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Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.


Track your progress

Use the revision planner on pages iv to xii to plan your revision, topic by topic. Make a note when you have:


	•  revised and understood a topic

	•  tested yourself

	•  checked your answers.



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.



Features to help you succeed
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Exam tips

Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Now test yourself

These short, knowledge-based questions provide the first step in testing your learning. Answers Online (see right).
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Definitions and key words

Clear, concise definitions of essential key terms are provided where they first appear.
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Worked examples

Worked examples are given throughout the book.
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Exam practice

Practice exam questions are provided for each topic.

Use them to consolidate your revision and practise your exam skills.
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Online

Go online to check your answers www.hoddereducation.co.uk/myrevisionnotes
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Level coding

If you are taking GCSE Double Award Foundation-tier you need to study only the material with no bars.


H

If you are taking GCSE Double Award Higher-tier you need to study the material with no bars, plus the material with the purple H bar.
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Countdown to my exams
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6–8 weeks to go


	•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages iv to xii to familiarise yourself with the topics.

	•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.

	•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.

	•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go


	•  Read through the relevant sections of this book and refer to the exam tips and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.

	•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers online (see below).

	•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.

	•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online at www.hoddereducation.co.uk/myrevisionnotesdownloads

	•  Try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.

	•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go


	•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.

	•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.

	•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination


	•  Flick through these Revision Notes for useful reminders, for example the exam tips and key terms.

	•  Check the time and place of your examination.

	•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water.

	•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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1 Cells


The cell is the basic building block of animals and plants. Bacteria are formed of single cells.
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Cell – the basic building block of all living organisms. Plants and animals are formed of millions of cells, but a bacterium is formed of only one cell.
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Animal, plant and bacterial cells

Table 1.1 summarises the main features of animal, plant and bacterial cells (see also Figure 1.1).

Table 1.1 Animal, plant and bacterial cells




	Structure
	Function
	Present in



	animal cells
	plant cells
	bacterial cells





	Cell membrane
	Forms a boundary to the cell and is selectively permeable, controlling what enters and leaves
	Yes
	Yes
	Yes



	Cytoplasm
	Site of chemical reactions
	Yes
	Yes
	Yes



	Nucleus
	Control centre of the cell containing genetic information in the form of chromosomes; surrounded by a nuclear membrane
	Yes
	Yes
	No



	Nuclear membrane
	Boundary of nucleus; controls what enters and leaves the nucleus
	Yes
	Yes
	No



	
H

Mitochondria

	Sites of cell respiration
	Yes
	Yes
	No



	Cell wall
	Made of cellulose – a rigid structure that provides support
	No
	Yes (cellulose)
	Yes (non-cellulose)



	Vacuole (large permanent)
	Contains cell sap and provides support
	No
	Yes
	No



	Chloroplasts
	Contain chlorophyll; the place where photosynthesis takes place
	No
	Yes
	No



	Plasmids
	Small circular rings of DNA
	No
	No
	Yes
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Exam tip

The only structures present in all three types of cell are cell membranes and cytoplasm.
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Figure 1.1 Animal, plant and bacterial cells





Using a microscope to examine plant and animal cells


Making a slide of plant cells
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	•  Peel a small section of onion tissue and place on the centre of a microscope slide.

	•  Add water using a drop pipette to the onion tissue to stop it drying out.

	•  Gently lower a coverslip onto the onion tissue. The coverslip will help protect the lens should the lens make contact with the slide, and it also prevents the cells from drying out.

	•  Set the slide onto the stage of the microscope and examine using low power first and then high power.
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Exam tip

The coverslip should be lowered one end first on to the onion tissue, to avoid trapping air bubbles (seen as black rings if air is trapped between the slide and the coverslip).
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Making a slide of animal cells
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	•  Using your nail or an inter-tooth brush, gently scrape the inside of your cheek.

	•  Smear the material gathered onto the centre of a microscope slide.

	•  Carefully lower a coverslip on top, as described above.

	•  Observe using a light microscope; first at low power, then using high power.
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Exam tips


	•  When looking at onion cells under a microscope you will probably see the cell walls, cytoplasm, nuclei (if stained, with iodine for example) and possibly the vacuole. You are unlikely to see cell membranes and will not see chloroplasts or mitochondria.

	•  Plant cells are much more regularly shaped than animal cells – they are usually much larger as well.

	•  When using a microscope you should always use low power first. You can see more at low power – there is a greater field of view – so it is easier to find what you are looking for. It is also easier to focus at low power than high power.
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Now test yourself


	1  State the function of the cell membrane in cells.

	2  Name one structure that is present in bacterial cells but not in plant or animal cells.

	3  Give one reason for using a coverslip when making slides of plant or animal cells.
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Multicelled organisms and specialisation

In multicelled organisms cells and regions of the body become specialised, as summarised in Table 1.2.

Table 1.2 Specialisation in multicelled organisms




	Structure
	Description





	Cell
	Basic building block of living organisms, e.g. animal cell



	Tissue
	Groups of cells with similar structures and functions, e.g. skin



	Organ
	Groups of different tissues working together to form a structure with a particular function, e.g. brain



	Organ system
	Organs organised into organ systems, e.g. the nervous system



	Organism
	Different organ systems make up the organism, e.g. human
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Exam tip

In terms of increasing complexity, you should remember the order:

cell → tissue → organ → organ system → organism
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Exam practice


	1  (a)  Figure 1.2 represents a plant cell.

[image: ]

Figure 1.2




	(i)   Name the parts labelled A, B and C.
[3]


	(ii)  Give the letters of three structures that are also present in animal cells.
[3]





	    (b)  Complete the sentences below.
The ……………………. is the part of the cell that contains chromosomes. Chemical reactions take place in the ………………………… .

[2]


	    (c)  State two structures that are found in bacterial cells but are not in plant or animal cells.
[2]


	2  (a)  A thin piece of onion epidermis (skin) is placed onto a microscope slide. What else must you do before the slide is ready for observation using a microscope?
[3]


	    (b)  Suggest why onion cells do not contain chloroplasts.
[1]




Answers online
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2 Photosynthesis and plants



Photosynthesis

In photosynthesis plants make food (sugars and starch) using light energy. The light is trapped by chlorophyll in chloroplasts in plant leaves.

The word equation for photosynthesis is:
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H

The balanced chemical equation is:
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As photosynthesis requires (light) energy to work, it is an endothermic reaction.
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Photosynthesis – a process in plants in which light energy is trapped by chlorophyll to produce food.

Endothermic reactions – reactions that require energy to be absorbed (taken in) to work.
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Photosynthesis experiments

The glucose produced during photosynthesis is usually converted into starch for storage. One way of showing that photosynthesis has taken place is by showing that starch is present in a leaf.

This can be done using a starch test, as described in Table 2.1.
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Starch test – a test to show whether or not starch is present in a plant leaf.
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Table 2.1 Carrying out the test for starch




	Step
	Method
	Reason





	1
	Put the leaf in boiling water
	This kills the leaf and stops further reactions



	2
	Boil the leaf in ethanol (alcohol) – this must be done in a water bath with the very hot/boiling water poured from an electrical kettle, as alcohol is flammable (Bunsen burners should not be used)
	This removes chlorophyll (green colour) from the leaf



	3
	Dip the leaf in boiling water again
	This makes the leaf soft and less brittle (boiling in ethanol makes the leaf rigid)



	4
	Spread the leaf on a white tile and add iodine
	If starch is present, the iodine will turn from yellow-brown to blue-black







[image: ]

Exam tips


	•  The chlorophyll is removed as it makes it easier to see any colour change with iodine.

	•  If asked to give the colour change of a positive starch test make sure you give the actual colour change and not just the final colour – if starch is present the colour change is yellow-brown to blue-black.
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Before carrying out investigations into photosynthesis, it is usually necessary to destarch the plant. This involves leaving the plant in darkness (e.g. a dark cupboard) for 48 hours. This is necessary to make sure that any starch produced is only produced during the investigation.
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Exam tip

If plants were not destarched in these investigations the investigation would not be valid, as it would be impossible to say whether any starch present was produced during the investigation or was there before the investigation started.
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You should carry out investigations that can show that light, carbon dioxide and chlorophyll are necessary for photosynthesis.


Showing that light is needed for photosynthesis


	•  Destarch a plant.

	•  Partially cover a leaf on a plant with foil.

	•  Put the plant in bright light for at least 6 hours.

	•  Test the leaf for starch (Figure 2.1).
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Figure 2.1 Experiment to show that light is required for photosynthesis to occur



The results show that starch is only produced in the parts of the leaf that received light – showing that light is necessary for photosynthesis.



Showing that chlorophyll is needed for photosynthesis

Some plants have leaves that are part green and part white. These leaves are described as variegated leaves.


	•  Destarch a variegated plant.

	•  Put the plant in bright light for at least 6 hours.

	•  Test the leaf for starch.



The starch test will show that starch is only produced in those parts of the leaf that had chlorophyll (were green).



Showing that carbon dioxide is needed for photosynthesis


	•  Destarch a plant.

	•  Set up as shown in Figure 2.2 – the sodium hydroxide absorbs carbon dioxide from the air inside the plastic bag.

	•  Leave the plant in bright light for at least 6 hours.

	•  Test one of the leaves for starch.



A negative starch test will show that carbon dioxide is necessary for photosynthesis.
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Figure 2.2 Experiment to show that carbon dioxide is needed for photosynthesis





Showing that oxygen is produced

Using apparatus similar to that in Figure 2.3, it is possible to demonstrate that oxygen is produced in photosynthesis.

The rate of photosynthesis affects the rate at which the bubbles of oxygen are given off, and this can be used to compare photosynthesis rates in different conditions. For example, by moving the position of the lamp it is possible to investigate the effect of light intensity on photosynthesis.
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Figure 2.3 Experiment to show that oxygen is produced during photosynthesis
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Now test yourself


	1  State why leaves are dipped in boiling water after the chlorophyll is removed during the starch test.

	2  Name the chemical used in photosynthesis investigations to absorb carbon dioxide.

	3  What is a variegated leaf?
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Prescribed practical B1

Investigate the need for light and chlorophyll in photosynthesis by testing a leaf for starch
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Limiting factors in photosynthesis

The environmental factors light, carbon dioxide and temperature all affect the rate of photosynthesis. If all three are present in sufficient quantities, the rate of photosynthesis will be at its optimum.

If any of these factors are at sub-optimal levels, the rate of photosynthesis will be reduced. A limiting factor is a factor that limits the rate of photosynthesis due to that factor being present at a sub-optimal level.
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Limiting factor – an environmental factor that limits the rate of photosynthesis due to that factor being present in too small an amount.
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Exam tip

Light (to provide energy) and carbon dioxide (a raw material) are necessary for photosynthesis, so normally the more of these are present the faster the photosynthesis reaction takes place (up to a maximum). As temperature affects the rate of all reactions (e.g. through the speed of molecules diffusing and its effect on enzyme activity), it will affect the rate of the photosynthesis reaction.
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H

Higher tier candidates need to be able to interpret data on limiting factors – typically in the form of graphs or tables. Figure 2.4 is a graph providing data on all three limiting factors. In this graph, lines A, B and C represent the rates of photosynthesis in three different regimes (A – low carbon dioxide and low temperature; B – high carbon dioxide and low temperature; and C – high carbon dioxide and high temperature).
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Figure 2.4 Limiting factors in photosynthesis



At point *1 both carbon dioxide and temperature levels are limiting the rate of photosynthesis. At point *2 temperature is limiting the rate.


The relationship between photosynthesis and respiration

Hydrogencarbonate (bicarbonate) indicator is red in normal atmospheric (0.04%) carbon dioxide levels. It turns yellow in increased carbon dioxide levels but purple in decreased carbon dioxide levels.

Figure 2.5 shows how hydrogencarbonate indicator can be used to demonstrate the processes respiration and photosynthesis in plants.
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Figure 2.5 The effects of photosynthesis and respiration on gas exchange in plants




Interpretation of results


	•  In boiling tube A the rate of photosynthesis exceeded the rate of respiration, resulting in the concentration of carbon dioxide in the tubes decreasing and turning the indicator purple.

	•  In boiling tube B there was only respiration taking place (the foil prevented photosynthesis). The carbon dioxide concentration in the boiling tube increased, turning the indicator yellow.

	•  In boiling tube C both photosynthesis and respiration were taking place but the rate of photosynthesis was much reduced (due to the partial shading) – the rates of photosynthesis and respiration were equal and the amount of carbon dioxide used in photosynthesis was the same as the amount released in respiration. There was no change in carbon dioxide levels and the indicator remained red. The point at which the rates of photosynthesis and respiration are equal is referred to as the compensation point.
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Example

Describe how to use hydrogencarbonate indicator to find the amount of light required to reach the compensation point (the point at which the rates of photosynthesis are equal) in pondweed.

Answer


	1  Add a section of pondweed to hydrogencarbonate indicator in a boiling tube.

	2  Add a bung.

	3  Leave the pondweed for 20–30 minutes in a particular light intensity and check the colour of the hydrogencarbonate indicator.

	4  Increase or decrease the light intensity by moving a lamp or using a dimmer switch and repeat step 3.

	5  Repeat step 4 until the indicator remains red.
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Leaf structure

Leaves are plant organs in which photosynthesis occurs. Figure 2.6 shows a cross-section of a mesophytic leaf.
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Figure 2.6 Cross-section of a mesophytic leaf
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Exam tip

A mesophytic leaf is a typical unspecialised leaf – the plants have reasonable supplies of water, but not so much that they don’t need to have some adaptations to reduce water loss.
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Leaves are highly adapted for light absorption and gas exchange, as summarised in Figure 2.7.
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Figure 2.7 Leaf adaptations for light absorption and gas exchange
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Now test yourself


	4  What is the function of the waxy cuticle in leaves?

	5  Why do the epidermal cells at the top of the leaf have no chloroplasts?

	6  What is the function of the intercellular spaces in leaves?
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Exam practice


	1  (a)  Give the word equation for photosynthesis.
[2]


	    (b)  (i)  Name the chemical that absorbs light in plants.
[1]


	(ii)  Name the cellular structures that contain this chemical.
[1]





	    (c)  Photosynthesis is an endothermic reaction. What is meant by the term ‘endothermic reaction’?
[1]


	2  (a)  (i)  Describe how you would destarch a plant.
[1]


	(ii)  Why is it necessary to destarch a plant in a photosynthesis investigation?
[1]





	    (b)  Give one safety precaution necessary when carrying out a starch test.
[1]


	    (c)  Explain fully why leaves are boiled in ethanol when testing for starch.
[2]





	3  Explain the changes in carbon dioxide level between the periods A and B in Figure 2.8.
[4]
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Figure 2.8




	4  Figure 2.9 shows a cross-section through a leaf.
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Figure 2.9




	(a)  (i)  Identify the layer X.
[1]


	      (ii)  Using the diagram, give three reasons why more light will be absorbed in layer X than in layer Y.
[3]


	(b)  (i)  Name the cells labelled Z.
[1]


	      (ii)  Give the function of these cells.
[1]






Answers online
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« The spongy mesophyll cells have a large surface
area for gas exchange

« The intercellular spaces in the spongy mesophyl
allow carbon dioxide to enter and oxygen to
leave the photosynthesising cells, which are
mainly concentrated in the palisade layer

« Stomata that allow carbon dioxide and oxygen to
enter the leaf; the guard cells can open and
close the stomatal pore — in many plants stomata
are open during the day and closed at night
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Cuticle — waxy layer prevents evaporation and acts as a
physical defence against microorganism infection

The epidermis - no chloroplasts

The palisade mesophyll layer -
cells with many chloroplasts

The spongy mesophyll layer —
Intercellular | cells with air spaces between
space them and fewer chloroplasts

in each cell

Stoma

Guard Guard cell
cell





OEBPS/images/7-1.png
In this region lignt is limiting
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carbon dioxide + water — glucose + oxygen
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