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THE PARTICULATE NATURE OF MATTER MCOHS P1

1  Which statements are correct?

1 The volume of a gas at constant pressure increases as the temperature increases.
2 The rate of diffusion of a gas increases as the temperature increases.

3 The pressure of a gas at constant volume decreases as the temperature increases.

A 1,2and3 B TandZ2only C 1and3only D 2and3only

2 Which row shows the numbers of particles in 3 57

protons | neufrons | electrons
16 16 16

16 18 18 @?’
18 16 20 b

20 14 22 &\

e S T = = s =

methane 5 @
sand '(‘]
sodium chloride 0

water QQ

e S o RO o =
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THE PARTICULATE NATURE OF MATTER MCOHS P1

4 Magnesium axide has a high meling point. It is used to line the inside of fumaces that operate at
high temperatures.

Why does magnesium oxide have a high melting point?
A It has metallic bonds.

B It has strong forces betwesn its molecules.

C  ltis a simple molecular substancs,
D

It is @n ionic compound.

5 What is the dot-and-cross diagram for NCTs?

are due to the layers of positive ions being able to move?

A

B Z2only

C  both1and 2
D neither 1 nor 2

7 Which particle contains the greatest number of electrons?

A Mg* B N* C Ne D S*
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THE PARTICULATE NATURE OF MATTER MCOHS P1

One atom of element X and two atoms of element ¥ react to form an ionic compound. Element X
forms a positive ion.

Which elements could X and Y be?

X X
A calcium chilorine
=] calcium oxXygen
C sodium chilorine
D sodium oxXygen

10

11

12

An element with a high meling point forms an oxide that is gaseous at room temperature.

Which type of structure or bonding is present in the element? @
giant covalent e

ionic L/
metallic &\

simple molecular

= I o T = « I

Which statement explains why aluminium is mallea

A Aluminium has layers of cations that can sli e another.
B Aluminium has layers of electrons that slide over one another.
C  Aluminium has weak bonds betwee and a 'sea of electrons’.
D Aluminium iz covered with a lay -active aluminium oxide.
Which substance IQ&H quickly?
A carbon dioxid
B ca
¢

C n&ons

®
D neonat2b

The ion @* has three complete shells of electrons.
What is Q7
A calcium
B magnesium
C oxygen
D sulfur



THE PARTICULATE NATURE OF MATTER MCOHS P1

13  The diagrams show the amangement of paricles in three solids: X, ¥ and Z. The three solids are
krypton, potassium and sodium chlonde.

Which row correctly identifies X, Y and Z7

X Y Z
A krypton potassium sodium chlonde
B krypton sodium chlonide potassium
C | sodium chloride krypton potassium
D | sodium chloride potassium krypton 3,®
’ b
14  Ethane, C:Hs, and ammoenia, NH;, are covalent compounds. \
The dot-and-cross diagrams of these compounds are shw >
H H
e Xa@
HXCXC IH N 3H
Xxe X9 X e

HH{P H

Which statements are correct? 0

1 A molecule of ethap&§ ins twice as many hydrogen atoms as a molecule of

ammonia
2 Anun atom has five outer electrons.
Ina ethane, the bond between the carbon atoms is formed by shanng
two e from each carbon atom.

A Lﬁtzﬂr ndZonly C 1l1and3only D 2and3only

15  Which statement is comect?

All compounds are ionic.

All compounds conduct electrcity when molten.
Each element only contains one type of atom.

e o T = = B =

In a mixture of substances, the proportions of the substances are always the same.
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THE PARTICULATE NATURE OF MATTER MCOHS P1

16  Which row describes isotopes of the same element?

number of protons number of neutrons
A different different
B different same
Cc same different
D same same

17  Which row describes the structure of the positive ion in sodium chloride?

protons electrons neutrons
11 11 12

] 10 12 @
17 17 18 é@

L/

17 13 13 ﬁx
\®)

o 0o m >

18  Which pair of statements about diamond and graphis

K5
s

th pure carbon. They are both macromolecules.

Diamond and gra
Diamond and g oth be used as electrodes. Graphite iz also used as a lubricant.

dz_ Graphite has ionic bonds.

o o m I

igh melting point. Graphite iz soft with a low melting point.

18  What is the nucleon number of an atom?
the number of neutrons
the number of protons

the total number of protons and neutrons

o o om I

the total number of protons and electrons



THE PARTICULATE NATURE OF MATTER MCOHS P1

20 Two gas jars are set up as shown.

ali jar1 /jar 1
lid -
T jar2 /jar 2
gas
before after

The lid is removed and the gas jars are left to stand. After some time the contents of both gas jars
are brown.

Which process causes this to happen?

A condensation

B diffusion e
C evaporation

D filtration Py é

21 Im which row ame the substances comadly dassiied? d

alamant compound et e

brass sutfur weather
sutfur brass e Sher

suffur weEher brass @
wetber sastfur brass
22 Elemsant O hias 4 alectrons in MQ& and has 83 neutrons. O conducts slacthicity.

o0 ope

What is Q7

A carbon (C) Qo

B lead (Ph)
C thulium (Tm)
O tin (Sn)

@
23 'hl".!"l'n-g-l'n0 5 poEfve ons?
A F'c-;iru'a ave mome aelectrons than neutrons
B Positive ions have more protons than neutron s,
& Positive ons have more electons than protons.
O Positve ions have momre protons than electrons.

24 The slectronic structures of atoms 3 and Y are shown.

O

¥ and ¥ form a covalent compound.
What is its formula?

ALY B XY oo R
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THE PARTICULATE NATURE OF MATTER MCOHS P1

25 The diagram shows, in cross-section, the arrangement of aluminium and steel wires in an electric
power cable.
key

O = aluminium
@ = steel

Which metal wire is the better conductor and which metal wire has the greater mechanical
strength?

greater

befter conductar mechanical strength

A aluminium aluminium
B aluminium steel
C steel aluminium
D steel steel

26  Which statement about bonding i= mot correct? 6@

A Carbon can form four single covalent bonds. o

B Chiorne atoms react to gain a noble gas electronj @lrﬁ.
€ Covalent bonding involves losing and gaining@rﬁ.
D

Hydrogen molecules have the formula H..
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27 The table shows the numbers of particles present in the nudei of four atoms or ions.

THE PARTICULATE NATURE OF MATTER MCOS

P1

protons neutrons electronic structure
1 18 22 288
2 19 20 288
3 19 21 2881
4 20 20 2882
Which two particles belong to the same element?
1 and 4 € 2and3 D 2Zand4

A

1and 2 B

28 Which substance ig an ionic compound?

volatility slectncal conduCTVY | - solubilty in water
A high good soluble
B high poor insoluble
Cc low good soluble
D low poor insoluble

26 Covalent bonds are formed when electrons are ... Foanicass A

Most covalent compounds have ......2 ... elecirical conductitiy,

Which words correctly complete gaps 1and 27

1 2
A shared high
B shared low 0
C transfemed high
D | transfemed I
S 4



THE PARTICULATE NATURE OF MATTER MCOHS P1

30 A crystal of pumple potassium manganate(V1l) was added to each of the beakers shown in the
diagram.

——————— _~oold water

N A

crystal of potassium
manganate( ¥ 1)

One beaker contained hot water and the other beaker contained cold water.
In both beakers the purple colour of the potassium manganate( V1) spreads out.

Which result and explanation are cormedct?

resuft explanation

colour spreads faster incold water | particles mowe faster at a higher: ha.myarz@.we
colour spreads faster in cold water | particles move slower at a mgh;t;;ﬁperﬁﬁ.:re
colour spreads faster in hot water particles move faster at a rghmiehq perature

o 0O m P

colour spreads faster in hot water particles move slmr,ﬂ qﬂ@ner temperature

aste

31 Two gases, ammonia and hydrogen chloride, at an euual pressure, are allowed to enter the
apparatus shown. &

whit@‘,;soliq_{

HCI(g) —=

After a time, a white solid for

Which statements explaQ a white solid forms in the position shown?
1 Ammnicnia and Bydrogen chloride react to form solid ammonium chloride.

.0 nia gjﬁuses faster than hydrogen chloride.
"9 Al ':s a lower relative molecular mass than hydrogen chloride.
A 1,2and3 B 1and2only C 1only D 2and3only

32 Which statement about the structure or bonding of metals is correct?
A metal lattice consists of atoms in a ‘sea of electrons’.
Electrons in a metal move randomly through the lattice.

Metals are malleable because the particles present are mobile.

o 0O W P

The ions in a metal move when positive and negative electrodes are attached.
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THE PARTICULATE NATURE OF MATTER MCOHS P1

33 In which changes do the particles move further apart?

w X
gas =— liguid = solid
Y Z
A Wand X B WandZ C XandyY D YandZ

34 Two statements about diamond are given.

1 Diamond has a giant three-dimensional covalent structure of carbon atoms.
2 Diamond is one of the hardest substances known.

Which is correct?

A Both statements are correct and statement 1 explains statement.2x,

Both statements are correct but statement 2 does not expl:clin statément 1.

Statement 1 is correct but statement 2 is incorrect.

o 0O w

Statement 2 is correct but statement 1 is incorrect.

*Q

4



THE PARTICULATE NATURE OF MATTER MCOHS P1

35 The table shows the electronic structure of four atoms.

atom electronic structure
w 2,8,1
X 2,84
Y 28,7
r.i 2,8,8

Which two atoms combine to form a covalent compound?

A WandX B WandyY C Xandy D XandZ

36  An atom of element Q contains 19 electrons, 19 protons and 20 neutréns.

What is Q7

A calcium
B potassium
C strontium

D yttrium

37 Lithium is in Group | of the Periodic Table;'Nitrerh is in Group V of the Periodic Table.

Lithium reacts with nitrogen to form t ic compound lithium nitride.
What happens to the electrons hium atoms and nitrogen atoms form ions?
lithium nitrogen atoms
A each lithium at ses one each nitrogen atom gains three
electron to forma Li* ion electrons to form an N> ion
B | +@2 m atom loses one each nitrogen atom gains five
Q‘{gle form a Li" ion electrons to form an N> ion
4
C each | atom gains one each nitrogen atom loses three
electron to form a Li~ ion electrons to form an N** ion
D each lithium atom gains one each nitrogen atom loses five
electron to form a Li” ion electrons to form an N** ion
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38 A purple pill is placed in a beaker of water. The beaker is left for several hours.

The diagram shows the appearance of the water when the pill is added and several hours later.

several
hours
water—_ _ —pale purple
solution
|

pu f‘ple
pill

Which statement explains why this change occurs?

A Diffusion occurs because the pill is colourad.
B Diffusion occurs faster at higher temperatures.
C  Diffusion occurs from an area of high concentration to one of lower concentration.
D Gases diffuse faster than liquids. e
39 Which diagram shows the arrangement of particles inside a ball aining a mixture of the
gases nitrogen and oxygen?

A B

key
« nitrogen atom
O oxygen atorm

40  Equal masses of

Under which set of does the methane gas occupy the smallest volume?

[ s

]

s 3

R
g

erc pressure

o

30°C and twice atmosphenc pressure
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THE PARTICULATE NATURE OF MATTER MCOHS P1

41 A pariicle of an isoiope of sulfur contains 18 neutrons and 18 electrons.
Whiat is the symbaol for this particle?

- B s £ et D 55

42 When two elemanis react together, a compound is formed.

Which statement is comect?

A Egual masses of the elements must ba used.

B The compound shows similar chemical properties to those of the elements.
C The elements must both be non-mietals.
D

When the elements react together, ionic or covalent compounds form.

A They dissolve in water.

B They are formed when metals share electrons with non-me

43 Which statement is cormect for all ionic compounds? q
0\£ }

L They conduct electricity in the molten state.
D They conduct electricity in the solid state. @

44 When a piece of sodium i5 heated in ajr& with oxygen to form the ionic compound
sodium oxide, Ma:0.

In terms of electrons, which state explains what happens when sodium reacts with

e Yo
A An coygen atom with two sodium atoms.

B A sodium atom s which are transferred to an cxygen atom.
C A ag@m puter shell eleciron with two oxygen atoms.
¢
1] T:::I Q;Qium lzse one electron which are both transferred to one oxygen atom.

45 Which particle contains the same number of both neutrons and electrons?

A Eea B ZmMmg® C  3F D 2g?

46 Which statement is comect for all metals™?

They are hard and brittle.

They are made up of a lathce of positive and negative wons.
They conduct electncity by movement of electrons.

= I e

They conduct electncity by mowvement of ions.
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THE PARTICULATE NATURE OF MATTER MCOHS P1

47 X represents the element of atomic number 8 and Y represents the element of atomic number 19.

The two elements react together to form a compound.
Which row is comect for the compound formed?

formula fype of bonding
A Yok covalent
B Yok ionic
C X2y covalent
] XY ionic
48 Which statement about the parliciesg'F', nge and 3 correct?

They all contain more electrons than protens{\

They all contain more neutrons than protofs

o 0o m r
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49  How many of the molecules shown contain only one covalent bond?
Clz Hz HC1 Mz Oz

A 2 B 3 C 4 D 5

50 Which substance has a giant covalent structure and contains atoms of more than one element?
diamond
graphite

methane

oo m e

sand

51 Which statement comectly explains why chlorine, Cl,, at 40°C diffuses more skowly than neon,
Me, at 20°C7?

A Chlorine has a relative molecular mass of 71 whilst neon has a relative a@mas& of 20.

B Chiorine iz at a higher temperature than neon.
C  Chilorine is diatomic and neon is monatomic.
D Chilorine is more reactive than neon. ’\

\)

The movement of which particles is responsible for thi ctivity™?

52 Metals conduct electricity.
A anions
B cations @
C electrons
D

protons 0
53 Which substa Q&

olten, conducts electricity?
A bitu
S 4
B * cgesiu
C diamond
D =and
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54  The diagrams show the structures of two forms of carbon.

Which of X and Y conduct electricity?

e B T = B =
oM A L
ok ke ok | e

33  The table shows some properties of four substamies:

Which substance is an ionic compound?

melting conduct icity dissolves conducts electricity
point/“C sofid in water in aqueous solution
A ~102 0 v v
B 801 X v v
C B v v v
D v X X
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56 Some students wrote three statements about the bonding in a molecule of ammaonia, NH;.

1 A nitrogen atom has three outer electrons so all outer electrons are involved in
bonding.

2 A nitrogen atom has five outer electrons so two outer electrons are not involved in
bonding.

3 A nitrogen atom shares electrons with each of three hydrogen atoms.

Which statements about the bonding in ammania are correct?

A 1and3 B 1only C Z2and3 D 2only

37 Which diagram comacty shows the amangament of the ons in sohd sodium chilonde?

58 The able shows fies of four solid elBmeants.

Which alamsant

24

A

B good 3550
[+ oo 113
(u] poeor A4 TED

53 Which statement about chlonne atoms and chilonde ons is comect?

A They are both isctopes of chionne.

B They undergo the same chemical eaciions.
i  Thay hava the sams numbsarof protons..

Ox They have the same physical properies.
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THE PARTICULATE NATURE OF MATTER MCOHS P1

60 Fouwr gases am listed.

1 CH,
2 MH;4
T O
4 M

1 meod fdm™® of each of gases 1 — 4 is allowed o diffuss.

What is the order of their rate of diffusion at room temperature and pressuns?

showest _— fagest
A 1 2 4 3
B 2 1 3 4
c 3 4 2 1
i ] 4 1 3 2

61 Which diagram best represents the structure of a soiid matal?

: B 2
a2 %’é@% 5%25 e
St ©-@-@ -
ooy SO 520 e e

S = = ) S
@C_)(_z "—% = elactron
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THE PARTICULATE NATURE OF MATTER MCOHS P1

Marking Key

1.B 27.C 53.B

2.B 28.C 54.C
3.B 29.B 55.B
4.D 30.C 56.C
5.C 31.A 57.A
6.A 32.B 58.B
7.D 33.D 59.C
8.A 34.A 60.C
9.A 35.C 61.B
10.A 36.B

11.D 37.A

12.A 38.C

13.D 39.C

14.A 40.B

15.C 41.C

16.C 42.D
17.B 43.C @Q
18A 44.D Q

19.C 45.C

A 4
20.B "446.
21.C 47.
22.0 48.C
23.D 49.B
24.A 50.D
25.B 51.A
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