Year 10 Science 2026
Chemistry

Revision

Student Booklet 1

Name:

Year 10 Chemistry Revision Objectives
During this unit represent reactions using word and balanced formula
equations, including state symbols.
Atomic Draw and describe the model of an atom using a labelled diagram. atom, proton,
Structure . neutron, electron,
o Include the terms: protons, neutrons, electrons, nucleus, energy
(revision) shell

levels (shells) and cloud of electrons.

Recall the properties of charge and mass to the atomic structure. p05|tlye, neutral,
negative

Draw an energy level diagram and the electron configuration for the elecft.ron )

first 20 elements. configuration

Understand how the electron configuration of an atom determines its

position in the Periodic Table and its valency.

Describe an isotope and why elements on the Periodic table do not |sotol§)e, ma:ss.

have whole mass numbers. num .er, relative
atomic mass

Bonding . - ionic bond,

Understand the difference between an ionic bond and a
covalent bond,

covalent bond. o
ionic compound,
molecules
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Positive ions(cations)

+1 +2 +3
Lithium Li* Calcium Ca%* Aluminium Al
Sodium Na* Barium Ba2* Chromium Cr3t
(D)
Potassium K* Magnesium Mg2+ Iron (111) Fe3*
Hydrogen H* Zinc Zn?*
Silver Ag+ Iron (I1) FeZ*
Copper(l) Cut Copper (11) Cu?t
Ammonium NH,* Mercury (1) H92+
Tin(11) Sn%*
Lead(ll) Pb%*
Negative ions(anions)
-1 -2 -3
Fluoride F Oxide 0% Nitride N3
Chloride Cl- Sulfide S2- Phosphate PO43'
Bromide Br Sulfite 8032'
lodide I Sulfate SO4*
Permanganate MnO . Carbonate COgZ'
Hydroxide OH- Hydrogen phosphate H PO42
Hydrogen sulfide HS- Dichromate CI’2072
Hydrogen sulfate HSO X
Hydrogen sulfite HSO5
Hydrogen carbonate HCO4
Dihydrogen phosphate H,PO,
Nitrate NO5
Nitrite

NO,




Learning Objective:

state symbols.

Draw and describe the model of an atom using a labelled diagram. Include the terms: protons,
neutrons, electrons, nucleus, energy levels (shells) and cloud of electrons.
Recall the properties of charge and mass to the atomic structure.

Draw an energy level diagram and the electron configuration for the first 20 elements.

In Chemistry you will be expected to represent reactions using word and formula equations, including

LEOmic Surueure

‘ The number of protons determines which element the the atom is. |

Nucleus
contains protons Q
and neutrons @
electrons
whizz around the
nucleus

Protons have a positive charge (+),
electrons have a negative charge (-),
neutrons have no charge (neutral).

Atoms are neutral (not
charged) so the number of

as the number of electrons.

protons in an atom is the same

Inside an atom

Nucleus
contains protons @
and neutrons @

electrons @
whizz around the
nucleus in orbits

Charge Mass
proton + 1
neutron 0 1
electron - Very small

It is therefore the number
of protons + neutrons in an
atom that determine its
mass.

Modelling the Atomic
Structure

® Etectron
@ Prown
@ Neuron

What is the Electron Cloud Model?

This model of the atom pictures
the electrons moving around
the nucleus in a region called
an electron cloud.

The electron cloud is a cloud of
varying density surrounding the
nucleus. The varying density
shows where an electron is
more or less likely to be.

Group 1 - Lithium

. 7 —Mass number (number of protons and neutrons
Ll in the atom)
3 -

Atomic number (number of protons in the atom)

Number of protons = 3 (atomic number)
Number of electrons = 3 (same as number of protons)

Number of neutrons = 4 (mass number — atomic number)

Electron configuration:

The electrons fill each
energy level first before

2!'8!1 S 0 dlllm starting the next.

Valence energy
level - has one
electron in Na

The inner orbit is the
lowest energy level.

The outer orbit has the
highest. In other words, the
further an electron is away
from the nucleus the more
energy it has.




A chemical reaction is a chemical change where molecules collide with each other and the atoms are
rearranged to form new substances.

A chemical equation is used to describe the chemical change that occurs in a chemical reaction.
Chemical word equation

reactants —> products

(what you start with) (what is made)

Identify the reactant/s and the product/s in the following equations:

1. magnesium + oxygen - magnesium oxide

2. sodium + chlorine = sodium chloride

3. aluminium chloride + sodium carbonate = sodium chloride + aluminium carbonate

Word equation
Hydrogen gas + oxygen gas > water

Chemical (formula) equation

H + 0O, = H, O

Balanced equation <« |

model of the structure

2H,+ O, > 2H,0

o—@ |
Cad

(=




Symbol Search
Professor Ruby thinks that she has discovered a miracle cure for headaches but can’t remember in which
file she has put the formula. Follow the maze by choosing the correct path at each junction which has the
correct symbol for the element. The correct path will lead you to the formula.




Atomic Structure

The 3 particles of the atom are:

Using the following words:

a. percentage  same protons
b.

Neutral atomic mass electrons
¢ negative charge positive charge
Their respective charges are:

Neutrons Mass number nucleus
b.

c.

The number of protons in one atom of an element determines the atom’s

The atomic number tells you the number of in one atom of an

element. If also tells you the number of in a neutral atom of that

element. The atomic number gives the “identity * of an element as well as its location on the

Periodic Table. No two different elements will have the atomic
number.

The of an element is the average mass of an element’s naturally
occurring atom, or isotopes, taking into account the of each
isotope.

The of an element is the total number of protons and neutrons in
the of the atom.

The mass number is used to calculate the number of in one atom

of an element. In order to calculate the number of neutrons you must subtract the

from the




o |

10.

Give the symbol and number of protons in one atom of:

Lithium Bromine
Iron Copper
Oxygen Mercury
Argon Helium

Give the symbol and number of electrons in a neutral atom of:

Uranium Chlorine
Boron Iodine
Lead Sodium

Give the symbol and number of neutrons in one atom of:
(To get “mass number”, you must round the “atomic mass” to the nearest whole number)

Show your calculations.

Barium L
Alumininm
Carbon
Hydrogen
Fluorine )
Magnesium
Mercury

Name the element which has the following numbers of particles:

a. 26 electrons, 29 neutrons, 26 protons
b. 53 protons. 74 neutrons
c. 2 electrons (neutral atoms)
d. 20 protons
82 electrons, 125 neutrons, 82 protons
f 4 neutrons
11. If vou know only the following information can you always determine what the

element is? (Yes/No).
number of protons
b. number of neutrons

c. number of electrons



CHEMISTRY

X = element symbol

A = mass number [# of protons (p) + # neutrons (n)]
Z = atomic number [# of protons]

N = # of neutrons

ATOMIC STRUCTURE PRACTICE |

A-Z=N
Z
A typical isotopic symbol takes this form: A X
ex. The isotopic symbaol for Fluorine would be - F
19
Fill in the missing items in the table below.
Name Symboaol Z A #p #e #n
Na
17
Potassium
P
lron
53
Silver
36
W
Atoms are all about the mass
1 In the following table, summarise information about the structure of the atom.
LOCATION CHARGE MASS
Protons
Neutrons
Electrons

10



Complete the following table using your knowledge of atomic number. Remember: You cannot have a

decimal in the neutron column, so you must round off the mass number first.

ATOMIC MASS NUMBER OF | NUMBER OF [NUMBER OF | CHEMICAL NAME
NUMBER NUMBER |ELECTRONS| PROTONS | NEUTRONS | SYMBOL
3
35.45
21
tin
52.00

11



H

Be

Electron Arrangement

1. Number each group of the Periodic Table that is shown on the diagram.
2. Number each period of the Periodic Table that is shown on the diagram.

12

He
3. In each box draw the electron configuration.
4. Underneath write down any patterns that you notice.
5. Explain why this model is not a true representation of the electron arrangement in an atom.
B c F Ne
g A si Cl Ar




Revision Questions

Here are some names of some elements and their symbols.

| Hydrogen | (,__\ '\I/C_ED I/S\I | Calcium
| Chlorine | | Helium | Oxvygen
i@l I'\/F'I
RNy N
| Argon | (_6) | Carbon | Fluorine
| Potassium | ':/DEB\‘I | Nitrogen | Sodium
S
(k)
~ N
| Iron | @ Ar) | Magnesium
B '/Cl

1. Match the names to their correct symbols.
You can either draw lines between them or colour code them.

2. After the name of each element write in whether it is a solid, a liquid or a gas. Do not
write the full words just (s) for selid, (l) for liquid or (g) for gas.

3. Name all the elements above that are metals.

4. Name all the nen-metals above that are solids.

Part A: Atomic Structure

1. Draw five protons in the nucleus of the atom. Label them with their charge.
2. Draw six neutrons in the nucleus of the atom.

3. Draw two electrons in the first energy level and label them with their charge.

e

. Draw three electrons in the second energy level and label them with their charge.

h

. What element is represented by the diagram?
Part B: Atomic Calculations

6. Label the information provided in the periodic table.

8 7. What does the atomic number represent?

or
0.

8. What does the atomic mass represent?
Oxygen <

15.999 « N




Use your knowledge of atomic calculations to complete the chart.

Element Atomic Atomic Protons Neutrons Electrons
Number Mass
Li 3! 7
P s 21
C1 5] g
Ni 74 a1
K B9 s
Ag & Gt
H b IS
Si 14} 4}
w Gé 161(0]
Ne 1o 1w

The atoms below are written using the letters V to Z instead of their correct chemical symbols. The mass number is

also on the top, atomic number on the bottom.

Use the letters to identify the following:

40 20 40 39 40
ISV IOW 19X 19Y ZOZ

a Which two atoms have the same number of neutrons?
b Which atom has the smallest mass number?

c Which two atoms belong to the same element?

d Which atom has the electron configuration 2, 8?
Multiple Choice

1 One of the particles inside the atom is
very much lighter than the others. It is

the:
A electron
B neutron
C nucleus
D proton.
3 The nucleus of the atom contains:
"~ A onlyelectrons
B only protons
C electrons and neutrons
D Neutrons and protons.
5 An orbital is a region of space where there
is a high probability of finding
a. a proton
b. a neutron
. a positron
d. an electron
7 which is the electronic configuration of
Mg?
A. 2:7:3
B. 2:10
C. 28:2
D. 2:8:12

IN

&

()]

100

The fluorine atom has 9 protons, 9 electrons and 10 neutrons.
Its atomic number is:

mooOw>

The columns of the periodic table are called:

A

B
C
D

An atom of carbon-12 and an atom of carbon-14 differ in
a. atomic number

b. mass number

c. nuclear charge

9

10
18
19
28

series
families
groups
isotopes.

d. number of electrons

0o

13. Which pair must represent atoms of the same element?
146}( and 14;}{
2 X and PX
3 X and %X

BX and X

14



i (O o @

a) Which boxes show particle diagrams of elements?

b) Which boxes show particle diagrams of compounds?

¢) Helium does not react with anything at all. Atoms of helium do not join up with any
other atoms. Which diagram best represents helium?

d) Oxygen gas is in the form of particles which have the formula Q2. Which twe
diagrams show this arrangement?

e) Carbon dioxide has the formula CO2. Which diagram could represent carbon dioxide?

f) Hydrogen atoms are smaller than any others. Which diagram could represent water?

Explain your answer:

g) Which of the following could be the name of the substance in box C?

nitrogen carbon monoxide sulphur dioxide

hydrogen chloride krypton

Explain your reasoning:

15



Elements and Compounds

1. Fill in the blanks by choosing the correct word or phrase from the brackets.

a) Carbon, oxygen, iron and gold are all (metals/elements/compounds).

b) Things which contain only one type of atom are called
(elements/compounds).

¢) Compounds always contain (one/more than one) type of atom.

d) The chemical name for common salt is sodium chloride. There are

(one/two/three) parts to the chemical name. This means it is

(an element/a compound).

e) Water has the formula HzO. There are two elements in water. Hydrogen is one and

(carbon/oxygen/nitrogen) is the other. Water is

(an element/a compound). The full chemical name for water is

hydrogen (chloride/oxide/sulphate). The formula tells us

that water contains (more/less) hydrogen than oxygen.

Directions: Write the names and symbols of the seventeen nonmetals in the chart below. .
Then find each nonmetal name in the puzzle that follows and circle it. Answers
carn go up, down, or diagonally.

ELEMENT SYMBOL ELEMENT SYMBOL ELEMENT SYMBOL

Z OoOU» w2 MERE®ROOZ
H o o» I om o e S o OOm o R K
Om - pE =0 MS<ZO02Z <
O O S WO 2 2 > " Y= =
H W O O I m KO mZZ ~ = 0
I I AT~ B R - A = B o B < B o T~ A < |
PO = O QM= =g oxom 2R e
CE ZZ ®m=Zwvwa=s0®dmiEedow
Z o X ®OCcCO®pPpU0CNECC
- "W E W T ® 0 Z 0= R m -
Z v m AT R w2 oo
m e O % v D 0OE O NS = MO E
0 0C X < 0 C 02w o O = J <o
R Q0 I ® EN~TQO - SR
20 3R e R R WO X < 0. 2




Naming Compounds
Use the table of ion charges to help.

Name the following ionic compounds:

a Nal b CaCl;
¢ KOH d Ca(OH);
e AlO; f NH.CI
a Mg(NOs) h CaCO;
i Na;SO, i CuSO,
k (NH4),CO; | Fex0;

Mame the following ionic compounds. For example, NaCl is sodium chloride and NaClQ; is sodium
chlorate.

a NaBr and NaBrO;
b KlandKIO;
¢ FeSand FeSO,

17



lons
Complete the table below:

NAME AND ELECTRON HOW MANY ELECTRON CHARGE | NAME ANION

SYMBOL OF | CONFIGURATION | ELECTRONS | CONFIGURATION | OF ION AND OR

ATOM OF ATOM WILL IT GAIN/ | OF ION FORMULA | CATION?
LOSE OF ION

Iithium (Li)

sodium (Na) 2,81 lose 1 2.8 + 1 sodium cation

berylium (Be)

magnesium

(Mg)

baran (B)

alurminium (Al)

nitrogen (M)

phosphorous
(P}

oxygen (O) 2,8 gain 2 2,8 -2 oxide anion

sulfur (5)

fluorine (F)

chilarine (CI) 2,87 gain 1 2,88 -1 chloride anion




Writing Formulas for lonic Compounds

Use page 4 of this booklet for charges.
Examples

Write the formula for

What to do . . -
aluminium nitride

1. Write the symbol and

charge of the cation 3+ 3—
(metal) first and the AI N

anion (nonmetal) second.

2. Use a multiplier to

make the total charge of 1(3+) = 1(3-)
the positive and negative

ions equal to each other. +3=-3

3. Use the multipliers as AllNl

subscript for each ion.

4. Write the final formula.
Leave out all charges and AIN
all subscripts that are 1.

he Crisscross Method

Write the formula for lead (IV) oxide.

Solution

Crisscross Method

1. Write the symbol and charge of the
cation (metal) first and the anion
(nonmetal) second.

2. Swap the number of the positive
charge to become the subscript of the
nonmetal and the number of the negative
charge to become the subscript of the
metal.

3. Reduce to the lowest ratio.

4. Write the final formula. Leave out all
subscripts that are 1.

total charge of cations = total charge of anions

Write the formula for lithium

oxide

Lit O%-

2(1+) = 1(2-)

+2=-2

Li201
Li120

Write the formula
for lead (IV) oxide

Pb**0?%-

P 0%
Pb204
PbO2

total charge of cations = total charge of anions

19


https://chem.libretexts.org/@api/deki/files/114113/5.5.2.PNG?revision=1

Complete the formulas for the following:

potassium chloride

calcium chloride

iron(lll) chloride

potassium iodide

calcium iodide

iron(lll) iodide

potassium oxide

calcium oxide

iron(lll) oxide

sodium nitrate

magnesium
nitrate

copper(ll)
nitrate

aluminium
nitrate

ammonium
nitrate

sodium
sulphate

magnesium
sulphate

20



copper(ll)
sulphate

aluminium
sulphate

sodium
hydroxide
magnesium

hydroxide

copper(ll)
hydroxide

aluminium
hydroxide

ammonium
hydroxide

21



Spot the errors

Tick any formula that is correct. If it’s not correct then write the correct formula in the box below.

fron (Qif) chloride

Potassium oxide

Magnesium hydroxide

FeCl, K,0 Mg(OH,
Calcium carbonate fron (lif) carbonate Lead chleoride
CaCo, Fe,(CO,), PbCl,

Copper (i) chloride

Potassium nitrate

Hydrogen sulfate

CuCl “KNO, HSO,
Copper suifate Lead oxide Hydrogen nitrate
CusO, PhO HNO,

22



Balancing Equations

Atoms are not created or destroyed in‘a chemical reaction. Therefore, there must be the
same number of atoms in the reactants as in the products of a chemical reaction. This
law of science is known as the conservation of mass and is shown by the use of balanced
chemical equations.

1 State the number of each type of atom in the reactants and products of the following
equations. Identify if the equations are balanced.

fa) C.H, + 50, - aco, + 4H,0
propane oxygen carbon dioxide water
Reactants:
Carbon (C) =

Hydregen (H) =

Oxygen (O) =

Products:

Carbon (C) =
Hydrogen (H) =
Oxygen (0) =

Baianced/Unbalanced:

23



(b} H,50, + 2NaOH -

sulfuric sodium
acid hydroxide

Reactants:
Hydrogen (H) =

Na.zSO A +

sodium
sulfate

Sulfur (§) =

Oxygen (0) =
Sodium (Na) =

Products:
Hydrogen (H) =

Sulfur (8) =

Oxygen (O) =

Sodium (Na) =

Bala-ncedenbalanced:

H,O

water

2 State whether the following chemical equations are balanced or unbalanced.

(a) 50, + H,0 — H,S0,
sulfur trioxide water sulfuric acid
Balanced/Unbalanced:
(b) HCl + Na — NaCl H,
hydrochioric sodium sodium hydrogen
acid chloride
Balanced/Unbalanced:
ic) CH, + 60, - 4C0O, 5H,0
butanc OXygen carbon water
dioxide

Balanced/Unbalanced:

24



3 Balance the following chemical equations by Olling in the blanks.

=

()

)

()

le)

3aH, + N, - e NH,
hydrogen nitrogen armnmonia
Mg+ P, - 2MgP,
magnesinm phosphorus mapmesinm
phosphide
HCl + CuSO, -~  H,50, +
hydrochloxic copper sulfuric
acid sulfate ackd
241 +—  Cu0 — ALO, +
aluminium copperiIl) aluminiuwm
oxide oxide
3C + HNO,, - co, = 2H,0
carbon nitric cathon warter

acid dioxide

Cucl,

copper(IT)
chloride

COpper

NO

nitric
oxide

25



Balance the following Chemical Equations:

10.

Agl

NazPO4

BEI:-',Nz

TiCl4

CEC|2

NaBr

______ Mg(CH)2

FeS

PCls

C:HgO

NasS

HCl

H0

H:0

MazPO4

Cl;

HCI

0}

H.0

o))

ﬁ\gzs

NaCl

Ba(OH)2

TiO2

Caz(POa4)2

MNaCl

MgCl;

Fe;03

H3PO4

CO;

MNal

H3PO4

NH3

HCI

NaCl

BI‘Q

H20O

SO,

HCI

H.O

26



Challenge!: Balance the following

1)
2)
3)
4)
°)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

NasPQOs + KOH = NaQH + KaPO4

MgF2 + LizCO3 = MgCOs + LiF
P4 + Q2 =2 P203
RbNO3 + BeF: =2 Be(NOas)z + RbF

AgNO3 + Cu - Cu(NO3)z2 + Ag
CFs+ Br: 2 CBrs + F2
HCN + CuS0Os = H2S04 + Cu(CN)2

GaFs + Cs > CsF + Ga

BasS + PtFz 2 BaF2 + PtS

Nz + Hz = NHa

 NaF+_  Br>_  NaBr+  F
Pb(OH): + HCl 2> H20 + PbCl2

AlBrs + K2S04 =2 KBr + Al2(S04)3

CHas + Oz = CO2 + H20

NasPO4 + CaClz = NaCl + Cas(POa4):2

K + Ch>  KCl
A+ HCI = Hz+__ AICls
N2+ F2=2>__ NFs
_ SOz+__ LizSe=>__ SSez+___ LizO
~ NHa+  H280s->  (NH4)2804

27



Crossword 1

10

11

1z

ACROSS
3. Pb
4. O
6. He
8. Au
9. Na
11. C
12. Ag

28



Crossword 2

I I ]
I I I I i

| |

_ P

—_— P

P P

P ?_

° ifi]

12

15 I

Across

3 Na

5 C

7 N

8 B

9 Al

14 Be

15 He

16 F

17 Ne

H I I

Down
1 Si
2 Ar
3 5
4 H
6 P
10 Li
11 Mg
12 0O
13 Cl

29



Crossword 3

20 21 22
Ca | Sc | Ti

Calcium | Scandium | Titanium
40 N-2 |45 MN-2| 48 -2

=]

o P Y e W W
(0)Fe(O[Fe(0O)

Across
1. A substance containing two or
more elements bonded together.

3. A substance made entirely a
single type of atom.

7. The smallest unit of matter that
displays the physical and chemical
properties of a compound.

8. A negatively charged particle
either found free or orbiting a
nucleus.

9. The smallest unit of an element.

Down
1. Any substance used in or
obtained by a chemical process.

2. A positively charged particle

either found free or in a nucleus.

4, Term for the one or two
letter representation of an
element.

5. Au is the symbol for

6. A neutrally charged particle

either found free or in a nucleus.

30



Find out the names of 10 compounds that are found in the human body. Write the name of the compound,

along with their formula.

Research

Elements in the Human Body
According to Mass Percent

™ oxygen

* carbon

m hydrogen

» nitrogen

m calcium

™ phosphorus
™ potassium
= sulfur

m all others

31





