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How to use this book


To make your study of Cambridge Checkpoint Science as rewarding as possible, look out for the following features when you are using this book:



	●  These aims show you what you will be covering in the chapter.
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Do you remember?

This will show you the ideas you have learnt before. Think about what you already know before you begin.
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Science activity

Science activities may be about developing a science skill or making a science enquiry.




Science in context

In this box you will find information about how scientists working alone or together have built up our understanding of the world over time, how science is applied in our lives, the issues it can raise and how its use can affect our global environment.




Science extra

The information in these boxes and any other boxes which have the ‘Science extra’ heading is extra to your course, but you may find these topics interesting and they may help you with your understanding of the overall chapter topic.




DID YOU KNOW?

This is a fact or piece of information that may make you think more deeply about the topic, or that you may share as a fun fact with your family and friends.




Summary

This box will show you how much you have learnt by the end of the chapter.



This book contains lots of activities to help you learn. Some of the questions will have symbols beside them to help you answer them.

Look out for these symbols:





	[image: image]
	This blue dot shows you that you have already learnt some information to help you with this topic.
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	If a question has a purple link symbol beside it, you will have to use your skills from another subject.
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	This star shows where your thinking and working scientifically enquiry skills are being used.
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	Scientists use models in science to help them understand new ideas. This icon shows you where you are using models to help you with your ideas in science.
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	This green dot shows you that you are considering a scientific issue in a context which requires your understanding of some of the science facts you have learnt.
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	This icon tells you that content is available as audio. All audio is available to download for free from 
www.hoddereducation.com/cambridgeextras
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	There is a link to digital content at the end of each unit if you are using the Boost eBook.








CHALLENGE YOURSELF

These activities are a challenge! You may have to think a bit harder to get the correct answer.




LET’S TALK

When you see this box, talk with a partner or in a small group to decide on your answer.
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Work safely

This triangle provides you with extra guidance on working safely.



Words that look like this are glossary terms, and you will find definitions for them in the glossary at the back of this book. Other key terms that may not be included in the glossary look like this.








Introducing science



In this chapter you will learn:


	●  how a scientist grows up


	●  about scientific enquiries


	●  how models and representations are used in science


	●  stories about scientists


	●  about scientists working together (Science extra)


	●  how people communicate about science.







A scientist grows up

[image: image]
▲  Figure 1 Scientists use a range of equipment to carry out enquiries.



When do you think people become scientists? Figure 2 on page vii shows a timeline to help you decide.

Babies wouldn’t look and listen if they were not curious about their surroundings, so we may say that curiosity is one of the first signs of being a scientist.

Later, as children grow and learn to speak, they begin to ask questions about what they see and hear. They want to know how things work – like machines, for example – and why events such as night and day happen.

As children grow, they begin to wonder if they could perhaps make something work better and think creatively about how they could improve it. Later, when they begin making scientific investigations at school, they use their imagination and creativity to help them to plan their work.

When investigations become more complicated, as they take longer to carry out and more data needs to be collected, students develop patience and perseverance. For example, when a stop-clock or timer fails to work properly, it can be replaced, and students can begin the experiment again.

[image: image]
▲  Figure 2 We are all scientists from a very early age.




LET’S TALK

At what time in their lives do you think people become scientists? Explain your answer.

Which signs of being a scientist do you have? Give examples to support your answer.





	1   You see a tree fall down in a high wind and hear it crash to the ground. If the tree was a long way away, and nobody could see or hear it, would it still make a sound as it hit the ground? Explain your answer.


	2   How could you test your answer to Question 1?


	3   Name two signs of being a scientist that you displayed when you answered Question 1.







Scientific enquiry

We make scientific discoveries by carrying out scientific enquiries. A scientific enquiry is divided into three steps and in each step, scientists conduct a range of activities as described here.

[image: image]
▲  Figure 3 Scientific enquiry began 1200 years ago, when Muslim scholars began testing their ideas with investigations.




Step 1 Purpose and planning


	●  Use scientific understanding to think up a hypothesis that can be tested.


	●  Give examples of where unexpected results from enquiries have improved our scientific understanding.


	●  Use scientific knowledge and understanding to make predictions about what might happen in a scientific enquiry.


	●  Test the hypotheses by planning a range of different types of investigation to gather appropriate evidence.


	●  Identify risks in the planned practical work and control them by making a risk assessment.




Step 2 Carrying out a scientific enquiry


	●  Use observations, tests and secondary sources to sort phenomena, materials, objects and living things into groups. Use classification systems and make keys based on the classification system and use them.


	●  Identify the equipment needed for an experiment or investigation and use it for the purposes for which it was designed.


	●  Gather more reliable data by increasing the range of observations and measurements made and, where necessary, increase the number of times they are repeated.


	●  Explain why accurate and precise measurements are needed in an experiment or investigation in order to produce reliable data.


	●  Always consider the risks involved in practical work and use a risk assessment to work safely.


	●  Use scientific knowledge and understanding to decide whether to gather evidence by first-hand experience, through experiments and observations, or whether to use secondary sources to provide the data that is needed.


	●  Collect the number of observations and measurements you need to provide reliable data and record them. Summarise them appropriately for further examination.




[image: image]
▲  Figure 4 Scientists choose and assemble equipment once they have decided what evidence needs to be collected and what observations need to be made.



Step 3 Analysis, evaluation and conclusions 


	●  Look at the amount of evidence that has been collected and assess its strengths to help you decide whether it proves or disproves the hypothesis


	●  Look for patterns and trends in results and, if found, describe them. Identify any anomalous results and suggest why they do not fit in with a pattern or trend.


	●  Look through the results and decide what they might show. Then consider the limitations of the data before making a conclusion. Follow the conclusion with suggestions for further experiments and investigations to make the data more reliable and less limited.


	●  Present the results in such a way that they can be easily interpreted. If they form a set of data points, predict results between them.


	A data point is a single piece of information. In science, it could be a measurement of temperature, such as 37°C, or a measurement of force, such as 10 N. When you record the temperature over a period of time, you make a collection of data points in a table, although they just look like numbers. When you present your data as a graph, the temperature at a particular time forms a point – a data point on your graph.


	●  Look at the experiments and investigations that have been made by yourself and others and evaluate them in terms of providing reliable data for conclusions. From the evaluation, suggest how the work can be improved and explain any changes that you think need to be made.




[image: image]
▲  Figure 5 A seismograph is used to measure the vibrations of the Earth’s surface. This one is showing vibrations due to an earthquake which measured over 9 on the Richter scale. This scale is named after Charles Richter, who invented it to measure the energy released by earthquakes.




A closer look at scientific enquiry

You should be familiar with these scientific terms:


	●  hypothesis


	●  prediction


	●  investigation


	●  experiment


	●  variables


	●  fair test


	●  trend


	●  pattern


	●  anomalous result


	●  data/data points.





Using models and representations in science

When data collected in a scientific enquiry is analysed, evaluated and conclusions are drawn, scientists sometimes make a model or use an analogy so that the data and conclusions are easier to understand. Models have strengths and limitations. You should be able to recognise and describe them. However, models and analogies are built on the results of current investigations, and conclusions can change as further investigations are carried out, and the models and analogies can be changed too. Some models, however, do remain the same, such as the symbols in chemistry and the formulae used throughout science studies. You should learn to use these as you work though this book and move onto further studies.


LET’S TALK

What do you understand by the following terms? Give an explanation of each one.


	●  hypothesis


	●  prediction


	●  investigation


	●  experiment


	●  variables


	●  fair test


	●  trend


	●  pattern


	●  anomalous result


	●  data


	●  data points




What is an analogy? Share your ideas.



Unexpected results

When an enquiry begins, a hypothesis is made, followed by a prediction based upon it. The investigation takes place and usually the scientists have some idea of what to expect based on their knowledge and understanding. Sometimes the investigation leads to a result that is unexpected. When this happens, the scientists gain some more knowledge and understanding of a process, phenomenon or event and this can lead to further investigations. Try the following enquiry and see whether or not your result is the one you expected.

[image: Image]


What happens when the ice melts?


You will need:

a glass, a piece of ice or ice cubes, a jug of water, a camera.



The question can be more precisely set out as follows:

When a glass of water is full to the brim and has a piece of ice in it, what happens to the water in the glass as the ice melts?

Use this version of the question to construct a hypothesis.

Hypothesis

Construct a hypothesis in which you say what will happen and explain why it will happen.

Prediction

State your prediction based on your hypothesis.

Process


	1  Fill a glass almost full of water.


	2  Add a piece of ice to the water.


	3  Place the glass somewhere that it can be safely left for the ice to melt.


	4  Fill the glass to the brim with water.




[image: image]
▲  Figure 6 What happens when the ice melts?





	5  Photograph the glass and the table or benchtop on which it stands.


	6  Leave the ice to melt.


	7  When the ice has completely melted, take a second photograph.




Examining the results

Compare the data in the two photographs.

Conclusion

Compare your evaluation with your hypothesis and prediction and draw a conclusion.

An explanation of the result can be found on 
page 87, but to fully understand it you should read 

Chapters 7 and 
8. There are also several more examples of unexpected results leading on to discoveries in other chapters of this book.




Stories about scientists

Here are three stories about people from the past showing signs of being a scientist as they grew up. They later went on to make important discoveries. The first person lived about a thousand years ago, while the second and third lived and made important investigations in the twentieth century.

Alhazen’s first investigations on light

Alhazen (also known as Abu Ali al-Hasan ibn al-Hasan ibn al-Haytham) was a Persian scientist who lived about a thousand years ago. He read about the ideas of the Ancient Greeks and became interested in many subjects such as astronomy, physics, mathematics, medicine and engineering.

He discovered that the Ancient Greeks believed that we see objects around us because light rays leave the eye and hit the objects, making them visible. Alhazen thought about all the objects that we can see and then considered the stars. When he looked up at the sky, shut his eyes and then opened them, he could see the stars immediately. He knew that the stars were a long way away and believed they were just too distant for rays from the eyes to reach them in an instant.

Alhazen believed that the reverse of the Ancient Greeks’ idea was true – that light comes from the objects we see. He also believed that rays of light travel in straight lines. He set about testing his idea by setting up a dark room with a small hole in one wall. In a dark area outside the room he hung two lanterns, and then went back inside. He saw two spots of light on the opposite wall to the hole. He reasoned that each spot came from one of the lanterns, and when he checked their positions, he found that each lantern, hole and spot were in a straight line.

[image: image]
▲  Figure 7 Alhazen was particularly interested in investigating how light travels.




He then covered each lantern in turn with a cloth and discovered that the spot of light it produced became darker, but when he removed the cover the spot became bright again. From this, he reasoned that light does not come from the eye, but from objects around it that produce light.

The evidence provided by Alhazen’s work was later used by scientists in Europe to build up our knowledge about light.


DID YOU KNOW?

Something transparent, like a window made of glass, will let all light pass through it.

A translucent material will let some light through it.

An opaque material will not let any light pass through it.





	4   From looking at Alhazen’s interests, would you say that he was curious? Explain your answer.


	5   In Alhazen’s investigation, do you think the cloth with which he covered the lanterns was opaque or translucent? Explain your answer.


	6   What evidence did Alhazen first consider when thinking about light?


	7   What creative thought did Alhazen apply to the evidence?


	8   What do you think Alhazen decided he needed in order to test his ideas?


	9   Why do you think Alhazen used two lanterns?






Anna Mani and the study of the weather

Earlier we saw how curiosity, imagination, creativity and perseverance are needed for success as a scientist. In this story, we see how they played an important part in the life of Anna Mani.

Anna Mani (1918–2001) was born in India. She loved reading, and on her eighth birthday, in 1926, she asked for a set of encyclopaedias as a gift. By the time she was 12, she had read all the books in her local library. Mani thought about becoming a doctor, but found that she particularly enjoyed physics, so she went to college in Madras to study it. In one set of investigations, she studied how diamonds and rubies absorb light and what happens to this light. This involved exposing photographic film to the gemstones for up to 20 hours. During this time, Mani did not leave her experiments but slept in the laboratory with them!

Mani graduated in 1939 with a BSc Honours degree in chemistry and physics. In 1940 she won a scholarship to the Indian Institute of Science in Bangalore. In 1945 she travelled to England and continued her study of physics at Imperial College, London. This time she studied how to improve the accuracy of meteorological instruments such as thermometers, rain gauges and anemometers. In 1948, Mani returned to India and brought together scientists and engineers to make both instruments that she had studied before as well as instruments that record their own data.

From her studies on the weather, Mani became interested in the idea of using the energy in sunlight and wind as a source of power to generate electricity. In 1957–8 she set up stations around India to measure how solar radiation varied with the seasons. This data was then used to plan ways to capture energy from sunlight. Mani also organised the collection of data on the wind from over 700 weather stations across India, which has since been used to plan the setting up of wind farms. In around 1960, her weather studies also led her to become interested in the ozone layer, and she devised equipment to measure the amount of ozone in the atmosphere.

[image: image]
▲  Figure 8 Anna Mani was best known for her work as a meteorologist.



In addition to her studies, Anna Mani enjoyed the company of other scientists and the development of science in her country and around the world. She was a member of the Indian National Science Academy, the International Solar Energy Society and the American Meteorological Society. In 1976, she retired from her post as deputy director general of the Indian Meteorological Society, and in 1987 she was awarded the INSA KR Ramanathan medal for her achievements in science.

Mani, like most scientists, had other interests outside her work which helped her to relax, and she particularly liked trekking and bird-watching.



	10 Did Anna Mani show signs of being curious when she was young? Explain your answer.


	11 Patience and perseverance show dedication to an activity. When did Mani show great dedication to her work?


	12 At what stage of her life was Mani’s work mainly involved with obtaining and presenting evidence?


	13 At which point in her career did Mani’s work involve creativity on a large scale?


	14 What sources of secondary data did Mani’s work provide?


	15 Use the information in the text to draw a timeline of the key events in Anna Mani’s life.






Trevor Baylis and the clockwork radio

Trevor Baylis (1937–2018) was born in London, England, and became a swimmer, taking part in international competitions by the age of 15. He later got a job in a laboratory and also studied engineering at a local college. He went on to apply his scientific skills in the development of swimming pools. He combined his love of swimming and his work in swimming pool development by providing entertainment through swimming and working as a stunt man in a glass-sided pool.

In 1989, Baylis watched a television programme about AIDS in Africa. The programme stated that it was believed that the spread of the disease could be slowed if people could be educated about it by means of radio programmes. The problem was that radios needed either batteries or a power supply – and millions of people at risk of getting AIDS were too poor to afford batteries, or lived in villages in the countryside that did not have a power supply. Baylis immediately thought about a way to solve the problem by inventing a radio that did not need an outside source of electricity.

First, he connected a radio to an electric motor, and then connected a handle to the electric motor. When an electric motor receives a supply of electricity, it turns, but if the motor is turned with a handle, it generates electricity. Baylis checked that when he turned the handle the motor made electricity and the electrical energy made the radio work.

[image: image]
▲  Figure 9 Trevor Baylis invented a radio that needs no batteries or mains electricity.



The problem was that he had to keep turning the motor to make the radio work. He then thought of a way to store the energy from turning the handle so he could listen to the radio without having to make it work at the same time. He used a clockwork spring. It was wound up by turning the handle and then allowed to unwind, and as it did so, its stored energy passed to an electrical generator, which then supplied electricity to make the radio work. The first version of his clockwork radio could play for 14 minutes after the spring had been wound up for two minutes. Since then, wind-up radios have been developed that can charge up rechargeable batteries and some also have solar cells.


CHALLENGE YOURSELF

Create a presentation to explain how the work of Trevor Baylis helped so many people.





	16 How did Trevor Baylis show that he was curious about different things in his early life?


	17 Name two things in Baylis’ life, not connected with science, that eventually led to him caring for the disabled.


	18 What stimulated Baylis into devising the clockwork radio?


	19 What question might Baylis have asked himself when thinking about his new radio?


	20 What question do you think Baylis was finding the answer to when he used the handle to turn the motor connected to the radio?


	21 What question do you think Baylis was finding the answer to when he used the clockwork spring?







CHALLENGE YOURSELF

If you were to be a scientist, what would your science story be? Look at your interests as a child growing up, your interests in science and school, and any topics in biology, chemistry, physics or Earth and space.




LET’S TALK

Do you think it is a good idea for scientists to have other interests besides science, as Anna Mani did? Explain your answer.

Do you think it is a good idea for scientists to have an interest in science subjects other than the one they are working in, like Alhazen? Explain your answer.




Science extra: Scientists working together

In the past, scientists such as Alhazen, Galileo, Newton and Boyle worked alone or with a few assistants. In more recent years, very few scientists work alone. Today, most scientists work with others in their own country or other countries across the world, just as Anna Mani did, and sometimes they form teams to study a particular subject.

[image: image]
▲  Figure 10 Scientists working together.



However, scientists have been coming together to work and share their enthusiasm for science for hundreds of years. In 1603 in Rome, four young scientists set up the Accademia dei Lincei, which means ‘academy of the lynx-eyed’. At that time, people believed that the lynx was so keen-eyed, it could see through rocks and trees, so the name suggests that the scientists could use their powers of observation to see things that others could not.

Later, in 1660, the Royal Society of London for Improving Natural Knowledge was formed, and today it is called the Royal Society. Its Latin motto is Nullius in verba which can be translated as ‘take nobody’s word for it’.

[image: image]
▲  Figure 11 The Eurasian lynx.






LET’S TALK

If you were to form a science club at school, what would you use as your inspiration – an animal like the lynx, a famous scientist, the activity of doing an experiment or something else? If you were to make a logo for your club, what would it be? What motto could your club have? It could be in any language, not just Latin or English.




Communicating science

As you have studied over the years, you have been encouraged to communicate your ideas. They way that you did this may have started with drawing pictures of your observations or experiments and then may have moved on to recording data in tables, charts and graphs, or to making and demonstrating models.

All these are features of communication, which is essential in the work of scientists, as they share and peer review their work in scientific societies like the Royal Society and others around the world. These features of communication are used by scientists to inform everyone about the latest scientific developments and what they mean for our lives. The first organisation to do this was set up in 1799 in London, and was called the Royal Institution. It was formed to communicate science and technology to anyone who wanted to come and attend their lectures. The Royal Institution thrives to this day, giving lectures every year in late December, and taking versions of their lectures around the world. You can watch their lectures and other short films online on their YouTube channel.


LET’S TALK

Do you remember making a presentation about science? What was the topic and what did you do? How did you feel about making the presentation and what feedback did you receive? Could you see yourself as a science communicator? Explain your answer.



[image: image]
▲  Figure 12 Communicating ideas is essential in the work of all scientists, even young ones who are just beginning their formal scientific education.




Summary


	✔  Investigating our surroundings occurs from an early age and can lead to developing an interest in science.


	✔  There are three stages in scientific enquiry.


	✔  We use scientific models to make data and conclusions easier to understand.


	✔  Studying the lives of scientists reveals the human qualities that are needed to make scientific discoveries, and shows how scientific knowledge is developed through collective understanding and scrutiny over time.


	✔  Communication is essential to help scientists work together, and to inform all people of the developments in science and their consequences.
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End of chapter questions


	1  Plants grow towards the light. There are different colours in white light.


	Work out a testable hypothesis to further extend your knowledge about plant growth and light from these two pieces of information.


	2  As the Sun moves, it casts shadows of different lengths and directions. The Sun also takes many hours to cross the sky.


	Work out a testable hypothesis to further extend your knowledge about the movement of the Sun and the measurement of time.


	3  What do you predict will happen when a magnet is put on one side of a piece of cardboard and a steel paper clip is put on the other? Explain your prediction.


	4  What do you predict will happen to a puddle on a sunny day? Explain your prediction.


	
5  A plant grows the same amount each day. Its height is measured and found to be 10 cm. Five days later it is found to be 20 cm high.


	a  Use these data points to produce a line graph.


	b  If you had measured the plant height after three days, what would it have been?






	6  The number of birds coming to roost in a tree over five consecutive days is recorded in Table 1.




▼  Table 1








	
Day


	
Number of birds





	
Sunday


	
  3





	
Tuesday


	
35





	
Thursday


	
  7





	
Saturday


	
16





	
Monday


	
27







	

	a  Construct a graph with the x-axis showing the days and the y-axis showing the number of birds.


	b  Plot the data points on the graph to make a scattergram.


	c  Look at the arrangement of the data points and decide where you could draw a line through them from Sunday to Monday that suggests a trend. This is called the line of best fit.


	d  Using this line of best fit, predict the number of birds coming to roost on Wednesday.


	e  How reliable is your prediction? Explain your answer.
















1 Water and life




In this chapter you will learn:


	●  how water is absorbed from the soil by root hairs


	●  how water is transported through plants in xylem vessels


	●  about different types of stems (Science extra)


	●  how water that evaporates from the leaves is replaced by water from the xylem vessels in a process called transpiration


	●  how water absorbed from soil contains mineral salts that are used by plants


	●  how plants use magnesium and nitrates


	●  about monitoring vegetation with satellites (Science in context)


	●  how plant cells store water and minerals (Science extra)


	●  to describe the human renal system


	●  how kidneys remove urea from the blood


	●  about kidney machines (Science in context).
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Do you remember?


	●  Water exists in three states of matter. What are they?


	●  Is water an element, a compound or a mixture?


	●  Excretion is a characteristic of life. Name five more.


	●  What does the term ‘excretion’ mean?


	●  Name seven parts of a typical plant cell, such as one found in a leaf.


	●  Describe a root hair cell.
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The watery planet

Voyager 1 was a space probe that was launched from Earth in 1977 with the mission to leave the solar system and travel through interstellar space. In 1990, when it was six billion kilometres from our planet, it sent back a photograph which shows the Earth as a blue spot about the size of a full stop.

The Earth appears blue because of the water on its surface. Sunlight can be divided into different colours, as Newton showed almost four hundred years ago. These colours are absorbed by the water as the light rays pass down into it. The last of the colours to be absorbed is blue, and this is what made the planet look blue in Voyager’s picture. For spacecraft that do not travel as far away, blue is still the main colour in photographs that are taken of Earth, but there are other colours too, which come from the land surface.

The main colour reflected into space from the land is green, which comes from the plants that grow there. Plants obtain water through the water cycle and without it they, like all life on the planet, would not exist.


LET’S TALK

Use the water cycle to explain how water from the surface of the oceans becomes available for the plants on the land.



[image: image]
▲  Figure 1.1 The Earth as photographed from about 1.6 million kilometres away.




[image: image]
▲  Figure 1.2 The organs of a flowering plant.





DID YOU KNOW?

Only about 29 per cent of the Earth is covered by land. The remaining 71 per cent is covered by water, and most of that is in the oceans.

So if the planet is covered with so much water, should it really still be called ‘Earth’? What do you think?




DID YOU KNOW?

Scientists think that Europa, a moon of Jupiter, could have an ocean under its icy surface which may have life in it.

The Hubble space telescope has also detected water in the atmosphere of an exoplanet called K2-18b, which is 110 light years away in the constellation of Leo.
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Organs of a flowering plant 

There are five main organs in the body of a flowering plant. They are the root, stem, leaf, flower and bud.

The transport of water through the root and root hairs

Most plant roots have projections called root hairs. The tips of the root hairs grow out into the spaces between the soil particles. There may be up to 500 root hairs in a square centimetre of root surface. They greatly increase the surface area of the root so that large quantities of water can pass through them into the plant. The water in the soil is drawn into the plant to replace the water that is lost through transpiration from the surface of the leaves. The plant does not have to use energy to take the water in.



	1   Match the names of the organs to the letters in 
Figure 1.2.






[image: image]
▲  Figure 1.3 Schematic drawing of the movement of water in the root of a plant.




Xylem

Plants have cells which form tubes to transport water. The cells form columns in the plant and when they die, the walls between them break down to form tubes as shown in 
Figure 1.4.


[image: image]
▲  Figure 1.4 How a tube for transporting water is made in a plant.




[image: image]
▲  Figure 1.5 Celery stalks on a celery plant.




Each water-conducting tube is called a xylem (pronounced zylem) vessel. A group of vessels form xylem tissue, which makes up a part of structures called vascular bundles. These run through the plant from the root to the leaf, where they form leaf veins. If you have ever eaten celery, you will be familiar with vascular bundles. They form the celery fibres which sometimes stick between your teeth! The celery stalk is sometimes used in experiments.


Transport of water through the stem and leaves

The stem

The stem supports the leaves, and if a leafy plant is enclosed in a clear plastic bag like the one shown in 
Figure 1.6, after a while water is found inside the bag.

[image: image]
▲  Figure 1.6 Equipment used to show transpiration.




[image: Image]


Can you track the path of water through a stem?


You will need:

two similar-sized celery stalks (one with plenty of leaves and one with all the leaves removed), a beaker, water mixed with blue ink, a scalpel, a dissection board.



Hypothesis

Construct a testable hypothesis to explain what might happen if a leafy stem and a stem without leaves were dipped into coloured water and left for a while. Explain your hypothesis.

Prediction

You are to use two celery ‘stems’ – one with leaves and one without. Make a prediction about the outcome of the experiment.

The path of water through a stem can be traced by cutting open the stem and looking for where the blue ink in the water has reached.

Planning and investigating

Make a plan using this information, stating what you will record and for how long. If your teacher approves, try it.

Examining the results

Compare the height of the ink and water mixture in both celery stalks.

Conclusion

Compare your analysis with your prediction. Does the evidence support or refute the prediction?

Explain how your conclusion could have limitations.

How could further investigations be made to see if you could establish a trend or pattern in the data?



[image: Image]


CHALLENGE YOURSELF

Set up a plant like the one shown in 
Figure 1.6. Use one of the plants from the first challenge in this chapter if possible. Leave the plant in sunlight for a day then examine the bag for water. What do you find? What chemical could you use to test for water?



[image: Image]


CHALLENGE YOURSELF

Select two data points from your result and construct a line graph. Use it to predict the result half way between the data points.





	2   In 
Figure 1.6, where did the water in the bag originally come from? The leaves, the stem or the soil? Explain your answer.







Science extra: Types of stem

The stems of most plants grow upwards and support themselves. Some plants have stems that are too weak to support themselves, and instead grow up the sides of other, larger plants. They may have structures called tendrils, which look like little springs, growing and curling around the parts of the supporting plant.

A few plants have stems that grow across the ground or even under it. The ginger plant has an underground stem in which it stores food.

[image: image]
▲  Figure 1.7 The tendril of this pea plant is wrapping around the stem of another plant..






The leaf

When water evaporates from cells in the lower layer of the leaf, water vapour forms. If there is less water vapour outside the leaf than inside it, the water vapour will diffuse out through the holes on the lower side. This makes the cells in the lower layer short of water, so water will move from the xylem tissue in the veins into the cells. The water lost in the veins is replaced by water passing up the xylem tissue in the stem and root.

The process by which plants lose water from their leaves is called transpiration and the movement of water from the roots through the stem to the leaves is called the transpiration stream.

[image: image]
▲  Figure 1.8 The transpiration stream.




[image: Image]


Can water be shown to escape from leaves?


You will need:

a leafy shoot in a pot or part of a branch attached to a tree, a clear plastic bag, sticky tape or string to tie up the opening of the bag, anhydrous copper sulfate.



Hypothesis

If something is releasing water vapour in an enclosed space, the vapour may turn to liquid on the walls. Use this piece of information and a clear plastic bag to work out a testable hypothesis to answer the enquiry question.

Prediction

Write a prediction based on your hypothesis.

Planning, investigating and recording data

Work out a plan to test your hypothesis and, if your teacher approves, try it and record your results.

Examining the results

Examine the results and compare it with your prediction.

Conclusion

Decide whether your investigation answers the question and draw a conclusion.

What are the strengths and limitations of your investigation?




Minerals and how plants use them 

The water that enters the plant is not pure. It is a solution of mineral salts. The mineral salts are carried in the water as it passes up the plant. They take the same path as the water. Mineral salts can come from rocky fragments in soils, or from organic matter or from natural cycles such as the nitrogen cycle.

[image: image]
▲  Figure 1.9 This plant has been set up in a solution from which nitrogen salts have been omitted.




Two examples of minerals in the soil are nitrogen – in the form of nitrate salts – for making proteins, and magnesium to make chlorophyll.

Scientists found out about the importance of each mineral in the following way. They made a solution of salts with all the minerals that plants need, except the one they were investigating. For example, if the effect of nitrogen was being investigated, they made a solution that contained all the minerals except nitrogen. The plant was then grown for a few weeks in this solution (Figure 1.9), alongside a plant growing in a solution containing all the mineral salts required, and the differences between the two plants were recorded. From these studies, scientists discovered the following:


	●  Nitrogen is needed for the development of the leaves. Without nitrogen, the leaves turn yellow and the plant shows poor growth. Further studies have shown that nitrogen is needed for making the green pigment chlorophyll and for making proteins that form part of the structure of the plant.


	●  Magnesium is needed to make chlorophyll. Without magnesium, the chlorophyll in the existing leaves begins to break down and areas around the veins become yellow.




[image: image]
▲  Figure 1.10 Plants showing mineral deficiency of nitrogen and magnesium.






	3   Why might a plant show poor growth?


	4   When investigating the importance of different mineral salts, why was a solution used for each experiment, rather than a mixture of soil and the solution?







Science in context

Monitoring vegetation with satellites

The conditions of the soil, such as its water and nitrogen content, can be observed and measured using satellites which send back images of the land being examined. The conditions of the growing crops can also be observed and measured, so that farmers can monitor the conditions on their farms and plan their activities to collect the largest yield from their crops.

[image: image]
▲  Figure 1.11 The images are coloured artificially to show the conditions in the field of crops. By studying the colours, scientists can advise on how to treat the crops to produce their greatest yield.



Images produced by satellites are also used to monitor conditions in ecosystems, including in forests and in the oceans. These images help scientists to plan conservation strategies and to collect data to use in studies on climate change.

[image: image]
▲  Figure 1.12 The primary producer in the ocean ecosystem is phytoplankton. This map shows their worldwide distribution. The green areas show where they are mostly found, the pink areas show where the fewest phytoplankton are found, and blue areas shows where they occur in small numbers.





[image: Image]



	5   Describe the distribution of phytoplankton in the world’s seas and oceans.


	6   Phytoplankton grows best where there are high concentrations of nitrogen and phosphorus in the water. Where are these waters found?







Science extra: Water and minerals in cells

In the centre of plant cells is a space called the vacuole through which water and minerals pass. Not all the water and minerals leave these cells, as they must have a certain amount of water inside them to keep themselves alive. In animal cells, which do not have the large vacuole of plant cells, the water and minerals are present in the cytoplasm.

[image: image]
▲  Figure 1.13 A typical plant cell.




Most scientists believe that the water and concentration of its minerals in the cells of living things today are similar to the seawater of ancient times, in which life is believed to have evolved.




The human renal system 

The water in all our body cells is regulated by the activity of the renal system. This system also removes a harmful substance called urea by releasing it from the body as a watery solution called urine. Sometimes the renal system is also called the urinary system.

The renal system is part of the body’s excretory system, which also includes the lungs excreting carbon dioxide and the skin excreting a tiny amount of urea in sweat.


DID YOU KNOW?

If you clench your fists and put them around your back, well above your waist but below your ribs, this is where your kidneys are located. An adult kidney is about 12 cm long. If you measure across your clenched fist, you can see how it compares with the length of an adult kidney. As blood passes through the kidney, it is filtered and the urea is removed with some water to produce urine. This passes down the ureters into the bladder, where it is stored until it is released to the outside through the urethra.




OEBPS/OEBPS/images/00_01.jpg





OEBPS/OEBPS/images/sound.png





OEBPS/OEBPS/images/00_06.jpg





OEBPS/OEBPS/images/01_01.jpg





OEBPS/OEBPS/images/00_05.jpg





OEBPS/OEBPS/images/01_05.jpg





OEBPS/OEBPS/images/warn.png





OEBPS/OEBPS/images/cover.jpg
- Cambridge

checkpeint

Peter D Riley





OEBPS/OEBPS/images/00_07.jpg





OEBPS/OEBPS/images/01_07.jpg





OEBPS/OEBPS/images/01_13.jpg
cell wall
cell membrane
vacuole
chioroplast

cytoplasm

nucleus





OEBPS/OEBPS/images/00_04.jpg





OEBPS/OEBPS/images/01_04.jpg
!

space left by
dead cells

wall

A
k living
' contents
wal @

column of cells tube for
transporting water

wall now
broken down






OEBPS/OEBPS/images/00_08.jpg





OEBPS/OEBPS/images/CLA_logo.jpg
MIX
Paper | Supporting

responsible forestry
ﬁ%&?y FSC™ C104740






OEBPS/OEBPS/images/01_08.jpg
~ - Water evaporates essesesessssses
- from the leaves
~ M intothear Sabe S

Water is
drawn up the stem
10 the leaves.

LAASLS Roots take

£ % upwaterfrom

A e e el
1






OEBPS/OEBPS/images/bub.png





OEBPS/OEBPS/images/00_03.jpg





OEBPS/OEBPS/images/00_12.jpg





OEBPS/OEBPS/images/01_03.jpg





OEBPS/OEBPS/images/01_12.jpg





OEBPS/OEBPS/images/01_11.jpg





OEBPS/OEBPS/images/chain.png





OEBPS/OEBPS/images/00_11.jpg





OEBPS/OEBPS/images/title.jpg
Cambridge

checkpeint

THIRD
EDITION

-

Science

Peter D Riley ‘7 E'Deggugﬁ
HAGHETTE KX ConpANY





OEBPS/OEBPS/images/00_09.jpg





OEBPS/OEBPS/images/01_09.jpg
wheat seedling

+—— cotton wool

— solution,
containing all
minerals required
except nitrogen
salts

—— aluminium foil to
exclude light






OEBPS/OEBPS/images/circle.png





OEBPS/OEBPS/images/01_02.jpg





OEBPS/OEBPS/images/star.png





OEBPS/OEBPS/images/00_02.jpg
‘Some people belleve that everyone behaves e a scientist
a5 500 a they are born. When newborn bables e awake
they watch and lsen to the world around them. They
make obsenvators.

s bables grow, they pick things up and watch them fall.
They performa simple kind of experiment. Later,they bang
object and listen to the sounds they make. AL ths tme,
many acthites are investigatons.

When chikdren earn more about the world at school they.
are struck with a sense of awe and wonder, This makes.
them to want tofind out more,

At high school,enduiies carred out n scence
Iaboratores can take the sense of awe and wonder 1o new.
elghts, as we see how different objects react i controlled
situations, o how microscopic organisms swim into

View under a mkroscope, fo example.

Aftr learning about biology, chemisty, physks and Earth
and space in detal at choo, some people develop a great
interestn one area of science and want to find out more.
They can continue thef tudies at a colege or university
and may then go on to work as scientists.





OEBPS/OEBPS/images/arrow.png





OEBPS/OEBPS/images/00_10.jpg





OEBPS/OEBPS/images/01_10.jpg





OEBPS/OEBPS/images/gcircle.png





OEBPS/OEBPS/images/01_06.jpg
plasti
bag





