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Photosynthesis
Photosynthesis is the process by which plants make ......................... from water and carbon dioxide using energy from .......................... In this way light energy is converted into ........................... energy. This glucose can then be used to create other carbohydrates as well as other macromolecules such as ................................... and fats. 

Write the word and balanced symbol equation for photosynthesis below:

Complete the three graphs below to show how the amount of CO2, light and temperature affect photosynthesis.  In the space below each graph explain its shape.
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On the following page is an unlabelled diagram of a leaf. Label the diagram. In the following space give three ways in which the leaf is adapted to carry out its function of photosynthesis.
1.…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………

2.………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………3.…………………………………………………………………………………………………………………................................………………..............................................................................................................................................................
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In addition to light, carbon dioxide and water plants also need a supply of mineral ions.  These are usually taken up through the ........................ by active transport from the soil.  Two important mineral ions include:

Nitrate: Used to make ............... acids to form proteins for .............................

.............................: an important component of the chlorophyll molecule.
Experiment to show the evolution of oxygen from pondweed:

[image: image17.png]



[image: image18.png]Water loss from leaf in transpiration

Reservoir

Marker - moves along during transpiration



[image: image19.png]LIGHT






LIGHT SOURCE (

What is the function of the Sodium hydrogen carbonate? ……………………………………………………………………………………………………………………………………………………

How could you test to ensure the gas given off was oxygen?

……………………………………………………………………………………………………………………………………………………

How do you test a leaf for the presence of starch?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………................................……………………..

What do you need to do to see if the following are necessary to produce starch in a plant?

Light: …………………………………………………………………………………………...........……………………………………………….

CO2: ……………………………………………………………………………………………...........………………………………………………

Chlorophyll: ……………………………………………………………………………...........…………………………………………………. 

Gas Exchange
The net gas exchange in plants depends upon the rate of .................... and photosynthesis in the plant.  The former of these means that the plant will take in ................. and release .................., while for photosynthesis it is vice versa.  The net gas exchange will therefore depend upon the .................. of these processes, which will vary during the day.  Respiration takes place all day while the rate of photosynthesis varies according to the amount of light.
The following graph shows the net exchange of carbon dioxide during the course of the day:


[image: image5]
On the graph sketch what you expect the line for oxygen to be like.

Because both oxygen and carbon dioxide are released from the plant at some point and are by-products of metabolism, they can be classified as ........................... products.
With reference to the previous diagram of the leaf write below how it is adapted to allow efficient gas exchange, include the role of stomata:
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………......................…..

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………………………………………………………………………………………………………………….................................……………………

Experiment to show net gas exchange:

This experiment relies on the hydrogen carbonate indicator. A fall in pH (due to the production of .................) turns the indicator yellow while a rise in pH (due to less .............) turns it first red and eventually purple.

For this experiment three tubes are filled with hydrogen carbonate indicator.  Into two of these a rolled up leaf (upper surface facing outward) is placed (not touching the solution).  To one of these tin foil is wrapped around.  The three tubes are left for 40 minutes in bright light. What colour do you expect the indicator to change?
Leaf and light: …………………………………………………………………………

Leaf and darkness: ………………………………………………………………….

No leaf and light: …………………………………………………………………..

Why did one of the tubes have no leaf? …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………......................………………………………………………………

Transport in plants

Why do plants need a transport system?

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………

Draw and label a cross section diagram of a plant stem below:

In a plant, sugars and other nutrients are transported in the ........................  These cells are ..........................  Transport can be both up and down the plant from ................. (where photosynthesis takes place) to all other parts of the plant.  Such movement is known as translocation and it is energy requiring.
Describe how water moves up a plant (from the roots to the leaves) in the space below; also include how water is absorbed by root hair cells:
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..
The process you have described above is often called ...............................  Complete the graphs below to show how this is affected by different factors:
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The following apparatus can be used to measure transpiration:

What is this piece of apparatus called?
……………………………………………………….....

Use the following space to describe how this apparatus can be used to investigate how some of the factors above affect transpiration:
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................………………………………………………………………………..

Plant responses
Plants respond to a number of stimuli, such as, light, gravity and …………………..

Plant stems are said to be ____________ geotropic as they grow against gravity, while they are positively _________________ as they grow towards light.  Roots, however, are _____________ geotropic.  These responses increase the likelihood of a plant obtaining sunlight and water.

The response of plants o sunlight is due to the plant hormone _______________.  The following diagram shows what happens:

In this diagram the sunlight causes more auxin to accumulate on the shaded side (the arrow thickness indicates this).  This causes this side of the plant to ________ more causing the stem to bend.
Use the space below to describe experiments to demonstrate both phototropism and geotropism: ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….................................................................................................................................…………………..

Plant reproduction

Define:

Sexual reproduction: …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Asexual reproduction: …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

In both plant and animal sexual reproduction a male and female ............................. gamete combine during fertilisation to produce a ........................................
Below is a typical insect and wind pollinated flower for you to label:
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Pollination: A pollen grain landing on the stigma causes the growth of a pollen _________. This makes its way through the style and allows the nucleus of the pollen grain to travel to the ovary to fuse with the nucleus of the .............................. The .................formed becomes an embryonic plant. The other contents of the ovule will develop into the cotyledons, which will act as a food reserve during germination before the plant can ............................... itself. The ovary surrounding this will develop into a ......................  This seed will remain relatively dormant until conditions are favourable for germination.  These favourable conditions include ...................................., ................................................., .........................................................
Plants can reproduce asexually, for example spider plants and strawberry plants which produce ............................................   These are lateral shoots which the parent plant produces new individuals when they make contact with the ground.

 Alternatively gardeners often artificially reproduce plants asexually by taking ............................... 

IGCSE Questions.

1. The diagram shows a section through a flower.

[image: image10.emf]
(a) Name the parts labelled A, B, C and D.

A ..............................................................................................................

B ..............................................................................................................

C ..............................................................................................................

D .......................................................................................................... (4)

2. A plant leaf was exposed to radioactive carbon dioxide as shown in the diagram below.

When the plant leaf is placed in the light and exposed to radioactive carbon dioxide, the

carbohydrate it makes is radioactive.

[image: image11.emf]
(a) (i) Describe how carbon dioxide gets into the leaf.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(2)

(ii) Name the process that uses carbon dioxide to make the carbohydrate.

................................................................................................................................................................(1)
(b) The amount of carbohydrate transported to other parts of the plant can be found by

measuring the amount of radioactivity.

(i) Name the tissue that transports the carbohydrate.

................................................................................................................................................................(1)
(ii) Name the carbohydrate that is transported in this tissue.

................................................................................................................................................................(1)
(c) The table below shows the amount of radioactivity in different parts of the plant after

24 hours.

[image: image12.emf]
(i) What evidence in the table shows that carbohydrate is transported both up and down the plant?

................................................................................................................................................................(1)

(ii) Suggest why the “other leaves” contain only small amounts of radioactive carbohydrate.

...............................................................................................................................................................(1)

(iii) Ignoring the leaf that was exposed, calculate how much more radioactive carbohydrate was found in the seeds than in all the other plant parts added together.

..................................................................................... counts per minute(1)

(iv) Explain why a supply of carbohydrate is needed for the uptake of minerals by

roots.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(3)
 (Total 11 marks)

3. (a) What word is used to describe water loss from the leaves of a plant?

........................................................................................................................................................(1)

(b) Loss of water from a leafy shoot can be measured using the apparatus below.

[image: image13.emf]
This apparatus was used by a student, in a brightly lit room, to measure the rate of

water loss from a leafy shoot. He measured how far the bubble moved in five

minutes. He measured this three times. The results are shown in the table.

[image: image14.emf]
(i) Use these results to calculate the mean (average) rate of water loss in cm per minute. Show your working.

Answer............................ cm per minute.(2)
(ii) If the room became colder, explain what would happen to the distance moved by the bubble.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(2)

 (iii) If the light intensity became lower, explain what would happen to the distance

moved by the bubble.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(2)

(c) Another student investigated the rate of water loss using a similar sized leafy shoot from a different species of plant. She noticed that the upper and lower surfaces of these leaves were covered with tiny hairs. Suggest how these hairs would affect the rate of water loss from this leafy shoot.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(2)

 (Total 9 marks)

4. A student wanted to investigate how plants respond to stimuli.

(a) First of all, she used a seedling that had a small shoot. She shone light onto one side of the shoot for 24 hours. The results of her investigation are shown in the diagram.

[image: image15.emf]
(i) Describe what effect the light had on the shoot.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(1)

(ii) What is the name of the response of this shoot to light?

................................................................................................................................................................(1)
(iii) Explain how auxin is involved in the response of this shoot to light.

....................................................................................................................................................................

....................................................................................................................................................................

................................................................................................................................................................(2)

 (b) The student then allowed another seed to germinate. After three days she placed the seedling on its side in the dark. The diagram shows the seedling after a further 24 hours.

[image: image16.emf]
(i) What is the name of the response of the seedling root?

.............................................................................................................(1)
(ii) Give two advantages to the seedling of the root growing in this way.

1. ................................................................................................................................................................

....................................................................................................................................................................

2. ................................................................................................................................................................

................................................................................................................................................................(2) 
(Total 7 marks)
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How might light intensity affect transpiration?


…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..





Temperature
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Adaptations:……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
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