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Mark Scheme

Answer 1.

a) The trend in the atomic radius of successive elements in Period 3 is:

Decreases (across the period); [1 mark]

[Total: 1 mark]

This can be counter-intuitive and students often give the incorrect answer

As you across a period, t in ssive element has an extra
proton
The attraction between th
outer electrons closer to t

re greater, which pulls the
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b)
1) Aluminium has a much higher electrical conductivity than sulfur because:

¢ Aluminium has a giant metallic lattice / structure
AND

With free / delocalised electrons (to carry the charge); [1 mark]
e Sulfur is a simple molecule / has a simple molecular structure
AND

With no free / delocalised electrons (to carry the charge); [1 mark

1) Aluminium has a higher ele | conductivity than magnesium bec

e Aluminium has more oute han m
OR
Aluminum has 3 outer ele
* 5So it has more delocalise

ns; [1 mark]
harge; [1 mark]

[Total: 4 marks]

« When told to refer to the structure ements, you must identify the type of structure that each

EXAM.-PARERS . PRACTICE

o lonic bonding only exists between ions of different elements
Gﬂﬂ{_‘,ﬂ’ that when you refer to whether an element conducts electricity, you need to refer to

@ Eﬂ@ﬂ[ Eﬂ%tﬁ@@aﬁmﬁﬁamm&ilised electrons that are able to carry the charge

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


https://www.exampaperspractice.co.uk/

7

EXAM PAPERS PRACTICE

c)
1) The melting point of silicon is high because:

« Silicon has a giant molecular lattice / structure; [1 mark]
« With strong covalent bonds (between silicon atoms); [1 mark]
« Which require a large amount of energy to overcome; [1 mark]

ii) The melting point of phosphorus is low because:

+ Phosphorus has a simple : [1 mark]

intermolecular forces; [1

« With weak instantaneous
mark]
« Which only require a sma

[Total: 6 marks]

« For each explanation, yo

rces between atoms / molecules
o The relative amount of energy needed to overcome these bonds / forces

EXAM PAPERS PRACTICE
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o The type and strength of bond

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


https://www.exampaperspractice.co.uk/

7

EXAM PAPERS PRACTICE

Answer 2.

a)The generalincrease in melting point from Na to Alis because:

e The elements have metallic bonding; [1 mark]

e The strength of the attraction between the positive metalions and delocalised electrons
increases
OR
More energy is needed to break the attraction between the positive metal ions and
delocalised electrons; [1 mark]

e Duetoanincreasing nu
density; [1 mark]

cationcharge / charge

[Total: 3 marks]

e Think aboutthe groupo
o SodiumisinGroup]
electrons forming N
o Magnesiumisin Gro
o Aluminiumisin Group 3 so eac m donates three, forming AFP* ions
o Thelargercharge onthe alu mions allows for a greater electrostatic attraction
between the nucleus and electrons, needing more enerﬁ overcome it and

EXAM-PAPERS PRACTICE
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the 'sea’ of delocalised

g?*ions
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b) The variation of melting points from P to Aris because:

e Allcontaininstantaneous dipole-induced dipole forces between molecules; [1mark]
e These forces are greatestinsulfur

OR

The relative magnitude of these forcesis 5> P> Cl = Ar; [1 mark]
e (Because)sulfurhasthe greatest number of electrons

OR

The number of electrons (in the molecules) decreases; [1 mark]

[Total: 3 marks]

e AlthoughS, P and Clhavé8trong covalent ms, itis the vander
Waals' forcesbetweent dipole-induced dipole
forces) that are overco

e Thestrongertheinstant
more energy neededto

o Themore electrons
dipole forces

e Consider the size of the molecul ing from P to Arwhen answering this question:

o Pga, 5g Cls, Ar

EXAMPAPERS ERACTICE

i}exlsts as single atoms so the instantaneous dipole-induced dipole forces will be

Cﬂpw eakmccmparlscn
@2[]24 amPaEers Practice

¢) Sihas a much higher melting point than any of the other elements in the period because:

weenmoleculesthe
g point
neous dipole-induced

e Sihas agiant covalent structure
OR
There are strong covalent bonds; [1 mark]

[Total: Tmark]

e Siliconhas strong covalent bonds between the atoms

e Covalent bonds are much stronger than any van der Waals' force needing more energy to
overcome them

e [tisimportantyou learnthe trends across Period 3, they could be asked in a similar manner
to this question, broken down into steps, orin the form of a 6 mark question

For more help visit our website https://www.exampaperspractice.co.uk
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d)
i) Electronegativity is defined as:

¢ The ability of an atomto attract electrons / a pair of electrons toitself; [1 mark]
¢ |nacovalentbond; [l mark]

i) A sketch to show how electronegativity changes along Period 3:

e Lineincreasing;[1 mark]

EXAM-BPAPERS PRACTICE

(Going across Period 3) nuclear charge increases
Cﬂmlgf'l
© Z{deit fatic Heblegsey @ mamtice

e (But)thereis similar shielding; [1 mark]

[Total: 5 marks]

e Youcandeduce from part (i) being one mark that the trend must be a simple onei.e eithera
single line increasing or decreasing

¢ The nuclear charge refers to the charge in the nucleus of the atom

e Going across a period /row inthe Periodic Table, each element has one more proton than
the one before itincreasing the charge in the nucleus but the number of energy levels
remains the same

e [fthe nuclear charge and atomic radius decreases, but shielding by inner electrons remains
the same across the Periodic Table, electrons will be more strongly attracted to the
nucleus of the atom

¢ Notice the guestion doesn'tidentify the trend so this should be your first marking point

For more help visit our website https://www.exampaperspractice.co.uk
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Answer 3.

a)
i) lonic radius is:

¢ Thesizeofanion
AND
Measured from the nucleus to the outermost electron shell: [T mark]

i) How ionic radius differs between cations and anions:

e (Cations are smaller than
AND
(Because) theylose out

e Thisresultsinagreatern

e Anions are larger thanth
AND
(Because) they gain elec

¢ Thisresultsinincreased electron-g

rons closer: [1mark]

ron repulsion expanding the electron cloud; [1 mark]

[Total: 5 marks]

EXAM-PAPERS -PRACTICE

they are losing their outermost electrons
ngﬂi@ﬁsults in them having a smaller radius

@ ATerdaspeegt i R${fipt they are gaining electrons

o Thisresults inthem having alargerradius
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b) The graph to show the trend in the ionic radius of successive elements in Period 3 is:

A\

lonic radius
of the element

¢ Decrease from11-14; [Tmark]

EXAKCDAPERS PRACTICE

CﬂWﬁg&rﬂase from 15 - 17 is less steep than the decrease from 11-14; [1 mark]

8,.2024.Fxam Papers Practice

* Youshould be able to describe and explain the trend inionic radius across Period 3

For more help visit our website https://www.exampaperspractice.co.uk
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c)Thetrendinpart (b)isbecause:
Theionic radius of 11-14:

e Decreasesbecause the nuclearchargeincreases across the period
AND
The shielding remains (roughly) constant; [1 mark]

Large jump from 14 - 15:

e Electrons are now being added to the outer shell to form anions
AND
S0, thereis aweaker for f attraction (between the nucleu outermost electron): [1
mark]

The ionic radius of 15 -17;

¢ [ecreasesbecause the lear chargei od
AND

The shielding remains (roughly) co t; [1mark]

[Total: 3 marks]

EXAM-PAPERS-PRACTICE
Copyrigh$
© 2023 Exam Papers Practice

e The portions from Na - Siand P - Cl show a similar pattern due to the increasing nuclear
charge and similar shielding
o This does not consider the fact thatP - Clhas a largerionic radius
e The jump from Si - Pis dueto the difference inhow the ions are formed
o FromMNa - Si, theions are formed by losing electrons which results in a smallerionic
radius
o FromP to Cl, the ions are formed by gaining electrons

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

a) The difference in melting points betweenMNa and Mgis due to:

e Magnesiumions have a greatercharge; [ mark]

e Magnesium has more delocalised / outer electrons; [1 mark]

e Magnesium has greater attraction betweenions and electrons
OR
Magnesium has stronger metallic bonds; [1 mark]

[Total: 3 marks]

e Thereverse argumentis th
e Bothsodiumand magn aremetals a
e Thestrength of theseb
o Thesize and charge
o The number of delo edelectronsi

bonding

positiveion)
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b)Phosphorous has alower melting point than sulfur because:

» Phosphorous exists as P, molecules
AND
Sulfur exists as Sg molecules; [1 mark]
* Phosphorousis asmallermolecule (than sulfur)
AND
Has fewer electrons (than sulfur); [1 mark]
e Therefore, phosphorous has weakervan derWaals' /intermolecular forces (resultingina
lower melting point); [1 mark]

[Total: 3 marks]

* Remember: Formostc i melting afiibolling 0o pendentonthe

intermolecular forces —

*» Phosphorous and sulfur ary dipole:

e But, the size of the mole
here

o Smallermolecules and fewere

forces

o Thisresultsin alower melting / boiling point as less energy is required to overcome the

EXAM PAPERS PRACTICE
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h contain temp

s and the number of electrons ar main factors to consider

rons mean less van derWaals' /intermolecular
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¢) The trend in atomic radius shownin Table 3.1is:
e The atomic radius decreases as you move across Period 3; [1 mark]
Explanation:

e Thenuclearchargeincreases

OR

There are more protons in the nucleus; [Tmark]
e Shieldingremains the same

OR

The number of electron
e 50, thereis agreaterfor

(resulting in a smaller ato

the outermost electrons

[Total: 4 marks]

* Youshouldbeabletoex riod 3
e The explanationuses standard peri y points about nuclear charge and shielding
o These combineto affectthe lIforce of attraction between the nucleus and
outermost electrons
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