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Introduction



Preparing for the test


You might find the following points helpful when preparing for the Cambridge Checkpoint Science Secondary 1 Test.





•  Make sure that you are familiar with the science content that the test will cover. Use this revision guide to check your understanding of each topic area. You can tick off each section once you have practised it in the box provided.



•  Read the Tips for success boxes for useful pointers to the areas of understanding the test is looking to check.



•  Make sure that you are familiar with the types of questions that will be asked in the test.



•  Try to get hold of some past papers, and practise working through these in the time limits given, so that you know what is expected.



•  Spend some time practising the test-style questions (Spotlight on the test) in this revision guide.



•  Remember to look at the mark scheme so that you know how much each answer is worth.



•  Check your answers against the sample answers so that you can see how your answers will be assessed.





General revision tips





•  Find somewhere quiet to revise. Sit on a comfortable chair at a table and have a pen or pencil and some sheets of paper as well as this book. Plan what you will revise in your revision session. Remember to take a break; perhaps every 20 or 30 minutes to let your mind rest.



•  Just reading through the text is not always the best way of learning. It is better to make your revision more active. You should use a variety of active ways to make your learning secure. Here are some of them:







    •  Cover a diagram or table with your hand and try to recall what is there.


    •  Read through a section of text and write down each key word (those in bold type) on a piece of paper. Close your book and make a definition of each word or phrase.


    •  Read about a process and write down the words that you think are the key words to remember. Then, make a mind map by joining the words together with lines and writing a sentence on each line about how and why the words are linked together.


    •  Continue your active revision by completing the Check your understanding sections. Write your answers in the book or on some paper.


    •  Check your revision progress by responding on paper to each Tips for success.
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Questions in the Check your understanding sections that test your science enquiry skills are identified with a magnifying glass icon and a green background.


[image: ]





[image: ]







[image: ]







1 Plants
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Introducing plants


The organs of a plant
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Figure 1.1 The main organs of a plant








•  The root holds the plant in the soil, and takes up water and minerals from the soil.



•  The stem supports the leaves and flowers, and transports water and food through the plant.



•  The leaf produces food by photosynthesis (see page 3).



•  The flower contains the reproductive organs (see page 6).
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Tips for success


Remember the names and the functions of each of the plant organs.
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Absorption of water and minerals



Water in the soil contains dissolved minerals (see below). The taking up of water and the minerals dissolved in the water is called absorption. It takes place in the root hair part of the root.


Transport of water and minerals





•  The water and minerals are drawn up the root and stem and into the leaves in tiny tubes called xylem vessels.



•  Most of the water in the leaves evaporates to form water vapour in the spaces between the leaf cells. The water vapour escapes into the air through holes in the leaf surface called stomata.



•  This process by which plants lose water is called transpiration and the movement of water through the plant is called the transpiration stream.





The importance of water to plants





•  The chemical reactions of life such as respiration and photosynthesis take place in water. Without water, plants would die.



•  A lack of water makes a plant wilt, so that the leaves are not held up to the sunlight. Photosynthesis is reduced and then stops.





The importance of minerals to plants


Nitrogen, phosphorus and potassium are three important minerals.






	Mineral

	Needed for …

	Absence causes …






	nitrogen

	leaf development

	yellow leaves and poor growth






	phosphorus 

	root development

	poor growth






	potassium

	flower and fruit development

	yellow leaves which grow abnormally
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Tips for success


Make sure you can label the parts of a plant, and that you know which minerals are needed for the growth of each part.
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Check your understanding





1 Label A–D on Figure 1.1 on page 1.



2 Where does the absorption of water take place?



3 Where does the evaporation of water take place?



4 Draw an arrow on Figure 1.1 to show the transpiration stream. Label the arrow.



5 Which mineral is needed for the growth of A, B and D?
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David is growing a plant on his windowsill. He notices that it has weak shoots and roots. Give a reason for this.


[1]
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Photosynthesis



Definition of photosynthesis


Photosynthesis is the process by which plants make biomass and oxygen from water and carbon dioxide, using energy in light that has been trapped in chlorophyll.


The stages in photosynthesis
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Figure 1.2 The stages in photosynthesis
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Tips for success


Remember that photosynthesis takes place in the chloroplasts of plant cells.
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The starch test


The starch test can be used in three investigations about photosynthesis.


This is how you carry out the starch test.





1 A leaf is dipped in boiling water to soften it.



2 The leaf is then boiled in ethanol to remove the chlorophyll. The leaf is again dipped in boiling water to soften it.



3 Iodine solution is poured over the leaf.



4 A black colour indicates the presence of starch; a brown colour indicates the absence of starch.





A destarched plant


Photosynthesis investigations begin by destarching the plants that will be used. A plant is destarched by putting it in a dark place for two or three days.


Photosynthesis investigations


If a plant does not receive water, it cannot photosynthesise and produce starch. It will eventually die. Three further investigations can be made to study photosynthesis.



1 Carbon dioxide and starch production



Two destarched plants, A and B, are placed in a sunny place for a few hours, as shown in Figure 1.3. The leaves are then tested for starch.





•  Soda lime absorbs carbon dioxide from the air, so destarched plant A does not make starch.



•  Sodium hydrogencarbonate releases carbon dioxide into the air, so destarched plant B can make starch.





2 Light and starch production


A destarched plant is set up as shown in Figure 1.4 and placed in a sunny place for a few hours. Leaves 1 and 2 are then tested for starch.
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Figure 1.3 Investigating the effect of carbon dioxide on starch production







[image: ]

Figure 1.4 Investigating the effect of light on starch production





3 The effect of chlorophyll on starch production


A variegated leaf has green parts where chlorophyll is present, and white parts where chlorophyll is absent.


A destarched plant with variegated leaves is left in a sunny place for a few hours. The leaves are then tested for starch.
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Figure 1.5 A variegated leaf
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Check your understanding





6 In Figure 1.3, which plant produces starch: A or B?








7  a) In Figure 1.4, which leaf does not produce starch?


    b) Explain your answer.








8 On Figure 1.5, shade in the parts of the variegated leaf that turned black in the starch test.
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The production of oxygen



The role of light in photosynthesis can be investigated by setting up two samples of water plants and testing for the production of oxygen (Figure 1.6).
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Figure 1.6 The production of oxygen by water plants





The water plants are left for a week and the amount of gas in each test tube is observed. Only the plant placed in the light produces gas. The gas is tested for oxygen by plunging a glowing splint into the test tube. If oxygen is present the splint relights.
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Tips for success


Remember that oxygen will relight a glowing splint, but carbon dioxide will extinguish a lit splint.
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The word equation for photosynthesis
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Figure 1.7 All about photosynthesis
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Check your understanding





9 On a sheet of paper, make a large copy of Figure 1.7 and complete the answers to each of the questions.
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Complete the word equation for photosynthesis:


carbon dioxide + _________ + light energy → _________ + oxygen


[1]
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Plant reproduction



The flowers of a plant contain the organs of reproduction. There are two kinds of flowers: insect-pollinated flowers and wind-pollinated flowers.


The parts of a flower
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Figure 1.8 Parts of a flower





Wind-pollinated flowers do not have scent, may not have petals, and their anthers and stigmas hang outside the flower.
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Tips for success


Make sure you know the structural differences between wind-pollinated flowers and insect-pollinated flowers.
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Pollination


Pollination is the transfer of pollen from the anther to the stigma. After pollination a pollen tube grows from the stigma down the style and into the ovary.


Fertilisation


The male gamete travels down the pollen tube to the female gamete in an ovule. Fertilisation occurs when the male gamete and female gamete fuse.



After fertilisation



The ovule forms a seed and the ovary becomes a fruit.


Dispersal of fruit


Plants have ways to disperse fruit to spread out the seeds. This allows the seeds to have enough soil, space and light in which to grow.
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Check your understanding





10 Label Figure 1.8 on page 6.



11 Write the following stages of plant reproduction in the order in which they occur:







    A fertilisation occurs


    B petal attracts insect


    C fruits dispersed


    D pollen tube grows


    E insect feeds on nectar in flower and picks up pollen


    F seeds grow


    G insect visits another flower and leaves pollen on stigma


    H seed and fruit form


    I male gamete travels down pollen tube
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Look at the pictures below of a dandelion fruit and a maple fruit.
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Figure 1.9








a) How are they dispersed?





[1]





b) Name one feature that helps them to be dispersed in this way.





[1]
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2 Humans as organisms
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Parts of the body


Major organ systems
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Figure 2.1 The major organs of the body





The organs of the body perform a range of tasks to keep the body alive.





•  The nervous system uses messages from the sensory organs and sends messages to the muscles to coordinate the activities of the body.



•  The digestive system breaks down food so that the energy and materials it contains can be used by the body.



•  The respiratory system takes in oxygen from the air and releases carbon dioxide.



•  The excretory system removes poisonous liquid wastes.
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Tips for success


Make sure you know which organs make up each of the major organ systems.
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The skeleton


The skeleton has three functions.





•  Protection: the skull protects the brain; the vertebrae, which form the backbone, protect the spinal column; the backbone and ribs protect the heart and lungs.



•  Support: the bones provide a strong structure which holds the organs up so they do not squash one another.



•  Movement: the place where two bones meet is called a joint. Many joints allow movement. Hinge joints (for example, elbow) allow backwards and forwards movement. Ball and socket joints (for example, hip and shoulder) allow side-to-side movement, too.





At a movable joint you find:





•  ligaments, which hold the bones together



•  cartilage, which protects the ends of bones from wear



•  synovial fluid, which reduces friction as the bones move.





Antagonistic muscles





•  A muscle can move. It contracts (gets shorter) when it moves. A muscle cannot make itself longer again. It needs another muscle to pull it back to its original length.



•  Many muscles are arranged in pairs so that when one muscle contracts it makes the other muscle in the pair relax and lengthen. The action of one muscle is antagonistic or opposite to the other. Muscles arranged like this are called an antagonistic muscle pair.
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Figure 2.2 Antagonistic muscles
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Tips for success


Remember how antagonistic muscles operate.
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Check your understanding





1 On Figure 2.1 on page 8 write the name of the system to which each organ belongs.



2 Look at Figure 2.2 above.







    a) Which muscle is i) contracted, ii) relaxed?


    b) Draw an arrow on the diagram to show the way the lower arm moves when the muscles swap their actions.


    c) What coats the end of bone X to protect it from wear?


    d) What holds bones X and Y together?
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Which antagonistic pair of muscles controls the elbow joint in humans?


[1]
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Diet and nutrition



Nutrients





•  A nutrient is a chemical which is needed by the body to keep it in good health.









	Nutrient

	Function

	Foods rich in the nutrient






	protein

	growth and repair of body tissues

	meat, beans, lentils, milk, cheese






	fats

	provide energy that is stored in the body

	cheese, butter, peanuts






	carbohydrates 

	provide energy which can be used quickly

	bread, rice, pasta






	vitamins

	wide range of functions in keeping the body healthy
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