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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(those materials available publicly) and unpublished (those currently under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 Which molecule has a linear shape?
0 A HS
0 B SO,
X C CO,
0 D CH~=CH,

(Total for Question 2 = 1 mark)

4 This question is about isotopes.

(a) The table shows data for some isotopes of potassium.

Isotope ' Relative isotopic mass = Abundance %
K 38.9637 93.218
“K 39.9340 0.012

K 40.9618 6.770

(i) State what is meant by the terms relative isotopic mass’ and ‘relative atomic mass.

°_rolaflve (Sdropic mass:  1.¢ paass of anatona of an isofope
_______ compared o '1a e moss of an adom of 2R
o_relative atomic mass:  fnewesghted averagemasof all
. isotop e of an. edem ont, rucdveto. IR e massofan. .
S 1 0 | VN 1



(i) State what is meant by the term ‘isotopes’ lllustrate your answer by referring to
the isotopes of potassium.

_0foms Of Gh glement wHW e SGMe humb or of promons
o 2eavons buta diferent numb or of neutrons. P ot asum

hos. 3 aif erent istopes. wina.d mag numberof 34,40 and Yl whith
~nave 30,20 and a2 neutrons. respechively. They allhave 19 protons.

(iii) Use the data in the table to calculate the relative atomic mass of potassium.
Give your answer to 4 significant figures.

(33 4637% 43 213) +(34-9340 x 0-012) + (40-4613 X 6-110)

100

Ar = 3010




(b) The relative isotopic abundances of an element can be measured using a mass spectrometer.

A simplified and incompletely labelled diagram of a mass spectrometer is shown.

vaporised
sample ‘ ‘ ‘ ‘

to vacuum
pump

detector

(i) Name the feature of the mass spectrometer responsible for the behaviour of
the ions in the region indicated by the arrow X.

QNG

(i) Explain the three ion pathways, A, B and C, shown in the region indicated by
the arrow X.

—Aoand Chove 0 2t charge soare deftecked
—.morestrongly by the magnenc A od man b, which
hasa At charge.  Cisiegnterman A and 5015 depected
oL styongly and produds o curved pathfiaathas.a
smaler e

(iii) Give a reason why the mass spectrometer must be operated under vacuum.

. fprevent tneions fom ol ding with atoms inspace

(Total for Question 4 = 12 marks)



3 Electrons in atoms occupy orbitals.

(a) Draw in the boxes the shape of an s-orbital and a p-orbital.

s-orbital p-orbital

(b) State what is meant by the term first ionisation energy.

—.ehtaalpy.change when edclr afona.in.one pofe of gaseous. .
qgtoms [bses an. 2ectvon o form one mole of - aseous 4+t .
. ions- The out ermost pouvon gsfost.
____________ example: - Mg = X'@ te



(c) (i) The graph shows the first ionisation energies for a series of six consecutive
elements A-F. The letters are not their chemical symbols.

Complete the graph of the first ionisation energies for the next five elements.

(fir st 20 Lomants)

2500
2000
1500
1000

500 ~

0 I I I 1 |
A B C D E F G H I J K

0 higher nudear charge and stronger atiracion
b uwemn e nucleuns andouter g dron . so A0re
. Ur gy isrequiredto repove e out er eoron .

(iii) Explain why the value of the first ionisation energy of E is less than for D.

~fng 0UT & L dron is b eang renov el fromne p
orprtalin. E_compared 0 gsorbitalin D. The.
—porbital i50f ahigner unergy tAans and.so
- less wnargy fs required 0 MeMmove me purer
_gedronn k. This 1sbhecuse the distance o tae p orbital

fromine nucieus is greater than tnat of the sorbital.



(d) Successive ionisation energies can give information about the electronic structure
of an element.

Which of the following sets of data showing the first four ionisation energies,
in kJmol™, of four elements is most likely to belong to boron?

1086, 2353, 4621, 6223.

A

B 900, 1757, 14849, 21007.
C 801, 2427, 3660, 25026.
D

OXx 0O O

578, 1817, 2745, 11578.

(Total for Question 3 = 13 marks)




8 This question is about ionic bonding.
(a) The elements sodium and fluorine react together to form an ionic compound.

(i) Select the correct equation for this reaction.

Na(s) + F(g) — NaF(s)
2Na(s) + F,(g) — 2NaF(s)
Na(s) + F,(g) — NaF,(s)

O 0O x O
o N W >

2Na(s) + F(g) — Na,F(s)

(ii) Draw dot-and-cross diagrams of the ions in sodium fluoride, showing all the electrons.

Use your diagram to explain why the ions are described as isoelectronic.

— ___1_ . _ -

(OO kT ONIC = sOMe numb er of BletT 0N -
Nat ond F~ bothave (0 ebectrons, soare 150 0 echroniC.



(iii) Which diagram shows the trend in ionic radius for the isoelectronic ions N* to AU**?

X A OB

\\‘ \ .
lonic lonic
radius radius

1] T T 1 T 1] T 1] 1]
N* 0" F (Ne) Na* Mg™ Al* N* O™ F (Ne) Na* Mg” Al*

.——/ .’//

lonic lonic
radius radius

T

1] T 1 T T T 1 T 1]
N* 0" F (Ne) Na* Mg™ Al* N* O* F (Ne) Na* Mg™ Al*

(iv) Explain your answer to (a)(iii) in terms of the structure of the ions.

N”C{V\O\A[‘*Muaﬂ/\(samu\uqurofwc:n’or\s
bqu’msatargarmcmduuschauseaddmgz
. decrons adds. o wholC extry ALIGY RN o/ 10 tine atom -



(b) The strength of ionic bonding in different compounds can be compared by using
the amount of energy required to separate the ions. Some values for this energy
are given in the table.

Amount of energy required to separate the ions
/ kKJmol™

LiF 1031

Compound

KF 817

CaF, 2957

Using the data provided, explain how changes in the cation affect the bond
strength in an ionic compound.

~the maller the aton , and M e more hignly.
~charged s (1.e. a larger poshivecharge) the
LSon g er Jts. atracion 0Me anion and so e
larger the amount of on ergy needed 10 separate
_theions. Forexampe, K istargernaan b

05 0 HAL strengta of theionichond is greater. (a*
igmore gty daarg ed than. KT and di", and smaller

,,,,,,,,, fhan K7, 50 its atvadionto F7 (s greater. ineach
.CA5Q, the nionis tae fiuoriele 0N, S0 the changes.inthe bond

jh"Qﬂgﬂ/\ aré OHIU d(,{(‘n‘) ﬂ/\(_ (Total for Question 8 = 9 marks)
changes INte catrons-



2 This question is about water.

(a) Water is a polar covalent molecule. The strongest intermolecular forces between
water molecules are hydrogen bonds.

(i) The O—H bond in water is polar because, when compared with the
hydrogen atom, the oxygen atom has

] A ahigher mass number
[0 B alargeratomic radius

X C greater electronegativity
(N

D more electrons

(ii) Draw a diagram of a hydrogen bond between two water molecules in ice.

Show the value of the H—O—H angle within a molecule and the value of the
O—H—O0 angle between the two molecules.

W@
.-

0
5t H/“)\q{\‘\@ 130’

\
\

Q&
0

Het  ht
(iii) Explain why hydrogen bonding causes ice to be less dense than liquid water.
. the hy drogenbonas become fixed in poce. ...
owhenwater freezes. , 50 water expands andine .
molecules boome fixedin pace at s or dist angs from
_eachotiher, so (ce s less dense thanwater. .

Total for Question 2 =5 marks

Total for Test = 40 marks



