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(@) (i) Complete the word equation for photosynthesis.

carbon dioxide + ..........cccoeuineen. (+ light energy) — glucose + .........ccccceeeene
(2)

(i)  Most of the carbon dioxide that a plant uses during photosynthesis is absorbed from
the air.

Give one other source of carbon dioxide for a plant.
Draw a ring around your answer.

the soil respiration in the plant osmosis in the plant water
(1)

A student investigated the conditions that plants need for photosynthesis.
The leaves of the plant he used had green and white parts.

Diagram 1 shows how part of one leaf was covered in black (opaque) card.
The plant was placed in a warm, sunny area and was watered well.
Eight hours later the leaf was removed from the plant and was tested for starch.

The results of the test are shown in Diagram 2, the shaded parts show where starch was
present.

Diagram 1 Diagram 2
Black card

Starch present

/f)riginu] position

of card

Green part of leaf

White part of leaf

(o) Name the two independent variables in this investigation.

(2)
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() Why was no starch found in:

(i)  the part of the leaf labelled A

(1)
(ii)  the part of the leaf labelled B?

(1)
(Total 7 marks)

Page 2 of 49



. . ) www.tutorzone.co.uk
The diagram shows bushes in a hedge growing near to a house.

The bushes were the same species and the same age.

Wy,

200000000

BusThe 8

B B

(@) () The student said, “I have noticed that the short bushes grow next to the house. | think
that the more light the bushes get, the faster they will grow.”

Draw lines to match each of the student’s statements to the correct term.
Draw only two lines.

Statement Term

A concluson

The shorthushes grow nesxt to
the house.

A prediction

Flants will grow faster 1f they
getmore light.

An observation

(2)
(i)  Complete the word equation for photosynthesis.

..................................... +water (+ light energy) ® ..........ccccvveeeeeeenneeen. + 0Xygen
(2
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(b)  The student decided to investigate the effect of light intensity on the rate of photosynthesis.

She used the apparatus shown in the diagram.

f Bubble of gas
n;ﬂ,_,ﬁ g
Pondweed —_ |
Larop
Water— | Cl:ﬁm
Euler
\F{/I'I'I'I'I'I'I'I'I'I'I'I'I'I'

She measured the rate of photosynthesis by counting the number of gas bubbles given off
each minute.

(i)  Suggest how the student varied the intensity of the light received by the pondweed.

(1)
(i)  The student’s results are shown on the graph.
40
4
30
Mutmher -
of bubbles A
produced 20 -
in one F
tinute .
10
I:I “J
0 5 10 15 20 a5 30
Light intensity in arbitrary units
Describe the pattern shown on the graph.
(2)
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(iii) ~ This is what the student wrote for her conclusion.
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“Increasing the light intensity increases the rate of photosynthesis of the pondweed.”

Why was her conclusion incomplete?

Green plants are able to make their own food.

Complete each sentence by drawing a ring around the correct answer in the box.

(a) Green plants make their own food during the process of

(1)
(Total 8 marks)

diffusion

photosynthesis

(b)  This process can be summarised by the equation:

carbon dioxide + water — glucose +

(c) The energy needed for this process is trapped for the plant by

respiration
(1)
mineral salts
light
oxygen
(1)
chlorophyll
glucose
light
(1)
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chlorophyll
(d) Some of the food made by plants is stored as insoluble glucose

starch

(1)
(Total 4 marks)

Changing the conditions in which plants grow affects how fast they grow.

The diagram shows a propagator in which scientists can control temperature, light intensity and
carbon dioxide concentration.

" Y Lighting unit
[ i AR

[ ]
T N Wy T N R N

iy T T T T T

f_,fPt'npagamr

Lettuce
plant T~
42 \ﬁ% @&j \ﬁ&[ ———¢m Nutrient
I,d_k—lk 4] solution in
Nutrient

solution out
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The graph shows the effects of changing the temperature, light intensity and carbon dioxide

concentration on the growth of lettuce plants.

4001 | M
HFAEHH 4% €0, 25°C

300 HH-HHH A A D T 470 OO 15°C

Mean mass H HHHH H :/:
of lettuce Y I
plants after I / ! |
in grams HHHHHHHHHHHAH

o] /

/’ 5 o 0 0 0 1 = 0.03% CO,, 25°C

HA AR AR — 0.03% CO,, 15°C
e e e
0 2 4 6 8 10

Light intensity in arbitrary units

(a) Describe and explain the effect of increasing light intensity on the mean mass of lettuce
plants at 4% carbon dioxide and 15 °C.

(3)
(b)  Growers wish to make maximum profits from their lettuces.
What do they need to consider before making decisions about the growing conditions for
their lettuces?
(2)
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The nutrient solution contains nitrate ions and magnesium ions.

Complete the table to show the functions of these ions in plants and their deficiency

symptoms.

lon

Function in plants

Deficiency symptoms

Nitrate

Magnesium

(4)

(Total 9 marks)

The equation describes the process of photosynthesis.

carbon dioxide + ......cccceeennee + light energy —— glucose + .....ccccceennee

(i)  Write in the names of the two missing substances.

(i)  Name the green substance which absorbs the light energy.

(i) Inbright sunlight, the concentration of carbon dioxide in the air can limit the rate of
photosynthesis. Explain what this means.

(2)

(1)

(2)
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(i)  Give one environmental factor, other than light intensity and carbon dioxide

concentration, which can limit the rate of photosynthesis.

(1)
(Total 6 marks)

The table shows the effects that two different concentrations of sulphur dioxide in the air
had on the growth of rye grass plants.

Sulphur dioxide concentration in 9.0 191.0
the air in micrograms per m?3

Number of leaves per plant 85.6 47.3
Total leaf area in cm? 417.2 203.6
Dry mass of stubble in grams 0.48 0.22

(@)  What human activity releases sulphur dioxide into the air?

(1)
(b) (i) What effect does sulphur dioxide have on rainwater?
(1)
(i)  Use information from the table to describe one effect of sulphur dioxide on the leaves
of the grass plants.
(1)
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(c) The stubble consists of the bases of the stems of the plants and the roots left in the soil
after harvesting.

Use your answer to part (b) to explain why the dry mass of the stubble was less at the
higher concentration of sulphur dioxide.

(2)
(Total 5 marks)

Photosynthesis takes place in green plants.

(a) Name the substance that combines with water in photosynthesis.

(1)
(b)  Where does water enter the plant?

(1)
() Name two products of photosynthesis.

(2)

(d) Variegated leaves have areas that are green and areas that are white. Some students used
variegated leaves to investigate photosynthesis.

. They covered a variegated leaf with a black paper shape.

. The leaf was left in a sunny place.
. They tested the leaf for starch.
. The results were compared with a leaf that was not covered.
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Variegated leaf

White area

Green atea

Black paper
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Area of the leaf tested

Start present after test

covered uncovered
Green area no yes
White area no no

Explain why starch was present in only one of the tests.

(4)
(Total 8 marks)
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Complete the following sentences.

Green plants produce their own food by a process called photosynthesis. In this
process the raw materials are ..........ccoooeeecccciiieeeeeee and carbon
dioxide. GIUCOSE @Nd .......ceeeiiiiiiiieciiee e are produced.

energy is absorbed by the green substance

called ...ooooeeeiee e .
(4)
Name two things that can happen in the plant to the glucose produced in photosynthesis.
PSPPSR
2PN
(2)
Plants need mineral salts.
(i)  Through which part do mineral salts get into the plant?
........................................................................................................................... "
(i)  Explain why water is important in this process.
........................................................................................................................... "
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Some students set up water cultures to find out how plants use nitrates.

They had two sets of nutrient solutions.
A full solution provided the plant with all the required nutrients.

The results table shows the average mass of the seedlings after 28 days of growth.

Seedling

1 Cotton woal

b Culture solution

\""/R\“ Test tube

Culture solution Average 1'l'l;lssgl:lf seedling
dhstilled water 0.14
full ;Dlunun wath 19
no nitrates
full solution 043

(d) (i) Give a conclusion you could make from these results.

(i)  Calculate the difference in average mass caused by the addition of nitrates to the

culture solution.

(i)  What are nitrates used for in the seedling?

(1)

(1)

(1)

(2)
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(v)  Suggest one way you could improve the experiment.

(1)
(Total 15 marks)

Plants make their own food by photosynthesis.

Use the following words to fill in the gaps. You can use each word once or not at all.

carbon  chlorophyll  cytoplasm  light  nitrogen

oxygen sound starch  water

During photosynthesis ..........cccccviiiieiiiiieciiieec dioxide and ..........cccceeeiiiineeenns
are converted into glucose and .........cccocceeeiiiiieeeiiieeeens . The energy needed to do
thIS IS oo energy which is trapped by a green pigment called
The plant can change the glucose into ... which is insoluble so
it can be stored.
(6)
Which part of a plant is adapted for photosynthesis?
(1)
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(d)

(a)

(b)

How do the two raw materials for photosynthesis get into the plant?

Photosynthesis is a process that takes place in green plants.

(i)  What type of energy is needed for this process?

(i)  What substance in the plant absorbs this energy?

(iii)  In which part of the plant cell does photosynthesis take place?

(iv) Write a balanced chemical equation for photosynthesis.

www.tutorzone.co.uk

(2)

(1)
(Total 10 marks)

(1)

(1)

(1)

(©)

(2)
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() The diagram shows the outline of a cross-section of a leaf. Name cells 1 and 2 and

describe how they are involved in photosynthesis.

4)
(Total 12 marks)

Page 16 of 49



11

) www.tutorzone.co.uk
The diagram shows how a leaf of a green plant makes glucose.

(@) Use words from the box to complete the labels on the diagram. You may use each word
once or not at all.

carbon dioxide chlorophyll glucose heat

light oxygen water

comes out ofthe leafinto the air

L

energy from the sun.

\

a]js,:,rhs Energy

goes into the leaf from the ar

is taken up by the roots and transported

to the leaf
(5)
(o) (i) Compete the following sentence.
Glucose in food is a type of ................... . When we eat it, it gives us energy.
(1)
(i)  The plant turns some of the glucose into starch. Why is starch useful to the plant?
.......................................................................................................................... "
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(i)  What does the plant do with the rest of the glucose?

(1)

() (i) Whatis the name of the process outlined in the diagram?
(1)

(i)  Give one way that leaves are adapted to do this process.
(1)

(Total 10 marks)

Photosynthesis takes place the leaves of green plants.

(@) Write a balanced chemical equation for the formation of glucose by photosynthesis.

(©)

(o) Describe two ways that the rate of photosynthesis can be decreased without lowering the
temperature.

(2)
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Some students decided to investigate the effect of temperature on the rate of
photosynthesis in pond weed. They set up the apparatus and altered the temperature using

ice and hot water. The counted the number of bubbles given off in a minute at different

temperatures. They obtained the following results.

Apparatus Results
Thermometer
Temperature | Number of bubbles
/ Delivery tube in°C per minute
i !
Bung 1a &
3 / 20 15
[ —rT]
Water 1
a0 21
N
Pondweed
40 23
—1 Water hath
\ g a0 13
(i)  Plot the points on the graph.
Mumber of
bubbles
pEr titte
Temperature 1n °C

(i)  Use your graph to predict the number of bubbles per minute at 25 °C.

@)

(1)
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(iii)  Suggest a reason why the rate of photosynthesis seems to decrease in this

pondweed after 40 °C.

(1)
(Total 10 marks)

A plant with variegated (two-coloured) leaves was left in sunlight for several hours. Pieces of
one of its leaves were then detached (removed) and tested for sugar. The diagram below shows
the results.

a piece fromthis
region was found to
contain no sugar

yellow

a piece fromthis
green redion was found to
contain sugar

Explain, as fully as you can, why the yellow region of the leaf had not produced sugar.

(Total 2 marks)
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The diagram below shows a food web for some of the organisms which live in a pond.

mites  loach diving beetles
kl‘ *,‘R /ﬂ' [ LA
‘a._.\.‘ I"'-, 3 o l"'gl" \\

\ \ - l" b

muslsels ﬁH caddis larvae \ N
e o | HH-, pd 2% - ix &
S/ || \o \ H water boatmen

waterfleas | snails hoglic
N | P
S| i plant debris
g ~

e pon dweed

(@) (i) Name one secondary consumer in this food web.

(1)
(i)  The algae are small green plants.
Give three conditions needed by green plants to produce sugars.
ettt ettt h ettt et e e ea et e Ee e R et eR et e Eeeaaeeenee e teeeneeenneeaneeaneeeneeenns
72U
P
(3)
(b)  This is a pyramid of biomass for the organisms in the aquarium.
Tertiary consumers
Secondary consumers
Primary consumers
Producers
Some of the biomass of the producers is not transferred to the tertiary consumers.
Explain, as fully as you can, what happens to this biomass.
(6)

(Total 10 marks)
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(@) Complete the equation for photosynthesis.
+ | water light energy o | sugar | 4
(2)
(o)  The diagram below is printed in a plant care manual.
Give them the light they need!
Amount of light essential for satisfactory development
Darkk  Deep shade =hade Light Some direct Full sunlight
sunlight
no green rubber  potplants tmost pot plants with cacti and
plants plants,  with deep plants variegated succulents
will grow  ferns green leaves leaves
Use information from the diagram to answer the following questions.
(i)  Name one type of plant which could live on the floor of a dense forest in the middle of
summer.
(1)
(i)  Explain the reason for your answer to (i) above.
(1)
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(i)  The drawing shows one type of plant with variegated leaves.

The manual says that these plants need direct sunlight.

Suggest and explain why this plant needs ‘some direct sunlight’ in order to develop
satisfactorily.

(2)

(iv) The drawing shows a cactus.

pP<_—— spines

“green stem
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Suggest and explain why cacti can only develop satisfactorily if they receive

full sunlight.

(2)
(Total 8 marks)

The graph shows the mean light intensity at different times of the year in an oak wood.

IMear
light

intensity

total light

light reaching ground
in wood /\\_

| | |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

(@) (i)  Inwhich month would you expect the rate of photosynthesis in the oak trees to
be greatest?

(1)
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(i)  There are plants living on the ground in the wood. In which month would you expect

their rate of growth to be fastest?

(3)
(o) Name two factors, other than light intensity, that would affect the rate of photosynthesis in
the oak trees.
3 RSOSSN
2 et eeeeeeeeeeeeeiteeeeeeiseeeeeeiseeeesesseseseisssseesieseteeseiseeesaateeesiareeeeaarreeeaareeeeans
(2)

(Total 6 marks)

Green plants make food in their leaves.

(@) From where do the leaves get the energy that they need to make food?

(1)
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(o)  The graph shows the effect of temperature on the rate of photosynthesis.

35
30
25 i ‘
Fate of
photosynthesis 20
(arhitrary -
units) 15 i
10 /
F,
K
5 7
Ly F
0

0 5 10 15 20 25 30 35
Temperature (*C)

(i)  Between which temperatures is the rate of photosynthesis fastest?

(1)

(i)  Suggest why the rate of photosynthesis stays the same between these two
temperatures.

(2)
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(i) A greenhouse owner wants to grow lettuces as quickly and cheaply as possible in
winter.

At what temperature should he keep his greenhouse in order to grow the lettuces as
quickly and cheaply as possible?

Explain your answer.

(3)
(Total 7 marks)

The graph shows the effect of temperature on photosynthesis.

35
30 R
25
Rate of S
photosynthesis 20 —— 1 mmEmar
{arbitrary NN I _'}'}.".
units) 15 / 1
10 A
i
5 A
O
0

0 5 o 15 20 25 30 35
Temperature ("C)

(a) Between which temperatures is the rate of photosynthesis fastest?

(1)
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(b)  Suggest why the rate of photosynthesis stays the same between these two temperatures.

(2)
(c) A greenhouse owner wants to grow lettuces as quickly and cheaply as possible in winter.
At what temperature should he keep his greenhouse in order to grow the lettuces as
quickly and cheaply as possible?
.......................... °C
Explain your answer.
..................................................................................................................................... "

(Total 6 marks)

Busy lizzie plants produce flowers with many different colours.

A gardener wants to produce busy lizzie plants to fill a flower bed in her garden.
She decides to grow them from cuttings rather than seeds.

(a) Give one condition that she should supply to the new cuttings so that they grow well.

(1)
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Busy Lizzie plants can produce flowers which are white, pink or red.
A gardener wants to grow a display containing all three colours of flowers.

(b) Give one advantage and one disadvantage to the gardener of growing Busy Lizzie plants
from cuttings rather than seeds.

JAVe (V7= g =T [ PSPPSR

D152 o V7= T = To = U SRRSPURRR
(2)
(Total 3 marks)

The diagram shows a plant leaf during photosynthesis.

water from roots

SUZArs

(1o rest of plant) sunlight

gas )
(@) Name
() GaSX: oo
(DIRCED 2

(2)
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(b)  Why is sunlight necessary for photosynthesis?

(1)
(Total 3 marks)

The diagram shows a plant leaf during photosynthesis.

water from roots

SUZArs

(1o rest of plant) sunlight

gas }
(@) Name
() 9asX; oo
(i) 9asY. e,
(2)
(b)  Why is sunlight necessary for photosynthesis?
(1)
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(c) Some of the sugars produced by photosynthesis are stored as starch in the roots.

Explain, as fully as you can, why it is an advantage to the plant to store carbohydrate as
starch rather than as sugar.

(3)
(Total 6 marks)
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In Britain, many tomato growers use artificial lights to increase the yield of tomato crops.
The table shows the amount of natural daylight and artificial lamplight received by a tomato crop
grown in a greenhouse.
NatuLaI :iaylui:jht :ec::‘lved Art|f|tC|atI Iamtpllglht ?lven Total light | Percentage
y tomato pian 0 tomato plan energy increase in
received growth
Month Light Light by p;ant re?ultlng
energy Hours of energy .per ay rom
Day length | (eceived light given received in J/cm? artificial
in hours by plant per day by plant light
per day per day
in J/cm? in J/cm?
January 8.1 239 18 492 731 206
February 9.9 492 18 492 984 100
March 11.9 848 12 328 1176 39
April 13.9 1401 2 55 1456 4
May 15.5 1786 0 0 1786 0
June 16.6 1960 0 0 1960 0
July 16.2 1849 0 0 1849 0
August 14.7 1561 0 0 1561 0
September 12.8 1064 2 55 1119 5
October 10.6 614 11 301 915 49
November 8.8 288 18 492 780 171
December 7.6 183 18 492 675 269
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(a) Describe the pattern for the amount of light energy received from natural daylight by a

tomato plant during the day.

(3)
(b) A tomato plant needs 600 J of light energy per cm? each day to grow and produce
tomatoes.
Use this information and data from the table to suggest an explanation for the pattern of
the artificial light given to the tomato plants.
(2)

(Total 5 marks)
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Energy for living organisms comes from the Sun.

Complete the sentences by using the correct words from the box.

animals carbohydrates carbon dioxide oxygen plants water

Light energy is captured by green .........ccccoeoiiiiiiiiiine .
They use this energy to make ........covveveeeveeviieiieiinnenenen. .

To do this, they also USE ........ccuvveveveiiiiiiiieeeeees :

www.tutorzone.co.uk

(Total 3 marks)

Page 34 of 49



24

The diagram shows some plants growing in a greenhouse on a hot summer’s day.
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Which one of the following factors is most likely to limit the rate of photosynthesis at this time?

« carbon dioxide concentration
+ light intensity
« temperature
= o3 (o PR

Explain the reason for your answer.

(Total 4 marks)
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Carnation plants have attractive flowers.

(@)

Carnation plants are grown from cuttings.

Complete the sentences by using the correct words from the box.

asexual clones genes mutation sexual
Carnations grown from cuttings have the same ...........cccocieiiicccee, as their
parents.
This type of reproduction is ...........cccceeiriieiiiiiieeiiiieeeee .
The new plants are KNOWN a@s .........ccoooeeeeiiiieeiniieee e .
(3)
Gardeners usually cover the cuttings with a polythene bag as shown in the diagram below.
Polythene bag
Cutting
Why do the cuttings grow better if gardeners do this?
(1)

(Total 4 marks)
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Nitrate fertilisers are important in agriculture. They help to increase crop yields and so make food
cheaper to buy. Some of the nitrate fertilisers run off into rivers and get into drinking water. The
problem is that the nitrates can react with iron in our blood. This reduces the blood’s ability to
carry oxygen. If the amount of nitrate in drinking water is too high, it can cause ‘blue baby
syndrome’, in which babies look blue due to lack of oxygen.

The table shows the amount of nitrate fertilisers used and the crop yield.

Nitrate fertilisers in
kilograms per hectare of 0 150 250
land
Crop yield in tonnes per

5 8 7
hectare of land

Use the information above to suggest what should be done, by farmers and government, to
prevent ‘blue baby syndrome’. Explain the reasons for your suggestions.

(Total 3 marks)
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The graph shows the concentration of carbon dioxide in the air in a greenhouse full of tomato

plants, measured over a period of 24 hours.

v R
Increased ’ w
concentration il M N
of carbon - " i
diozide - S
pas -
1] fi 12 15 24
trid dawrn rrid day dusk i
night night

Time in hours

(a) Explain why the concentration of carbon dioxide in the air in the greenhouse increased
between X and Y.

(2)

(o) Explain why the concentration of carbon dioxide in the air in the greenhouse decreased
between Y and Z.

(2)
(Total 4 marks)
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Balance the following equation for photosynthesis.

............. 002 + PR HZO — C6H|206 + PR 02

(1)
Give two conditions necessary for photosynthesis apart from a suitable temperature range
and the availability of water and carbon dioxide.
2 P
2 et eeeeee et ieeeeeeeieeeeeetsieeeeestiieeeesttsseeessttaseeessstaieeestttntieettttaaaeettetaaaaatrtnaaaaarernnns

(2)
Plants have leaves which contain guard cells and palisade cells. Explain how each of these
kinds of cell assists photosynthesis.
LT T fo I oT= | PR SUOPPRRPRR

(2)
PaliSade CElIIS ..........eeeeeeeeeeeeee e

(2)
Glucose is a product of photosynthesis. Give three uses which green plants make of
glucose.
S
2
B ettt ettt eeeeeeeeeeeeeiteeeeeeiaeeeeeiiseeeseesseteeessseseesiaseeeesesseeeeaarteeesiareeeeaaareeeaarneeeans

(3)

(Total 10 marks)
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(@) The diagram shows a cereal crop.

Complete spaces (i) and (ii).

——
- -

- - e T
& b
,E.‘urhtm dioxide m the .-:lnzmph::rc"‘

Process of Process of

(i) ] (i)
in the leaves m the cells
T | | I | ¥ T T

(ili)  What sort of weather may cause the cereal crop to wilt?

A food chain in the North Atlantic Ocean is:

diatoms — small fish — large fish

www.tutorzone.co.uk

(2)

(1)

(3)
(Total 6 marks)
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The graphs show how over a year:

. the population size of diatoms in the North Atlantic varies;
. the light intensity alters;

. the concentration of nitrate and phosphate minerals alters.

Concentration
of nitrates and
phosphates

Diatom population size b= Light intensity

s ™ : =
&’q; Uy, L%fi‘b %, 4:9;
{?f- ‘?P K- ¢{¢ T

(a) Explain why the light intensity is a major factor in controlling the numbers of diatoms.

(2)

(o) (i) Suggest two reasons why the population of diatoms decreases between spring and
summer.

(2)

(2)
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(c) Use the information on the graph to suggest what change causes the number of diatoms to

increase in the late summer. Give a reason for the change.

(2)
(Total 8 marks)

The figures below show how the yield of a wheat crop is affected by adding nitrogen fertiliser.

Nitrogen fertiliser Yield
added (kg/hectare) (tonnes/hectare)

0 26

50 28

75 31
100 34
125 40
150 43
175 44
200 44

(a) Display these results on the graph paper in the most suitable way.

(4)
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(b)  What conclusions can you draw from the graph?

(3)
(Total 7 marks)

The graph shows how the rate of photosynthesis is affected by different conditions.

-~

[ 4% CO, at 25°C

Rate of 4% CO, at 15°C

photosynthes s

_ 003G COg at 25°C
EIFEI3% C0q at 15°C

Light intensity

(@) What patterns can you find from this graph?

(5)
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(b) How useful could this information be to a grower using glasshouses? Give reasons for

your answer.

(2)
(Total 7 marks)

In some developing countries woodland is cut down and burned. The ash acts as fertiliser. Crops
are grown for three years. The land is then left as it is too poor to grow any more crops.

woodland cleared land where
CrOp S Were growt

(@) Inthe original woodland trees and plants died and grew for hundreds of years.
When cleared the land grew crops for only three years. Explain this difference in as
much detail as you can.

(3)
(b)  What could farmers do to make crops grow on the cleared land for more than three years?

(2)
(Total 5 marks)
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Plants produce glucose by a process called photosynthesis.

carbon dioxide + water light oxygen + glucose

.

chlorophyll
The plant uses glucose to grow.

(@) The graph shows the change in concentration of carbon dioxide in a glasshouse full of
plants over 24 hours.

increasing [

concentration LN -
of gaz el T
a fi 12 18 24
trid dawn midday dusk trd
mght mght

Draw a line on the graph to show how the concentration of oxygen changes in the
glasshouse.
(3)
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white

greetl

Some plants have variegated leaves with white parts which contain no chlorophyll.

How do you think a variegated geranium would grow compared to a similar sized geranium
with all green leaves?

EXPIAIN YOUI @NSWET ...t e e e e e e e e e e e e annes

(2)
(Total 5 marks)

Plants are grown in glasshouses to protect them from the weather or extend the growing season.
Plants make food by photosynthesis.

6CO, + 6H,O energy from CgH1,04 + 60,

e
light glucose

In winter, when days are shorter, glasshouses are heated to keep the enzyme reactions in plants
at optimum rates.
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What else should a grower do to make sure that the plants are photosynthesising at the optimum
rate? Give a reason for your answer.

The table below shows a wheat farmer’s calendar.

(Total 3 marks)

Winter Wheat is sown and germinates.
Octob
ctober Phosphate/potash fertiliser is applied.
Wheat plants resume growth.
March
are Nitrate fertiliser is applied.
Apri Ammonium nitrate, the main fertiliser, is applied.
pril h :
Fungicide may be sprayed to control mildew or rust on wheat.
May Extra ammonium nitrate fertiliser may be applied.
A second spraying of fungicide may be needed.
Dwarfing hormone sprayed to keep wheat straw (stalks) short.
J Insecticide spray against aphids may be needed.
une ) .
Extra spraying of fungicide may be needed.
August Wheat is harvested.
August/ Ground sprayed with weedkiller.
September Stubble (remains of wheat plants) is ploughed in ready for the next crop.
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This process uses expensive fertilisers and pesticides to grow pest free crops which may be

produced in excess.

What are the reasons for and against growing wheat in this way?

(©)

(4)
(Total 7 marks)

Copepods are tiny animals which live in the sea.

Herring

Copepods

(nod 1o scale)

During the day they live deep down near the sea bed.
At night they move up to the surface where they feed on tiny plants.
When the sun rises they move down to the bottom again.

(@) Suggest why the tiny plants live near the surface of the sea.

(2)
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(b) Herring feed on copepods.

Where will herring be found during the day? Give a reason for your answer.

(2)
(Total 4 marks)
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