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Answer all the questions in the spaces provided.

(@)  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)

SMCIINERCIN. o mevusensrasssossnieoenssiesesasss s sass saasyasmsy ot somysssssssmnsSss RS S s

BOME ...ttt asss s eaessnsssee e s s se st seme e s sess s
Why are plants able to accumulate most of their waste products for long? (2 marks)
State the importance of tactic responses among members of Kingdom Protista. (2 marks)
(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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5. State the economic Importance of anaerobic respiration in plants (1 mark)
6. Explain continental drift as evidence of evolution, (3 marks)
Y% Explain how the following prevent self pollination.
(i) Protandry (1 mark)
(ii) Self-sterility (1 mark)
8. State three functions of Golgi apparatus, (3 marks)
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4
9. (@)  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)
10.  (a)  State two disadvantages of sexual reproduction in animals. (2 marks)
(b)  State two functions of a placenta. (2 marks)

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

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

|
I1.  Name two benefits that a parasite derives from its host. (2 marks) *
......................................................................................................................................................... ﬂ
Lo
:
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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. (a)  What is seed dormancy? (1 mark)
(b)  Name a growth inhibitor in seeds. (1 mark)
16.  State one use of each of the following excretory products of plants. (2 marks)

(1) Colchicine

(i)  Papain

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

17.  State the name given to the study of:—

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

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

.........................................................................................................................................................
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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 2 [ — |
Grass e )
Weaver glrd
Hawlk Vulture
Shee //
P o— Hyena
From the food web:
(a)  Draw the shortest food chain (1 mark)
(b)  Identify the organism with the highest:
(i) number of predators (1 mark)
(i)  biomass (1 mark)
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22,

23.

24,

235.

8
State three characteristics of the class Crustacea. (3 marks)
(@)  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)

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

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

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

.........................................................................................................................................................
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26.  State the functions of the following parts of a microscope.

(a)  Objective Lens

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

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

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

(b)  Diaphragm

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

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

27. (a)  Whatis 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.

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

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

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

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

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

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

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

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

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

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

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

(2 marks)
(1 mark)
(1 mark)
(1 mark)
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28. The diagram below shows a transverse section of a plant organ.

(a)

(1 mark)

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

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

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

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)

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

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

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

(if)  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
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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)

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

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

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

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

(a)  Name the bones labeled X, Y and Z (3 marks)
. OO
N R A TR Rk e Sinssitrs i B et R st man i AT b oo ans
7 ———
by ) 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)
(c) Name the structure that joins bones together at the joint. (1 mark)

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

..............................................................................................................................................
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(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. EE 2

\

Rib .

wnndl ¥

(a)  Name the structures labeled K, L and M. (3 marks)

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

..............................................................................................................................................
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916037

(b)

(c)

(d)

How is the structure labeled J suited to its function?

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

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

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

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

..............................................................................................................................................
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5. 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 atter 20 minutes is as shown.

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

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

0 | et

..............................................................................................................................................
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6.

916037

SECTION B (40 marks)

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

the spaces provided after question 8.

s el

Temperature (°C) | 10 E e e

5 0.2

10 05
15 0.8 |

20 BRE

e -
e
e R

T
" Y
e
I R

On the grid provided plot the rate of reaction against temperature.

Kenya Certificate of Secondary Education, 2016

23172

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.

(6 marks)



(b)

(c)

(d)

(e)

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°Cand 60°C (3 marks) gk

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

Other than temperature 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 (e) (iii) above is later neutralized.

(i)  Where does the neutralization take place? (1 mark)
(i)  Name the substance responsible for the neutralization. (1 mark)
r 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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(g) Candidates should check the question paper to ascertain that all the pages are printed as
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1.
()
(b)
(©)
916035

You are provided with specimen G.
(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.

(iii)  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)
(ili)  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

3

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

(i) Putting the sections in water on a Petri dish. (1 mark)
. UsmgaSharpscape Vrazor blade ................................................................. (lmark)
N Addmg IOdmeSO]unontOthe Secno n .......................................................... ( 1 mark )
N Cumng very thm Sectlons ............................................................................ ( ] mark )

...................................................................................................................................
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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)

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

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

Kenya Certificate of Secondary Education, 2016
231/3



3. The photograph below illustrates a procedure carried out to study gaseous exchange structures
in a certain organism.

(@)

(b)

(c)

916035

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

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

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

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

(i)  State any two visible characteristics from the photograph to support your answer
in (b)(1) above. (2 marks)

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

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

Name the part of the organism labelled H and state its function.
o S —— R (1 mark)

L L———— L T (1 mark)
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(d) () Draw the gaseous exchange structure under study and on it, label the site for
g g
gaseous exchange. (3 marks)

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

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

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