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Introduction


Common Entrance 13+ Science Exam Practice Questions and Answers is a book of sample exercises and their answers, for Common Entrance preparation, based on the ISEB specification for Science.

Unlike a Common Entrance exam paper, each chapter of the book tests a single topic. The aim of this structure is to allow you to focus on the topics in which you feel you are weakest, reinforcing your understanding of key terms, as well as your knowledge of the relevant ideas.

Just as in the Common Entrance papers, each section begins with a series of multiple-choice questions. These questions will very quickly tell you whether you know the basics of the test topic. The questions include a variety of styles typical of Common Entrance examinations at both the Foundation level and Level 2.
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Timing

Try to complete each test within 40 minutes, which is the time allocated to each Level 2 exam paper (Biology, Chemistry and Physics). Do not count the time you spend copying graphs or tables.

If you are entitled to extra time, use it according to the advice from your teacher, who will also advise you if 40 minutes is not the appropriate time for any particular test.



Drawing graphs

You should write all of your answers on separate paper (not in the book), and this includes drawing graphs. Where a graph is provided in the book, copy it (including axes, numbers and labels) onto appropriate graph paper and draw points and lines as required.



Calculations

CE papers require you to show your working when you answer a numerical question. This can be very helpful, as you may be awarded marks for working even if your final answer is incorrect.



Straight lines

Use a ruler to draw straight lines, for example when drawing rays of light or putting a border on a table of results.



Your exams at 13+

Assessment of the 13+ syllabus can occur at two levels: Foundation and Level 2. The syllabus is common for both levels. Candidates who are expected to achieve less than an average of 40% on the three Level 2 papers should consider using the Foundation paper.


Foundation (80 marks; 60 minutes)

There will be one paper with approximately equal numbers of questions based on the 13+ Biology, Chemistry and Physics syllabuses. The paper will consist of a mixture of closed items, for example multiple choice, matching pairs, completing sentences and some open questions. Open questions will have several parts, some of which will require answers of one or two sentences. These parts will carry a maximum of 3 marks. At least 25% of the paper will be testing ‘Thinking and working as a scientist’.

For questions that require the use of formulae, equations will be provided.

Rearrangement of equations will not be required.

There will be no choice of questions. The use of calculators and protractors will be allowed in the examination.



Level 2 (60 marks; 40 minutes per paper)

There will be three papers, one in each of Biology, Chemistry and Physics. Some of the questions may be closed, although most will be open, with several parts requiring candidates to answer in sentences. These parts will carry a maximum of 4 marks. The maximum number of marks per question will be 12. At least 25% of the paper will be testing Thinking and working as a scientist.

There will be no choice of questions. The use of calculators and protractors will be allowed in the examination.

For quantitative questions that require the use of formulae, equations given in the syllabus will not be provided.



Scholarship (90 minutes)

Scholarship papers are based on the ISEB 13+ specification. The Common Academic Scholarship Examination (90 minutes, including 10 minutes of reading time) will be divided into three sections: A (Biology), B (Chemistry) and C (Physics). Candidates will be required to attempt all questions. Each section is worth 25 marks but the number of questions will vary. The use of calculators and protractors will be allowed in the examination.

For quantitative questions that require the use of formulae, equations given in the syllabus will not be provided. Rearrangement of equations may be required.




Know what to expect in the examination


	•  Use past papers to familiarise yourself with the format of the exam.

	•  Make sure you understand the language examiners use.





Before the examination


	•  Have all your equipment and pens ready the night before.

	•  Make sure you are at your best by getting a good night’s sleep before the exam.

	•  Have a good breakfast in the morning.

	•  Take some water into the exam if you are allowed.

	•  Think positively and keep calm.





During the examination


	•  Have a watch on your desk. Work out how much time you need to allocate to each question and try to stick to it.

	•  Make sure you read and understand the instructions and rules on the front of the exam paper.

	•  Allow some time at the start to read and consider the questions carefully before writing anything.

	•  Read all the questions at least twice. Don’t rush into answering before you have a chance to think about it.

	•  If a question is particularly hard, move on to the next one. Go back to it if you have time at the end.

	•  Always look on the back of the paper because there might be questions there that you have not answered.

	•  Check your answers make sense if you have time at the end.





Tips for the science examination


	•  You should write your answers on the question paper; you may use a calculator and remember all questions should be attempted.

	•  Look at the number of marks allocated for each question in order to assess how many relevant points are required for a full answer. Very often, marks are awarded for giving your reasons for writing a particular answer.

	•  In numerical questions, working out should be shown and the correct units used.

	•  Practical skills are important. Look back in your lab notes to remind yourself about why you carried out any practical work. What were you trying to find out? What did you actually do? What instrument did you use to take any measurements and what units did you use? How did you record your results: tables, bar charts or graphs? What were the results of your investigation and did you make any plans to change or improve what you did? These are all important and will be tested in the examination.

	•  A thorough understanding of your practical work will also help you to remember the key facts by putting them into context.








Exam Practice Questions

Experiments in science



	1  Choose the option which best completes each of the following.




	a)  A colourless gas that turns limewater milky is _____________
(1)

oxygen

hydrogen

carbon monoxide

carbon dioxide






	b)  Anhydrous copper sulfate can be used to test for water. If water is present, anhydrous copper sulfate turns from _____________
(1)

blue to white

blue to pink

blue to black

white to blue






	c)  A colourless gas that will relight a glowing splint is _____________
(1)

oxygen

hydrogen

carbon monoxide

carbon dioxide






	d)  The hottest part of a Bunsen flame is _____________
(1)

bright yellow

deep blue

pale blue

red-orange






	e)  A factor that a student chooses to change during the course of an experiment is _____________
(1)

a fixed variable

a controlled variable

an independent variable

a dependent variable






	f)  A gas that is released when zinc reacts with hydrochloric acid burns with a ‘pop’.
The gas is _____________

(1)

chlorine

hydrogen

oxygen

carbon dioxide






	g)  A piece of apparatus used to measure and transfer small volumes of liquids is _____________
(1)

a burette

a measuring cylinder

a pipette

an evaporating dish






	2  The diagram below shows six pieces of laboratory equipment.
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	a)  Lucy investigates how quickly sugar dissolves in water.

	i)   State which piece of equipment she would use to weigh 10 g of sugar.
(1)



	ii)  State which piece of equipment she would use to measure out 90 cm3 of water.
(1)










	b)  Lucy heats the water in a beaker.

	i)   Suggest one safety precaution Lucy should take when heating the water.
(1)

Lucy adds the 10 g of sugar to the hot water and measures the time taken for the sugar to dissolve. The equipment used to measure the time taken is not shown in the diagram.



	ii)  State the name of the piece of equipment used to measure the time taken.
(1)



	iii) State the name of a piece of equipment that could be used to measure the temperature of the water.
(1)










	3  Jenna and Saed are investigating the heating power of Bunsen burners. They begin by checking whether the burner delivers more heat with the air hole open or with it closed. They measure the energy transferred from the Bunsen burner to some water, by finding out the time taken for the water to boil.

	a)  i)   Name the independent variable in this experiment.
(1)



	     ii)  Name the dependent variable in this experiment.
(1)










	b)  Other variables should be controlled to make this a fair test.
State which of the following are the three most important choices:

(3)


	•  the position of the Bunsen burner below the beaker

	•  the thermometer that was used

	•  the volume of water in the beaker

	•  the science lab in which they were working

	•  the time of day

	•  the position of the gas tap (i.e. how much gas flows).








	4  This question involves identification of gases. Use the information provided to copy and complete the table below. Choose from the following gases:
(3)

oxygen

carbon dioxide

hydrogen

sulfur dioxide








	Effect on limewater
	pH with universal indicator
	Effect on a burning splint
	Gas





	None
	4
	Puts it out
	 



	None
	7
	Goes ‘pop’
	 



	Turns it cloudy
	6
	Puts it out
	 



	None
	7
	Burns more brightly
	 






	5  Suha is interested in how people measured time in the past.
She makes two candles and draws lines on them.


	a)  i)   Name the apparatus that Suha uses to measure the volume of wax she uses in making the candles.
(1)



	     ii)  Suggest what Suha uses to measure the distance between the lines.
(1)
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	b)  Suha’s idea is to time how long it takes for the candles to burn.
She burns candle 1 first, and presents her results in this table.







	Section that was burned
	Time taken to burn, in minutes





	P to Q
	20



	Q to R
	20



	R to S
	




	S to T
	20






	i)   Suha draws a bar chart of her values. The values are shown on the chart on the right.
Using a bar chart like the one shown on the right, add the missing value.

(1)



	ii)  Suha then burns candle 2.
Draw another bar chart to show roughly how long you think it takes for candle 2 to burn between the sections.

(1)


[image: ]






	c)  Suha thinks that the candles could be used to measure time throughout the country. Suggest three features of the candles that would have to be kept constant if the candles are going to be reliable timekeepers.
(3)






	6  Neel used this apparatus to find out which substances are released when ethanol is burned.
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	a)  i)   Explain why he added ice cubes around the U-tube.
(1)


	     ii)  One of the gases turned the limewater milky.
State the name of this gas.

(1)


	iii) Suggest which test Neel should carry out on the colourless liquid in the U-tube.
Describe a positive result and suggest what the result would tell him.

(2)





	b)  Ethylene glycol (IUPAC) is another alcohol, and it is sometimes used in antifreeze. It can be added to the contents of a car radiator to prevent the water freezing as the temperature falls.

	i)   There are two hazard warning symbols on the label of the antifreeze container.
State two precautions you would take if you were using this antifreeze.

(2)
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	ii)  The label on the container also provides information about the effect of the antifreeze on the freezing point of water. Neel had filled his radiator with 2 litres of solution containing 200 cm3 of antifreeze and 1800 cm3 of water. During the night, the temperature fell to –18 °C.
Describe what would happen to Neel’s radiator. Explain your answer.

(2)







	7  a)  Match the following hazard symbols with their descriptions.
There are more descriptions than symbols.

(5)
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	b)  Chemicals can have more than one hazard warning.
State which hazards are identified on this petrol container.

(3)
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	8  Look at these diagrams.
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	a)  Calculate the density of water and of alcohol. Show your working.
(3)



	b)  Oil is less dense than water. If a mixture of oil and water is allowed to stand, the oil will float to the top.
Name a piece of apparatus that will allow you to remove a small volume of oil.

(1)
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