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Diploma, First Session — Second Semester Bilingual Private Schools, Biology 2012/2013

Question 1 (28 marks)

Shade the best correct answer for each of the following questions.

1. The final number of ATP molecules released from an anaerobic respiration of a 6
carbon-sugar is:

O 8 O ¢
O 4 O 2

2.  The final amount of energy in (kJ/mol) released after aerobic respiration of 3 fructose
molecules is:
Note: each fructose molecule consists of two glucose molecules and each
ATP = 60 kJ/mol.

O 19200 O 13680
O 9600 O 9120

3. The following diagram shows the chemiosmotic theory in mitochondria, the potential
energy needed to produce compound A is:

2H* = 2H" 2H* inner mitochondrial
f 1 t membrar}e
O chemical. | NADH | eytochrome [ o 18
. dehydrogenase % tm:1 complex o .
(O mechanical.
. mitochondrial matrix
(O electrical. Atpass |- 3ADF4P
O kinetic.
6H' y A

4. The graph represents the absorption spectrum of chlorophyll. The energy used in
photosynthesis is most likely obtained from the absorption of light in two regions of
the spectrum which are:

yellow and orange-red.

violet-blue and green.

violet-blue and orange-red.

0000

green and yellow.

Percent of Absarption

Violet ' Blue ' Green ' Yellow ' Orange ' Red |

Wavelength of Light
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5. The electrons that are passed to NADP+ during the non-cyclic pathway are obtained
from:
(O photosystem I. O photosystem IL.
O sunlight. O ATP

6. A small water plant (elodea) was placed under bright sunlight for five hours:
as shown below. Bubbles of oxygen gas have been released which can be inferred
that the plant is:

releasiné CO,. . @

O
o
=}
o
~+
g
=
=0
(¢}
S.
-+
=5
(2]
(2]
e
QD
(2]
()

Bubbles of oxygen gas

)
(O making protein. Rubber stopper
(O producing glucose. — Glass tube
(O carrying on active transport. L —— Water

e — Test tube

— Elodea

7.  All of the followings are ways of transmission of Salmonella EXCEPT:

(O un-pasteurized milk. (O airborne droplets.
(O handling raw chicken. (O inadequate cooking of meat.

8. The following diagrams show bacteria and a range of antibodies that were present in
a blood of a person.

bacteria antibodies

The microorganism most likely to cause a severe infection is:

O M. O N.
O o. O r

9. One of the following immunities occurs when pre-formed antibodies injected in to

the body:
(O natural active. O artificial active.
(O natural passive. O artificial passive.
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10. During a bacterial growth, a scientist found that the number of bacteria changed 8
from 2300 cell/mm? to 10° cell/mm3. This phase defined as: §
g
O lag. O stationary. %‘
O log. O death. =
5
(%2}
(%)
11. The antigens that do not activate an immune response, found on the cell surface of: I
0
®
O liver. O bacteria.
O fungi. O protozoa.

12. The part in the brain that provide a balance link between nervous impulse and
hormones secretion is:

O cerebellum. O  hypothalamus.
(O medulla oblongata. O  cerebral hemispheres.

13. The diagram below shows the main parts of the brain as seen in vertical section.
Which of the options below correctly identifies the functions mentioned in the table?

Balam':e af"d Reasoning
Coordination

) W X

O z W

O X Y

O w Y
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14. The graph below shows the pattern traced by placing electrodes at the axon of a
nerve cell as it is stimulated.

+30
electrical 0
potential (mV)
-30-
-70 -

triggering event
It is reasonable to claim that:

the lowest potential, J, represents the resting potential of the nerve.
during phase F, more sodium ions are entering the cell than leaving it.

during phase K, the membrane will fail to respond to further stimulation.

0000

during phase H, more potassium ions are entering the cell than leaving it.
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Question 2 (14 marks)

1.  The following diagram shows electron transport chain of the inner membrane of
mitochondria. (4 marks)

+
2H

!
e
2e
B
FADH, /

FAD

O
o
=)
o
~+
g
e
=
(1)
5.
.
=
wn
(2}
O
Q
0
®

a. Name the compound labeled X.

b.  What is the main function of part Y?

c.  What s the enzyme that catalyze the formation of compound X?

d.  If the number of FADH, that entered this stage were 20, how many NADH+H"
will be their?

Do not write in this space
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2. An investigation of photosynthesis in cells taken from a green alga was carried out.
The quantities of PG and RuBP in these cell samples were measured as shown in the

graph below. (3 marks)
A Carbon dioxide decreased
NEEESEEENEENRERE EEEEENE NN ENNEE A
1% carbon dioxide 0.003% carbon dioxide
Quantities ¥ - SuNNEEE
of RuBP i RuBP
and PG
/arbitrary L
untis %
- PG
0 1 2 3 4 5 6
Time

The effects of the decrease in the concentration of carbon dioxide on the quantities

of:

Shade the correct answer:

PG:

(O Increase. O Decrease.

Give reason for your choice.

RuBP:

(O Increase. O Decrease.

Give reason for your choice.

Do not write in this space
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3. The table below shows samples of blood of each group A, B, AB and O that were
tested with anti-A and anti-B antibodies.
Complete the table with (v') or ( X ) to show the results you would expect for blood

groups B, AB and O. (3 marks)
Blood group A B AB O v' | Agglutination
Antibody: Anti-A v X | Nen-agglutination
Antibody: Anti-B X

4. The diagram below shows some of the events occurring during the process of
immunity. (4 marks)

B lymphocyte plasma cells

<© T

stimulates (— @ \ cell X releases
N
J

virus infected virus clumped
body cell virus
) '/'\ ® ®
i O & attacks
: L ® e &o

\ cell Y

attacks stimulates @
: Z
\ @ @ chemicals

releases
T lymphocyte

a) Name cell X.

b) Name product labeled N:

c)  Whatis the type of T-lymphocyte labeled Z?

d) What is the function of cell Y?

Do not write in this space
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8 Question 3 (14 marks)
o
~+
2
=5 1. The following diagram shows the fermentation in yeast. (3 marks)
=
z i i %
& H—C—OH -
ge} I
: = »/ \ o
(0} 2 Acetylaldehyde
(2) 2 NAD* 2 NADH
o
C=0
ClucOSe semdion mmmeio mu—- w——— mu———— l
C==0
|
CH;
2 ADP 2 ATP 2 Pyruvate

a) Name compound labeled:

X: Z:

b) What is the importance of process Y in the reaction?

2. The diagram below shows the structure of a chloroplast. (2 marks)

a) Name the labeled parts:

A:

B:

Do not write in this space
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b)  Write the letter of the structure where:

(i)  the light-dependent reactions of photosynthesis take place.

(ii) the light-independent reactions take place.

O
o
=]
o
~
2
=
=
D
=p
~+
=
(2]
(2]
O
QL
(2]
(1)

3. " The graphs below show the effect of two injections of antigen on the formation of

antibodies of a person. : (4 Marks)
3 3
¥ %,
f 3 g 5 :
Q7o 2 Q75 £ /
€852 £85 2
w0 > wa
o o © _ o _qc) ©
+ C > = +
€9 S2g
£ = | E =
< 7 RERRRER <
0 i H O !
0 10 20 30 0 10 20 30
T Time in days T Time in days
first injection of antigen first injection of antigen

a) Complete the table below.

Injection Maximum amount Time required
J of antibodies 9

1st

2nd

b)  Explain why the secondary injection of antigen gives faster and longer-lasting
immunity.

Do not write in this space
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4. Alzheimer's disease is a complex, degenerative disease that affects the brain over

the age of 65. One symptom of Alzheimer's disease is a reduction in the level of an
enzyme in the brain that synthesizes acetylcholine (3 marks)

a) State the function of acetylcholine synapses in the brain.

" The diagram below shows neurones ffom the brains of a healthy 70 year old person
labeled A, and a 70 year old person with Alzheimer’s disease labeled B.

. branches
e\ % /

- ‘ . - - - -

o N e | WA | - ' )
\V, ‘\ i,‘ \/ | / - \ \‘ / . -
N Y |9 N B \ |/

o \') /
. 4 4 v"‘ 4 - P! .
-~/ synaptic __we" / 7
- knob
A B

b) State two differences between the neurones shown in the diagrams.

(i)

(ii)

c) explain how acetyl- cholinesterase inhibitors may act to reduce the symptoms of
Alzheimer's disease.

Do not write in this space
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5. The graph shows the relationship between fibre diameter and the conduction
velocity in myelinated and un-myelinated neurones in the cat. (2 marks)

aceds siy3 ul a3um Jou oqg

o~
-
.
e
! : e P4 :
-
~eos
[

¥ =N

o

Conduction velocity / ms™

Y

0 I 2 3 4

Fibre diameter / pm

-

a) Indicate which lines (X and Y') represents:

(i) Myelinated:

(i) myelinated:

b)  Why X fibres are never less than 1.0 pm in diameter?

Do not write in this space

1
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S8 Question 4 (14 marks)
2
§_ 1. Calculate the number of light independent cycles needed to produce 5 molecules of
o] disaccharide sugar ? (2 marks)
3
(%2}
(%2}
el
Q
0
®
2. Define the followings: ] . : (3 marks)

a) invasiveness:

b) infectivity:

c) carrying capacity:

3. The graph below shows the number of people were infected with HIV and diagnosed

by AIDS between 1985 and 2003. (3 marks)
400%
,9 Key:
/ -~ HIV
-—" F —»— AIDS

Numberof 2000 '
new cases

,‘3/ M"
-3 s

'85 '%7 '89 '01 ‘93 '95 '97 '01 '03
Year

a) What the graph shows about the number of people infected with HIV.

Do not write in this space
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b)  Why the curve for AIDS does not follow the same pattern as the curve for HIV?

c) It has not been possible to develop a vaccine for AIDS. Why?

)
o
=}
o
~+
3
=
=
(1)
=
~+
=5
(2]
(2]
O
Q
(2]
D

4. Complete the following table. (2 marks)

| Penicillin Streptomycin

Mode of action

5. The diagram below represents part of a muscle fibril (myofibril ). (4 marks)

A band { band H zone

i o
[ —,

]
s
-
i

a) Name two proteins found in the | band.

(i)

(ii)

b) Label one sarcomere on the diagram.

c) State two evidence shown on the diagram which indicate that the myofibril is shown
in the relaxed state.

(i)
(ii)

END OF EXAMINATION

13
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339
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