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Diploma, Bilingual Private Schools, Biology First Session — Second Semester

Academic Year: 2014/2015

Part 1: Multiple choice items

(28 marks)

There are 14 multiple-choice items worth two marks each.

Shade in the correct answer for each of the following items .

1)  The figure below shows a stage in aerobic respiration.

Glucose

| ATP
ADP+Pi

Glucose 6-phosphate

|
\4

Fructose 6-phosphate

=
ADP+Pi

X
rd N
Glycerate 3-phosphate Glycerate 3-phosphate
NAD+§ | 2ADP-+Pi NAD+ ?‘ 2ADP+2Pi
NADH + H* \ 4 ATP NADH + H v ATP
Pyruvate Pyruvate

How many direct ATP molecules are made at the end of this stage if the compound

labelled (X) is put through it?

O 1 O 2
O 3 O 4

2) During chemiosmosis in aerobic respiration, protons are pumped:

Out of Into

the intermembrane space of the

O . . the mitochondrial matrix
mitochondria
. . . the int b f th
O the mitochondrial matrix ¢ Intermempbrane space ot the
mitochondria
O | the cell cytoplasm the matrix of the mitochondria
O | the matrix of the mitochondria the cell cytoplasm

Do not write in this space



Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 1 continued

3)

4)

S)

The figure below shows the steps of fermentation:

o

2 ADP} § C 2 NAD* _)
2m—) g 2[ITN] + 20 2NAD?
)
2x Y
0] o
N o
| o
(|:=o H% (@) w
CH, H' CH,
\\% Hzcl—on
CH,
2x COZ 2x Z

The compound to which reduced NAD" passes its hydrogen is:

O X O v
O w O z

The leaves of a plant appear to be reddish- yellow. What wavelengths of visible light
are being absorbed by this pigment?

O red and yellow (O green and red
O  blue and violet O green and yellow

If photosynthesizing green algae are provided with CO,, synthesized with heavy
oxygen (180), all of the following compounds produced by the algae contain the
("80) label EXCEPT:

O o, O GALP

O CH,,0, O RuBP

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 1 continued

6)

7)

8)

The graph below shows the effect of light intensity, concentration of carbon dioxide
and temperature on the rate of photosynthesis.

A high conc. of CO,
% low temperature
S
c
>
8
= low conc. of C024. 0
= low temperature
kS,
8 P
<
(a7

—

Light intensity

Which factors are limiting the rate of photosynthesis at points P and Q on the graph?

P Q
(@) light carbon dioxide
O light temperature
O carbon dioxide temperature
O temperature light

A compound formed in an organism for inhibiting growth of pathogens is an:

O antigen. O antibody.
O antibiotic. O antiallergic.

All of the following is true about the influenza virus EXCEPT:

We can not rely upon the body’s own defenses for treatment.
Antibiotics are ineffective against viral infection.

Transmission is more likely in crowded places.

0000

The virus affects the respiratory passages.

Do not write in this space
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First Session — Second Semester

Academic Year: 2014/2015

Part 1 continued

9)

10)

The antigen binding site in an antibody is found:

0000

between one heavy and one light chain.
between two heavy chains.
between two light chains.

in the hinge region.

Sara and Ahmed are sister and brother, Sara cannot receive Ahmed’s blood but

Ahmed can receive Sara’s blood.

Blood type
Antigen on red
blood cells
Plasma ) v b
. . T\ = =
antibodies V% : :‘*i i None ’@ 3
NS/ O-N?

According to the figure above, the correct blood groups of Sara and Ahmed are:

Sara Ahmed
) 1 2
@) 4 3
) 2 1
@) 1 4

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 1 continued

11) Antibodies act in different ways to destroy pathogens. The figure that shows

12)

13)

agglutination is as follows:

O

Treatment of a snake bite by antivenin provides one of the following types of

immunity:
O Artificial active. O Artificial passive.
(O Natural active. (O Natural passive.

The figure below shows a reflex arc.

D . - &
Gk

\\U pain /

sensor

spinal cord

motor neuron l P —

The sequence of neurons involved in a reflex is:
A CD,F
FACD
C,D,AF
D,CAF

0000

Do not write in this space
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First Session — Second Semester

Academic Year: 2014/2015

Part 1 continued

14) The figures below show the ion movements during the passage of an action potential.

Membrane potential (mV)

Time (msec)

Figure 1

® @ O

Na* /K+A K+ channel Na* channel

Figure 2

The correct order of steps in figure (2) that lead to the production of an action

potential as shown in figure (1) is:

0000

@[ >|O|0O|=
O|®@™|> 0N
> 0O 0O|m| w
OlO|wm | > s

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 2: Extended Responses (42 marks)

Write your answer for each of the following questions in the space provided.
Be sure to show all your work, including the correct units where applicable.

15) The figure below shows the electron transport chain. (2 marks)

Electron Transport Hydrogen lon movement Channel

Intermembrane
Space

Inner
membrane

Matrix

Write in the table the enzymes that are catalyzing the reactions labelled (A) and (B).

Reaction Enzyme

A

Do not write in this space
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Part 2 continued

16) The figure below shows the structure of ATP.

( o—
, OH O
. iAdenosine

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

a. Name the molecule labelled (X).

(2 marks)

b. If one ATP molecule is converted into the molecule labelled (Y):

i-  What is the name of the process?

ii- What is the amount of energy (kJ mol™") that will be released?

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Biling

ual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 2 continued

17) The graph below shows changes in oxygen consumption and carbon dioxide

prod

uction for the Siberian hamster approximately 1 hour after food access was

removed. The type of food given the hamster did not change. (3 marks)

Rate of consumption or production (mLg'h™)

7

Oxygen Consumption

0 T 1 T T T
0 5 10 15 20 25 30
Air temperature (°C)

Calculate the RQ at temperature 27°C.

What is the respiratory substrate most likely to be used by the hamster at lower
temperatures?

How would you explain the decline in oxygen consumption and carbon dioxide
production with increasing air temperature?

Do not write in this space
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Part 2 continued

18) The figure below shows the light-dependent stage of photosynthesis. (5 marks)
H+ .
light light -7 A
K, ADP + Pi 4 X
e >< ATP
stroma Pad &NADPH+H* synthetase
®© @
2e” 2e”
thylakoid
membrane
A B

Z = H,0 2H'+30, b+ H+Hj
H+ » H* H*
H+

a. Name the parts labelled (A) and (B).

A:

B:

b. Name the process labelled (2).

c. Explain how the substance labelled (X) is formed at this stage.

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 2 continued

19) The graph below shows the changes in the relative concentrations of ribulose
bisphosphate (RuBP) and glycerate 3-phosphate (GP) produced in the Calvin cycle
before and after a light source is switched off. All other conditions are constant.

(2 marks)
light switched off
A light ——]‘ dark
|
|
concentrations | GP
of RuBP |
and GP |
1
|
|
|
|
: RuBP

time

Explain the changes in the relative concentrations of RuBP and GP after the light
source is switched off.

20) Complete the table below to compare Penicillin and Streptomycin. (2 marks)

Penicillin Streptomycin

The way in which it
destroys pathogens

Do not write in this space
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Academic Year: 2014/2015

Part 2 continued

21) The graph below shows an experiment conducted by a researcher to observe the

growth of obligate anaerobic bacteria.

g/l

Concentration

===

Bacteria density

— e

Glucose

e
Ethanol

Time / h

Name the phase labelled (B).

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Bacterial Density

(5 marks)

Describe the bacterial growth during the phase labelled (A).

Explain the drop in glucose concentration with time.

Identify the source of ethanol.

Predict what will happen to the bacterial density if oxygen is present at the

beginning of this experiment? Explain your answer.

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester

Academic Year: 2014/2015

Part 2 continued

22) The graph below shows antibody mediated immunity. (3 marks)
104
< A B
2 A Al
s | N N
i 10 Antigen
e Injected
< 5
PPy Antigen
ag g 10 Injected
=5
S8
§ ~
s 10
Q
g
O 4 '
0
0 2 4 6 8 10
Time (Weeks)
a. Name the responses labelled (A) and (B).
A:
B:
b. Explain the low level of antibodies at (A).
23) Compare food poisoning and tuberculosis in the following table: (4 marks)

Food poisoning

Tuberculosis

Symptoms

Way of transmission

Do not write in this space
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Part 2 continued

24) The figure below shows the life cycle of the HIV. (5 marks)

a. Name the following:

i-  Enzyme labelled (A).

ii- Cell type labelled (X).

b. Explain how (B) changed to (C).

c.  Explain what will happen after the step labelled (Z).

d. Explain why AIDS patients’ immunity is very weak and why they are suffer badly
from opportunistic infections.

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2014/2015

Part 2 continued

25) The figure below shows action potential propagation in an axon.

Step 1

Step 2

(5 marks)

Name the parts labelled (X) and (Y).

X) :

(Y) :

What is the name of this type of impulse transmission?

Determine in step (2) the points of depolarization and repolarization.

i- Depolarization:

ii- Repolarization:

State one advantage for this type of conduction.

Do not write in this space
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Part 2 continued

26) The figure below shows the changes in sarcomere during muscle contraction.
(4 marks)

a. Name the parts labelled (W) and (Y).

W:

Y:

b.  Which figure represents the contraction of the muscle?

c. Describe the changes in parts labelled (X) and (Z) of the sarcomere in figure (2).

X:

Z:

[ End of Examination ]

Do not write in this space
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