Boost your performance and confidence
E with these topic-based exam questions
Practice questions created by actual

EXAM PAPERS PRACTICE examiners and assessment experts

Detailed mark scheme
Suitable for all boards

Designed to test your ability and
thoroughly prepare you

Level: CIE AS and A Level (9701)
Subject: Chemistry

Topic: CIE Chemistry

Type: Mark Scheme

Chemistry CIE AS & A Level
To be used for all exam preparation for 2025+

CHEMISTRY AS and A

This to be used by all students studying CIE AS and A level
Chemistry (9701) But students of other boards may find it useful



7

EXAM PAPERS PRACTICE

Mark Scheme

Answer 1.
a) Alabelled diagram to show the arrangement of particles in a crystal of sodiumis below:

¢ Aregulararrangement o
* +signdrawnineachmet
s Atleastsixelectronsdra

[Total: 3 marks]

itom become delocalised leaving them to form ions
with a positive charge

AMEBABPERS PRAGTICE

marking point |
ghé[you draw the ions in aregular arrangement to show that the ions can slide over

Cofian
t ithe .
@- %@%ﬁ%\ﬂ]‘a Ei% Pe%mol:lg@ecgll%geative charge for you to score the mark

b) The definition of ionic bonding is:

» Electrostatic attraction between oppositely chargedions(inalattice); [1 mark]

[Total: 1mark]

* The metalloses electrons to form positively charged ions (cations)
* The non-metal gains electrons to form negatively chargedions (anions)

* The opposite charges are strongly attracted

For more help visit our website https://www.exampaperspractice.co.uk/
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c) The ions formed by sodium chloride are:

— 1+

+ Electronic configuration odiumis 2,8
AND
lon has a single positive
e Electronic configuration
AND
lon has a single negative charge: [1

ge: [Imark]
hlorideionis 2,8,8

[Total: 2 marks]

CXAMPAPERS PRACTICE

Cl fnore protonthanelectron overall so the ionhas a single positive charge
| C ams th ne electrﬁgeﬁefmng the chloride ion has one more electron than

@rhugsl?m !g%#ve charge

* |tis good practice to use dots for electronsin oneion and the other with crosses however
youwould score the mark if you have done either as long as the number of themis correct

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 2.

a) The ions are held togetherin lithium and lithium chloride by:

* (Electrostatic)attraction/electrostatic forces between positive metal /lithiumions / Li*
and (the sea of) delocalised electrons ; [1 mark]

» Electrostatic attraction/electrostatic forces between oppositely chargedions /Li* and
ClI
OR
Electrostatic attraction / electrostatic forces between positive & negative ions; [1 mark]

[Total: 2 marks]

* Thisshould be a straight ard question i at GCSE
+ Correctly drawn diagra

¢ Theideaof attractionb be clear

EXAM PAPERS PRACTICE
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b) Explaining what can be deduced from the informationin Table 4.1:

+ The melting and boiling points of lithium chloride are higher than lithium
OR
The melting and boiling points of lithium are lower than lithium chloride
OR
The melting and boiling points of anionic substance are higher than a metal

OR

The melting and boiling poi
* (Because)lonic bonds(in

OR

lonic bonds (or bonding)

OR

Electrostatic attraction

than electrostatic attrac

metal); [Tmark]

stance; [1 mark]
)ar ¢ bonds (in lithium)
uire more energ§fto break th cbonds

chloride)is stronger
delectrons (in lithium

between positive ions and deloca

[Total: 2 marks]

* |onic bonds are stronger than metallic bonds and you are expected to know this for the
EXAM. . PAPERS PRACTICE

Qqa'ﬁsyﬁggllnarks a Ic:q}u estionis worth, the more you will have to use the data and explain your
© 2024, in Papers Practice
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c) State and explain whether Student A, Student B, or neither student is correct:

* Both Student A and Student B are incorrect (neither studentis correct)
OR
Student Bisincorrect and Student Ais partly correct; [1 mark]

e Lithiumwillconduct electricity (at all times); [1 mark]

¢ Lithiumhas delocalised electrons which can flow through the (metal) structure and carry
the charge / carrying the current; [1 mark]

+ Lithium chloride will conduct electricity when molten / dissolved in solution, but will not
conduct electricity when solid; [1 mark]

* When solid the (negative
AND
When molten /dissolved
the charge / carrying cur

olution the (ne and can move, carrying

[Total: 5 marks]

* Forasubstancetocond
o |.e., aflowofelectronsorafio

ative charge
egative ions

+ Ametal has delocalised electrons which can flow at all times; this is why metals conduct

EXAM - PARPERS -LRACTICE

o Whensolid, theions are fixed in their position and cannot move, so the negative ions

Copyeghdt flow
@ 2{]@4@{%% MI\‘E’H@“@@TS no electrical conductivity

o When molten/dissolvedin solution the ions have been 'pulled apart’ from their solid
structure, and they are mobile (they can freely move around)
o Because theions are now able to flow, electricity can also flow

For more help visit our website https://www.exampaperspractice.co.uk/
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d) Explain, interms of electrons, how CaF; is formed fromits atoms:

¢ One calcium atomloses two electrons: [1 mark]
+ Two fluorine atoms each gain one electron; [1 mark]
« Forming one calciumion / one Ca?* and two fluoride ions / two F~; [1 mark]

[Total: 3 marks]

« This guestionisworth 3 marks, soitis reasonable to deduce that you will score one mark for

describing the loss / gain of electrons for each atom and the third for describing the ions
produced

¢ CalciumisinGroup 2 so
chargedion

+ The formula tells you tha
electronto form a negati

hell and form a positively

of which will gainone

Answer 3.

a) The term ionic bonding refers to:

« The strong force of attraction; [1 mark]

EXAM-PAPERS PRACTICE

[Total: 2 marks]
Copyright

@ ?ﬂ?ﬁeﬂ%ﬁﬁﬁﬁpﬁ%"fﬂ?ﬁﬁfﬁﬁﬁ“

o Anionic bondis the strong electrostatic force of attraction between oppositely
chargedions

o Using the word particles instead of ions will sometimes get the second mark but thisis
not guaranteed

For more help visit our website https://www.exampaperspractice.co.uk/
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b) The information in which shows lithium bromide is anionic compound is:

+ Doesnot conduct electricity when solid but conducts when molten; [1 mark]
+ Higherboiling point; [1 mark]

[Total: 2 marks]

+ |onic compounds cannot conduct electricity whenthey are solid as the ions are not able to
move
o lonic compounds can conduct electricity when they are melted / molten or dissolved
astheionscannow
* The boiling point of ioni
attractionrequire alarg

ostatic) forces of
ount of energ

c) Areasonforthe differenc

The lithium ion is small a

Bromide ion is polarised;

Therefore lithium bromide has coval aracter; [1 mark]

ent character / potassium ion does not polarise the

EXAM PAPERS PRACTICE

Cﬂﬂfﬂﬂ@lﬂw ionis small compared to the potassiumion
@ M#Ydsbrarthbepertadmactice
* Therefore the lithiumion can pull electron density from the large bromide ion towards itself
and this creates covalent character which means it can interact with the organic solvent
+ Any fullyionic compound cannot interact with the organic solvent

Potassium fluoride does not have

For more help visit our website https://www.exampaperspractice.co.uk/
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Answer 4.

a) The balanced symbol equationis:
SF3N2 + ﬁHQO — 35[’(0H}2+ 2NH3

s Correctformula;[1 mark]
+ Correctbalancing;[1 mark]

[Total: 2 marks]

« Forthis question, you need to write the formulas for the ionic compounds and then balance
the equation
* Youcanuse the swap and@rop method to help you do this:
o Just make sureyour

if required

ula andinclude brackets

Sr%ﬁ N

EXAM PAPERS FRACTICE
%ﬂgﬂgﬁﬂgam FPapers Practice
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o)
i) The melting point is high because:

* Strongelectrostatic forces of attraction between oppositely charged ions require a large
amount of energy to overcome; [1 mark]

ii) Strontium nitride will act as a conductorwhen it is:

'adiﬁEd:[

ity when molten orin solution
ns can freely move around and conduct electricity

EXAM PAPERS PRACTICE

8The meltﬁ? points are different because:
OpyTy
©r M0 SR/ Mg smelePionenstrontium /St (1mard
« Electrostatic forces of attraction stronger between Mg?* and N3~ ions than Sr?* and N*-
ions; [1 mark]

* Molten/liquid; [Tmark]
* Solution/aqueous;[1 mark

Explanation:
¢ |lonsare able to movew rk]

[Total: 4 marks]

* Make sure you know wh
common question

* lonic compounds only conduct el

o When moltenorinsolution, t

elting point as thisis a

[Total: 2 marks]

« Melting and boiling points increase with the charge density of the ions due to the greater
electrostatic attraction of charges
* Theionscan get closertogether so it will take more energy to separate them
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