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How to use the book

The Practice Book is a set of practice problems, made of examples and ‘your turn’ questions.

Detect

) Diagram
@ Values

@ Unknown
@ Concept

@ Recall

Solve

@) Selection
@ Inference

@ Claim
) Evidence
@ Reasoning

Why is this
evidence?

Your turn

1 532 33 34 /3 Total /2

Hints & Answers

1. Detect. Do what experts do - look at the situation and work out
what concepts you need. There are 4 parts to this:

- draw the essentials of the situation

- write down key information

- write down what you have to find

- identify the science ideas to apply

2, Recall. Bring to mind what you already know about the concept.
This section summarises two kinds of knowledge:

- scientific ideas and what you need to understand

- skills and the steps to follow

3. Solve. Go from what you know to the answer, step-by-step.

- identify the most relevant ideas from Recall
- make deductions from the information

The example ends with an answer, often set out as an argument:
- the answer that you believe it true

- information in the question or knowledge

- how to get from the evidence to the answer

Do answer the questions in speech bubbles. They help you follow
the example and remember the main points.

The ‘your turn’ pages are practice questions. The first is very
similar to the example. Look back and copy the steps. The other
two questions might look different but they are testing the same
thinking process.

Use the scoring box to check how you're doing. Award yourself 3
points if you did Detect, Recall and Solve well. Subtract 1 point for
each step you didn't do well.

If you're stuck, go to the Hints pages at the back. The Answers are
also there. If you made a mistake, look at the example to see what
you did wrong. Good luck!



@ Example

[ J
1.1 Use reflection
l A cat’s eye is a small safety device in the road. The driver

needs to see the middle of the road at night. Whena
car's headlights shine on a cat’s eye, it lights up.

A cat’s eye is made of two mirrors placed at a 90 © angle.

N, mirror 1

Explain by drawing a diagram how a car driver can see the

cat’s eye
cat’s eye.

/" mirror 2

D . kM.

i lknow that headlights give off light and that we , C[I:
@ Values : see things when light reaches our eyes. headlights —
@ Unknown | need to work out how the light comes back to the driver <G@

i driver’s eyes from the mirrors.
mirror 1

Light must bounce off both mirrors somehow.

~ mirror 2

@ Concept To understand how light bounces off objects | need to use
P % the concept Reflection.

. 1. How light travels as rays
Light travels in straight lines. We picture these as rays.

- arrow shows direction light travels

%

2. How light reflects

'normal {
How would . Light bounces off a flat surface ina "  reflected ray

light reflect off ' reqular way incident ragm\
the cat’s eye ' Ny
mirrors? ,

angle of incidence (i) = angle of reflection (r)

-
™~
N
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3. How to draw a reflection diagram

To draw an accurate diagram, use a protractor to measure the angles (if not, just
: sketchit).

}norma[
Step 1. Use a ruler to draw the |
: normal line 90° to the surface. |
: |
Step 2. Measure the angle of Step 3. Measure the same angle on
i incidence. Draw the incident the other side of the normal. Draw
. rayat this angle. the reflected ray at this angle.
: angle of angle of
incidence | | reflection
: /—‘ poking J'i_\ reflected
i incident ray{ i I ray
A TN
|5 j -
> ! l :
-\\: ' i :

&
Put the centre of a /
protractor where the O /

- ray hits the mirror.

Yady

@ Selection ray from car %mirror 1 From 2and 31 can work out how the

headlight ) light reflects off mirror 1. The angle of
@ | U= - = \(44/ incidence and reflection are 45",
nference :
reflected rag*
ray from
mirror 1

i IfIrepeat this for mirror 2, | can see how the
Why must the i reflected ray can enter the driver’s eyes.

anglesbe 45° | 4@ - " rmirror 2
V' - reflected ray 444( A mirrer

for the cat’s eye

~—

to work? e et eee e seee e e seee e e ese e e et e et ssnees
Answer

@ Claim The driver can see the cat’s eye because the mirrors reflect light rays from the car
headlights back into their eyes.

@ Evidence When light reflects off a mirror the angle of incidence = the angle of reflection.

ray from car mirror 1
@ Reasoning The first reflection of mirror 1 directs the rays headlight %
towards mirror 2. (= > A %

.. mirror 2

Then mirror 2 reflects the towards the
driver’s eyes.

reflected ray
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Your turn O

NN
\ Submarines used to use periscopes to see

above the water.
Copy and complete the diagram to explain
how this periscope works.

Q2

The diagram shows light rays hitting a
curved mirror.

Sara puts a piece of paper at point X.
curved

Th tches fire. Explain why.
irror e paper catches fire. Explain why

Q3

The diagram shows the inside of

mirror B a reflecting telescope.

Explain how the person can see
light from faraway objects.

& mirror A

Q4 Sun’s rays

X Person X is holding a mirror.

Which position (A, B or C) do they need
Y to hold the mirror in for person Y to see
the Sun’s reflected rays?
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Example

5.1 Products of acid reactions

re

Zinc
Dilute carbonate | Colourless Zolution A The diagram shows two reactions
. . an : .
hydrochloric acid | raaction 1 Gas B of hydrochloric acid.

Colourless solution A
and
Gas that burns with a
‘pop’ noise

Why does the
reaction produce
bubbles?

Name these substances:
a) Solution A
b) Gas B

¢) Powder C

We can turn the information about the reactions into word equations.

reactants

products

1. 'hgdroch[oric + Zinc carbonate = colourless  + gasB

acid

2. hydrochloric + powder C

acid

I need to work out the identity of:
a) Colourless solution A. This is a product of both reactions.
:b) GasB. Thisis a product of reaction 1.

c) Powder C. This is a reactant in reaction 2.

solution A

- colourless + gas (burns with a ‘pop’)
solution A

In both reactions the reactants are acids. So the concept I need is ‘acid reactions’.

Recall

1. How acids react with carbonates

The reaction makes 3 products: a salt, water and carbon dioxide:

reactants

products

acid + carbonate

i 2.How to name the salt formed
© Suffuric acid forms sulfates. Hydrochloric acid forms chlorides.

: Nitric acid for
: Example:

metal

ms nitrates.

->lsalt *+ water|+ carbon dioxide

The salt dissolves in the
water to make a solution

combines with acid  to make salt

v v
+:__s_D_Ecgr_|_c__ LD ca[cium| + water + carbon

| sulfate ! dioxide
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i 3. How acids react with metals
: The reaction results in 2 products: a salt and hydrogen gas:

reactants products
Why does the - ___- ' o
magnesium thydrochlorid+magnesium | = [ magnesiumf+ hydrogen
get smaller? acid L _Chloride |
the acid is dissolved in water the salt dissolves in water to

form a solution

4. How to identify gas products

lowing splint
E 9w N (it splint
/ / b T‘.
_me i
- - POP! -
observation  flame popping limewater turns
reappears noise clear to cloudy
deduction gasis gasis gas is carbon
s OXYGEN oo hydrogen ... dioxide .-
_\,_ SQhIe .......................... U = e ———
@ Selection . a) In reaction 1: zinc carbonate + hydrochloric acid.
@ Inference hwrog}:‘;t:c » carbo'natel Co\ourlesasnzolutionA From 1 | know ar.] a(?id + carbonate reaction makes:
reaction GasB a salt, carbon dioxide and water. :

From 2, | know hydrochloric acid forms chloride salts. | can work out the name:

o -

Why is zinc carbonate acid  Chloride | dioxide

chloride made? The salt is zinc chloride. It dissolves in the water to make a solution.

b) An acid + carbonate reaction makes carbon dioxide. So gas B is carbon dioxide.

— c) Inreaction 2, | know that colourless solution A is zinc chloride -
hydrochloric acid the same as in reaction 1.

i reaction 2 || powder C

Colourless solution A
and
Gas that burns with a
‘pop’ noise

From 4, | know the gas that burns with a ‘pop’is hydrogen.

From 3, | know hydrogen forms when metals react with acid. The name of the salt

comes from the metal. 'Fb_gér__o_gal_gr_lgj +|ZinC | S zinc + hydrogen
*. So powder C must be zinc. acid | chloride!

Answer

a) zinc chloride solution b) carbon dioxide c) zinc
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Your turn O

A scientist wanted to identify the

Test
substances in these fireworks:
i Add powder | Burn
Firework to ac?dand powder - silver fountain - crackling flower
collect gas In a firework, a powder burns. Metals give
sif Gas turned Burnt with the flame different colours. Calcium makes
fiver limewater a white red light. Magnesium makes white light.
fountain loud fl
cloudy ame The scientist tested each firework and put
. Gas burned Burnt with his results in the table.
Crackling with a‘pop’ | ared flame
flower noise Pop Name the substance in each firework. Give
a reason for your answers.

Some golf courses are next to the sea. Unfortunately,
this means that many golf balls end up in the water.

Engineers have invented a new type of golf ball. Itis a
mixture of citric acid and sodium carbonate, wrapped
in paper.

Explain how this ball is better for the environment
than a plastic golf ball.

Food cans are made of a metal called steel.
Inside the can, alayer of plastic covers the steel.

Explain why the plastic is important.

Huda suffers from indigestion. She wants to find out
how indigestion tablets work.

(J

Indigestion happens when the stomach makes too
much hydrochloric acid. Indigestion tablets contain
magnesium carbonate.

Huda adds an indigestion tablet to hydrochloric acid.

~— ]
. —— fizzing The diagram shows her observations.
m%@iz tablet got a) Explain the observations. Include a word equation.
smaller

b) Explain how indigestion tablets treat indigestion.

/3 2 /3 3 /3 4 /3 /12

Total
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Example

9.1 Predict respiration results

Clara sets up an experiment where she
—— glass tube N
put maggots inside a glass bottle.
glass bottle
The maggots start to carry out
n H level of oil .
air respiration.
living maggots g a) Predict what happens to the level of
L ymeone_ | } oil inside the tube. Give a reason.
wire tray — | in ol
: < Paralinoll ) Explain why Clara should not leave
sl hydroxide the experiment running for very long.

(absorbs carbon dioxide & water)

be.
@ |deas Air contains oxygen, nitrogen, carbon dioxide and water vapour. /ﬁ F\

)  The sodium hydroxide removes the carbon dioxide and watet. O, Ny
@ Diagram

G,
—— glass tube

I | SmeomacousoRo

| need to work out;

level of oil

@ Unknown [ a) If the oil goes up, down or stays the same.

b) why the experiment cannot be left for very [ong.
@ Diagra,m paraffin oil
@ Concept Maggots are animals. They need oxygen for respiration.

)

Respiration happens in cells to release energy. | need the concept ‘cellular energy’.

Reca“ ..............................................................................................................................................

1. How respiration releases energy

carbon dioxide

glucose \L

oxygen /\:' water
N~
Glucose and oxygen  \When they react, This makes carbon dioxide
enter a cell stored energy in and water, which exit the cell
glucose is released (carbon dioxide is poisonous)

Here is the word equation for this respiration reaction:

glucose + oxygen —=>  water + carbondioxide + (energy)
\ Y )

reactants products
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2. How organisms use energy
: Organisms need energy for [ife processes:

What will OO(T)AO.O Growth reduires "5 ,
happen to an Y oc energytomake Movement reduires energy to |
organismif it Oe.e® " new molecules \.! A contract muscles :

cannot respire?

.g 1 Mammals and birds also need energy for heating the inside of their
W \ body when it is cold outside.

@ Selection a) From 11 know
. reactants in respiration: products:
Oxygen + glucose —— carbon dioxide + water (+ energy)
@ Inference Oxygen inside the gas jar is used up. # L
. Carbon dioxide and water are produced but are absorbed by 7N
i the sodium hydroxide. ¢

So there is less gas inside the bottle. lﬁh

i The oil must rise up to replace this [ost gas. T

@ Selection b) From 2, | know the maggots carry out respiration to release energy for life
i processes.
@ Inference Without respiration and energy, the maggots will die.
Answer
@ Cause a) Maggots carry out respiration. This causes the amount of oxygen in the bottle to

decrease and the amount of carbon dioxide and water to increase.

The water and carbon dioxide get absorbed by the sodium hydroxide. Overall the
amount of gas inside the bottle will decrease.

So, | predict that the level of oil inside the tube rises to replace the lost gas.

@ Claim b) Clara has to stop the experiment otherwise the maggots will die.
@ Evidence They carry out respiration, which uses up oxygen and releases carbon dioxide.
@ Reasoning After a while there will be [ess oxygen, which will affect respiration. Also, there will be

more carbon dioxide in the bottle, which is poisonous.
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Your turn Q

Elliot sets up this equipment.

| |~ sodium .
water bath T hydroxide He leaves it for 24 hours.
at 25°C Predict what will happen to
o the level of coloured water in
(ving) seeds deadseeds  tube X and tube Y

Y Give a reason for each.

“T— coloured water

Jay sets up this equipment

dead seeds.__| rubber bung and leaves it for 2 hours.
o \\ + testtube In which tube(s) does the
geminating__| limewater go cloudy?
seeds — cotton wool .
Explain your answers.
A B c — limewater
NV
balloon
~ These bottles are left in a room
" for 2 hours at 25°C.
' Predict what will happen to the
alL ' i Ulag balloon on top of each bottle.
— < Give a reason.
yeastand ——— <—yeast, glucose
water DA h A& and water

S T

In which box will the candle stop burning first? Give a reason for your choice.

air holes living mouse
[ T T | [ 1
L i | s
A B C D
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Praise for the Mastery Practice books

“They are fantastic. My staff and | are blown away at
the quality of these books."

Raheela Saleem, Challney High School for Girls l ' } \l

W 4 A 2w

“The detailed explanations of the example questions are excellent and allow students to read and reread them and
then take on similar questions.”
Philip Thornley, Immanuel College

“Very engaging from the start. Presented in an "My students are actually now attempting difficult
easy-to-follow format that draws the pupil in. questions when before they were left blank."
Would highly recommend!” Dr Karin Bratby, Hall Park Academy

Maureen O'Regan

“The scaffolding of text and diagrams along with a step-by-step guidance has led to all my pupils from SEN to G&T
improve their levels to meet their targets. But more importantly, their confidence has grown to such an extent that
they look forward to exams and, even more, getting their results.”

Jennifer Clarke

“This book is a must for any science teacher. The “A must have resource for every student. Brilliant!"
tasks are differentiated so the students can work Mahamudu Seidu, Eastlea Community School

their way up. The questions are interesting and

stimulate deep thinking."

Irina O'Sullivan

"We have been so impressed that we have just ordered a GCSE practice book, rather premature in view of the ages
of my three children - but | have been enjoying working with my Year 7 son so much!"
Clare Sandy, parent
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