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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(those materials available publicly) and unpublished (those currently under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.
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This question is about alkanes.
(a) The reaction of ethane and chlorine in UV radiation produces chloroethane.
C.H: + Cl; — GH.CL + HCL

This reaction is classified as

[0 A addition
[0 B elimination
[0 € initiation
R D substitution

(b) The black smoke produced from the incomplete combustion of alkane fuels is

X A carbon particulates
[0 B oxides of nitrogen
[0 C oxides of sulfur

[0 D unburnt hydrocarbons

() A reaction of hexane is shown below.

I O

This is best described as

elimination

A

B hydrogenation
C isomerisation
D

X O O O

reforming
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(d) The skeletal formula of decalin is

The molecular formula of decalin is 0 H (
Cu) C
(1B CiHa \ _ \ |
KC CHy; 7 \C/'\ C/
D CyoHy A T

(Total for Question 1 =4 marks)
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3 This is a question about halogenoalkanes and related compounds.

{a) Explain the trend in reactivity of the primary chloro-, bromo- and iodoalkanes
with aqueous hydroxide ions.

- The reachvity of the primawny halo geno alicangs qoes up as
e halogen. size increases (chlovo < browmo< iodo) .  Twis is

de i lace  the halo t_is towards
MCW“W””*'“%C%W'waﬂa'S

_Ae_end of Group F7fasker  Hhan e smaller halogem (eg-Cl)
ns jodine is le3s electronegative and the C-1 bond is weaker than the C-¢; bong
(b) In agueous sodium hydroxide, 1-bromaoethane reacts to produce ethanol. )

(i) Write the mechanism for this reaction, including all relevant curly arrows,
lone pairs and dipoles. Include the transition state.

B,.S' CH3
- Cl |

S+ —_ Ho---c:--ﬁf
\‘\’l \ l \H

CHy H _J

L
H’/2 AN

CH
H 3

(i) Give the reagents that are used to test that bromide ions are formed in this
reaction mixture. Include the result of the test.

.. Diwe wiric acid + Si\vervitvyate .
W _bromide iamg are presemt, cream preupitade
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(c) The halogenoalkane 2-bromobutane reacts with ethanolic potassium hydroxide
to produce a mixture of alkenes.

Draw the skeletal formulae of all the alkenes that could be produced.

\/\\/\

(d) Explain why ethene has a boiling temperature of —104 °C, whereas ethanol has a
boiling temperature of 78°C.

. Ethene has oaly  Von der Wadls fores behweam e
etamae motecules  wMAtlh  COn be easily  OVercOMe  wita .
~small__omount of enarqy. However, eianol has a Wydmxyl
~growp (0H) _wwich can fomt  wydrogen bond s it otiaor
~ wydwoxyl growps o different efranol molewdes . As botia
Von der Waals fores  and hydrwgem boaods  exist , etaanol

Wsmngerwu-evmo\ecuiaraivadﬂm

(Total for Question 3 = 14 marks)
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5 Some alcohols can be oxidised by acidified sodium dichromate(VI), Na,Cr,0,.

(a) Balance the ionic half-equation for the reduction of the dichromate(VI1) ion.
Give the colours of all of the species involved, or state colourless if appropriate.

He -4
+b
Cr,0¥ + 14H + 6e » 207 + _FHO

Colour  ..OYoMge  colourless _gream  (olourless

(b) Reflux apparatus can be used to carry out the oxidation of alcohols.

(i) This Liebig condenser has been set up incorrectly. Add shading to the
diagram to show the water in the condenser, illustrating the effect of the
incorrect water flow.

__—opentop

[,

water in —> 7

Liebig
| — condenser

%_//, —= water out

pear-shaped
flask

anti-bumping
granules

|

heat

(ii) State how the granules prevent bumping.

A granule  provide o large surface oreo for boudbles
o form v, juare fore _(_lyg_i_d_(__o_g___. e suddan  produchon
~of lorge gas kubbles that Con Lad +o bumpmnag.
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(c) The carboxylic acid shown can be produced by oxidation of an alcohol under reflux.

OH

/

0]

Which alcohol would be oxidised under reflux to produce this carboxylic acid?

L1 A 1,1-dimethylethanol
X B 2-methylpropan-1-ol
[0 € 2-methylbutan-1-ol

(1 D propan-2-ol

(d) Using the apparatus for distillation instead of reflux is not an efficient way to
produce ethanoic acid from ethanol. Explain why.

. Ethanol. has 0 10w bos I.i.n.cj...p.oiy\_t.....-.st....i..t.....e.\l.apar..ak&.....................
o quidkcly mgowing Sowme efancl moy evaporade. before
. being. Ay oxdised it carboxylic acid. Hemee if

- distllahion . apparatus is used e produd . wowld be

o likely to be  IMpwe  Comtaining  etanoic add,

__ethavad avd ethonoN .,

(Total for Question 5 = 7 marks)
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5

]

X

X X

This question is about hydrocarbons.

(@) Which of these molecular formulae represents a non-cyclic, saturated hydrocarbon?

0 A CH Cn Ransa
[ B CeHo

Cot iy
[ € CeH
X D CeHu

(b) How many structural isomers are there with the molecular formula C:Hy5?

C
A 2 '
C-¢c-c-¢c—-C cC-¢-c—¢C
X B 32
Oc 4 ¢
D 5 cC-¢c-¢C
)
C
(c) How many o bonds and = bonds are there in one molecule of cyclohexene?
g ~9
o Jorn
e

& bonds 7 bonds
A 5 2
B 6 1
C 15 2
D 16 1
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{d) When hydrocarbons undergo complete combustion, there is a change in the total

vol

(i)

XK OO O

smee L
Cx Hy O, 500, HY)
wihad ! 2s \3S 0 o xr=S
28~ s S+t % = F

ume of gases.

Ethane burns in excess oxygen.
2GHe(g) + 70,(g) — 4C0y(g) + 6H;0(g)

All gas volumes are measured at the same temperature and pressure when
water is a gas.

What is the increase in the total volume when 100cm® of ethane is burned in
excess oxygen?

start
A 50cm’ vol: 100 3so o o
B 100cm’ .
cm foho ' 2 + 4 L
C 200cm’
D 500cm’ — 100 ~3%V +200 +309
cm
end, o ° 200 390
vOliI .

A combustion experiment was carried out using conditions under which
water was a liquid.

A cyclic hydrocarbon, C,H,, was mixed with excess oxygen and ignited.
Under the conditions of the experiment, this hydrocarbon was gaseous
and had a volume of 25cm’.

The equation for the complete combustion of C,H, is
¥ y
CHylg) + (x + E)OJEQ} — xCO:lg) + EHIO“}

The total gas volume decreased by 75cm’.
The remaining gases were shaken with aqueous sodium hydroxide and the
total gas volume decreased by a further 125cm’.

All gas volumes were measured at the same temperature and pressure.

Suggest the identity of the cyclic hydrocarbon by calculating the molecular
formula of CH,.
Include the skeletal formula of the cyclic hydrocarbon.

fnal: O o 12S

roh o .

=K
l + S s

IFS

O
P
\

(29+0,) —1L.S = 7S

CsHe

Skeletrod
o

C(ldo PQV\J'EV\D.
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{(e) Propene reacts with iodine monochloride, IC|, by an electrophilic addition mechanism.

Draw the mechanism for the reaction between propene and iodine monochloride
to form the major product.

Include the dipole on the ICL molecule, curly arrows and any relevant lone pairs
of electrons.

/30
H I-a
=€ c:c/-\-\_\; 5"

U
R H R
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(f) Limonene is obtained from the oil in lemon peel and it is the only alkene present.

0.500g of the oil reacted with exactly 30.6cm? of a solution of bromine dissolved
in cyclohexane with a concentration of 0.200 moldm™.

Calculate the percentage by mass of limonene in the oil.
Give your answer to an appropriate number of significant figures.

Assume that there is nothing else in the oil that reacts with bromine.
limonene REM
L 2x10+1X16
= 136

- - -3
limoneut = ‘:’33 = 3. b3 X 10 3o = b 12 x\O~ *mo)

23{2_ = ) WMOVVUML becouse WO c=C pres-eud'

~

5{1 = 3006xXx0 Q2
100 O

- ‘ = -3 Limonene used
Q,,\ZXIO3 -2 = 3-06 X0 mol of \imo

(3.6 -3.06)x07> =
mase of limonane Lft =

P-PJICQMTQSL = 0-08246 xwoo = 16.59 70
of mass oS ~ [16-6 %) 3sf)

(Total for Question 5 = 15 marks)

Q.b\xm'gmo\ o ft
0-6\x 102 x13b = 0- 082964

Total for Test = 40 marks
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