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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels (with the
exception of Art and Design).

The Additional Assessment Materials presented in this booklet are an optional part of the
range of evidence teachers may use when deciding on a candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous examination materials,
namely past papers.

Additional Assessment Materials have come from past papers both published (those materials
available publicly) and unpublished (those currently under padlock to our centres) presented in
a different format to allow teachers to adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of questions covering
the knowledge, skills and understanding relevant to this Pearson qualification.

This document should be used in conjunction with the mapping guidance which will map
content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.



2 This question is about the structure of the atom and isotopes.

The following excerpt is taken from the book Inorganic Chemistry by Bailey and
Snellgrove, fourth impression 1938.

“Some of the electrons are also contained in the nucleus, whilst the
remainder are ..... arranged in rings revolving round the nucleus ..... The two
isotopes [of chlorine] have therefore 18 and 20 electrons respectively in the
nucleus and 17 [electrons] external to it."

(a) Identify and correct two errors in the excerpt.

A" soMmedf e pleckrons are also contained inte adcleus” There
~are.only protons and neurons inthL nuClews:

2. e w0 isotopes of Chloring have (3 .and 20 aeorrons.”. bomia
. isotopes of Chlorne have 1T elayons. oo

(b) What is the structure of a 1+ ion of the carbon-13 isotope?

[J A six protons, six neutrons and five electrons 13

G profons

[J B six protons, seven neutrons and six electrons G C 5 @eurons
7 neutvons

X C six protons, seven neutrons and five electrons

[0 D seven protons, six neutrons and six electrons

(c) (i) State whatis meant by the term relative atomic mass.

. WoAght ed average mass of all sotopes of an element, .
_reative 10 Y e mass of an otom of arbon-12.



(ii) A 5.000g sample of lithium, containing the two isotopes lithium-6 and
lithium-7, was found to contain 0.460 g of the isotope lithium-6.

Calculate the relative atomic mass of lithium for this sample. Give your answer
to an appropriate number of significant figures.

Isotope Relative isotopic mass
Lithium-6 6.015
Lithium-7 7.016

RAM = - abundance x mass nunoer

£oLi-6 0460 «j00 = 927
T.000

Jo L= 5046 |00 ° 1037
5000
RaM = (42x6o0l15) +(%0 83X 7.016)
00

(d) A mass spectrometer was used to analyse a sample of bromine, Br,, with only the
°Br and ®'Br isotopes present.

Explain why a very small peak occurs at m/z = 80.

.................. R sample of Bry taat ontains "Br and “Br gives Bra
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o mass of 160 . M/2 §0 ocurs dueto e Br,* ion
_______________________ 6055 B30

(Total for Question 2 = 10 marks)

A (inasampie of proming, fne possible m/z values forthe
molecutarions are Bryt = I3, 160 and (62 - If ONE of these s
doubly ionised, i will have an m/z value of 74, 30 and 3



2 This question is about ionisation energies.
(@) (i) Which equation represents the second ionisation of bromine?
0 A Br(g) + e — Bri(g)
0 B Br(g) + e — Br(g)
O C Br(ig - 2 — Br**(g)
X D Br'(g) - e — Br*(g)

(i) Which set of successive ionisation energies is most likely to be associated with
the element boron?

0 A 738,1451,7733,10541,13629
X B  801,2427,3660,25026,32828
[0 C 1086,2353,4621, 6223,37832
[0 D 1402,2856,4578, 7475, 9445



(b) (i) Complete the graph to show how the first ionisation energies of the Period 3
elements change across the period. Precise figures are not required.

First ionisation energies of the Period 3 elements
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1200 ] X
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) 45?25 2p¢ 357 3p

Al
() 5?25 2:9 55" ZP
p(15) 57 25%2p° 357 3p°
(

o(16) 15728 2p ¢ 257 3pH



(i) The successive ionisation energies of sodium are shown on the graph.

Successive ionisation energies of sodium

55
5.0 X

45 X
Log X

lonisation 4.0 « X

energy X

35 X

3.0

25

0 1 2 3 - 5 6 7 8 9 10 11
Number of electrons removed

State what deductions can be made from this graph.

C1Es andninta and tenta LEs. Thiscells us taot
~codium has 3 snels (energyoueds). The jufp
_Aom 4402 teus usthat sodiuM s one Lo on
____________________ (n 1S outer ghell, and [l ekectrons In otal-

(Total for Question 2 = 7 marks)



1 This question is about covalent bonds.

(a) State what is meant by the term covalent bond.

~0shared pair of oAU ONS = fARr e 5 an el drostanc
_othrach DN b ttw gentae gecrons and fine nucleus oftne
_bohded. atoms., hotdmgﬂne 20UONs._pomen me.
_two.otoms..

(b) Draw a diagram of the ammonia molecule, clearly showing its shape.
Include any lone pairs of electrons and the value of the bond angle.

ammania © N,

@ ng[)!\al pyr amidal
N S

/Y,
(IR

(c) The dot-and-cross diagram of BF; is

00
O O
o Fo
OXx
00 00
0 X X £ O
oFo B oFo
00 00

What is the bond angle in BF?
90°

107°

109.5°

120°

X O O O
O N w P



(d) (i) Ammonia and boron trifluoride react to form a compound NH,BF; which
contains a dative covalent bond. Each of the molecules, NH; and BF;, has a
different feature of its electronic structure that allows this to happen.

Use these two different features to explain how a dative covalent bond is formed.

. NY13_has o (one pair of eodrons. on e nir 0gen atom wialch
. 15n0t b eing usedin abond. Tiaislone paic can be donattd
.t borop N BF;, whith only has G elctrons in ks outer
meu(zbov\mlhgpmmwmﬂ

(ii) During this reaction, the bond angles about the nitrogen atom and the
boron atom change.

State the new H—N—-H and F—B—F bond angles.

/ v

09.5° 13"

(Total for Question 1 = 9 marks)



6 (a) The diagram shows bond angles in ammonia and water.

0
/ 107°y H/%4“.'5>°\H

H

=

I

Explain why the bond angle in water is less than the bond angle in ammonia.

g oxygen atominwar er has 2 lone pairs o e oons wireas
e N afom in N5 ohIY.has 4. 1one pair § & edrons. . Lone. pars
rgpel more strongly tnan ponding. pairs of 2ettrons oand e kona
—angle israducd from (0F° to [04:5° (by 2:3° for edch lne par).

(b) Explain why the O—H and S—H bond lengths are different.

S (0)
133.6pm 95.7pm
. / \H . / \H

_OXYgen_is maller taan sulfurasthas s eearons and - holds
DAL CloS 0 10 NG NUCRUS TaaN. sUfur. . TS Mdkes. 0xygen more
___.__u__e,czv__om9,a_tiv__m_Qn__.s,ul(u_r_,,._ana,.,s_o___p,u_|_u__,m_a_____fy_\_a,_r___e_a.__,___pa__(r.,_Of___..__war,o_ns
- fowards. s Uf more strongy taan suur, makingne bond. shorter-

(Total for Question 6 = 5 marks)



8 The table shows some information about a selection of elements and compounds.

Magnesium ' Potassium

Graphene = Graphite = Diamond oxide bromide Iron
Melting
temperature >4000 3950 3820 3125 1007 1808
/K
Density U | 22t028 | 351 3.58 2.75 7.86
/gcm measured
Compressive
strength not 23 and 443 152 15 170
/GPa measured 153

(a) Explain the difference in the melting temperatures of magnesium oxide and
potassium bromide. M 90 and KBr

~Botn ™MgO and _Kbr_dre ionic. compounds, but Mg is smaller
____________ and_mor e ighly. charged thank* and. 0% is smaller and
morepighly tharg edthan Br . This means the gtrach on botw on
- Mg oand 0¥ issonger fAan bewgen K ARd. gr~ co theres

(b) Explain why the electrical conductivity of solid potassium bromide is poor but an
aqueous solution of potassium bromide is a good electrical conductor.

IOl pot assiumbromide. AR [ons are notfreeto move
o 0stne Lodice fsfixed in spape, butin AgU 20us potasium bromide
______________________________ theionsare freg t0MOVE and carry tne el edic current.



(d) Deduce two possible reasons why the density of iron (7.86 gcm™) is much greater
than the density of graphite (2.2 to 2.8gcm™).

_________________________ IrON_atons are. hedvier BAAN carbon atoms ,and
TN NGS 0 greater oM presive s engma. tiaan graphie,
—MEANING {AL atohs pack MOr e(lbsely 1 gerner sO Mor e afoms of
~fe anfitin agiven volume. Iron has a 2D latice stucure wnereas
ey apnit ¢ s made up of sheets of hexagonal carbon aroms: ...

(e) The compressive strength is a measure of the energy required to break
some of the bonds within a substance.

Deduce possible reasons why there are two widely different values for the compressive
strength of graphite.
Both the values (2.3 and 15.3 GPa) are valid experimental results.

~Gropnit €1 made of layers of hexagonally - bond ed Carbon atoms, Wi
van der Waal's for(es bow eentne (ayers. The i presive si engmn of
e (ovalentbonds wivinnaeidy ers (b ¢w een e crbon aoms)

iU great er man tact of the for@s bofw en. e (ayers,
whith TORe much Less energy T break.

otal for Question 8 = 9 marks)

Total for Test - 40 marks



