that are:
i) Required for respiration that move out of capillaries; (2 marks)
i) Remove from tissue cells as a result of respiration (2 marks)
¢) Explain how substances move from blood capillaries into the tissue cells. (2 marks)
d) Name one component of the blood that is not found in the part labeled P (1 mark)

3. The diagram below represents a food web in certain ecosystem

oy <dawks



Small Bir

/Sryallﬂinsects arge insect
Caterpillars|
AN
Earthworms Green plant
Decaying leaves
a) Name the trophic level occupied by each of the following:
i) Caterpillas (1 mark)
i) Small insect. (1 mark)
b) From the food web, construct two food chains which end with lizards as a tertiary consumer. (2 marks)
c) i) Which organisms have the least biomass in this ecosystem? (1 mark)
if) Explain the answer in (c)(i) above. (3 marks)

The diagram below shows how the iris and pupil of a human eye appear under different conditions.

R adiawt
muscies

B

a) Name the structures labeled X and Y (2 marks)
b) i) State the condition that leads to the change in appearance shown in the diagram labeled B (2 marks)
ii) Describe the change that lead to the appearance of the iris and pupil as shown in the diagram labeled B.
(4 marks)
iiii) What is the significance of the change described in (b) (ii) above? (1 mark)
When pure breeding black guinea pigs were crossed with pure breeding white guinea pigs, the offsring had a coat with black
and white patches.
a) Using letter G to represent the gene for black coat colour and letter H for white coat colour, work out the genotypic ratio
of Fa.

b) State the phenotypic ratio of F.. (1 mark)
c) i) Name the term used when two alleles in heterozygous state are fully expressed phenotyically in an organism.
(1 mark)
if) Give an example of a trait in human beings where the condition whose term is named in (c) (i) above expresses itself.
(1 mark)

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



6. Inan experiment to investigate a certain physiological process, a boiling tube labeled A and a test tube labeled B were covered
with cotton wool. The two tubes were simultaneously filled with hot water and fitted with thermometers. The experimental

set-up was as in the diagrams below.

-
] The rrmome fer — §

Test tube
Boiling tube

THE)

Iy

Iy

|
Lt

S T ey
|
1

|
i

i !['f’ljn'll‘li

The temperatures reading were taken at the start and after every two minutes for twenty minutes. The results were as shown in

the table below.

Time Temperature (°C)
(minutes) Boiling tube A Test tube B
0 60 60
2 59 54
4 57 50
6 55 46
8 53 43
10 52 40
12 51 37
14 49 35
16 48 33
18 47 32
20 46 30
a) Using the same axes, draw graphs of temperature against time. (6 marks)
b) i) Work out the rate of heat in the boiling tube labeled A and test tube labeled B between the 5" and 15" minutes.
if) Account for the answers in (b) (i) above. (2 marks)
iii) How does the explanation in (b) (ii) above apply to an elephant and a rat? (2 marks)
c) i) State the role of the cotton wool in this experiment. (1 mark)
ii) Name two structures in mammals that play the role stated in (c) (i) above (2 marks)
d) State three advantage of having constant body temperature in mammals. (3 marks)
Describe the process of fertilization in flowering plants. (20 marks)

8. Describe how a finned fish such as Tilapia moves in water. (20 marks)
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1. Name two kidney diseases.

2. (a) Write the dental formula of an adult human.

3. Give three reasons for classifying organisms.

4. State one use for each of the following apparatus in the study of living organisms.
(@) Pooter
(b) Pitfall trap

5. The figure below illustrates a food web in a certain ecosystem.

Lizard
/ /Hungc:QSe
/d-'-_'—.__»—_-h—u*

Grasshopper Chicken

Termites
Grass / \-i

Weavar birg

Y
Hewk

Sheepx__ﬁa)H //
yena

Yulture

From the food web:
(@) Draw the shortest food chain;
(b) identify the organisms with the highest
(i) Number of predators
(i) Biomass
6. What is meant by the following terms?
(@) Ecology
(b) Carrying capacity
7. The diagrams below show an experiment set up to investigate a certain process in a plant tissue.

=

t start of Sams se!‘-u!p after
e etiment 30 Minutes
experiment

Explain the results obtained after 30 min.
8. State three characteristics of the class crustacean.

9. The diagrams below illustrate the organs of some flowering plants.



A

State the classes of plants to which each belong.
A

B
10. (a) give two differences in the products of anaerobic respiration between plants and animals.

(b) Name the site of anaerobic respiration in a cell.

11. State two functions of the following parts of a light microscope.
Fine adjustment knob
Stage

12. The diagram below represents a certain organism.

State the phylum and class of carbohydrates in the human body.
14. The diagram below represents a certain plan.

(@) What is the likely habitant of the plant?
(b) Give two reasons for your answer in (a) above.
15. Give reasons for carrying out the following procedures when preparing temporary wet mounts of plant tissues.
(@) Making thin plant sections
(b) Adding water on the plant section.

16. (@) describe the condition known as varicose veins.
(b) What is the role of blood platelets in the clotting process?
17. The diagram represents part of the human digestive system.



(@) Name the organs labeled L and M.
L

M
(b) (i) Name the substance named in b (i) above.
19. (@) Apart from the lungs, name two gaseous exchange surfaces in a frog.
(b) Write an equation that summarizes the process of aerobic respiration.
20. The number of stomata on the lower and upper surface of two leaves from plant X and Y were counted under the field of
view of a light microscope. The results were as shown in the table below.

Leaf Number of stomata
Upper surface Lower surface
X 4 12
Y 20 23

(@ Which of the leaves would be expected to have a lower rate of transpiration?

(b) Given a reason for your answer in (a) above
21. (a) what is meant by convergent evolution?

(b) State two limitations of fossils as an evidence of evolution.
22. State the difference in content of oxygen and carbon (1V) oxide in the air that enters and leaves the human ling.
23. The diagram below represents a transverse section of an ovary from a certain flower.

(@) (i) name the structure labeled W
(if) name the type of plantation illustrated in this diagram.
24. (a) Difference between the following terms:
(i) dominant gene and recessive gene;
(if) continuous variation and discontinuous variation
(b) What would be the expected results from a test cross?
25. State one economic importance of each of the following plant excretory products.
(@) Tannin
(b) Quinine
(c) Caffeine



26. Name the gamete cells that are produced by the ovaries.
27. The diagram below represents features of a joint mammal.

(@) Name the part labeled A
(b) State the function of the part labeled B
28. (a) What is a tropic response?
(b) State two ways by which auxins regulate growth in seedlings
29. State four reasons why water is significant in seed germination



BIOLOGY PAPER 2
QUESTIONS

The set-up below illustrates a procedure that was carried out in the laboratory with a leaf plucked from a green plant that had

teot——fE o —boiting sthanst

=y F1 baiting sthanal

hot water

/
B
leaf ) i
# ;\ _L.:.-—H_-_-:':'_,.,::-—'_-‘j"" 3
Washing leat inwater

been growing in sunlight.

Q) What was the purpose of the above procedure ?
1 (mark)

(i) Give reasons for carrying out step A,B and C in this procedure. (3marks)

(ili)  Name the reagent that was used at the step labeled D . (Imark)

(iv)  State the expected result on the leaf after adding the reagent named in (iii) above.
Stain dark blue/ Blue dark
2.

In humans,hairly ears is controlled by agene on the Y Chromosomes .
(@) Using letter YH to represents the chromosome carrying the gene for hairly ears, work out a cross between a hairy eared
man and his wife.

(4 marks)
(i) What is the probability of the girls having hairly ears? (1 mark)
(ii)Give reason for your answer in (b (i) above. (Imark)
) Name two disorders in humans that are determined by sex linked genes (2marks)

(d)  Explain how comparative embryology is an evidence for organic evolution . (2marks)



(a) Name the causative agent for the following respiratory diseases.
(1)  whooping cough.

(ii) Pneumonia

(b) Describe how oxygen in the alveolus reaches the red blood cells .

(c) How are the pnematophores adapted to their function ?

4. (a) the diagram below represents a section of the human brain.

Fruiary

, '. @r._._ o -r‘
giand

Q) Name the structure labeled Pand R.

(i) State two functions of the part labeled Q

(b) (i) Name two reproductive hormones secreted by the pituitary gland in women.

(ii) State one function of each of the hormones named in (b)(i) above

5.(2) The diagram below represents a flower.

(2marks)

(4marks)

(2marks)

(2marks)

(2marks)
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(2 marks)
(ii) How is the flower adapted to prevent self-pollination?
(b)The diagram below represents a human reproductive organ.
(i)Explain two adaptations of the structure labeled L to its functions (2 marks)

Explain the role of gland labeled K

SECTION B (40 MARKYS)
Answer 6( compulsory) and either question 7 or 8 in the spaces provided after question 8.
(a)An experiment was carried out to investigate the population of a certain micro-organism. Two
petri-dishes were used . into the petri-dish labeled m ,60cm?®of a culture medium was placed while 30cm? of  the
same culture medium was placed in petri-dish labeled N.Equal numbers of the micro- organisms were introduced in



both petri-dishes . The set-ups were then incubated at 35°. The number of micro-organisms in each petri-dish was
determined at irregular intervals for a period of 60 hours . The results were as shown in the table below

Relative M |40 40 180 280 1200 | 1720 1600 | 1840 | 1560 | 600
number of

micri- N [40 [40 [120 [200 |[680 |[560 |[560 |600 |600 |400
organisms

Time in hours 0 5 10 15 23 30 35 42 45 60

(i) On the
same axes , draw the graphs of relative number of micro-organisms against time on the grid provided.
( 7 marks)
(if) After how many hours was the difference between the two populations greatest ? (12 mark)
(iii)Work out the difference the two populations at 50 hours (2 marks)
(iii)
(iv) With a reason state the effect on the population of micro-organisms in petri-dish M if the temperature ~ Was raised to 60°
after 20 hours . (2marks)

(v)Account for the shape of the curve for population in petri-dish N between 46hours and 59 hours.  (3marks)

Explain how osmaotic pressure in the human blood is maintained at normal level. (5marks)
When the osmotic pressure of the blood increases beyond the normal level ( osmoreceptors)hypothalamus detects this and
stimulates the pituitary gland to /secrets / release more ADH vasopressins which make kidney tubules more permeable to
When osmotic presser falls below the nomal level the (osmoreptors) in the hypothalamus detect this the pitituary gland is
less stimulated Non /little /less permeable to water hence less water is absorbed into the blood ; increasing the osmotic
level
when op is high

when there is too much Na*q) — the blood adrenal cortex responds by secreting less aldosterone; which causes less Na*q)
to be absorbed from the kidney tubules into the blood; lowering the sodium ions level

when op is low
when there is too low Na* ions /or Na*(ag) in the blood adrenal cortex responds by secreting more adolsterone which
causes more Na* to be reabsorbed from the kidney tubules into the blood ; raising the Na* level

Explain how structural features in terrestrial plants affect their rate of transpiration . (13 marks)
-xplain how the human skin brings about cooling of the body on a hot day . (7marks)
Jescribe the exoskeleton and its functions in insects . (13marks)

2scribe how accommodation in the human eye is brought about when focusing on a near object . (7marks)
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39

1 How does nutrition as a characteristic of living organisms differ in plants and animals?
(2 marks)

(a) Name the class to which the organism belongs. (1 mark)

' (b) Give three reasons for your answer in (a) above. (3 marks)

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

.............................................................................................................................................
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3

The figure below is a fine structure of a generalised animal cell as seen under an electron

microscope.
Plasma _
membranz .
P, ;nacgfm
[ & C//‘\:‘T'es‘
Centrioles 7‘.- -
1
{
i
"
ol ..M—jiw__“
i
i
{
/

)i?‘h

Q&% %@u

g.
’§
\\\-.‘_______.

\\&MM
(a) Name the parts labelled A and B. (2 marks)
oot
B e 5SS e st
(b) How s tke s:ructure labelled B adapted to its function? (2 marks)
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4 In an investigation, a student extracted three pieces of paw paw cylinders using a cork borer.
The cylinders were cut back to 50 mm length and placed in a beaker containing a solution.
The results after 40 minutes were as shown in the table below.

Feature Result
Average length of cylinders (mm) |56 mm
Stiffness of cylinders stff
(a) Account for the results in the table above. (3 marks)
(b)  What would be a suitable control set-up for the investigation? (2 marks)
5 The table below shows results of a study of three plants C. D and E growing in different
habitats.
Feature Plant C | PlantD | Plant E
Number of stomata on upper sur-
4 20 6
face of leaf per square area
Number of stomata on lower sur-
6 0 8
face of leaf per square area
Thickness of leaf cuticle (mm) 04 0.1 0.2
Surface area of roots (cm?) 2000 1000 1200

(a) Which one of the plants C, D and E grows in an area of relatively low water
availability? (1 mark)

.............................................................................................................................................
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(b)

Explain your answer in (i) above. (3 marks)

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

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

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

The diagram below represents part of the gaseous exchange system in human.

epgloths
T——1larynx

G
H

(a) (2 marks)

B cccmcsissnsosseg 50000 AR50 amsmeveso e i v o€ 8 S S AR S

o3PS S 555 s e e R RS A
(b) State one tunction of each of the parts labelled H and J. (2 marks)
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|
[ 7 The diagram below represents a set-up that students used in an investigation.
‘ Air

= \ [

NN\
=2
Y/
N
R

Flask K Flask Flask

SiaE e R v R
7 =

/ Potassium Lime L Cockroaches Lime water
hydroxide water
(a) Name the physiological process that was being investigated. (1 mark)
(b) State the role of potassium hydroxide in flask K. {1 mark)
(c) Account for the observation in boiling tube L and flask N. (2 marks)

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

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

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

|
8 What is the probability of a couple with blood group AB getting a child with blood group AB?
Show your working. (4 marks)

.........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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9 State the importance of negative phototaxis to termites. (1 mark)

10 What is meant by the term irritability? (1 mark)
11 {a) State two ways in which heart muscles are special. (2 marks)

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

(b)  Name the muscles found in the following organs:

(2 marks)
SO ettt s
D e s e
12 (a) Name the part of a light microscope used to bring an image of a specimen into sharp
focus. (1 mark)
(b) Why s it recommended to keep the stage of the microscope dry? (1 mark)
13 State three factors 1hat affect the rate of diffusion. (3 marks)

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

........................................................................................................................................................
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14 (a) Name the type of respiration that is most efficient. (1 mark)

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

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

15 What name is given to a group of hormones that controls the development of secondary
sexual characteristics in a human male? (1 mark)

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

16 The diagram below represents an experimental set-up used by students to investigate a
certain process.

Flower Q
Polythene bag .

Flower P
Rubber band
Pot with soil
Flower Q produced seeds while P did not. Account for the results. {3 marks)

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

.........................................................................................................................................................
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17 Name two substances that leave the foetal blood through the placenta, (2 marks)
18 Why are plants able to accumulate most of their waste products for long? (1 mark)
19 List four symptoms of diabetes mellitus. (4 marks)
20 State three aspec:s thar can be used to estimate growth in seedlings. (3 marks)
21 Name the orocess Zrough which free atmospheric nitrogen is converted into nitrates.
(1 mark)
22 State the importarz= a7 divergent evolution to organisms. (2 marks)
23 Name the strengthening materials found in the following support tissues: (2 marks)
(a) COUBIRYIIE, ottt st
(b) IO ottt et .
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|
| o
| 24 State four characteristics of apical meristem cells. (4 marks)
|
R T II—_——_——————
|
|
R T A A8 e o 5 S R
|
|
I
R A s R s et ebs
I
e o R S Y S R AT
|
j 25 State the role of the following hormones in the life cycle of insects: (2 marks)
{ CEOVSONC HOTARTICY  omimmvmoss st oy s oo s A s S s e eSS B B R S s s memmnd s
L e
| JUVENIIC BOTIMONE. .ottt e ettt s et es et e e s e e s e es e ran s
i
|

26 (a) State the theories of evolution proposed by the following scientists. (2 marks)
| CHBrles DIATWILY .usussosserssormesnisssessyommss s e s A S S S 835 rempnsrmnbil
|
i
: Jean-Baptiste de Lamarck ......c.occcovvceieueirniininiimntssiereesesenienesssssssas e s s s sssesassosesens
|
i ...........................................................................................................................................
| (b) State the evidence of evolution based on (2 marks)
|
; (i) CEH OIgANEIleS: owvmmsisssovmvavenisrpsppinmpm S T AR
|
L e e e s e
| (i1) TR et e e oo ek Bt et et e St e A
| 27 What 1s the function of contractile vacuoles in amoeba? (1 mark)
|
L T e e e e e S Db MR, e
|
|
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28 State two differences between open and closed circulatory systems. (2 marks)
29 Name two nutrients that are absorbed without being digested by enzymes in humans.
(2 marks)
30 Name the organelle that is involved in each of the following: (2 marks)
(a) FARRIAEEITE G MY s it s smss s RS A smm e s SRR RARS
(b) TOTTITALICT OF VS UROTTIEE s 05501500 sianpmenmsrmrnss snmms ammsoman s SRR AP S S8 SRS A S S A RS R A RSS
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SECTION A (40 marks)
Answer ALL the questions in this section in the spaces provided.

In a certain plant species which is normally green. a recessive gene for colour (n} causes the
plants to be white in colour. Such plants die at an early age. In the heterozygous stater the plants
are pale green in colour but grow to maturity.

(a) Give a rezson for the early death of the plants with the homozygous recassive gene.
{2 marks)

(b) If a normal green plant was crossed with the pale green plant, what would be the
genotype of the first filial generation (F generation)? Show your working. ++ marks)

(c) 1f heterozygous plants were self-pollinated and the resulting seeds planted. work out the
proportion of their offspring that would grow to marurity. (2 marks)
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The diagram below illustrates the structure of the kidney nephron.

Renal artery ’
gxf{_,,,_.-Rena] vein
L
7
§f Collecting
‘ 511_tubule
Capillary ; /
network ! l
NE
; ; !\
(a) Name the part labelled E. (1 mark)
(b) How is the part labelled F adapted to its function? (4 marks)
(c State three physiological mechanisms of controlling the human body temperature during
a cold day. (3 marks)
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In an investigation, equal amounts of water was placed in three test tubes labelled G,

H and J. Pondweeds of equal length were dropped in each test tube. The test tubes

were then placed in identical conditions of light and carbon(IV) oxide at different
temperatures for five minutes. After five minutes, the bubbles produced in each test tube
were counted for one minute. The results were as shown in the table below.

Test tube Temperature (°C) | Number of bubbles

G 20 28

H 35 42

J 55 | 10
i) Name one requirement for this process that is not mentioned in the investigation.
(1 mark)
(i)  Name the gas produced in this investigation. (1 mark)
(iif)  Account for the results in test tubes H and J. 12 marks)

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

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

..................................................................................................................................................
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4 (a The diagram below illustrates the arrangement of bones and muscles in the human arm.

Scapula
L
QOlecranon
process
K
0 Name the bones labelled K and L. ' (2 marks)
B oo ettt et et et e oo ee et et e eeee e e neee s et re s et
L oottt ettt et et R bttt et et e et ee et en e

(ii) Explain how the upward movement of the lower arm is brought about by the
bones and muscles shown in the diagram above. (3 marks)
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(a) Describe the process of inhalation. {4 marks)

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

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

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

.........................................................................................................................................................
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SECTION B (40 marks)

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

6 The data provided below represent populations of a predator and its prey over a fifty years

period.

ntTAanaT

(a)

[ TIMEIN  POPULATION IN RELATIVE NUMBERS
YEARS POPULATION OF POPULATION OF
P Q
5 24500 17000
10 30000 20500
15 33500 26000
20 33500 30000
25 31000 33000
30 27000 32000
35 25000 30000
40 29000 27500
45 , 32500 28000
50 34000 28500
§)) Using the same axes, draw graphs of the relative populations of P and Q against
time. (7 marks)
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Hii) With a reason, identify the curve that represents the prey. (2 marks)
(ili)  Account for the two populations between 25 and 32 years. (2 marks)
(iv)  Which years were the two populations equal? (2 marks)

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

(v) Apart from predation, state three biotic factors that may have led to the decline
of the prey population. (3 marks)
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(b) Describe the hazards of air pollution by Sulphur(IV) Oxide. (4 marks)
7 Using a relevant example in each case, describe simple and conditional reflex actions.
(20 marks)
8 (a) Using a relevant example, describe how an allergic reaction occurs in a human being.
(10 marks)

(b) Describe how environmental factors increase the rate of transpiration in terrestrial plants.
(10 marks)

...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
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1 Below 1s a photograph showing a seedling during germination.

(@)

(b)

(c)

912035

With a reason, name the type of germination shown in the photograph.

(i) Y Pe 0L EINIMAHON. ottt e ot s e o (1 mark)

(ii) RO e i o e RS . S
.................................................................................................................. (2 marks)

Statc three functions of the part labelled A in the germination of a seedling up to the

appearance of the first foliage leaves. (3 marks)
Account for the change in shape the seedling will undergo to straighten (6 marks)

..............................................................................................................................................
..............................................................................................................................................
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3
You are provided with a specimen labelled D which has been grown on a substrate.
(1) Name the specimen (1 mark)
(ii) What type of asexual reproduction occurs in the specimen? (1 mark)

(i)  Using a mounting pin, pick a few strands of specimen D and place them on the
white tile. Using a hand lens, observe the strands and make a labelled drawing.
(3 marks)
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(b) The photograph below shows different parts of a flower.

(i)

(ii)

Name the class of the plant from which the photograph was taken.

(1 mark)

Using observable features on the photograph, give three reasons for your answer
in () (i) above. (3 marks)

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

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

© 2012 THE KENYA NATIONAL EXAMINATIONS COUNCII.
Kenya Certificate of Secondary Education, 2012
BIOLOGY
Paper 3



5
(111) Name the agent of pollination for the flower in the photograph. (1 mark)

(iv) State three observations on the photograph that support the answer in (b) (iii)

above. (3 marks)
(v) Namc the part labelled E on the photograph. (1 mark)
3 You are provided with a potato, a 10 ml measuring cylinder, dilute hydrogen peroxide solution

and substances F (pH 4). G (pH 7) and H (pH 9). Cut the potato and remove a piece measuring
1 cm? from it.

Cut the 1 cm? piece into tiny pieces and crush (macerate) them on a clean white tile using

a glass rod.

Divide the macerated potato into three cqual portions for use in the procedure that tollows:

I Put 2 cm? of substance F (pH 4) into the 10 ml measuring cylinder.
Add one portion of the macerated potato into the measuring cylinder.
Read and record the volume of thc mixture in the table provided below.
Add one drop of washing-up solution.
Add 1 cm?® of dilute hydrogen peroxide solution to the mixture and immediately start a
stop clock or watch. At the end of two minutes, read the mark to which the foam rises.
Record the rcading in the table provided.
Clean and rinse the measuring cylinder with distilled water.

1. Put 2 cm? of substance G (pH 7) into the measuring cylinder.
Add the second portion of the maccrated potato.
Read and record the volume of the mixture in the table.
Add one drop of washing-up solution.
Add 1 cm® of dilute hydrogen peroxide solution to the mixture and immediately start a
stop clock or watch. At the end of two minutes, read thc mark to which the foam rises.
Record the reading in the table.
Clean and rinse the measuring cylinder with distilled water.
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(a)

6

Put 2 cm? of substance H (pH 9) into the measuring cylinder.

Add the third portion of the macerated potato.

Read and record the volume of the mixture in the table.
Add one drop of washing-up solution.
Add 1 cm?® of dilute hydrogen peroxide solution to the mixture and immediately start a
stop clock or watch. At the end of two minutes, read the mark to which the foam rises.
Record the reading in the table.

F(pH 4)

G (pH7)

H (pH 9)

Volume of solution
-

portion of potato

Volume of solution
+

portion of potato
+

foam

Volume of foam

(9 marks)

Using the data obtained in the table, calculate the volume of the foam produced in each

of the pH 4, pH 7, and pH 9 substances. Record the volumes in the table.
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(b) Account for

(i) the observation made when hydrogen peroxide was added to the potato mixture
(3 marks)
(i) the difference in the volume of foam produced in pH 4 and pH 9 substances.
(2 marks)

THIS IS THE LAST PRINTED PAGE.
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3.4.1 Biology Paper 1(231/1)

1 (@) What is meant by the term wilting? (1 mark)
(b) Explain how an increase in temperature affects the rate of active transport.
(2 marks
(a) Based on the diagram, state whether it represents an animal cell or a plant cell.
(b) Give two reasons for your answer in 2(a) above. (2 marks)
(c) Why is the palisade layer a tissue? (1 mark)
R Q l g B ’
3 (a) State two external fegtures fo he classMammalieonly. (2 marks)
(b) Name the taxonomic unitthat comes ir‘ﬁ’mﬁ'ﬂﬁly after a phyfum in classification.
1 mark)
4 (a) State two roles of mucus in the stomach. (2 marks)
(b) Explain how age determines a person’s energy requirements. (2 marks)
5 Describe how turgor pressure builds up.
(3 marks)
6. 6000um. Calculate the average length of the cells. Show your working. (2 marks)

vessels: (2 marks)
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Explain how the following forces contribute to the movement of water up the xylem

A) cohension

(b) adhesion.



2014 paper 1

Answer all the questions.

1 State the importance of each of the following in living organisms:

(a) nutrition
(b) excretion.

2 (a) What is meant by the term seed dormancy?
(b) State three causes of seed dormancy.

3 State two functions of the placenta in mammals.

4 The diagram below illustrates a growing pollen tube.

~

(a) Name the part labelled B.
(b) Explain the role of the parts labelled A .

(1 mark)

(1 mark)
(1 mark)

(3 marks)

(2 marks)

(1 mark)
(2 marks)
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11

The diagram below shows a set up for an experiment to demonstrate a certain physiological
process.

Thistle funnel

Distilled water

20% sugar solution

: dyed with ink
i ]
\—Cellophane paper
(a) What nature of solution is represented by 20% sugar solution? (1 mark)
(b) Explain the observation made on the set up after one hour. (2 marks)
State three roles of auxins in a plant stem. (3 marks)

A student drew a 6¢cm long diagram of a plant flower. If the actual length of the flower was
12cm, calculate the magnification of the drawing made by the student. Show your working.

(2 marks)

Differentiate between phenotype and genotype as used in genetics. (1 mark)

State two functions of intervertebral discs in the mammalian skeleton. (2 marks)

(a) Explain two roles of diffusion in human beings. (4 marks)
(b) What is meant by each of the following terms?

(1) Crenated cell. (1 mark)

(i) Flaccid cell. (1 mark)

State three differences between tactic and tropic responses. (3 marks)

Tactic Responses Tropic Responses
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15

The diagram below represents a model used to demonstrate breathing in mammals.

(a) Name the mammalian structure represented by the parts labelled D and E.

(1) D et e (1 mark)
(i1) ) e S (1 mark)
(b) State the observation made when the string is pulled downwards. (1 mark)
(c) Explain the observation in (b) above. (2 marks)
State one function of each of the following parts of a mammalian eye:
(a) eye lashes (1 mark)
(b) lachrymal glands. (1 mark)
State three structural differences between DNA and RNA. (3 marks)
DNA RNA
(a) Which type of mammalian muscles is voluntary? (1 mark)
(b) Distinguish between a tendon and a ligament. (1 mark)
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i
18

19

20

21

The diagram below illustrates a nerve cell.

(a) Name the type of nerve cell illustrated. (1 mark)
(b) Give a reason for your answer in (a) above (1 mark)
(c) Identify the part labelled J (1 mark)

(d) State one function of each of the parts labelled G and H.
(1) G crmsmassmmnnsnnnaisansnse s T (1 mark)
(i1) H e eaaae s (1 mark)

Give a reason why the image is not formed when light is focused on the blind spot.

Explain why
(a) mammalian testes are located to hang outside the body (2 marks)

(b) four months after fertilisation, ovaries can be removed from a human female, without
terminating pregnancy. (2 marks)

Why is a burning charcoal stove in a poorly ventilated room likely to cause death of the
inhabitants? (3 marks)

State one function of each of the following cell organelles:
(a) golgi bodies (1 mark)
(b) lysosomes. (1 mark)

Name the type of skeleton that makes up each of the following animals:

(a) locust (1 mark)

(b) bird. (1 mark)



22 (a) Name two vestigial structures in human beings. (2 marks)

(b) Why are some bacteria able to resist the effect of antibiotics? (2 marks)

23 Below is an illustration of a cross section of a plant root showing the transportation of
substances in the plant.

(a) Name the substances transported along the paths labelled K and L.
K. sossvasmmmnsssnsmmmnnss s e (1 mark)
L e e e ettt e e ettt et ———————tetana—————- (1 mark)

(b) Give a reason for your answer in L above. (1 mark)



24 The table provided shows the transportation of substances in the human body.
Substance Transported by blood
From To
Oxygen M Whole body
N Liver Kidneys
P Intestine Whole body
Name the substances represented by
1% (R (1 mark)
N e et e e e — e e e e e —— e e e e e ——eeeeea—eeeeaaaeee e e abaaeeeaareeeeaarees (1 mark)
e — (1 mark)
25 State two roles of luteinising hormone in human reproduction. (2 marks)
26 The table provided shows the concentration of sodium and iodine in sea water and cell
sap of a plant.
Sodium ion Iodide ion
concentration concentration
Sea water 250 35
Cell sap 100 550
(a) (1) Name the process through which the plant cells take up sodium ions.
(1 mark)
(1) Give a reason for your answer in (a) (i) above. (1 mark)
(b) If the plant was sprayed with a chemical that inhibits respiration:
(1) which of the two ions uptake will be affected? (1 mark)
(i1) give a reason for your answer in (b) (i) above. (1 mark)



27 The diagram below shows the gaseous exchange system of a locust.

(a) Name the structure labelled Q. (1 mark)

(b) State the function of the part labelled R. (1 mark)

(¢) How is the part labelled S structurally adapted to its function? (2 marks)



SECTION A (40 marks)
Answer all the questions in this section in the spaces provided.

(a) State four characteristics of fruits dispersed by animals. (4 marks)

(b)  State two roles of each of the following hormones in menstruation:

(1) luteinising hormone; (2 marks)
(1)  oestrogen. (2 marks)

The diagram below illustrates the role played by red blood cells in the transportation of
carbon (IV) oxide.

Substance F + Carbon (IV) oxide

Enzyme G

Weak carbonic acid

Hydrogen ions Hydrogen carbonate ions

(a)  Other than the carbon (IV) oxide transportation in the red blood cells, name the other

form of carbon (IV) oxide transportation in humans. (1 mark)

(b)) () Name substante R sumnanuunmiasnssmsmmenasmsmmnms (1 mark)
(i)  Name the enzyme marked G and state its role in the reaction. (2 marks)
BNZYINC ccismivimsvmmisvorsmmerssosvmesessvesss essoss e s e ss o ews s s v oo v s s s e oR v s oV TR O

2

(c)  Explain why transportation of carbon (IV) oxide in red blood cells is advantageous.
(2 marks)

(d)  Explain the role of calcium ions in blood clotting. (2 marks)






(a)

(b)

(a)
(b)

Describe the mechanism of gaseous exchange in plants through the lenticels. (3 marks)

Explain each of the following:

(i) the tracheoles lack spiral bands of chitin; (3 marks)
(i1)  the floor of the mouth is lowered during inhalation in a bony fish. (2 marks)
How is sex determined in man? (4 marks)
(1) Differentiate between sickle cell anaemia and sickle cell trait. (2 marks)

(i1)  Explain why people with sickle cell trait have an adaptive survival advantage
over normal individuals in malaria endemic regions. (2 marks)

The diagram below represents the transverse section of the spinal cord.

(a)
(b)

(c)

(d)

(e)

White matter
H Grey matter

Neurone 1
Neurone 2
Ventral root
J
Name the part labelled H. (1 mark)
State two functions of the fluid found in the part labelled J. (2 marks)
Give a reason for the colour of white matter. (1 mark)

Name and give the function of the enzyme found at the part labelled K.

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

On the diagram, use an arrow to show the direction of impulse transmission along the
neurone labelled 1. (1 mark)



SECTION B (40 marks)

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

An experiment was done to determine the uptake of nitrogen from the soil by broad bean
seedlings. The experiment was done with one set of seedlings M grown in the atmosphere
enriched with carbon (IV) oxide and another set up of seedlings N grown in the normal
atmosphere.

The amount of nitrogen in each seedling was measured in milligrams at intervals of ten days.
The table below shows the results obtained.

Amount of Nitrogen in Milligrams

SETM 0 25 70 125 | 160 | 395 | 635 | 860 | 895 | 915

SETN 0 15 35 50 65 105 | 120 | 125 | 135 | 140

TIME (DAYS) 15 25 35 45 33 65 75 85 95 105

(a)

(b)

(c)

(d)

(e)

(a)

(b)

(a)
(b)

Using the same axis draw line graphs of nitrogen uptake by the two (M and N) sets of
broad bean seedlings against time. (8 marks)

Determine the rate of uptake of nitrogen in Set M between 65 and 85 days. (2 marks)

(1) What is the relationship between carbon (IV) oxide concentration in the air and
nitrogen uptake? (1 mark)

(i1))  Account for the relationship in (c)(i) above. (3 marks)

(1) What would happen to the concentration of nitrogen in the seedlings in set M, if

after 75 days the seedlings are transferred to a normal atmosphere. (1 mark)
(i1)  Explain your answer in (d)(i) above. (2 marks)
State three ways in which nitrogen fixation occurs. (3 marks)

Explain how each of the following factors affects the rate of photosynthesis:

(1) temperature; (2 marks)
(i1)  chlorophyll concentration. (2 marks)
Describe the process of carbohydrate digestion in human beings. (16 marks)
How does excretion take place in plants? (4 marks)
Describe the role of the human skin in homeostasis. (16 marks)



(a)

(b)

You are provided with solutions labelled Q and R, a substance labelled D and a delivery
tube fitted with a rubber bung/cork.

|

Label solution Q as lime water.

I Label solution R as 10% sugar solution.
111 Add substance D to the 10% sugar solution.
IV Tightly close/plug the boiling tube with the rubber bung/cork fitted with a
delivery tube.
\Y% Dip the other end of the delivery tube in the test tube containing lime water.
VI Put the boiling tube in the warm water bath at 40°C and allow the set up to stand
as shown in the diagram below.
VII  Observe the set up for about 15 minutes.
Cork
Delivery tube
Boiling tube
5 TR
‘« —— \‘ Substance D
Test tube \ A and sugar
\ ’ solution mixture
Lime water N Wiiiti water
\ Beaker
(1) State the observations made in the lime water. (2 marks)
(1)  Explain the observations made in the lime water. (2 marks)
(ii1))  Name the physiological process that was being investigated. (1 mark)
(iv)  Write a word equation for the physiological process investigated. (1 mark)
(v)  Why was the warm water bath used in the experiment? (2 marks)

Put a drop of the contents in the boiling tube on a microscope slide. Stain with a drop of
methylene blue and cover with a cover slip.
Observe it under a light microscope using low, medium and high power objective lenses.

(i)

(ii)
(iii)

Draw and label one of the structures observed under the high power objective
lens. (3 marks)

State the magnification of your drawing. (1 mark)

State the identity of substance D. (1 mark)



2

You are provided with specimens labelled E and F.

(a)

(c)

(1) Name the sub-division to which the specimens belong. (1 mark)

(11)  Using observable features on the specimens, give two reasons for your answer in
(a)(i) above. (2 marks)

State the differences between the

(1) Leaves of specimens E and F. (5 marks)
LEAF E LEAF F

(i1)  Stems of specimens E and F. (2 marks)
STEM E STEM F

Using observable features on the specimen, state the adaptation of the stem of specimen
E to its habitat. (4 marks)

The photograph below shows two (A and B) skeletal limbs of a certain mammal.

(1) Which of the two (A and B) skeletons represents a forelimb? (1 mark)

(i1)  State two features observable on the skeleton to confirm your answer in (a)(i)
above. (2 marks)



(b)

(©)

(d)

(e)

Name the bones labelled J, K and M.

N (1 mark)
I§. St et Sensd SrnesnnshBesa it Bsesnsatb e (1 mark)
M s (1 mark)
Which bone forms the second joint with the bone labelled K? (1 mark)

Name the type of joint formed at the part labelled H and L.
H. ottt it (1 mark)
L e (1 mark)

Apart from the bones, state the function of any two other components of a joint.
(4 marks)

Component Function



3.5

BIOLOGY (231)

3.5.1 Biology Paper 1 (231/1)

Answer all the questions in the spaces provided.

(a) What is meant by the term binomial nomenclature? (1 mark)

(b) State two guidelines that should be followed when typing scientific names.
(2 marks)

During a lesson, students observed the structure of bat, cat and human forelimbs to determine
their evolutionary relationship.

(a) State the name given to the structure of the limbs observed by the students.

(1 mark)
(b) Name the type of evolution illustrated by the structure of the limbs observed.

(1 mark)
(c) What evidence of evolution is illustrated by the limbs? (1 mark)
(d) State the significance of the type of evolution illustrated by the limbs. (1 mark)
An individual is of blood group B positive.
(a) Name the antigens in the individual’s blood. (2 marks)

(b) Give the reason why the individual cannot receive blood from a blood group A donor.
(2 marks)

Colour blindness is a sex linked trait controlled by a recessive gene b. If a mother is a carrier
and the father is normal, what is the chance that their son will be colour blind? Show your
working. (4 marks)

(a) State two advantages of using a coverslip when preparing a specimen for observation
under a light microscope. (2 marks)

(b) How is the low power objective lens manipulated to focus a specimen for observation
under a light microscope? (2 marks)

Students set up an experiment as illustrated below.

Sucrose
solution 4 3 - Thistle

) PR b funnel
Dis tilled 53 2 i W
water 3% membrane

; Be
At the beginning After 30 minutes
(a) Name the physiological process that resulted in the observations made after

30 minutes. (1 mark)



(b) State the importance of the physiological process investigated in plants. (1 mark)

(c) Explain the observations made after 30 minutes. (2 marks)
7 How is a guard cell structurally adapted for gaseous exchange? (4 marks)
8 (a) Name the organism that:
(1) causes malaria; (1 mark)
(11) transmits malaria. (1 mark)
(b) State two control measures for malaria. (2 marks)
9 The diagram below shows an experimental set up to investigate a certain physiological process
in plants. Aluminium foil

Air
Sunction pump
N
; N Calcium
b N G hrdroxide
Calcium hydroxide Potted plant
(a) State the aim of the experiment. (1 mark)

(b) State the role of the following in the experiment:

(1) potassium hydroxide; (1 mark)
(11) aluminium foil. (1 mark)
(c) Account for the expected colour change in tube F. (2 marks)

10 The diagram below illustrates the skulls of adult human and chimpanzee.

parietal bone

frontal bone

browridge

occipital bone
temporal bone

maxilla
temporal
mandible bone
external
a) Adult chimpazee b) Adult human audi tory

canal
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12

13

14

(a) State one difference between the two skulls in the following structures:
(3 marks)

Structure Chimpanzee Skull Human Skull

(i) Parietal bones

(i1) Mandible

(iii) Browridge

(b) State the significance of the evolution observed on the parietal bone in the chimpanzee
and human skulls. (1 mark)

Name two structures used for gaseous exchange in plants. (2 marks)
(a) What is meant by each of the following:
(i) pyramid of biomass? (1 mark)
(ii)  pyramid of numbers? (1 mark)

(b) During an ecological visit to the Savanna Grassland, students were able to see lions,
antelopes, vultures and pastoralists grazing their cattle. Construct a food chain with four

consumer levels to illustrate the energy flow in the ecosystem. (2 marks)
State three differences between the end products of mitosis and meiosis. (3 marks)
Mitosis Meiosis
(a) Name two types of involuntary muscles in mammals. (2 marks)

(b) State the location of each of the muscles named in (a) above. (2 marks)



15

16

17

The photomicrographs below show the various stages of cell division in a certain plant.

(a) (1) Name the type of cell division illustrated.

(i1) Give a reason for your answer in (a) (i) above.

(b) (1) Name the stage of cell division labelled K.

(i) Give a reason for your answer in (b) (i) above.

State four structural differences between millipedes and centipedes.
Millipedes Centipedes
(a) How is a human stomach adapted to

(1) protein digestion?
(i)  churning?

(b) What happens to the glucose synthesized during photosynthesis?

(1 mark)
(1 mark)

(1 mark)

(1 mark)
(4 marks)

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



18 The diagram below shows an experimental set-up to investigate the conditions necessary for
germination. Test tube P was placed in a refrigerator while Q was left at room temperature. The
set-ups were observed regularly for two weeks but no germination occurred.

Cotton wool fﬂ @——Coﬂon wool

P Q

0il

:j':——— Boiled and cooled water

wWet cotton wool —f5&3

Placed in a refrigerator
Explain the observations in P and Q.
P (2 marks)
Q (3 marks)

19 (a) Using the axes provided below, sketch a curve to illustrate the growth pattern observed
in the phylum arthropoda. (2 marks)

A

E
g
a
=~
Z.
m
-
TIME (Days) )
(b) Explain the growth pattern observed observed in arthropods. (3marks)

20 Below are components of a simple reflex pathway:

. interneurone;

. muscle;

. motor neurone;

. Sensory neurone;

. pain receptor;

. central nervous system.

List the components in their proper sequence during the transmission of a nerve impulse.
(3 marks)



3.5.2 Biology Paper 2 (231/2)

SECTION A (40 marks)

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

1 The diagram below illustrates a blood capillary surrounding a structure for gaseous exchange in

human beings.

Red cell From pulmonary artery

Capillary

To pulmonary vein

(a) Name the gaseous exchange structure.

(b)  Identify the gases labelled Y and Z.

(¢)  How does the gas labelled Y reach the inside of the blood capillary?

(d)  How does cigarette smoking lead to lung cancer?

2 The diagram below illustrates the structure of the female part of a flower.

Antipodal cell
R

Synergid

(1 mark)

(1 mark)
(1 mark)

(3 marks)
(2 marks)



(a)  Name the part labelled W. (1 mark)
(b)  Describe what happens when the pollen tube enters the structure labelled V. (5 marks)
(c)  What do the structures labelled R and T develop into after fertilization?

| * ORI S RN NORERP-SNRR el VL. NSuRS UG Sy SRR R (1 mark)
i RS SRS U U J ST UPYRRIC SRS S TP ST SeCYE GO SO (1 mark)
(a) What is meant by the term genetics? (1 mark)
(b)  State two examples of discontinuous variation. (2 marks)

(c) A female with sickle cell trait marries a normal man. The allele for sickle cell is
Hb® and the normal allele is Hb?. Determine the probability that their first born will have
the sickle cell trait. Show your working. (5 marks)

In an experiment to investigate a factor affecting photosynthesis, a potted plant which had been
kept in the dark overnight was treated as shown in the diagram below and exposed to light.

Leaf P

Transparent Transparent
flask flask
NaOH pellets
(a)  Why was the potted plant kept in the dark overnight? (1 mark)
(b)  Which factor was being investigated in the experiment? (1 mark)

() () Which test did the students perform to confirm photosynthesis in the leaves
labelled P and Q? (1 mark)

(11)  State the results obtained in the leaves labelled P and Q.

(iii))  Explain the results obtained in the leaves labelled P and Q.

(d)  What was the purpose of leaf Q in the experiment? (1 mark)



5

In an experiment to investigate a plant response, the set up shown in the diagram below was

used.

(a)
(b)

(c)

Damp cotton wool Klinostat case

_-1 N %:7

]

Klinostat Germinating
bean seed

-

Name the type of response that was being investigated. (1 mark)

If the Klinostat was not rotating:

(1) state the observations that would be made on the seedlings after three days;
(2 marks)

(ii)  explain the observations in (b) (i) above. (3 marks)

If the experiment was repeated with the Klinostat rotating:

(1) state the observation that was made on the seedlings after three days; (1 mark)

(il)  give a reason for the observation made on the seedlings. (1 mark)



SECTION B (40 marks)

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

The graph below shows the relative numbers of three main species of organisms in a pond.

Number of organisms (thousands)

200

180

160

140

120

100

80

g

20

(@)

(b)
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4

+ e = =
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B e +
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- . - — ——

N A

PiESREESEIES *‘““\}é/\\(

B e e

025 05 075 10 125 15 1.75 20 225 25 275 30 325
Depth (metres)

Giving a reason for your answer, which of the species is a

(i) PHOTIIERET. scncnmesorsssmsormsmmontomsessr b mesas A L PR RO A ORI (1 mark)

R T O U T — (1 mark)



) ) Which method may have been used to determine the population of organisms

labelled N in the pond? (1 mark)
(i1))  Give areason for your answer in (c) (i) above. (1 mark)
(iii)  State the assumptions made when using the method in (c) (i) above. (4 marks)

(d)  State two reasons why primary productivity in the pond decreases with depth. (2 marks)

(e)  Explain the ecological importance of fungi to plants. (2 marks)
(H) Why is ﬂooding likely to lead to a cholera outbreak? (3 marks)
Explain the various ways in which seeds and fruits are adapted to dispersal. (20 marks)

How is a mammalian heart structurally adapted to its function? (20 marks)



3.5.3 Biology Paper 3 (231/3)

1 Using the pictures of animals provided below, complete the construction of the dichotomous
key by filling the blank spaces. (13 marks)

Tortoise

Spider Frog
1. (@) Animals with 8 bACKDONE ........ccccersniaesassassacsessssansonsassassasssasassossass go to 2
(b)  Animals without @ backbone ...........c.ccoeerieiiininiiininnie, )
2. () Animals with WINES ....cccisissnssensssssassasssnssnsssscsasssnssassassanssssssasanssacs
(b) Animals WithOut WINES ......ccuusssssssssissssassassasiassussssassasassasssnsonsasse
3. (a) Animals which live in water all the time ..........ccccvvveicininniiccinneannns
(b)  Animals which live in water SOme time .........ccoocoivinininniiniinnnnn,
4, (a) Animals with 8CalE8 .......cccnsiiinsssnsassnssssssssssusssisssnssssnsssssssssses

(b)  Animals without SCales ........ccerivervenieniennnnininiininie..



5. (a)
(b)
6. (a)
(b)
7. (a)
(b)
8 (a)
(b)
9. (a)
(b)

ANDRIS WItH JOBE . ..ooiuomsusismennns
Animals without legs ......................
Animals with six legs ...........coeu...
Animals with eight legs ..................

Animals with a shell ..........cccc..........

Animals with a jelly-like body .......
Animals without a jelly-like body ...

Animals with a segmented body .....

Animals without a segmented body

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

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

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

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

Below are pictures of three mammalian vertebrae.

go to 7

Butterfly

Snail

Octopus



(a)

(b)
(c)

(d)

Identify the type of vertebra labelled

N —————— (1 mark)
B e R s (1 mark)
- (1 mark)
Label five parts of the vertebra labelled H. (5 marks)

Name the articular facets labelled K and L.
B e NS (1 mark)
B e o s (1 mark)

How does each of the parts of a vertebra enable a mammalian skeleton to carry out its
functions? (4 marks)

You are provided with a 250 ml beaker, four test tubes, solutions labelled D and E, iodine and
Benedict’s solutions.

Half fill the beaker with the hot water provided to create a hot water bath.

(M

(19)
(I11)

(IV)

V)

(VI)

Label the four test tubes as follows:

(i) test tube 1, D+lodine

(if)  test tube 2, D+E+Ilodine

(iii)  test tube 3, D+ Benedict’s solution

(iv)  test tube 4, D+E+Benedict’s solution

Put 1 cm’ of solution D in each of the four test tubes.

To the D+Todine test tube, add one drop of iodine solution and shake to mix.

To the D+E+Iodine test tube, add 1 cm’® of solution E and two drops of iodine solution.
Shake to mix.

To the D+ Benedict’s solution test tube, add 1 cm® of Benedict’s solution and shake to
mix.

To the D+E+Benedict’s solution test tube, add 1 em® of solution E and 1 em?® of
Benedict’s solution. Shake to mix.

(VII) Observe the changes in each of the four test tubes.

(VIII) Put all the four test tubes in the hot water bath and observe carefully for about five

minutes.



(@)  Record the observations and conclusion for each of the four test tubes in the table below.
(8 marks)
NO | TEST TUBE OBSERVATION CONCLUSION
1 D+1lodine
2 D+E+Ilodine
3 D+ Benedict’s solution
4 D+ E+ Benedict’s solution
(b)  What was the role of each of the following in the experiment?
(1) solution E (1 mark)
(i1)  hot water bath. (1 mark)
(c)  Give the identity of E in human beings. (1 mark)
(d)  Explain the observations made on the reagents tested with Benedict’s solution.

(2 marks)
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Answer all the questions in the spaces provided.

1. (a)  State two ways in which the muscles of the mammalian heart are special. (2 marks)

(b)  Name the type of muscles found in the following organs. (2 marks)
=L R ————
T

2. Why are plants able to accumulate most of their waste products for long? (2 marks)
3. State the importance of tactic responses among members of Kingdom Protista (2 marks)
4., (a) Name one defect of the circulatory system in humans. (1 mark)
(b)  State three functions of blood other than transport. (3 marks)

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

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

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

..............................................................................................................................................
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3
- State the economic Importance of anaerobic Tespiration in plants (1 mark)
6. Explain continenta) drift as evidence of evolution, (3 marks)
Ts Explain how the following prevent self pollination,
(1) Protandry (1 mark)
(ii) Self-sterility (1 mark)

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

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



10.

11.

- ]

4
(@)  Name two structures of gaseous exchange in aquatic plants. (2 marks)
(b)  What is the effect of contraction of the diaphragm muscles during breathing in
mammals, (3 marks)
(a)  State two disadvantages of sexual reproduction in animals. (2 marks)
(b)  State two functions of a placenta. (2 marks)
.............................................................................................................................................. !
Name two benefits that a parasite derives from its host. (2 marks)

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

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




12.

13.

14.

|

Other than using a quadrat give two methods that can be used to estimate the population of
grass. (2 marks)

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

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

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

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

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

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

Give three factors that determine the amount of energy a human being requires in a day.
(3 marks)

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

.........................................................................................................................................................
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15.

16.

17.

18.

(a)  What is seed dormancy? (1 mark)
(b)  Name a growth inhibitor in seeds. (1 mark)
State one use of each of the following excretory products of plants. (2 marks)

(1) Colchicine

(i)  Papain

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

State the name given to the study of:—

(1) The cell (1 mark)
(il)  Micro-organisms (1 mark)
Distinguish between haemolysis and plasmolysis (2 marks)

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

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

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



19.  Explain why it is not advisable to be in a poorly ventilated room with a burning charcoal stove.
(3 marks)

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

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

20.  State three factors that contribute to the deceleration phase in the population curve of an
organism. (3 marks)

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

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

21.  The figure below illustrates a food web in a certain ecosystem.

Lizard
/’—.—> _———> Mongoose

Grasshopper — > Chicken

/ Termites

s e E y Human ‘
Weaver bird
Hawk Vulture
S ———> Hyena

From the food web:
(a)  Draw the shortest food chain (1 mark)
(b)  Identify the organism with the highest:

(1) number of predators (1 mark)

(i)  biomass (1 mark)

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




22.

23.

24.

28.

8
State three characteristics of the class Crustacea. (3 marks)
(a)  Name one salivary gland in humans. (1 mark)
(b)  State two functions of saliva. (2 marks)

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

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

How does nutrition as a characteristic of living organisms differ in plants and animals,
(2 marks)

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

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

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

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



26.

27.

State the functions of the following parts of a microscope.

(a)  Objective Lens

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

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

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

(b)  Diaphragm

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

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

(a)  What is single circulatory system?

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

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

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

(b)  Name an organism which has a single circulatory system.

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

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

(c)  Name the opening to the chamber of the heart of an insect.

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

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

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

Kenya Certificate of ngt)gdary Education, 2016

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

(2 marks)

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

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

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

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

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

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

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

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

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

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

.............................
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28.

10

The diagram below shows a transverse section of a plant organ.

(a)

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

(1 mark)

(ii)  Give a reason for your answer in b (i) above. (1 mark)

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



11
29. (a)  State a characteristic that is common to all cervical vertebrae. (1 mark)
(b)  Name two tissues in plants that provide mechanical support. (2 marks)
30.  State two advantages of hybrid vigour. (2 marks)

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

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

THIS IS THE LAST PRINTED PAGE.
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SECTION A (40 marks)

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

1. The diagram below represents a human foetus in a uterus.

(a)

(b)

(c)

916037

Name the part labeled S. (1 mark)

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

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

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

(i1)  State the difference in composition of blood found in the vessels named
in (b) (i) above. (2 marks)

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

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

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

..............................................................................................................................................
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(d)

2. (a)

(b)

916037

State the role of the part labeled R. (1 mark)
How is sex determined in man? (4 marks)
(1) Differentiate between sickle cell anaemia and sickle cell trait. (2 marks)

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

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

(11))  Explain why people with sickle cell trait have an adaption survival
advantage over normal individuals in malaria endemic regions. (2 marks)

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

Kenya Certificate of Secbndary Education, 2016
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3,

The diagram below represents bones at a joint found in the hind limb of a mammal.

(a)

(b)

Name the bones labeled X, Y and Z (3 marks)
RS o R S S R 6 B S A S S D e VR S e
I Wi~ N S S S - R R U N
Y v i R S S Y S A A RO SR A A SR A RS
(1) Name the substance found in the place labeled W. (1 mark)
(i1) State the function of the substance named in (b) (i) above. (1 mark)
Name the structure that joins bones together at the joint. (1 mark)

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

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



(d)  State the difference between ball and socket joint and the one illustrated in the
diagram above. (1 mark)

()  Name the structure at the elbow that performs the same function as the patella. (1 mark)

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

4. The diagram below represents some gaseous exchange structures in humans.
— J
Rib
M —K
L
(a)  Name the structures labeled K, L and M. (3 marks)

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

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

Kenya Certificate of Secondary Education, 2016
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(b)  How is the structure labeled J suited to its function? (3 marks)

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

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

(¢) Name the process by which inhaled air moves from the structure labeled L into blood
capillaries. (1 mark)

(d)  Give the scientific name of the organism that causes tuberculosis in humans. (1 mark)

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

Kenya Certificate of Secondary Education, 2016
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8. A freshly obtained dandelion stem measuring Scm long was split lengthwise to obtain two
similar pieces.

The pieces were placed in two different solutions of different concentrations in petri dishes
(L, and L,) for 20 minutes. The appearance after 20 minutes is as shown.

Epidermis ———- — Epidermis
Pieccin L, Piece in L,
(a)  Account for the appearance of the pieces in solutions 1., and L, (6 marks)
(b)  State the significance of the biological process involved in the experiment. (2 marks)

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

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

Kenya Certificate of Secondary Education, 2016
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SECTION B (40 marks)

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

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

R
B 5 0.2
B 10 Y j
B 15 1 0.8 -
- 20 | T |
-
30 2
e
T
45 34
T I
T &% T T T
S S I T —

(@) Onthe grid provided plot the rate of reaction against temperature. (6 marks)

R A A T A e T
. . L — e gk -~ b 1. + . - A ] o poede b
Vo \ ' H bl :_,i. [ i I T — ¥R L.:-!.N
+ 4 B 2 11 ¢ - { o R {2 & doas . . }
mEnp {* T+ . mEnanE
A W T MRk SR
i §od l‘.‘ - % L : 5 { ' O |
Ty B L o .
" L A ‘ ma
I 3ot
. <+ | 3
* H
SAman

4
i
bk
: . e
| mr g bt et b
Lﬂ._ 28 0 SR 160 08 sl o Bt o R A 0

!_ Ly f.g_f.!d.

Kenya Certificate of Secondary Education, 2016



(b)

()

(d)

916037

When was the rate of reaction 2.6 mg of product per unit time? (2 marks)

Account for the shape of the graph between:
(1) 5°C and 40°C (2 marks)
(i)  45°C and 60°C (3 marks) gk

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

Other than temperaturc name two ways in which the rate of reaction between
5°C and 40°C could be increased. (2 marks)

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

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

(1) Name one digestive enzyme in the human body which works best in
acidic condition. (1 mark)

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

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

(i)  How is the acidic condition for the enzyme named in (¢) (i) above attained?
(2 marks)

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

...................................................................................................................................
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(f)  The acidic condition in (¢) (iii) above is later neutralized.

(i)  Where does the neutralization take place? (1 mark)
(i)  Name the substance responsible for the neutralization. (1 mark)
: 8 Using a relevant example in each case, describe simple and conditional reflex actions.
(20 marks)
8. Describe how the mammalian heart is structurally adapted to its function. (20 marks)

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

.........................................................................................................................................................
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1. You are provided with specimen G.

(a)

(b)

(c)

916035

(1) Cut off the petiole, about 1.5cm from the end where the leaf attaches to the stem.

(i)  Carefully make several thin cross sections through the piece obtained in (a)(i)
above, using a sharp razor blade or scalpel.

(ili)  Put the sections obtained in water on a Petri dish.

(iv) Mount the thinnest section(s) on a glass slide, add a drop of iodine solution
provided.

(v)  Observe the section(s) using a hand lens, then draw a labelled diagram of the
section observed. (3 marks)

Account for the following features of specimen G.

(1) Extensive network of veins (1 mark)
(ii)  Tough leaf blade (1 mark)
(i)  Strong and extended petiole (1 mark)

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

State with reasons, the class of plants from which the specimen was obtained.

..............................................................................................................................................
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(d)

916035

Explain why the following procedures were necessary during the preparation of the
sections for observation.

(1) Putting the sections in water on a Petri dish. (1 mark)
. Usmg aSharp Scape l/razo r blade ................................................................. ( lmark )
. Addm g lOdmeso]unonto thesecnon .......................................................... ( 1mark )
N Cum ng v ery t h m Secnons ............................................................................ ( lmark )

...................................................................................................................................
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2 Study the photograph below of some animals in a certain ecosystem and answer the questions
that follow.

(b)

(c)

(d)

916035

State the type of biotic relationship exhibited by the animals shown in the photograph.
(1 mark)

(1) Identify which of the two animals, E and F, will have the least biomas? (1 mark)
(i)  Give a reason for your answer in (b)(i) above. (2 marks)

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

Explain the concept of “Survival for the fittest” in relation to the organisms illustrated in
the photograph. (3 marks)

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

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

Explain three visible survival adaptive features for the organisms illustrated in the
photograph. (6 marks)

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

..............................................................................................................................................
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3.

tudy gaseous exchange structures

The photograph below illustrates a procedure carried out to 8
in a certain organism.

(a)  Identify two dissecting tools being used in the procedure illustrated. (2 marks)

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

(b) (1) Name the class of the animal in use.

(ii)  State any two visible characteristics from the photograph to support your answer

in (b)(1) above. (2 marks)
(c) Name the part of the organism labelled H and state its function.
e ST ——————————— (1 mark)
T Lo —————— S L (1 mark)
Kenya Certificate of Secondary Education, 2016
231/3 Turn over
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(d (1) Draw the gaseous exchange structure under study and on it, label the site for
gaseous exchange. (3 marks)

(ii)  How is the part labelled in (d)(i) adapted to efficient gascous exchange?
(3 marks)

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

...................................................................................................................................
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tion of the part labelled E. (1 mark)

RS SRR SN AP SV asr esdsncsotvererasasssastaovesueiebonnrsisassestsessese

.......................... #980tsssesrevrnvesscesesnscsssensnnae

(i)  For each organelle state an organ in the urinary system where it is likely to be
~ found.

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

........ e b
............... L
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(1 mark)
fus

Sl daecigrss -y a0

(1 mark)

(1 mark)

(1 mark)
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4

4 In an experiment on respiration, a mouse was observed to have inhaled 200cm? of oxygen and
exhaled 199.75 cm?® of carbon(IV) oxide in ten minutes.

(a) Calculate the respiratory quotient for the activity in the experiment. (2 marks)
(b)  Identify the possible food substance consumed by the mouse. (1 mark)
(c)  State the fate of the excess food named in (b) above in the human body. (2 marks)

(@ ()
(i)
b O
(i)

917735

On the photograph, name the stages of the life cycle. (1 mark)
Using arrows, link the stages of the life cycle in the correct order. (1 mark)

State two differences between the life cycles of a housefly and that of a
cockroach. (2 marks)

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

Kenya Certificate of Secondary Education, 2017
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aninctive form.
STt (2 marks)

Cesasssvessausasassscrssnsasans

“rssssavsrsesaanrennanais

&34

(2 marks)

T TR L ]

il s !
Wi

o

justment knob should not be used to lower the high
(1 mark)
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S
Y 21 3
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bl q-

bl ginhalationmmammals. i
(3 marks)

B S Vsasatvassonsirsasennsvevessensanvesessonisstiil

Nheeserrsseasseeetaissaranaraarranen weseneen weseensans verzeny

sessrevaan PR

L (ks A
SeesesssesrassaseresaaesessnsaerenrrnenL

o I ¢ m.:mWa ) S,
11.  The setup beldw 1llustrate_s a certam phys:ologlcal process.

r’! i :.)

equilibrium

(i)  Name the physiological process. (1 mark)

1@& ﬁh s u(l;) Give two examples of the process named in (a) (i) above in plants. 2 "'
‘,{n:r v |

sessessrssarrrianns P A Y 3
........... B

B Y #eeseeresrtresettterttttenttttatnannnnans
................................

(b) State two ways by which the movement of dye molecules in the set up would be slowed
down.

SeessasasEsEsesNIIReTIsEERRETRIR IR R St aay LR A T T T T T T T T
............
.............

B P PR
...................

zlsfenya Certificate of Secondary Education, 2017
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S

12.  Explain the survival values of the following tropic responses to plants.

(a)  Geotropism

(2 marks)
’l (b)  Phototropism. (1 mark)
3
!
13.
14.
i (a)  Name the type of germination illustrated in the photograph. (1 mark)

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

(b)  Explain the function of each of the parts labelled G and H.

15.  Explain the physiological process responsible for keeping young seedlings upright. (3 marks)

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

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

Kenya Certificate of Secondary Education, 2017
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| Actual message

i
that represent gene mutation. ‘
:
;

| I ate meat

| This is my mate ‘

ented in each case

v
- 3

(1 mark)

R SN

'\'t'i.j’:v'.‘z""v: R ¢ ’ (1 mark)

R P Y

-

(1 mark)
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acentration of certain substances in blood plasma,
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23.  The diagram below represent:

Experiment




SECTION A (40 marks)

(2 marks)

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

P,

(1 mark)

S S S resssesnasasttrsrsrtrtatntrarsnssesrrsnranstnertany

R NSRS Nsvevessvevsvrsesssssencasessscssnsancncnssnas

ence between an animal and a
'.’lﬁ tj . (1 mark)
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(b) Namethcplantoell oi'gm.. AT
(i) that storesﬁchlorop[;\gjgn‘ ‘ i s

arennnne aeasenas e eednes A = 2
At AL RSN sasd s ebvsiisssuetsressstssensesnsesuetesdsprccdonitniesitoncesedeoe

soes .uunnu-.u-u-.uu-uuu...uoun-oun-..-u---n..--.u......

assessssasassanaraniee

mespomble. for.

y vohaa) S .mu.u 'ir" '--.ﬂ g 'i ﬁﬂ? ;

(1 mark)
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(2 marks)

!\!i SaApETT LS

3 nn-no-uononunn-u--uuu.-nunu.u-uu-n-.--

oy

sssassesrsseeres

vy Vid b 1 {
8 I iy s -iﬁ;QI"_.:“\"'\'A_’J_’- Ayt un v

3 -lll-l"".llo.lo...clnso...o-o.tiuio.ou

-q... W1 c40ss L

mrw ,u'w{ :ddi.w

ol’b-ounncucnnun-u-...u-.uu-.uo--




a content of carbon (IV) oxide during exercises.
(3 marks)

R DR R R R i b tncsnososodesesotccacasssscesssenencesrrseeencfosioonnesotsnssaag,

o

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

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

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

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

1t of carbon (IV) oxide in the blood.
(1 mark)

Wis e

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

IRt )
R L R R R R ..
R R LR wene
R R R R R

e e oy d 7Lt A8
B R R LR
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(b)  Explain the results obtained if a red blood cell is subjected to the same treatment.
(3 marks)

sessasenans drasasesarsasnaany Wessessasssasaseenarnrnan Sesarseretsananeaan Ahrevessessrrssaassessanaree desssrsssanianen Seveasressessansaannants
dessassnans SeeeesseseasesseetaRretaRrat st ERneny R Besssanrarrenne S L L )
[ L T LR B R Y esesane P S T L LT X LT XY TN T SRS SR L LS LR

()  Explain why transfusion with distilled water is not recommended for a dehydrated
patient. (2 marks)

IR R . 0 il hmiastipasiutsadfassscsiotnssbosbibienuebuntutisnsensssatsdtsassassassnsnassnssatessemasmenassassast s tands
(a)  Explain how the sex of a male child is determined in human beings. (2 marks)

seessessassseseesesattettrstratataesennanetatnesnny

N (1 mark)

sesesssecesesenstssssssRsRsessRTsRTEsTRTIRIIRRL

DS 3

e T R R L R R E L LR L RS At At ceeenn

(1 mark)
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SECTION B (40 marks)
Answer question 6 (compulsory) and either question ™ or 8 in the spaces provided after question s

6. hthMMM~Oﬁﬂmwmmm'mwmcxpmcdtu
MMMIMW 30°C and 20°C respectively. The rate of
photosynthesis was measured for each plant and results recorded as shown i the table below

sl TR W B Y
wmmmm 1| 2 )““[ojw %
N - ! - ’ IC - {
.,._ﬂ; nthesis for plant G at 30°C | 0 | 84 | 148 | 196 | 202 260 lzu,
T». -»" ‘-“1}__
otosy _ﬁﬂﬂdwc 0 | 72118148 no IM WI 16

Tinkiaee %

dm against light intensity for plants
(8 marks)



9 TAA
(b)  State the aim of the investigation. (1 mark)

B L
. nl-ab--oao..u-u--'-ou-ocqao.--o---o--c.ouc---oa--oooo-lcc-.oo.--oc-coo--oo..u.no-uo---o--t-onoo---...-'o.

B Y EEEE
S IARY SESISes 0249 B e e P e st r ettt tesisssssssssssasssssesissoeieesisesviniesesiseesesiserencsocnntsansssactsnsnsnnesrcnne

for the difference in the rate of photosynthesis in the two plants. (3 marks)

POTYTY
., e . R B 6 40000 i00000sitsseinasestsitdsddinrencestesssrtessgedndsqotoncossinsesess

s b o R AN I Nas 0o s dohaieiessseadedietodosissbeivostasivsneeensnese

Ssed tesbuseeine in%}l. .

800000000408 0R000NlNItesIIederssnsesesserveRsesitReeY

TETER espeene

: "phatosynthesis in the two plants between the

(2 marks)

e T T R AR A LR

e T T R T L LA AL R i

B L L R L

(2 marks)

sessssesssanraaraserarene

(1 mark)
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one external factor that could be limiting in the investigation.
(2 marks)
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EE R SRS BRAES 044 400400 esdssessasiocosrestsassansnsssaasereseeasssssoessassacssncsssosns

st ecosystem with reference to the following:
(20 marks)

y adapted to its function. (20 marks)
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. v'nl.\'.
R . aterials and reage
You are provided with the following material

A straight portion of raw banana, labelled D

Two petn dishes
A scalpel sharp razor blade )
Two beakers contamning hiquids, E and F
A measuring oy hinder
A stopwatch access to a wall clock
Means of labelling.
(1) Label the two petri dishes, E and F

2 “liquid F into petri dish F
(i) Place 30 ¢m’ of liquid E into petri dish E and 30 em' of liquid F into pe

i . - craw banang e

(1) Using the scalpel, prepare four thin, straight, flat strips from the raw banana peel

: . . . ated below.
() Each strip should measure about 4 cm by 2mm as illustrated belo

ks 1 2mm

4cm
Note: To get a straight, flat, thin strip, remove all the banana flesh, leaving only the peel,

(V) Immerse two strips in petri dish E and the other two in petri dish F and leave the set ups

undisturbed for 10 minutes.
(@) (1) State your observations in petri dishes E and F afier 10 minutes,
”L‘[rj dlSh F (l m.‘!k'

LTI .................-.-.-...-........-.....,.,,
-oo-.o-.o-...---oc'.-o--..... ®

Sotecrervretncns . oo

L L L

LA S L LT T P R A LS L T T T ' . fhesans . “
. et Firerecrennnnig,

benns AL
LTI LA L LT e B

Srethennas e

..............
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il Ac
(i1) count for the observations made in (a) (i) on page 2.

Petri dish E (3 marks)
marks
Petri dich T
etridish F (2 marks)

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

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

(b)  Describe }hc nature of liquids E and F in relation to the sap in the banana peel used in
the experiment.

E (1 mark)

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

---------------------------------------------------------------------------------
..................................
e

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

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

ns made, compare the nature of the outer and inner

(¢)  With reference to the observatio
(1 mark)

surfaces of the banana peel.

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

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

oooooo
-----------------------------------------



N1 "™y in s

(d)

e -
ible for the observations made in this experimen

(1) Name the cell structure respons (1 mark)

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

: above works to bring about the
(1) Explan how the cell structure named in (d) (1) above e e

observations made

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

You are provided with the following materials and reagents.

Three test tubes on a rack

Dilute cgp albumen

(Access to) dilute hydrochloric acid with a dropper
(Access to) Sodium hydroxide solution with a dropper
Solution P

Twao droppers

Three 10 ml measuring cyhinders

Astop watch access 1o a wall clock

Access to a water bath maintained at $0°C o 60°C

(1)
(1)
()
(1v)
(v)
(\vi)
(vn)

(a)

Label the test tubes A, B, and ¢

Put 2 cm of egg albumen into cach of the testtubes A, B and C
Add Tem” of soluton P in cach of the test tubes

Into test tube AL add two drops of sodium hvdroxide

Into test tbe B, add two dr ps of hydrochloric acid

Into test tube C, add 2 drops of water

Place all the three test tubes in the w ater bath for 10 minutes.

(1) State the observations made in test tubes A and B.
Test tube A (1 mark)

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

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

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

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

.....
......................................
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i Accoun : ;
(i) tfor the observations made in a (i) above.

Test tube A (3 marks)
Test tube B (3 marks)

SAsssssssssasassssinanan P LA . e
qeaswee PP T LT
thssssssssassssessesaianinsRnEs

(b)  Explain why the investigation was carried out at the specified temperature range.
(! mark)

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

(d)  State the purpose of test tube C.

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

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

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

(i) Name the likely part of the human alimentary canal where the process in this

cxpcrimcnl occurs. (1 mark)

(iii)  Give a reason for your answer in ¢ (11) above. (1 mark)
feu



D, |

6

3. Youare provided with specimens labelled 11 and K. . lant. Observe the specimen
Specimen I is a complete plant while J is a portion of a differcnt plant.
and answer the questions (hat follow.

. Ay N i K- 3 n]ﬂr
(@)  State three observable differences between the leaves of specimens H and ( ks)

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

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

(®) ()  Explain three Wways in which the stem of specimen H adapts the plant forﬂ
maximum photosynthesis. (3 marks)

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

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

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

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

(i)  Explain three ways in which the plant from which specimen K was obtained is
adapted for survival in its habitat, (3 marks)

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

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

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

(¢)  Explain the consequence of adding liquid F used in question 1 to the soil in which

specimen I is growing. (2 marks)

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

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

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



(d)  State two ecological importance of specimen K in an ecosystem. (2 marks)

------------
ooooooooooo
......................................................................................................................
------------------
.
.........................................................................................................................

..............
.....................................................................................................................
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SECTION A (40 marks)

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

1. The diagram below illustrates a section of the mammalian kidney.

Bowman’s
capsule

Branch of
renal artery

(a)  Name the structures labelled E and F.

......................................................................................................................... (1 mark)
R U = =—=cee- W= o= SRR, SR (1 mark)
(b)  Explain the processes that take place in the regions labelled G and H.
Region G (3 marks)
Region H (3 marks)

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

............................................................................................................................................
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2 Below is a graphical representation of students’ height in a classroom.
A
20 4
* 1S 4+
§ 161
=
=
Z 144
T
c
Z o
44+
/ A+t t———+—+ >
120 130 139 142 156 160 162 166 171 179 182 185 189
Height (cm)
(a)  Name the type of curve illustrated. (I mark)
(b) () State the type of variation represented by the curve. (1 mark)

(i)  State two meiotic processes that lead to variation among organisms. (2 marks)

(iti)  Explain the role of variation in organisms.
(c)  Explain the need for genetic counselling in present day health facilities.

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

Kenya Certificate of Secondary Education, 2018
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3.
:
FE
Foni
918303

The amount of blood flowing through certain parts in the mammalian body at different activity
levels was measured and results tabulated as shown in the table below.

Parts of the body Blood flow (cm?/minute)

Atrest | During light exercises | During strenuous
exercise
Alimentary canal | 1,100 | 780 350
Cardiac muscles | 100 200 1,300
Skeletal muscles | 900 4600 15,000

(a) Account for:

(i) the high blood-flow through the cardiac and skeletal muscles during strenuous
exercises. (4 marks)
(i) the results obtained for the alimentary canal at rest. (2 marks)
(b)  Name two waste materials excreted by both the skin and the kidneys. (2 marks)

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

.......................................................................................
............................................
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4. The diagram below illustrates the arrangement of bones in a human arm,

(a)

(b)

(c)

918303

.
Name:
(1) the type of joints formed at points H and M.
H crconirtuavnonnsommensssnsousnssseansanssomsonsassurasonsansansasassanssasanessisdsnssnisnis sovinsaessins (1 mark)
WL cicsvsummmmsussssamiesss ssusamsmesSoemsensmixssesisdssonssnte i i OIS AR AN (1 mark)
(1) DO G ..oovomsernenmsosmnsossssasssssssnsiassssissssssssssssssnessssinss Oassasses v asisaeaagoRasaisans (1 mark)
Name bone J and state how it is adapted to its functions.
RIBERRE v e oot R0 8RS AR A AN RN SRS AN B SAT (1 mark)
Adaptation (3 marks) 5
State one functional difference between a tendon and a ligament. (1 mark)
L
Kenya Certificate of Secondary Education, 2018 Ve
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5. The photograph below represents a pl

(a)

(b)

(c)

918303

’

ant in a certain Division.

3
T

(T[]

(i)  Name the Division to which the plant belongs. (1 mark)

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

Division

(i)  With reference to the photograph, state three observable features of the
(3 marks)

named in a(i) above.

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

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

B s AR AR At s s AT Ry e s oA AT SRS (1 mark)
I B YT by (1 mark)
Explain how the part labelled Q is adapted to its functions. (2 marks)

D e N N P PR R R R L e TN I
. . 0.4,
. . ceeanan .
tesaen i

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

6. The effect of auxin concentration on growth response of two parts of a plant, X and Y was
investigated over a period of time. The results were tabulated as shown in the table below.

Concentration of Auxin (in parts 106 1 105 [ 10 | 102 | 102 | 107 | 1 100 | 102
per million)

Percentage inhibition /stimulation | 0 40 |55 |40 |0 45 (=900 0
on part X

Percentage inhibition /stimulation | 0 0 0 25 |65 155 {210 | 125 | =25
on part Y

(a)  On the same axis, draw line graphs of the effect on growth of the two parts, X and Y

(percentage inhibition or stimulation) against the concentration. (8 marks)
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(b)

(d)

(e)

(b)

918303

With reasons, name the two parts of the plant, X and Y.

T ————_l e (1 mark)
REEIR it B CE (1 mark)
L —e (1 mark)
BOBSOM coreresasanssd SSRGS o s TR ST n e SR (1 mark)
From the graph identify:

(i)  the point at which the percentage stimulation was the same for both X and Y.
(1 mark)
(ii)  the optimum concentration of auxins required for part Y (1 mark)
State three ways in which the effects of auxins on plants is applied in flower farming.
(3 marks)
Distinguish between simple and conditioned reflex action (3 marks)
.............................................................................................................................................. ]
=S

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

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

Describe the mode of reproduction in a named fungus. (5 marks)

Describe the role of hormones in the human menstrual cycle. (15 marks)

Kenya Certificate of Secondary Education, 2018
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§.  Describe what happens to a meal rich in protcins along the alimentary canal from ingestion to
egestion. (20 marks)
................................................................................................................................................ o
................................ b

............... bt + B
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L The photographs below represent three mammalian bones, lab

(a)

588

A102

(b)

918381

elled E, F and G.

With reasons, identify the bones.

Bone Identity Reason(s)
E = comssmasmmscssiissisisssosimsesnetony o 1 Sl #8808 Senietamanition,
............................................................. e
ST T S ON PR S
(2 marks)
"0 RN PR NUPUOUL SRS . RSt Gy Sehu-0 USRI SUE S
(2 marks)
Name the joints formed at the anterior and posterior ends of F.
E T, U ) S S A TSR (1 mark)
a1 (i UM T OGS s T TN, [0 N S (1 mark)
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(c)  State the types of movement facilitated by the joint at the anterior end of specimen
labelled F. (limarid
@ Name the substance found inside the living tissue of the specimen represented in
photograph F. (1 mark)
(i)  State the function of the substance named in (d) (i) above. (1 mark)
e @ Name the muscle bundle usually attached onto the front of the specimen
represented in photograph F. (1 mark)
(i)  State the function of the muscle bundle named in (e) (i) above. (1 mark)
8
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A102

NYT Y™ £ 1

(1ii)

(iv)

State the mode of dispersal for seeds of specimen H.

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

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

Explain how seeds of specimen H are dispersed through the mode stated in
(b) (iii) above. (3 marks)

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

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