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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)
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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)




[image: ]






	
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.



[image: ]












	
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)


















1 Cells and organisation








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







	
a)  Respiration is _____________

(1)


producing offspring


taking in nutrients


transferring energy


responding to stimuli





	
b)  The human male gamete is a _____________

(1)


liver cell


sperm cell


pollen grain


nerve cell





	
c)  Reproduction is _____________

(1)


producing offspring


taking in nutrients


releasing energy


increasing in size





	
d)  Nutrition is _____________

(1)


producing offspring


taking in nutrients


releasing energy


responding to stimuli





	
e)  The basic unit of life is _____________

(1)


a molecule


a tissue


an organ


a cell





	
f)  A collection of cells with the same function is _____________

(1)


an organism


a tissue


an organ


a system





	
g)  The structure inside the cell that carries out aerobic respiration is the _____________

(1)


nucleus


mitochondrion


cytoplasm


chloroplast





	
h)  A useful stain for observing the nucleus in a cell is _____________

(1)


iodine solution


universal indicator solution


Benedict’s solution


methylene blue










	
2  The human body contains several different systems. The systems are made up of organs working together so that the body is at its most efficient.

This is a list of some of the organs of the human body:


teeth


stomach


testes


rib


heart


lungs


Copy and complete the table below to match the organs listed to the system they belong to.


(5)














	System

	Time taken to burn, in minutes










	Digestive

	 






	Circulatory

	 






	Reproductive

	







	Breathing

	 






	Skeletal

	 











	
3  The diagrams below show six cells.

One of these cells transports oxygen in the blood. This cell does not contain a nucleus.
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a)  i)   Give the letter of the cell that transports oxygen in the blood.

(1)





	     ii)  State the function of the nucleus in most cells.

(1)
















	
b)  Give the letter of the cell that carries genetic information from father to offspring.

(1)





	
c)  Give the letters of two plant cells.

(2)





	
d)  Give the letter of the cell with a surface extended for the uptake of water and minerals.

(1)










	
4  The diagram shows a plant cell.



	
a)  i)   This cell is from the leaf of a sycamore tree.

Name the part that is present in this cell but would not be present in a root cell from a sycamore tree.


(1)




[image: ]







	     ii)  Explain why the part you have chosen is not present in a root cell.

(1)
















	
b)  The parts labelled in this diagram have different functions.

Copy and complete the table below to link each part to its correct function.


(5)













	Part of cell

	Functions










	 

	Helps to give the cell a definite shape






	 

	Controls the entry and exit of substances






	 

	Contains the genetic material that controls the cell’s activities






	 

	Many chemical reactions take place here






	 

	Absorbs energy from the Sun for photosynthesis
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5  a)  One function of cells lining the human trachea (windpipe) is to _____________

(1)


sweep away particles of dust


release waste carbon dioxide


secrete mucus to trap microorganisms and particles of dust


absorb oxygen for respiration










	
b)  A cell with a nucleus, a cell wall, no chloroplasts and a large surface area for absorption is a _____________

(1)


red blood cell


leaf cell


sperm cell


root hair cell
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6  a)  The diagram below shows a plant cell and an animal cell.
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i)   Give the names of two parts that are present in plant cells but not in animal cells.

(2)





	
ii)  Give the function of one of the parts you have named and say why it is important in the life of the plant.

(2)





	
iii) The letters, A and B, and their guidelines show two parts that are present in both plant and animal cells.

Identify the two parts and state the function of each of them.


(4)
















	
b)  i)   Cells can become specialised.

Explain what this word means.


(1)





	    ii)  Tissues carry out their functions because of the specialised cells they contain.

Copy the words in the boxes below and then link together the cells, their special functions and the biological process they are involved in.


The first cell type has been done as an example.


(4)
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7  The diagram shows a single-celled organism called Chlamydomonas. This organism is able to swim about in the small pools of water where it lives.
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a)  In this table, choose which set of numbers (in row A, B, C or D) correctly relates functions of cell parts to the structures labelled in the diagram.

(2)













	 

	Function







	Protection against bursting


	Photosynthesis


	Movement


	Control of cell activities











	A

	2

	4

	1

	3






	B

	1

	3

	2

	4






	C

	4

	2

	1

	3






	D

	2

	4

	3

	1











	
b)  Name three structures in the Chlamydomonas cell that would not be found in a sperm cell.

(3)


















2 Nutrition and digestion








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



	
a)  The most important food for muscle growth and repair is _____________

(1)


fat


carbohydrate


calcium


protein





	
b)  Brussels sprouts are a good source of _____________

(1)


fat


vitamin D


sugar


fibre





	
c)  Iodine solution is a stain used to detect _____________

(1)


protein


sugar


fat


starch





	
d)  Calcium is essential in a healthy diet to _____________

(1)


prevent scurvy


help develop strong bones


supply energy


help digestion





	
e)  Egg whites are a good source of _____________

(1)


sugar


protein


fat


starch





	
f)  The most important teeth for biting off pieces of an apple are the _____________

(1)


molars


canines


pre-molars


incisors





	
g)  A positive result in a Benedict’s test shows the presence of _____________

(1)


starch


an acid


sugar


water





	
h)  The teeth used by a tiger to kill its prey are the _____________

(1)


incisors


premolars


molars


canines
















	
2  a)  A poor diet can lead to bad health. Draw lines to match up each fact about the diet to the harm it may cause.

(3)
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b)  A balanced, healthy diet should help to prevent this harm. Link each of these components of a healthy diet to its function in a healthy body.

(3)
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3  The table below provides information about five different foods.











	Food

	Energy content / kJ per 100 g

	Nutrients in 100 g






	Carbohydrate / g

	Fat / g

	Protein / g

	Calcium / mg










	Yoghurt

	  280

	  5.0

	  4.0

	  3.0

	120






	Cheese

	1700

	  0.2

	35.2

	24.0

	710






	Pear

	  380

	26.1

	  0.1

	  0.8

	    6






	Brown rice

	  900

	42.7

	  1.8

	  9.5

	  64






	Butter

	3118

	0

	82.1

	  0.4

	  17











	
a)  i)   State which of the nutrients provides most of the energy in the brown rice.

(1)





	     ii)  State which of the four nutrients provides insulation against cold.

(1)





	    iii)  State which of the foods would be most useful to a weightlifter needing to build their muscles.

(1)





	
b)  i)   Calculate the total amount of the three nutrients – fat, protein and carbohydrate – in yoghurt.

(1)





	
ii)  State what makes up most of the rest of the 100 g of yoghurt.

(1)





	
c)  i)   A teenage boy needs about 9000 kJ of energy every day. Calculate how much brown rice he would need to eat to obtain this amount of energy.

(1)





	
ii)  The boy also needs about 55 g of protein every day. Explain whether this same amount of rice provides all of his protein requirements.

(1)










	
d)  The table below shows the recommended daily amount (RDA) of calcium for a female at different times in her life.











	Stage of life cycle

	RDA of calcium / mg










	Baby aged 3 months

	450






	12-year-old girl

	900






	21-year-old, non-pregnant woman

	550






	Pregnant woman

	1200






	Breast-feeding woman

	 











	
i)   Suggest what would be the RDA of calcium for a breast-feeding woman. Explain your answer.

(1)





	
ii)  Explain why the 12-year-old girl has a higher RDA of calcium than the 21-year-old woman.

(1)
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		12 Mixtures, solutions, separation and solubility



		13 Chemical reactions



		14 The reactions of metals



		15 Acids, alkalis and neutralisation reactions









		Physics



		16 Energy resources and transfers



		17 Energy and electricity



		18 Forces and linear motion



		19 Friction, motion and pressure



		20 Sound



		21 Light



		22 Electrical circuits



		23 Magnets and electromagnets



		24 Space









		Exam Practice Answers



		Experiments in science



		Biology (Chapters 1–9)



		Chemistry (Chapters 10–15)



		Physics (Chapters 16–24)



















		Cover



		Title Page



		Copyright



		Contents













		Cover



		C1



		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		C2



		C3











OEBPS/OEBPS/images/tp.png
COMMON ENTRANCE  KEY STAGE 3

Exam Practice
Questions
and Answers

GALORE
PARK &

AN HACHETTE UK COMPANY






