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Introduction



About this book

Common Entrance 13+ Science for ISEB CE and KS3 is for pupils in Key Stage 3 – at a preparatory school where pupils sit ISEB Common Entrance at the end of Year 8, or at a mainstream secondary school. The book comprises three sections:


	•  Biology: covers the basic units of all life, cells, and explores in more detail the life processes of nutrition, respiration and reproduction. It illustrates the ways in which different living organisms, including you, all depend on one another for survival; and about how different organisms get their differences.

	•  Chemistry: describes the properties of different materials. Many of these properties are explained by the fact that materials are made of tiny particles.

	•  Physics: studies the physical processes that affect everyday life. Forces, electricity and magnetism and the properties of light rays and sound waves are explained.



Scientists from different areas of science work together, so do not be surprised if you are asked to think about some chemistry as you study biology or some physics as you study chemistry!

A portion of the content for Key Stage 3 goes beyond the bounds of the ISEB science specification. This content appears on a pale yellow background.


What do we mean by science?

As you work through this book, you will continue to build on the scientific knowledge you have already gained. Asking questions about the world around you is the first step to becoming a scientist. Carrying out experiments is a good way to start finding things out and to begin to answer some more challenging questions. You will already have got to grips with the idea of conducting fair tests when carrying out experiments. In this book you will get the opportunity to do many more. The book also describes some of the things explained by the results of experiments carried out by other scientists.




Notes on features in this book

Key words are shown in blue bold and are defined in the glossary.
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Remember

Chapters begin with a Remember feature, which summarises knowledge acquired from ISEB 11+ Science.
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Social, cultural, environmental and empathy

Thought-provoking links are given to encourage cultural and environmental awareness and empathy through the study of the contribution to science from other cultures and the use of science in the current world.
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Cross-curricular

Cross-curricular links are made to put science into the context of subjects such as mathematics, history and geography. They may also suggest other activities.
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Scientific fact

Throughout the book there are additional scientific tips and explanations to assist you in your understanding.
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Scientific enquiry

Scientific questions are raised to help develop the skill of questioning the world around us and how it works.
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Exercise

Assessment is about understanding and awareness of significance rather than recall. This is reflected in the content of this book and in the questions asked.

Exercises give plenty of opportunities to practise what you have learned. Answers are provided in the separate resource, Common Entrance 13+ Science for ISEB CE and KS3 Textbook Answers.
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Investigation

There are many investigations that will help you to explore the depth of your scientific understanding.

When we think like a scientist we might try to give some sort of explanation for what we observe. For example, we might think that some mice are bigger than others because of what they eat.

In each investigation you will be provided with a brief overview of how to carry out an experiment and how to record and interpret your observations, to check out an explanation. Sometimes sample data are provided so that you can practise data analysis techniques, presenting data in graphs and charts and interpreting the results and drawing conclusions.

The investigations given in this book are not intended as step-by-step instructions – the teacher or technician should provide these and carry out their own risk assessment if you are to carry out the investigation in the classroom. You should not try any of these investigations outside the classroom without teacher supervision.
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Thinking and working as a scientist: You will find out about the skills and attitudes needed to be a good scientist:


	•  why we carry out experiments

	•  how to plan and carry out experiments

	•  how to evaluate risks

	•  how we ensure our findings are accurate, precise and repeatable

	•  what we mean by the word ‘variable’ and how we measure variables

	•  how to identify the independent, dependent and control variables

	•  what we mean by a fair test

	•  how to properly record and display results and observations

	•  how to spot patterns and draw conclusions

	•  how to calculate results, analyse data and use simple statistical techniques

	•  how scientific methods, theories and hypotheses develop as scientists modify explanations to take into account new evidence and ideas

	•  understanding the power and limitations of science, and potential ethical issues.
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Practical activity: There are particular ISEB-recommended practical activities throughout which encourage you to work independently and collaboratively to develop your scientific analysis, evaluation and problem-solving skills.

[image: ]




The learning outcomes of the new ISEB Science specification are covered, both in terms of content and forms of assessment. The learning outcomes have three command words:

Specifies knowledge to be learned and recalled.
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Know:
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Requiring you to apply your knowledge to familiar and novel situations.
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Understand:
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Requiring you to show an awareness of the significance of your knowledge and understanding to science and society.
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Recognise:
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Information for teachers

Pupils sitting ISEB Common Entrance at the end of Year 8 may sit either a single combined science paper (for foundation level) or separate papers in biology, chemistry and physics (for level 2). In addition, a scholarship paper is offered: this is a single paper divided into sections for biology, chemistry and physics.

This book covers the ISEB 13+ science specification and, in turn, helps to meet the Department for Education (DfE) requirements. It is intended to be the textbook for pupils in Years 7 and 8. It includes all of the level 2 sections and some topics that are not to be examined by ISEB but do form part of the Key Stage 3 National Curriculum. It focuses on pupils acquiring a secure foundation of scientific knowledge, concepts and skills and giving them opportunities to apply what they know through investigative thinking, problem solving and reasoning.

In line with the revised ISEB specification, there is an additional emphasis on exercises in this book containing questions with fewer words and less structure in order that pupils develop their own strategies leading towards structured answers. The additional activities, investigations and projects encompass the applications of science in other disciplines (i.e. cross-curricular projects). Reflecting DfE requirements, such activities will encourage cultural and environmental awareness and empathy through the study of the contribution to science from other cultures and the use of science in the current world. There are also opportunities to consider profound and interconnected ideas through science.


Investigations in science

Before we launch into this book it is worth pausing and taking time to go over some of the rules we need to follow in order to carry out experiments in a reliable way. These rules apply whether you are studying biology, chemistry or physics.


What is an experiment?

Every day we make hundreds of observations – for example, ‘more sugar dissolves in warm water than in cold water’, ‘that car is moving faster than the other one’, or ‘that sunflower is taller than the one next to it’.

When we think like a scientist we might try to give an explanation for some of these observations. We might think that some mice are bigger than others because of what they eat. We might think that one sunflower is taller than the one next to it because it is getting more sunshine. Before it is proven, we call this explanation a hypothesis.

An experiment is a way of collecting information to see whether our hypothesis is correct. Before a scientist begins an experiment, they will come up with a hypothesis, which then helps them define a definite purpose or aim. The aim of an experiment is a way of stating carefully what you are trying to find out. For example, ‘My aim is to investigate the effect of temperature on the amount of sugar that dissolves in water’; not just, ‘Study sugar dissolving in water’.


What about variables?

An experiment has the aim of investigating the effect of one factor (temperature, for example) on another factor (such as mass of sugar that dissolves). These factors can have different values and are called variables. In our experiment we can change the value of one variable, so we might make one sugar solution using warmer water than another. Anything we can measure is a variable. The variable we choose to measure varies in the experiment.



The experiment must be a fair test

Here are the steps you should follow before conducting an experiment:

Step 1:  Write down your hypothesis and identify the variables. (Variables are factors that might affect the results.)

Step 2:  Choose which variable you will change. This is called the independent variable.

Step 3:  Choose the variable that you think will be affected by changing the independent variable. This is called the dependent variable.

Step 4:  Decide what equipment you will need to measure any changes. Then go ahead and carry out your experiment.

You are trying to find out whether the change in the independent variable causes a change in the dependent variable.

An experiment will not be a fair test if you change more than one variable at a time. To make sure that the experiment is a fair test, you will need to check that none of the other possible variables is changing. For example, in the experiment investigating the dissolving of sugar in water, it is possible that the mass that dissolves might be affected by any of the following factors:


	•  how big the granules of sugar are

	•  how much water is used to dissolve the sugar

	•  how many times the solution is stirred

	•  the temperature of the water

	•  how big the glass beaker is.



These are the variables. If you want to investigate how temperature affects the amount of sugar that dissolves in water, temperature would be your independent variable and you would change its value. All of the other variables must stay the same. These are called the control variables.

Finally remember to work safely:


	•  Always wash your hands after touching plants or animals.

	•  Carry equipment carefully.

	•  Don’t run in the laboratory.

	•  Wear suitable clothing.

	•  Do not eat or drink in the laboratory.

	•  Tie back long hair.

	•  Wear safety goggles when required.






How we measure variables

Scientists often need special equipment to measure any changes in variables during the course of their experiments. Some of these pieces of equipment, and what you would use them for, are described here.


Measuring length using a ruler

A ruler can be made of wood, metal or plastic. Along the length of the ruler is a numbered scale. One of the benefits of a plastic ruler is that it is usually transparent, so the object to be measured can be seen through it. The following diagram reminds you how to use a ruler.
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Measuring volume using a beaker or a measuring cylinder

Beakers and measuring cylinders can be made out of glass or plastic. Scientists now often use plastic because it is less likely to break and so is safer. However, plastic beakers cannot be used to boil liquids because they would melt and become distorted and useless.

The following diagram shows you how to use a measuring cylinder and a beaker.
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Scientific fact

Some equipment is scaled in cm3 and some in ml. 1 cm3 has exactly the same volume as 1 ml.
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Measuring other things

There are other things that scientists want to measure. These include temperature, force and mass. Measuring force is described in chapter 22.


Measuring mass using a balance

Mass is the name given by scientists to the amount of a substance. You can use a balance (also called a weighing machine or scales) to measure the mass of something. It is very important to remember that if you are weighing liquid in a container, you must subtract the mass of the container. You can do this as follows:

Step 1:  Weigh the empty beaker. Note down its mass.

Step 2:  Add the liquid and weigh the beaker again. Note down this mass.

Step 3:  Subtract the mass of the empty beaker (Step 1) from the mass of the beaker containing liquid (Step 2).


[image: ]


[image: ]



Measuring temperature using a thermometer

Heat is a store of energy. Temperature measures the mean thermal energy store per atom in a material. A hot object has a large mean store of energy per atom. A cold object has a small mean store of energy per atom. Temperature is a scale of numbers that we use to measure the mean thermal store of energy that a material has. The greater the mass of an object, the greater its thermal store of energy.

We measure temperature using an instrument called a thermometer. There are many different kinds of thermometer, but there is one type that you will often see in a school laboratory. This kind of thermometer has mercury or a coloured liquid inside a very thin tube; as the liquid gets hotter it expands (gets bigger) and as it gets cooler it contracts (gets smaller). The length of the coloured liquid against a scale gives us the measure of how hot it is. This way of measuring temperature is shown in the following diagram.


[image: ]

When people make thermometers, the first thing they have to do is devise a scale. They start by defining 0 °C as the temperature of melting ice and 100 °C as the temperature of boiling water. Once they know where 0 °C and 100 °C are – by dipping the thermometer in melting ice and then in boiling water – they then divide up the space between the two points to make a scale.

The following table gives you a summary of different types of measuring equipment and their uses.

Measuring equipment for use in science



	Equipment
	What it measures
	Units (symbol)



	Forcemeter
	Force (and weight)
	Newtons (N)



	Balance (usually electronic pan balances)
	Mass
	Grams (g) and kilograms (kg) 1000 g = 1 kg


	Stopwatch or stopclock (analogue or digital)
	Time
	Seconds (s) and minutes (min) 60 s = 1 min


	Measuring cylinder or beaker
	Volume
	Millilitres (ml) and litres (l) 1000 ml = 1 l


	Ruler/tape measure
	Length
	Millimetres (mm) and metres (m) 1000 mm = 1 m


	Thermometer
	Temperature
	Degrees Celsius (°C)
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Exercise 1: Measuring

Measuring cylinders and beakers are made from either glass or plastic.


	1  Give two reasons why glass and plastic are useful materials.

	2  Give one reason why glass is more useful than plastic when making measuring equipment.

	3  Give one reason why plastic is more useful than glass when making measuring equipment.



Extension questions


	4  Look at these diagrams. A scientist has measured the mass and the volume of some water and some alcohol. What can you tell from the measurements?

	5  Minnie is going on a 4-hour journey and she wants to take some water. She has a water container that weighs 120 g. She does not want to carry more than 260 g altogether. She would normally drink about 200 ml in 4 hours.

	a)  Calculate the maximum mass of water she should take with her.

	b)  What volume of water will this be? Will she have enough for her journey?
Hint: 1 ml of water weighs 1 g.
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Making a record of your results

Results (or observations) are a record of the measurements you have taken during an experiment. There are certain rules about the way you should show these results. They should be recorded in a table, like the one shown below.
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Making a table of results



When you look at your results, you may see a certain pattern. It might seem, for example, that the higher the temperature, the more sugar dissolves.

Your results will be more reliable if you carry out each test more than once and then take a mean (average) of the results. This will reduce the effects of any unusual results from, for example, inaccurate measurements of mass or volume.

The mean is calculated by adding together all your results and dividing by the number of repeat measurements. For example, the mean of 152, 150 and 148 is:

[image: ]

If one or two of the results do not fit the pattern, the first thing to do is check your measurements. If your measurement was accurate, and you have the time, you can repeat the test to check the ‘odd’ result.



Displaying your results

Sometimes you can see a pattern in your results from the table you have made, but this is not always the case. It often helps to present your results in a different way. Charts and graphs display your results like pictures. These can make it very easy to see patterns, but only if they are drawn in the correct way. There are rules for drawing graphs and charts, just as there are rules for putting results into tables.


	•  First of all, look at the variables you measured. If both of the variables have numbers as their values you should draw (sometimes we say ‘plot’) a line graph. If one of the variables is not measured in numbers, you should choose a bar chart.

	•  You should always put the independent variable on the horizontal (x) axis and the dependent variable on the vertical (y) axis. If you do not do this, you can easily mix up the patterns between the two variables.
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Mathematics

A line graph is used when there is a relationship between certain continuous variables.
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How to draw a line graph



The title should be ‘The effect of temperature on the mass of sugar that will dissolve in 100 ml of water’. The simple rule is: ‘The effect of (independent variable) on (dependent variable)’.
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Mathematics

A bar chart is used when one of the variables is recorded in categories (a discontinuous variable). The height of each bar tells you the frequency of each item of data.
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How to draw a bar chart



In this case the title should be ‘The effect of the colour of the car on the number caught speeding.’


Using graphs

A graph can let you see a pattern between two variables. For example, as temperature increases, so does the solubility of the sugar. The graph can also let you make predictions if it shows an obvious pattern. So, you might be able to predict how much sugar would dissolve at a particular temperature.

Just before we look at how to do this using a graph, it is worth making an important point about predictions. It can be very useful indeed to make some of your own predictions even before you get started on your experiment. If you do this, it can help you to plan much better experiments. If we take the example of looking at the effect temperature has on the solubility of sugar, we can make a pretty good guess (a prediction) that the higher the temperature, the more sugar will dissolve. We can also start to plan what apparatus we will need and how it will be used.
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Using a line graph to make a prediction






Making conclusions

Once you have collected your results into a table, and perhaps drawn a graph or chart, use these numbers to make a conclusion:


	•  Your conclusion should be related to the aim of your experiment. If your aim was to investigate the effect of light intensity on plant growth and you saw a clear pattern, then your conclusion might be that ‘the higher the light intensity, the taller the plant’.

	•  Write your conclusion simply. One sentence is often enough, but make sure it explains how the independent variable affects the dependent variable for your experiment.

	•  Do not just describe your results. For example, in the experiment on dissolving sugar, the statement ‘a high temperature makes more sugar dissolve’ is really giving only one of your results. A much better conclusion would be ‘the higher the temperature, the greater the mass of sugar that will dissolve in water’.





Experiments in science: important apparatus and skills

Science is a practical subject. The laws of science have been worked out by scientists who have carried out experiments to test their ideas. The results collected by these scientists will only be acceptable if:


	•  they have designed their experiments carefully

	•  they have been able to use the correct apparatus

	•  they have been able to measure variables accurately

	•  their results can be repeated by other scientists.




Apparatus

Apparatus is the name we give to the equipment used in a science laboratory. A diagram of apparatus is useful when a scientist has to describe an experiment. Each piece of apparatus can be drawn in an outline form. It is quick to produce and should be clear to anyone.

Learn how to draw apparatus correctly. Otherwise, you may draw experiments that would not work at all or that may even be dangerous. The table below shows the 3-D pictures, the way you must draw these pieces of apparatus and their particular functions.
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The other very important measuring device in the laboratory is a balance (weighing machine) – see page 11.



Chemicals

Doing experiments in science (especially chemistry) often involves making changes to materials. We often call the materials we use in experiments chemicals. It is extremely important that these chemicals are used safely. Some chemicals are too dangerous to be used in school laboratories and all of them must be used with great care.



[image: ]

Scientific fact

Some chemicals can have more than one label. For example, petrol is:


	•  flammable

	•  harmful

	•  an irritant.
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Hazard symbols

To help us identify which chemicals are particularly dangerous, we have a series of hazard symbols that appear on containers holding chemicals. These symbols warn us of special dangers and they also help teachers and technicians decide on the best thing to do if a chemical is spilled or swallowed by mistake. These symbols, and some examples of the chemicals that are marked with them, are shown in the following table.

Hazard symbols



	Symbol
	Description
	Examples
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	Oxidising
These substances provide oxygen, which allows other materials to burn more fiercely.

	Bleach, sodium chlorate, potassium nitrate
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	Highly flammable
These substances easily catch fire.

	Ethanol petrol, acetone
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	Toxic
These substances can cause death. They may have their effects when swallowed or breathed in or absorbed through the skin.

	Mercury, copper sulfate






	Symbol
	Description
	Examples



	

[image: ]


	Harmful
These substances are similar to toxic substances but less dangerous.

	Dilute acids and alkalis
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	Corrosive
These substances attack and destroy living tissues, including eyes and skin.

	Concentrated acids and alkalis
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	Irritant
These substances are not corrosive but can cause reddening or blistering of the skin.

	Ammonia, dilute acids and alkalis
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A pupil following lab safety rules





Lab safety rules


	•  Always wear eye protection when handling or heating chemicals.

	•  Wear a long-sleeved overall to protect clothes and skin if handling corrosive materials.

	•  Tie back long hair.
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Exercise 2: Experiments in science


	1  Describe briefly what each of the following pieces of apparatus is used for:

	a)  conical flask

	b)  tripod

	c)  measuring cylinder

	d)  filter funnel

	e)  spatula

	f)  pipette.





	2  Make the following conversions of units:

	a)  1.22 kg to g

	b)  4 min 19 s to s

	c)  1320 s to minutes and seconds

	d)  2340 cm3 to litres

	e)  3400 g to kg

	f)  2984 cm3 to ml







Extension question


	3  Identify the potential hazards of working in this laboratory. How many of them can you identify? What advice would you give to prevent them?
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Using a Bunsen burner

In an exothermic reaction, energy from one store (often the chemical store of energy in a fuel) is transferred to become part of the thermal store of energy in the environment. In an endothermic reaction, part of the thermal store of energy in the environment is transferred to the chemical store of energy in a molecule. Heating is an energy pathway and energy is transferred along this pathway.
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Yellow flame



Chemical reactions often require some form of heating. Even reactions that are exothermic may need some energy transferred to them before they can start. Only then will these reactions transfer energy to the thermal store of energy of the environment. A good example of this kind of reaction is using a match. A match contains a chemical store of energy. When it is struck against a rough surface, the friction produces the heat needed to light the match. As it burns, the chemical energy store is transferred to a thermal energy store.
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Blue flame



Experiments in the laboratory often need some type of heating. This heating must be reliable (you can get it whenever you need it) and it must be controllable (you can vary the amount of the thermal energy store that is transferred). The Bunsen burner is the most common source of heat used in the laboratory. It is safe and easy to use, but the user needs to stick to some rules:


	•  Always wear eye protection.

	•  Keep long hair tied back and loose clothing (such as ties) tucked in.

	•  Have a flame ready to light the Bunsen burner before turning on the gas supply.

	•  Check that the air hole is closed before turning on the gas supply and lighting the Bunsen burner.

	•  When you are not using the Bunsen burner, either turn it off or close the air hole to give a yellow flame. The yellow flame is luminous so that it can be seen easily. This means that there is less risk of someone accidentally being burned.

	•  Never leave a lit Bunsen burner unattended.

	•  For gentle heating, half open the air hole to give a quiet blue flame.

	•  For strong heating, have the air hole wide open, to give a roaring blue flame.
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Scientific fact

Remember, when you are drawing a scientific diagram, the symbol for a Bunsen burner is:
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Do not forget that the tap that controls the gas supply is very useful in controlling the amount of the thermal energy store that is transferred from the Bunsen burner.
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The size of the flame can also be adjusted by altering the gas flow to the Bunsen burner. This is done at the gas tap. If there is a risk of someone burning, or the Bunsen burner has tipped over, always STOP THE GAS SUPPLY BY CLOSING OFF THE TAP.

There are some other important safety issues to remember while conducting experiments that involve heating or burning. These are shown in the diagram on the left.
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Exercise 3: The Bunsen burner


	1  Lena and Louis were carrying out an experiment to find out whether a Bunsen burner transfers more of the thermal store of energy with the air hole open or with it closed. They were measuring the amount of energy in the thermal store that was transferred from the Bunsen burner by finding out the time taken for some water to boil.

	a)  What is the independent variable in this experiment?

	b)  What is the dependent variable in this experiment?

	c)  Lena and Louis knew that there should also be controlled variables, i.e. things that had to be kept constant for this to be a fair test. If any of these were changed, the outcome of the experiment could be affected. Which variables from the list below should be controlled?

	A  The size and shape of the beaker.

	B  The starting temperature of the water.

	C  Which day of the week they did the experiment.

	D  The position of the Bunsen burner below the beaker.

	E  The position of the gas tap (how much flow of gas).

	F  The volume of water in the beaker.
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Thinking and working as a scientist: analysis, evaluation and problem solving

[image: ]





	2  Sara carried out a series of experiments to investigate how much heat could be produced by a Bunsen burner. She used a stopwatch to measure how long it took for some water in a beaker to boil. She altered some of the conditions from one experiment to the next. The results of her experiments are shown in the table.





	Experiment
	Volume of water/cm3
	Temperature at start of heating/ °C
	Gas tap
	Air hole in Bunsen burner
	Time for water to boil/s



	I
	100
	20
	Fully on
	Open
	155


	II
	100
	50
	Fully on
	Open
	185


	III
	200
	20
	Half on
	Open
	275


	IV
	200
	20
	Half on
	Closed
	425


	V
	200
	20
	Fully on
	Open
	300




	a)  Explain why it is not a fair test to compare the results for experiments II and III.




	    b)  i)   What is Sara testing when she compares results for experiments III and IV?

	          ii)  What conclusion can she come to? What does her conclusion allow her to deduce/hypothesise about having the air hole in the Bunsen burner open?

	    c)  i)   What is Sara testing when she compares results for experiments I and II?

	          ii)  What conclusion can she come to?




	d)  Which results should Sara compare to find the effect of the volume of water on the time taken for the water to boil?
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Useful chemical tests

During a chemical reaction, new products are formed. Each new product could be a solid, a liquid or a gas.


Testing for gases

Many gases are colourless, so we cannot see them. We may be aware that a gas has been produced because we see some fizzing or a release of bubbles. If we get a colourless gas formed in a chemical reaction, we will need to use a test to find out what it is. Three gases that are commonly involved in chemical reactions are carbon dioxide, oxygen and hydrogen. There are simple tests for each of these gases.


Testing for carbon dioxide
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Know: the tests for carbon dioxide, oxygen and hydrogen.
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Testing for oxygen
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Testing for hydrogen
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Some gases are coloured (chlorine gas is green, for example) or they have a definite smell (hydrogen sulfide smells like rotten eggs). The smelly gases can be quite dangerous, and if there is any danger at all that a gas could be poisonous or an irritant, it should never be produced except in a fume cupboard (by a teacher). Some very dangerous gases, for example carbon monoxide, are colourless and do not smell at all.




Testing for water

Many colourless liquids are neutral, which means they are neither acid nor alkali (see chapter 19). Water is neutral, along with many other clear liquids. To find out whether a clear liquid, produced during a chemical reaction, is in fact water, we can test it in one of two ways.

A useful and safe experiment to test for the presence of water uses anhydrous copper sulfate. This white powder turns blue in the presence of water.



[image: ]

Scientific fact

Some crystals can remove water from the air. This can be useful. For example, silica gel crystals can keep water out of the air around delicate electronic equipment.
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Know: the test for water using anhydrous copper sulphate
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Another way of identifying water is to test it with blue cobalt chloride paper:
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X is definitely not water.

Y contains water. You would need to carry out further tests to see if it is pure; for example:


	•  Does it boil at 100 °C?

	•  Is it pH neutral?
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Scientific fact

Safety: Cobalt chloride paper should always be handled with forceps or when wearing gloves.
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Exercise 4: Testing


	1  A chemical reaction gives out a vapour that can be cooled to give a colourless liquid.

	a)  Name two tests that could help you to decide whether this liquid is water.

	b)  What would the results be if the liquid were water?





	2  Complete this paragraph, using words from the list below:
carbon dioxide relight pop milky hydrogen oxygen squeaky

Limewater can be used to test for ________. The limewater will turn ________ if carbon dioxide is present. The gas called ________ will make a glowing splint ________. A lighted splint will make the gas called ________ produce a sound like a ________ ________.
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3-D picture  Description Scientific drawing

A ‘@ Conical flask: used for mixing solutions, without heating.
— ° x::;h glass: used for collecting and evaporating liquids without -
— 9
® Gas jar: to collect gases for testing
< @ Filter funnel: used to separate solids from liquids, using filter paper
(see ‘Separating a solid from a liquid: filtration" in chapter 14).
® Measuring cylinder: used for measuring the volume of liquids
(see Measuring volume using a beaker or a measuring cylinder’
earlier in this Introduction)
© Thermometer: used to measure temperature (see ‘Measuring
temperature using a thermometer’ earlier in this Introduction) =
® Spatula: used for handling solid chemicals; for example, when

adding a solid to a liquid

® Pipette: used to measure and transfer small volumes of liquids
(see "Universal indicator and the pH scale” in chapter 19).

 stand, boss and clamp: used to support the apparatus in place.
This reduces the risk of dangerous spill. This is not generally drawn
If the clamp is merely to support a piece of apparatus, it s usually
represented by two crosses as shown

® Bunsen burner: used to heat the contents of other apparatus

(e.9. a liquid in a test tube) or for directly heating solids

(see diagram on page 21). Heat
® Tripod: used to support apparatus above a Bunsen burner.

The Bunsen burner, tripod and gauze are the most common

way of heating materials in school science laboratories;

® Gauze: used to spread out the thermal store of energy from
a Bunsen burner and to support the apparatus on a tripod.

They are also used to hold chemicals while other substances are
added and mixed (see ‘Using litmus' in chapter 19). They need to

® Test tube and boiling tube: used for heating solids and liquids. U
be put safely in a test tube rack

® Evaporating dish: used to collect and evaporate liquids with or
without heating (see ‘Chemical reactions can be reversed" in
chapter 17).

® Round bottom flask: used for heating liquids: for example,
during distillation (see *Separation of a solvent from a solution
distillation’ in chapter 14).

heated strongly or it may crack

@ Beaker: used for mixing solutions and for heating liquids (see
J “Making salts' in chapter 19).

r\ @ Flat bottom flask: used for mixing liquids. It should not be
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