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SECTION A (40 Marks) X
I Sickle cell anaemia is a hc@?tary disease due to a recessive gene which changes normal

haemoglobin (ITb- A) tg\abuormal haemoglobin (Hb — S). The red blood cells of people
with sickle anaemiagqfe sickle shaped.

a) What a@ﬁxe possible phenotypes of the offspring of a man who is heterozygous
andé oman who is also heterozygous.
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b) What percentage of the offspring would have. (2 mks)
i) Sickle cell anaemia. ‘
1) Sickle cell trait.
c) What is the adaptive advantage of sickle cell trait. (1 mk)
2.
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a) Nafﬂé the structure represented by the diagram., (1 mk)
- \x‘, - : = _
R;% Identify the structures represented by (2 mks)
=)
Q A-
R —
Q B- _
c) State the difference in the composition of blood at point X and Y . (2 mks)
d) Name two structures for gaseous exchange in aquatic plants. (2 mks)

e) Name the substance that accumulates in muscles where res piration occurs
with msufficient oxygen. (1 mk)

The diagram bellows structures of human arm and bat wing.

Human arm




b)

These structures %EE thought to have similar ancestral origin. State one structural
similarity and gné adaptational difference between the two.
1) Stzg@ural similarities. (1 mk)
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i) Adaptational difference. . (2 mks)
What type of evolution is shown by the above structures. (1 mk)
Give two other examples of structures in nature that show the type of evolution in (b)
above. (2 mks)
Apart from structures discussed in a,b and ¢ above, slate one other anatomical
structure in organisics that has been observed in nature to support organic
evolution. (3 mk)
Explain the phrase survival of the fittest. (1 mk)
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Below is a photo g{@% of a dissected mammal. Study it and answer the questions that

follow. §
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a) Name each of the structures labeled Q,R,S and T. - (4 mks)
b) State the function of the part labeled W. ' (1 mk)
c) State two functions of the part labeled K in human beings. (2 mks)
d) What is the function of part labeled T in a rabbit. (1 mk)



5. A freshly obtained 28brina stem measuring about 4cm long was split lengthwise to obtain
two similar pieces?
Below is the diRgram of the two picces obtained.
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Piece A was placed in distilled water while picce B was placed in a strong salt solution.

a) Draw the appearance of the two pieces (A and B) after 20 minutes
A B (2 mks)

“b) Account for the appearance of piece A which was put in distilled water. (4 mks)
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SECTION g‘éfl() MKS)

6. ”Q?e table below shows the percentage saturation of blood with oxygen in myoglobin and
%_9\' haemoglobin (under different carbon(iv)oxide concentration).

] —
C%}quen % Saturation of blood with oxygen
N\ Conce.ntn_-.ga_tion Myoglobin Haemoglobin )
< 2.7 CO, 10.7 CO,
3 ) concentration (A) Concentration (B)
@x"’ 0 0 0 0
;{{O\ - 2 30 30 10
_ 4 90 80 30
6 1 95 ' 92 65
8 198 95 82
10 100 08 90
12 100 98 92
a) Plot curves of percentage saturation of blood with 0Xygen against oxygen

concentration. (8 mks)

b) Account for the difference in curves of myo globin and haemoglobin. (2 mks)

c) Account for the shape of curves A and B. (4 mks)
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d) What is @eesignjﬁcance of the effect of carbon(iv) oxide concentration on percentage

satura%'ﬁl of blood with oxygen in

O .

@ Tissues _ (2 mks)

& _
o
o ii) Lungs
§\
QO& . : _ (2 mks)
e) Name the compound formed when haemoglobin combines with
1) Oxygen gas. ;
i) Carbon (iv) oxide gas. (2 mks)
7. Describe the Nitrogen cycle. (20 mksj
8. Describe how the human male reproductive system is adapted to its function. (20 mks)



