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St Mary’s Catholic School

In the following book there are several questions based on KS3
Science. These questions are additional to the work which you do
on in your lessons.

To gain the highest grade possible in KS3 Science it is
recommended that you complete these questions at
home or in revision sessions outside of lessons.

This will both familiarise yourself with both the concepts found in
the syllabus and the examination technique found in
examinations.

The mark scheme to the questions is integrated in the book for
you to use independently.

To improve competency in answering questions on KS3
Science and achieve mastery in this module, answer all of
these questions independently.

When you have completed your work in this book, please store
this work in your student files.

Many thanks for all of your hard work in Science.

Mr. Turnbull
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HIGHER TIER

1.
This question is about elements and the periodic table.

Newlands and Mendeleev both produced early versions of the periodic table.
1.1 Complete the sentence.
[2 Marks]

In their periodic tables, Newlands and Mendeleev arranged the elements in order of

1.2 Name the particle that allowed the elements to be arranged in order of their atomic number in the
modern periodic table.

The diagram below shows the position of nine elements in the modern periodic table.

Li F
Na Cl

K Cu Br
Rb |

1.3 Which one of the nine elements shown in the diagram above has the lowest boiling point?

[1 Mark]

1.4 Copper and potassium have different melting points and boiling points.
Give one other difference between the properties of copper and potassium.

[1 Mark]
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1.5 Explain why the reactivity of the elements increases going down Group 1 from lithium to rubidium but
decreases going down Group 7 from fluorine to iodine.

[4 Marks]
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Q2.

This question is about atomic structure and elements.

Complete the sentences.

[2 Marks]
2.1 The atomic number of an atom is the number of
2.2 The mass number of an atom is the number of
2.3 Explain why an atom has no overall charge.
Use the relative electrical charges of sub-atomic particles in your explanation.

[2 Marks]
2.4 Explain why fluorine and chlorine are in the same group of the periodic table.
Give the electronic structures of fluorine and chlorine in your explanation.

[2 Marks]
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2.5 The diagram shows the electronic structure of an atom of a non-metal.
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Yo \/ MNucleus
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;/ /)
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What is the chemical symbol of this non-metal?

Tick (+") one box.

Ar

Si

When elements react, their atoms join with other atoms to form compounds.

Complete the sentences.

2.6 Compounds formed when non-metals react with metals consist of particles called

2.7 Compounds formed from only non-metals consist of particles called

KS3 Science Examination Preparation Book: Atomic Structure
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Q3.

The Sun produces helium atoms from hydrogen atoms by nuclear fusion reactions.

Hydrogen Helium

N D
N2

3.1 Describe the differences in the atomic structures of a hydrogen atom and a helium atom.

[3 Marks]

The Sun consists of 73% hydrogen and 25% helium. The rest is other elements. One of the other elements
in the Sun is neon. Use the Chemistry Data Sheet to help you to answer these questions.

3.2 Complete the diagram to show the electronic structure of a neon atom.

[1 Mark]

[1 Mark]
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Q4.

The diagrams show the electronic structure of four different atoms.

Atom A Atom B Atom C AtomD
Use the Chemistry Data Sheet to help you to answer these questions.

4.1 Name the two sub-atomic particles in the nucleus of an atom.

[1 Mark]
4.2 Why is there no overall electrical charge on each atom?

[1 Mark]
4.3 Why is Atom A unreactive?

[1 Mark]
4.4 Which two of these atoms have similar chemical properties?
Give a reason for your answer.

[2 Marks]
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Q5.
This question is about oxygen atoms. The periodic table on the Data Sheet may help you to answer this
question.

5.1 Oxygen atoms have 8 electrons.

Complete the diagram to represent the arrangement of electrons in an oxygen atom.
Use crosses (x) to represent the electrons.

[1 Mark]

5.2 Name the part of the oxygen atom that is labelled A on the diagram.

[1 Mark]

5.3 Two isotopes of oxygen are oxygen-16 and oxygen-18.

16 18
o 0
8 8

oxygen-16 oxygen-18

Explain, in terms of particles, how the nucleus of an oxygen-18 atom is different from the nucleus of an
oxygen-16 atom.

[2 Marks]
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Q6.

The diagrams show three isotopes of potassium.

Key
@ Proton & Neutron 8 Electron

6.1 In what way does the atomic structure show you that they are all atoms?

[1 Mark]
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Q7.

The two carbon atoms represented below are isotopes.

ISOTOPE 1 ISOTOPE 2

14 +— mass number ———=» 12
C C
6 -+—— proton number ———= 6

7.1 Describe two ways in which the isotopes are similar.

[2 Marks]
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Qs.

Use the Periodic Table of Elements on the Data Sheet to help you to answer this question.

8.1 Describe, in as much detail as you can, the structure of a fluorine atom.

[3 Marks]

8.2 Complete the diagram to show the electronic structure of a magnesium atom.

[1 Mark]
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FOUNDATION TIER

1. The Sun is mainly hydrogen and helium.

The diagrams show an atom of hydrogen and an atom of helium.

/\
\/

Helium

Draw a ring around the correct answer to complete each sentence.

1.1 The centre of each atom is called the

1.2 The circle (labelled R) around the centre of each atom

molecule.

nucleus.

shell.

a bond.
is called an electrical charge.

an energy level (shell).

KS3 Science Examination Preparation Book: Atomic Structure
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[1 Mark]
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1.3 Use the diagrams in part (a) to help you to answer these questions.

Draw one line from each question to its correct answer.

[3 Marks]
Question Answer
1
How many protons are there in
the hydrogen atom?
2
How many electrons are there in
the helium atom?
3
What is the mass number of the
helium atom?
4
1.4 The Sun is 73% hydrogen and 25% helium. The rest is other elements.
What is the percentage of other elements in the Sun?
[1 Mark]
%
One of the other elements in the Sun is neon.
Neon is in the same group of the periodic table as helium.
Use the Chemistry Data Sheet to help you to answer these questions.
1.5 How many protons are there in a neon atom?
[1 Mark]
1.6 Which group of the periodic table are helium and neon in?
[1 Mark]
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Q2.

1 2
Two isotopes of hydrogen are hydrogen-1 (IH) and hydrogen-2 (1H).

The diagrams represent atoms of hydrogen-1 and hydrogen-2.

Hydrogen-1 Hydrogen-2

Use the correct words from the box to complete the sentences.

electrons neutrons protons

2.1 The positive particles, & , in the nucleus of atoms are called

2.2 The particles with no charge, e , in the nucleus of atoms are called

2.3 The diagrams show two different types of water molecule.

Molecule A Molecule B

Draw a ring around the correct answer to complete the sentence.

heavier than
Molecule A is | lighter than molecule B.

the same mass as

KS3 Science Examination Preparation Book: Atomic Structure
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Explain your answer.

[2 Marks]

KS3 Science Examination Preparation Book: Atomic Structure 16



St Mary’s Catholic School

Q3.

Magnesium burns in oxygen.

3.1 Use the Chemistry Data Sheet to help you to answer this question.
The word equation for magnesium burning is:
magnesium + oxygen —— magnesium oxide

Draw one line from each substance to its correct description.

Substance Description
compound
magnesium
metal

magnesium oxide

mixture

oxygen

non-metal

KS3 Science Examination Preparation Book: Atomic Structure
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3.2 The diagram represents a magnesium atom.

Complete the table to show the nhame of each particle and the charge of each particle in the magnesium

atom.

Use the Chemistry Data Sheet to help you to answer these questions.

Draw a ring around the correct answer to complete each sentence.

3.3

3.4

KS3 Science Examination Preparation Book: Atomic Structure

Name of particle Charge
proton +1
neutron -
-1

[2 Marks]

[2 Marks]

core.

In a magnesium atom, the protons and neutrons are in the nucleus.

The number of protons in @ magnesium atom is the

shell.

atomic number
mass number.

group number.

18
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3.5 The sum of the protons and neutrons in a magnesium

[1 Mark]

atomic number.

atom is the | mass number.

group number.
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Q4.

The diagram represents an atom of an element.

4.1 Choose one word from the box to complete the label on the diagram.

electron neutron nucleus

Proton

4.2 What is the atomic (proton) number of this atom?

4.3 Name the element.

Use the periodic table on the Data Sheet to help you answer this question.

The name of the element is

4.4 Draw a ring around the mass number of this atom.

4.5 Another atom of this element has a different mass number.

Draw a ring around the correct word in the box to complete the sentence.

electrons
Atoms of the same element with different numbers of neutrons

protons

are called isotopes.

KS3 Science Examination Preparation Book: Atomic Structure

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]
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Q5.

This question is about atoms and molecules.

5.1 In the diagrams below:

*~ is a nitrogen atom

— is an oxygen atom

IFC\I
~=" is a carbon atom.

Draw one line from each diagram to its correct description.
One line has been done for you.

Diagram Description

Compound

Element
NN

Mixture
(0XSX©O)

Polymer

KS3 Science Examination Preparation Book: Atomic Structure

[2 Marks]
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5.2 The diagram below shows a hydrogen atom.
Use words from the box to write the correct labels on the diagram.

[2 Marks]
alloy electron group nucleus
5.3 This chemical equation represents the reaction of hydrogen burning.
2H> + (o)) — 2 H0
Complete the sentence to describe what is happening in this chemical reaction.
Hydrogen reacts with
[2 Marks]

KS3 Science Examination Preparation Book: Atomic Structure 22
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Q6.
The diagrams show the sub-atomic particles in four different atoms.
M i
4 - f +. . ‘-.__ 11 I & “
JENNEE SRR R RENE -
E d & L 11
o . L
* y \, S . H » p
™~ R X
Atom A Atom B Atom C Atom D

Use the Chemistry Data Sheet to help you to answer these questions.

Draw a ring around the correct answer to complete each sentence.

[2 Marks]
energy level.
6.1 The centre of each atom is called the molecule.
nucleus.
bonds.
6.2 The centre of each atom contains neutrons and electrons.
protons.
6.3 Complete the sentence.
[1 Mark]
There is no overall electrical charge on each atom because the
number of is equal to the number of
6.4 What is the name of the element represented by atom D?
[1 Mark]
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6.5 Which two of the atoms, A, B, C and D, are in the same group of the periodic table?

Give a reason for your answer.

Atom and atom

Reason

[2 Marks]

KS3 Science Examination Preparation Book: Atomic Structure 24
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CHEMISTRY DATA SHEET
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MARK SCHEME
HIGHER

1.1 atomic weights
allow atomic masses

1.2 proton
allow proton number

1.3 F/fluorine
allow F>

1.4 any one from:

e copper has a higher density
e copper is stronger

e copper is harder

e copper is less reactive

allow named property
lgnore colour, conductivity, melting point and boiling point
allow converse for potassium

1.5 relative distance from nucleus
allow more / fewer energy levels / shells or larger / smaller atom

relative attraction to nucleus
allow more / less shielding

relative ease of gain or loss of electron

opposite explanation of ease of gain or loss of electron for other group

max 3 marks if ‘outer’ not mentioned

KS3 Science Examination Preparation Book: Atomic Structure

[8]
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2.1 protons
allow "protons or electrons”, but do not allow 'protons and electrons”

2.2 protons plus / and neutrons

2.3 (because the relative electrical charges are) —(1) for an electron and +(1) for a proton
allow electrons are negative and protons are positive

and the number of electrons is equal to the number of protons
Iif no other mark awarded, allow 1 mark for the charges cancel out

2.4 (the electronic structure of) fluorine is 2,7 and chlorine is 2,8,7
allow diagrams for the first marking point

(so fluorine and chlorine are in the same group) because they have the same number of or 7
electrons in their highest energy level or outer shell

if no other mark awarded, allow 1 mark for have the same / similar properties

255

2.6 ions

2.7 molecules

KS3 Science Examination Preparation Book: Atomic Structure
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3.1 hydrogen has one proton whereas helium has two protons
accept numbers for words

accept hydrogen only has one proton

ignore references to groups

hydrogen has one electron whereas helium has two electrons
accept hydrogen only has one electron
allow helium has a full outer shell (of electrons)

hydrogen has no neutrons or helium has two neutrons

Iif no other mark awarded, allow helium has more electrons / protons / neutrons for 1
mark

3.2 2 electrons on first shell and

8 electrons on outer shell

3.3 they have a stable arrangement of electrons
accept they have full outer energy level / shell of electrons
do not accept they have the same number of electrons in their outer energy level / shell

allow they are noble gases
lgnore they are in group 0

[5]
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4.1 protons (and) neutrons
both needed for 1 mark
ignorep/ +andn/ 0

do not accept electrons

4.2 because the number of protons is equal to the number of electrons
allow protons and electrons balance / cancel out
allow positive / + and negative / - balance / cancel out

4.3 jt = atom A

because atom A has a full highest energy level or full outer shell
allow all the shells are full or no incomplete shell

or because atom A has a stable arrangement of electrons
allow because atom A is in Group 0/ a noble gas

4.4 (atom) B/ lithium / Li (and)

(atom) C / sodium / Na

both needed for 1 mark

because they have the same number/one outer electron(s)
linked to answer for first mark
accept because both need to lose one / an electron

allow because (atoms) B and C are in Group 1 / the same group / are alkali metals

KS3 Science Examination Preparation Book: Atomic Structure
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5.1 or

allow any arrangement of electrons on the shells
accept o, x, - or e as representing electrons

5.2 nucleus

accept nucleus (protons plus neutrons)

do not accept protons plus neutrons on its own
allow nuclei / nucles / neucleus / phonetic spelling
do not accept neutron

5.3 it has 2 more neutrons or converse
accept it has more neutrons’ or 'different number of neutrons’ for 1 mark
2 more protons / electrons + correct number of neutrons’ = max 1 mark

or
0-16 has 8 neutrons (1 mark)(*)

0-18 has 10 neutrons (1 mark)(*)

(*)if incorrectly calculated but shows more neutrons in 0-18 allow for 1 mark
accept it has more particles

or

it has 2 more particles for 1 mark

lgnore any reference to charges

Jjust 2 more without reference to particles = 0 marks

[4]

KS3 Science Examination Preparation Book: Atomic Structure 30



St Mary’s Catholic School

6.1 same number of protons and electrons
accept equal numbers of protons and electrons
do not accept they are neutral

6.2 same element
accept all atoms are potassium

same number of protons
accept same atomic number
accept they all have 19+

different number of neutrons
accept different mass numbers
do not accept different atomic masses

KS3 Science Examination Preparation Book: Atomic Structure
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7.1 same number/six electrons;
same number/six protons;
react in same way not same element or both carbon

any two for 1 mark each

7.2 different number of neutrons
gains 1 mark

but or

14 .
¢C  has two more neutrons different mass number
gains 1 mark

or

but two mass units bigger
gains 2 marks

13 C  has 8 neutrons while 1§ C has 6 neutrons
gains 2 marks

[4]
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8.1 9 protons /Proton Number 9
mass / atomic number is neutral

1

10 neutrons

1
electron arrangement 2,7 / 9 electrons
Incorrect configurations neutral
if no points scored, allow 1 mark for nucleus surrounded by electrons or nucleus contains
neutrons and protons

1
8.2
Mark is for 2,8,2 arrangements.
accept electrons anywhere in correct orbit

1

[4]
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FOUNDATION
1.1 nucleus

1
1.2 an energy level (shell)

1
1.3
—

3
1.4 2 / two(%)

1
1.510/ ten

1
1.6 (group) O
accept noble gases
lgnore (group) 8

1

[8]
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2.1 protons

2.2 neutrons

2.3 heavier than

H-2 atoms are heavier than H-1 atoms
can be awarded even if they do not circle heavier than

or

the hydrogen atoms are heavier / more particles in the nucleus of the
hydrogen atoms / one more particle in each hydrogen atom / a
neutron in each hydrogen atom etc

must be linked to heavier than
a correct explanation of the increase in mass by ref. to the particles in the hydrogen atoms
lgnore reference to particles in the oxygen atoms

or

molecule A has more particles / neutrons

do not accept incorrect numbers of particles
accept molecule A has more protons and neutrons
molecule A has higher mass numbers

or

molecule A has a larger nuclear mass / atomic mass
A has two more neutrons than B

hydrogen has a greater mass number in A
all the numbers in the molecule A

add up to 6 and in molecule B add up to 4
molecule A has

[4]
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3.1 \

one mark for each substance linked correctly to its description
do not accept more than one line from each substance

3
3.2 0/ zero / none / no charge

1
electron

1
3.3 nucleus

1
3.4 atomic number

1
3.5 mass number

1

[8]
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4.1 electron

1
4.25

1
4.3 boron
accept B

1
4.4 11

1
4.5 neutrons

1

[5]
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5.1 NN linked to element

OCO linked to compound

5.2 electron

nucleus
must be correct order

5.3 (reacts with) oxygen

to produce water
must be names
accept hydrogen oxide
allow steam

KS3 Science Examination Preparation Book: Atomic Structure
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6.1 nucleus

6.2 protons

6.3 protons / + / positive

electrons / — / negative
both words needed in any order for 1 mark

6.4 nitrogen
allow N or N:

6.5Band C

both letters needed in any order for 1 mark
allow Li and Na

(both) have one electron or same number of electrons in the outer energy level / shell

allow both are in Group 1

allow both are alkali metals

allow both can lose only one electron or become +1 jons
allow this mark if no letters given in boxes

[6]
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CHEMISTRY DATA SHEET
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