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SECTION A
Question 1
1.1 Various options are provided as possible answers lo the following questions,

Choose the carrect answer and write oniy tha letter (A 1o D) next to the question
number (1.1.1 1o 1.1.3) in your ANSWER BOOK, for example 1.1.4 D.

1.1.1 Which OME of the following is a requirement in the dark phase of
photosynthesis?

Carbon dioxide
Chgygen
Radiant energy
Water

o0m e

1.1.2 The light phase of pholosynthesis lakes place ..

A when light is absant,

B when light is presenl

C  during the night and day.
D continwously.

1.1.3 Which OME of the following graphs (&-D) represents the relationship
betwean light intensity and the rale of photosynthesis most
accurately?

A B c D

Light intensity (3x2) (6}

Rate of pholasynthess
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1.2 Giva the correct biological term for each of the following descriptions. Write
only the term naxt © the quesiion number {1.2.1 to 1.2.4) in the ANSWER
BOOK,

1.21 Thea phasa of phdosynthasis thal is independent of light

1.2.2 Cpenings in a leal through which gaseous exchange takes place
during photosynihesis

1.2.3 An gnergy-rich carbohydrate that is formed during photosynthesis
1.24 A malecule that serves as an energy camer during pholosynthesis

o help make organic molecules ()

TOTAL SECTION A: 10
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SECTION B
Question 2

2.1 The diagram below represents the chloroplast in which photosynihesis lekes
place.

211 Give the LETTER and MAME of the part:

{a)  Which stores the product of photosynthesis (2}
(b} Where carbon dioxide is used (2}
{6} which contains chiarophyl (2}
21.2 Describe the role of water as a requiremen fn pholosynthesis, 2)
2.1.3 State TWO ways in which pholosynthesis is biclogically important, 2]
(10}
Capyright Roserved Fiadise Turn Orir
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2.2 The passage below relates 1o the agriculiural use and manipulation of the
factors that affect the rate of photosynthesis.

THE AGRICULTURAL USE OF THE FACTORS
THAT LIMIT PHOTOSYNTHESIS

Flowers, fruit and vegetables can all be grown in plastic tunneis or
greenhouses. The famers use these structuregs (o regulate the light |
intensity, lemperature and carbon dioxide concantration.

Artificial lighting in greenhouses increases the light intensity. The giass or
plastic walls of the greenhouses frap fthe heat of the sun within the
structures, thereby raising the temperature, Carbon dioxide concentration
of the air within the struclure i3 increased by pumping carbon dicxide inta |
the struciure,

This ensures that plants grow as fast as possible and to maximize the crop |
yiedd.

221 Mame THREE limiling factors of pholosynthesis that are menticned

in the passage. (3)
222 Explam why a conlinuous morease n carbon dioxide levels will not
cause the rate of photosynthesis to increase continuously. (4}
2.2.3 Explain ONE other value of greenhouses to agriculture, besides its
influence an the limiting factors of photosynthesis. (2}
(9)
[19]
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3.1 An imvestigation was conducted to find out whether light s necessary for
photosynthesis,

The procedurs followead is given balow:

A geranium potted-plant was de-starched by placing it in a dark
cupboard for 48 hours.,

A cross-shaped lighl-shil was cul out on aluminiom foil.

The aluminiwm fodl stencil was then clipped onto one of the de-starched
leaves, as shown in the diagram below.

The potted plant was exposed to bright sunlight for 5 hours,

After 5 hours, the aluminium foil stencil was removed and the leal was
tested for starch.

Che-ztarched leaf

311

3.1.2

3.1.3

Caprright Rasard

Explam why the plant was de-starched.

Descrbe the sleps, In the comrect sequence, that were followed
during the starch test.

Draw a labefled diagram of the leaf showing the resull of the

investigation. Use a pencil and shade the parts which tested positive
for starch.

(2}

(4}

(3)
(9)

Fiaasa Tuen Oy
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3.2 The apparatus shown below was used in an investigation to determine the
effact of ighl intensily on the rate of photosynthesis.

A P
£

-

Gas bubbles

Waler with sodium
Picarbonale

The distance between the light sourca (lamp) and the apparatus (with a water
plart) was changed al regular intervals, recording the number of bubbles
raleased by the waler plant at each distance.

The results are shown in the tahle below,

Distance
betwean lamp | 40 | B0 | 120 | 160 | 200 | 240 | 280 | 320 | 360 | 400 | 440
| _and plant (mm)
Bubbles formed |
par minute 30 30| 30 |25 (16 | 10| & 3 2 0 0
321 For the above investigation, state;
{a] The dependent variable (1)
()  How the dependent varable was measured (1)
{6} The indepandant vanable (1}
{(d} How ihe indepandent vanable was vaned (1}
322 State the function of sodium bicarbonate in this investigation. (1
323 State OME way in which the raliabliity of the investigation could be
increased. (1)
324 Piot a ling graph io represent the data obtained during this
investigation, (&)
(12)
(21)
TOTAL SECTION B:  [40]
GRAND TOTAL.: [50]
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SECTION A
Question 1
1.1 1.1.1 B
1.1.2 B
1.1.3 D~ v (&)

1.2 1.2.14 Dark phase~
1.2.2 Stomatay’
1.2.3 Glucose
1.2.4 ATPY Adenosine-friphosphate

(4)
TOTAL SECTION A [10]
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Question 2
2.1 211

21.2
213
2.2 221
222
223

2
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{a) ©¥ - starch grainv
(k) B¥ — siroma+
{c} A — granums

-

-

The hydrogen from the splitting of water+
combines with COx fo form glucose

Provides foodienergy for organisms in higher trophic levels+
Maintains a balance of GO0y levels in the almosphere

l[llarh first TWOD only)

=

-

-

Light intensity-
Environmental temperatures”
Carbon digxide concentrationy”

{Mark first THREE only)

=

Excess carbon dioxide will combune with water to form carbonic
acidy

which causes the pH o decreasev

The enzymes of photosynihesis will become denatured-”
causing the rate of pholosynthesis o decrease’

Less chance of pesis< /better control of pestsiless water lost
theough evaporation
which increases crop yield~

{Ii’mrll; first ONE only)
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(2)
(2}

(2}

(2)
(10)

(3}

(4)

(£}
(2)
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31.2
313
3.2 321
322
323
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To ensure that any starch present~in leaf
was produced during the investigation/in the 5 hours

- Eoil leal in water for 3-4 minutes.

- Boil leaf in alcohol for sbout 2 minutes

- Hinze ihe leal in oold water

- Add a few drops of inding solution (o the leals

Blue-black

Reddish-brown

Blue-black

Leaf after starch tesi

Criterion Mark
Correct caption 1
Any 2 comred] labels 2

(a) Rate of photosynthesis

(b) Counting the number of bubbles formed per minute.
[c) Light intensity~

(d}) Changing the distance of the lamp from tha plant

To provide carbon dioxide wilhin the apparatus+
Repeal the investigation~

- Take more readings/average al each distance <’
{Mark first ONE only)
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The effect of distance between the lamp and the apparatus

on the numbar of air bubbles formed

Y Lad L
[Tl =] L

[
[

Bubbles formed por minute
= i

un

o

n
a0 B} 120 180 200 240 B0 33X 360 400 440
Distance between lamp and plant (mm)

Criterion Elaboration Mark
Type of graph | Line graph drawn - i
Caplion Includes both variables-distance betwean lamp 1

and plant and no. of bubbles formed per minute
Scale Appropriate scale for x-axis and y-axis 1
Labelling of | Comect label and units for x-axis and y-axis 1
axis
Piodling of 1-10 points plotted comeclly = 1 mark 2
points Al 11 points comrectly plotled - 2 marks

TOTAL SECTION B

GRAND TOTAL
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