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1.1: The Nature of Substances and
Chemical Reactions
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An atom of element E is represented as follows.

35

17

State and explain what information this gives you about element E.

You may wish o refer to the key on the Feriodic Table to help you answer this guestion. [6 QWC]
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{f@)  Atoms consst of particles called electrons, neutrons and protons.

Complete the following table by giving the charge onan clectron and the massof a neutroen,

2

Mass Charge
alectron negligible
neutron nentral {0)
proton i positive (+1)

N . . 3 e
(b} Potassium is represented as o K.

Element X has 9 clectrons, 10 neutrons and 9 protons.

Write the information for element X in the same form as above,

\
|

X

/

Complete the table below.

{e; Chiorine has two isotopes: chlorine-33 and chlorine-37.

chlorine-33 chlorine-37
Atomic number 17 17
Mass number a5 37
Number of electrons 17
Number of neutrons i
Number of protons 17 17
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id) The atomic number of sodym is 11

Place a tick {/} 1n the box next to the electronic structure of sodium. (i
11 ]
2.9
47 o
245 |
2,81 ]

fe)  Element Z is found in Group 2 and in Period 4 of the Periodic Table.
Place a tick {/) in the box next to the electronic structure of element Z. (1

24

4.2

2,82

2.8.8.2

g
Ly 3,0,
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(a) ['he box below contains the names of seven different substances.

alumininm iodine nitrogen dioxide crude oil
sodium sulfur water
Use only the substances given above to answer parts (1)-(1i1).

Each substance can be used once, more than once or not at all.

(i) Name two metals. (1]
(11)  Name two compounds. [1]
(i)  Name one mixture. [1]

(b)  The kev below represents atoms of some elements.

4 AT Vs,
@ D) 5
4 s \ ’
b NG5 L
carbon, € oxygen, O nitrogen. N hydrogen, H

(1)  Ammonia has the formula NHj.

Choose the letter of the diagram below that represents a molecule of ammonia.

[1]
A D
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Letter
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(i1} Use the key to draw a diagram representing a molecule of

I oxvgen, O, [1]
T carbon dioxide, CO, H

(1) The chemical formula of sodium carbonate 1s Na,CO;.

State how many carbon atoms are present in the formula Na.C O, ]
[T Give the total number ol atoms shown 1n the formula. 1]

}
3
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(@} The table below shows information about four ionic compounds.

{
Complate the table. {3
Compound Formula Elements present
alumunium oxide ALO, aluminium and oxygen
caleium chiloride Cal’l, ‘
Cuy copper and oxygen
magnesim bromide magnesium and bromine

{h)  The following diagram represents carbon dioxide, CO,.

(i} Use the diagram to complete the kev, [
AT
hydrogen Iy
carbon
I
i (e
i3 . G
chlorine 4

oxygen

{11} Using the key, draw a diagram that represents a molecule of

el

j_. W ‘d{\:l". 11 :i-) {!

IL. tetrachloromethane. CCly ]
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{al  The following five diagrams show the arrangement of atoms in different substances.

! | O
. & O @
A 2]
28 1 P Ry
et :\\/\ g J( J) ‘?""'\7- <J>{.ﬂ>(
\/'\”_}.‘ J
o6 OO
0
Give the letter of the diagram that best represents [3]
acompound,
a gaseous element, ..
analioy  sewesssewmermsasme

(b} Choose the answers to this guestion from the following symbols and formulae.

Cu Fe H,

Mg Me NH ., o

Give the symbol or formula for {2]
a compound,

a metal ion.

PhysicsAndMathsTutor.com WJEC Chemistry GCSE

(43}




(&) Dirawlines to match each diagram below with the correct description. One has been done
for you. [2]

Diagram Description

molecule of a compound

P !
. N molecule of an element
E N\
i RN
F%
\
\
N 0 e
i T | \ [ oa s
L }( ) ! \ 1 mixture of two elements
e N : \ :
\
.\\
YT N
L | \
N ‘ atom
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(b)  The following diagram shows an atom.

The box below contains some words that could be used in a description of the atom.

neutral

hegative

electron

nucleus

positive

Use only words from the box to complete the table.

[2]

Name

Charge

part A

part B
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{a) Complete the following table that shows information about some compounds. [4]

Number of
Compound Formula atoms Elements present
present
aluminium chloride AlCH, 2 aluminium and chlorine
Cal 2 calcium and oxygen
copper(if) sulfide Cus and
sodium oxide 3 sodium and oxygen

(b} The following diagram represents a molecule of ethanol, C,H.OH.

44444

Give the names of the atoms represented by the following symbols. 2]
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{8}  The formula for calcium chioride is CaCl,.

Give the names of the two elements present in this compound. i1
and
{4} Name a metal which is in the same period of the Periodic Table as argon. {11

{c) (h Aformula for nitrogen oxide is N,O.

A molecule of nitrogen oxide can be drawn as follows.

Give the name of the element which is represented by , [1]

@iy Draw your own key to represent hydrogen and carbon atoms. Use your key to draw

a molecule of methane, TH,. [Z]
Key

hydrogen

carbon
Methane

{d}  Fizzy drinks such as lemonade contain carbonic acid. Each molecule of carbonic acid
contains two atoms of hydrogen, one atom of carbon and three atoms of oxygen. il

Give the formuia for carbonic acid.
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{al  The key below represents atoms of some elements.

nitrogen, N hydrogen, H oxygen, ©

(i Use the key to draw a diagram representing a molecule of nitrous oxide, N,O. [1

ad
[

(iy  Use the key to give the chemical formula for the following molecule. M

Formula o

(Bl The box below shows the symboels and formulae for some gases.

CcO, T, He CH, Ne $0,

r4

Choose from the box
(i two elements, < 1 1| o e — _ [1]
{iy two compounds. B 1]
{c)  The chemical formula of nitric acid is HNO,.
(iy State how many nitrogen atoms are present in the formula, HNOG.. 0 [

{iy  Give the total number of atoms shown inthe formula. ... .. [
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(dj

You may wish to refer to the table of common lons to halp you answer parts (i) and (ii).

(il Give the formuiae of the ions present in the compotind MgCl.. 1}
Positiveion ... MNegative jon
(i)  Give the chemical formuia for sodium hydroxide. [1]
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10.

Chromatography can be used to test if racehorses have been given illegal drugs. Urine samples
from four horses, A-D, were tested to find out whether they contained caffeine or paracetamol.
The following diagram shows the results obtained.
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(a) Give the letter of the horse, A-D, that had been given paracetamol. [1]
(b) State, giving a reason, if any of the four horses had been given caffeine. [1]

(¢) The R;value can be used to identify a substance. Use the following equation to calculate
the R; value of paracetamol. [2]

distance moved by paracetamol
R; value = .
distance moved by solvent

Rivaltle = .,
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11.

The diagram below shows the chromatogram of several food colourings.

10 - e e e s e e e e e e e golvent front
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0 start point
purple green yvehow brown blue

Food colouring

{a} Use the chromatogram to give the twao food colourings that are mixed o make brown food
colouring. 1]
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{b)  The R;value of a substance can be used to identify that substance.
The R;vaiue for a red food colouring is 0.4,

Use the equation below to calculate the distance this red food colouring would move on

this chromatogram. 2]
distance moved = R; » distance moved by the solvent

Distanice moved = ... CmW

{c]  Give the reason why water is used as the solvent when obtaining this chromatogram of
food colourings. M
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