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Teacher’s Introduction

This pack contains four Practice Paper 3s for the OCR A Level Chemistry (A) spec
2017). The papers and corresponding mark schemes in this pack are modelled o
material provided by the board.

Paper 3 is entitled ‘Unified Chemistry’ and covers:

¢ Module 1: Development of Practical Skills in Chemistry
*  Module 2: Foundations in Chemistry

¢ Module 3: Periodic Table and Energy

e  Module 4: Core Organic Chemistry

¢ Module 5: Physical Chemistry and Transition El
e Module 6: Organic Chemistry and Analvsi '

This paper is designed so it ca: ‘ ither a mock examination or a revisi

Each practice paper contains both short and longer questions in
proportion to the sample assessment material. This includes factual
recall, explanation and discussion questions, with two 6-mark ‘Level of
Response’ questions per paper, indicated with an asterisk (*).

Papers have been designed to ensure that the ‘Mathematical Skills” and
‘Practical Activity Groups’ (PAGs) specified in the new syllabus are
assessed, as well as ‘How Science Works’ aspects of the syllabus.

s

Across the three practice paper packs (Papers 1, 2 and 3), coverage of the specif
specification analysis grid is also included, enabling teachers to identify question
exam-technique activities, or as homework assignments.

The author has aimed to include a spread of material from the relevant topics in
obtain an overview of their students’ knowledge and understanding for each un

| hope you and your students find this pack useful.

Free Updates!

Register your email address to receive any future free
made to this resource or other Chemistry resources y
has purchased, and details of any promotions for you

* resulting from minor specification changes, suggestions from teacher:
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates |—
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Z1gZag Practice Ex
Supporting A Level OC

Chemistry A
Unit H432

Practice Paper 3B

Name

Time allowed
1 hour 30 minutes

Information

* The total number of marks available for this paperis 70. The
number of marks available for each question is shown in
brackets.

e Answer all questions and show all working.

AdOD NOILO3dSNI

You will need:
An OCR A Chemistry data sheet

You may use:

e A scientific or graphical calculator
e A pencil for graphs and drawings
e Aruler
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Paper 3B

1. A 0.0200 g piece of magnesium was reacted with 50.00 cm?® of HNOs
until all the magnesium dissolved.

a) 1) Write an equation for the reaction of magnesium and nitric

ii) Explain whether the reaction with H
been used instead of magnesiu

The remaining acid was made up to 250 cm?® with distilled wate
was titrated against 0.150 mol dm= NaOH. The titration was re
were achieved. The table below shows the results of each titrati

b) i) Complete the table to work out the mean titre to one decim

Titration 1 Titration 2
Start reading 0.00 29 60
(cm3)
End reading 22.60 44.95
(cmd)
Titre (cm3)

Mean titre to
1 d.p. (cm?)

m3. State which of the four e

ii) The burette has 43 .
in the titre, and calculate the percenta

Practice Exams for A Level OCR Chemistry A Paper 3 Page 16 of 100
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c¢) i) Use the mean titre to work out the moles of HNOs that rem
the magnesium.

to c (i) to calculate the pH of the nitric aci

Z
7
O
I
@
—
o,
<
O
o,
-l
>
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Compound J |9
. Qg
a) Give the IUPAC names for compound ] and K .
Education
Compound Ji e _
Compound K ...
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b) Describe how compound K can be made from compound J, and
reaction using molecular formulae.

c) Use the bond en’ ow to calculate the enthalpy of ¢

Bond Average bond

d) Thezs le above are calculated in the gaseous state
re.ote, experimental values obtained by burning these ¢
fros#® e value you calculated.

i)  Explain whether experimental values are likely to be more
values calculated using the bond enthalpies given in part c)

Practice Exams for A Level OCR Chemistry A Paper 3 Page 18 of 100

AdOD NOILO3dSNI

COPYRIGHT
PROTECTED

9

88

Education




ii) Predict whether the difference between the experimental val
using the bond enthalpies in part c) is likely to be greater for
Justify your prediction.

diagram to support your answer, how simple la
us halculate an accurate experimental value for the enthalpy
provided in a spirit burner as shown below. You do not need to

Compound J
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3. Vanadium is an element that forms a rich variety of aqueous comple
containing both organic and inorganic ligands.

One example is the bidentate oxalate ligand, which may be abbrevia

a) Write an equation for the formation of [V(o
assuming that the vanadium is neithe

b) [V(ox)s]* can exist as optical isomers. Draw the structure of the
that oxalate binds through the two C—O- oxygens.

AdOD NOILO3dSNI
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c) Arelated organic ligand, known in b ie succinate lig

Succinate

o
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i)  Give the IUPAC name for this ion. Education
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d)

ii) Suggest the reagents and any relevant conditions needed to
CsHsBr:2 in three steps, drawing the structure of the interme

Conversions between vanadium complexes in different oxidatio
electrochemical half cells. Some standard electrode potentials th
vanadium half cells are shown.

® VO2 +2H* + e-= VO* + H20 Ee=
@ VO + 2H + == V¥ + H0 Ee=
® V¥t ea V& Ee=

i)  Explain what vanadium-containing species would be predi

below. Justify your answer.
@ L+2e=1- Ee=
® Mg* +2e-= Mg Ee=

Practice Exams for A Level OCR Chemistry A Paper 3 Page 21 of 100
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ii) The different oxidation states of vanadium in solution all h.
rate of any reactions that occur between V** with zinc metal
colorimetry. Explain why calibration would be needed in o
calibration would be carried out.

4, A chemist found two bottles of unknown salts, P and Q. The chemi
confirm the identity of the chemicals.

Test 1: Add NaOH and warm gently. Test any vapours with damp
Test 2: Add AgNOsqg) , followed by dilute NHs.

Test 3: Add BaClaag).

Compound P

AdOD NOILO3dSNI

Light brown precipitate observed on No ch

Test 1 i .
€S addition; goes dark brown on warming

White precipitate; dissolves on addition

Test 2 )
of ammonia

Test 3 No change observed

a) i) Identify compound P.
COPYRIGHT
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c) The chemist concluded that test 3 shows that compound Q cont
the chemist is wrong to conclude this, and how this test should
confirm the identity of compound Q.

5. Compound F is an im nt m‘synthesis. It can be used in

and phenals.

O
Cl

Compound F

a) Give the structural formula of compound F.

b) i) Draw the product if one molecule of F reacts with one mole

Practice Exams for A Level OCR Chemistry A Paper 3 Page 23 of 100
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c) The rate of the reaction of compound F with diethylamine varie
In k against 1/T for this reaction is shown below.

i)  Work out the activation energy for this reaction in k] mol-,

35

30

0 0.0005 0.0001 0.0015 0.002 0.002

/T (K1)

AdOD NOILO3dSNI

ii) Calculate the rate, in mol dm= s at 350 K, if the reaction is
reactants, and concentrations of 0.0200 mol dm-2of both are
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6.* Thin-layer chromatography is used extensively in organic chemistry
compounds for the purpose of analysis. When used for simple anal
to be used, with the solvent being varied depending on the substanc

The solvent used to carry out the chromatography has to be carefull
compounds in different homologous series or with different functio
is chosen, all the compounds end up at the top or remain at the bott

Outline why different solvents can be used to separate different org
similar attraction for silica. You should refer to the bonding in speci
your answer.
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Z1gZag Practice Ex
Supporting A Level OC

Chemistry A
Unit H432

Practice Paper 3B

Name

Time allowed
1 hour 30 minutes

Information

* The total number of marks available for this paperis 70. The
number of marks available for each question is shown in
brackets.

* Answer all questions and show all working.

AdOD NOILO3dSNI

You will need:
An OCR A Chemistry data sheet

You may use:

e A scientific or graphical calculator
e A pencil for graphs and drawings
e Aruler
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Paper 3B

1. A 0.0200 g piece of magnesium was reacted with 50.00 cm® of HNOs
until all the magnesium dissolved.

a) 1) Write an equation for the reaction of magnesium and nitric

ii) Explain whether the reaction with HNOs would be more or
been used instead of magnesium.

10 250 cm?® with distilled wate
- .00l dm=NaOH. The titration was re
1 aetable below shows the results of each titrati

The remaining acid was
was titrated aga’

y and complete the table to work out the mean titre to

Titration 1 Titration 2
Start reading (cm?) 0.00 22.60
End reading (cm?) 22.60 44.95

Titre (cm3)

Mean titre to 1 d.p. (cm?)

ii) The burette has divisions of 0.1 cm®. State which of the four e
percentage uncertainty in the titre, and calculate the percenta:
experiment.

c¢) i) Use the mean titre to work out the moles of HNO: that rem
the magnesium.

ii) Use your answer to c (i) to calculate
the magnesium. |

Practice Exams for A Level OCR Chemistry A Paper 3 Page 60 of 100
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2.

Compound ] and K are related compounds that can both be burnt a

HHHHH H H

| | | | [ |
H-C-C-C-C-C-0-H  H-G~G-
HHHHH H H
Compound ] Compou

a) Give the IUPAC names for compound ] and K

from compound J, and

bond enthalpy data below to calculate the enthalpy of ¢

Bond Average bond
O=0
=0
c-O

d) The values in the table above are calculated in the gaseous state
and, therefore, experimental values obtained by burning these c
from the value you calculated.

i)  Explain whether experimental values are likely to be more
values calculated using the bond enthalpies given in part ¢

ii) Predict whether the difference betw:
using the bond enthalpies i+ i
Justify your predi

Practice Exams for A Level OCR Chemistry A Paper 3 Page 61 of 100
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e)* Explain, using a diagram to support your answer, how simple |
used to calculate an accurate experimental value for the enthalp
provided in a spirit burner as shown below. You do not need t

Compound J

a) Write an equation for the formation of [V(0x)s]*- from a hexaaq
assuming that the vanadium is neither oxidised nor reduced in

b) [V(ox)s]*can exist as optical isomers. Draw the structure of the
that oxalate binds through the two C-O- oxygens.

c) Arelated organic ligand, known in biology as the succinate lig

O

Succinate

i)

N ocst the reagents and any relevant conditions needed to
CiHsBr2 in three steps, drawing the structure of the interme

Practice Exams for A Level OCR Chemistry A Paper 3 Page 62 of 100
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d) Conversions between vanadium complexes in different oxidatio:
electrochemical half cells. Some standard electrode potentials t
vanadium half cells are shown.

@ VO2r +2H + == VO + H20 Ee=
@ VO* + 2H* + e-= V3 + H0 Ee=
©) Vet e = V2 Ee=
i)  Explain what vanadium-containing species would be predi

separately, with I» and with magnesium metal, given the ad
below. Justify your answer.

(O]

I> Ee=

Ee=
i ) different oxidation states of vanadium in solution all h
“rate of any reactions that occur between V3 with zinc metal

colorimetry. Explain why calibration would be needed in o
calibration would be carried out.

4. A chemist found two bottles of unknown salts, P and Q. The chemi
confirm the identity of the chemicals.

Test 1: Add NaOH and warm gently. Test any vapours with damp
Test 2: Add AgNOsqqg , followed by dilute NHa.
Test 3: Add BaClzg).

AdOD NOILO3dSNI

Compound P
Light brown precipitate observed on No ch
Test 1 " :
addition; goes dark brown on warming
Test 2 White precipitate; dissolves on addition

of ammonia

Test 3 No change observed

COPYRIGHT
PROTECTED

Ll ¥ an ionic equation, including state symbols, for the for
“when test 2 is carried out on compound P.
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b) What conclusion can be drawn from the reaction of compound

c) The chemist concluded that test 3 shows that compound Q cont
the chemist is wrong to conclude this, and how this test should
confirm the identity of compound Q.

5. Compound F is an important reagent in synthesis. It can be used in
and phenols.

Cl
Compound F

a) Give the structural formula of compound F.

b) i) Draw the product if one molecule of F reacts with one mole

ii) Explain one advantage and one disadvantage, in terms of s
compound F to make this product rather than using a suita

c) The rate of the reaction of compound F with diethylamine varie
In k against 1/T for this reaction is shown below.

AdOD NOILO3dSNI

i)  Work out the activation energy for this reaction in k] mol,

35

30 e

COPYRIGHT
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ii) Calculate the rate, in mol dm= s at 350 K, if the reaction is
reactants, and concentrations of 0.0200 mol dm-of both are

6.* Thin-layer chromatography is used extensively in organic chemistry
compounds for the purpose of analysis. When used for simple anal
to be used, with the solvent being varied depending on the substanc

The solvent used to carry out the chromatographv to be carefull
compounds in different homologous ser cifferent functio
is chosen, all the compounds end ==+ - tl. | r remain at the bott:

Outline why diff. can be used to separate different org
similar emact . You should refer to the bonding in speci

AdOD NOILO3dSNI
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



Mark Schemes

Practice Paper 3A
1 a) Molesof CO:2produced in experiment 1 = BIBBTE — 0.01886
Moles of YO produced in experiment 1 = 0.01886 v/
Acof Y =B _ 16 =874
0.01886
Y=5rv
Moles of water produced in experiment 2 = 2422240 — 0.05667

Moles of Z504 produced = 005667 = 9.444 x 10
Arof Z = ZZLZO'%; —321—-(4x16) .6 from calculator valu
9.444 X 10
Z=Niv
b) Incozgel n/dehydration of starting material v/

| constant mass v’

ORW

‘Spitting’ of solid out of crucible v/

Use a lid (half on) v/

OR

Starting material includes impurities (which do not decompose) v/

Purify the solid before starting v/

<)
04 ‘, 'O
O- AND Tetrahedral v
— 0 N O_
AND Trigonal planar v/
(AWARD 1 mark if both diagrams are co ape names are g
d)
a) delocalised electrons in aluminium metal AND ions
b) n of the standard electrode potential shows that reduction of Al®

of H* v (ALLOW AW in terms of gain of electrons, but must be link to
Therefore, electrons flow from the aluminium electrode to the hydroge

The hydrogen electrode is the positive electrode AND the aluminium el

Practice Exams for A Level OCR Chemistry A Paper 3 Page 80 of 100
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LEVEL OF RESPONSE QUESTION

Level 3: (5-6 marks) included, and there is an error-free description o

Answer is structured in an entirely ordered man

sign of the standard electrode potential.

Level 2: (3—4 marks) included, and there is a mostly error-free descrip

Answer is mostly structured in an ordered mann

value of the standard electrode potential.

Level 1: (1-2 marks)

Answer has limited structure. Some key experim
logical attempt to suggest how to determine the

0 marks

Indicative Content

298K .
1.00 mol dm-? 50t solution (ALLOW equal)
100.kPa ne gas

\ p adnum electrode in a solution of the two Snions / chloride
; . the value on the voltmeter

Subtract (-1.66) from value on voltmeter, then take the negative of thi
This is the standard reduction potential

Over time, the reactants are used up, causing the conditions to be non
Equilibria shift as a result (and the reading on the voltmeter changes)

b)

Equation: H:COs & HCOs- + H* v/ (ALLOW equation written either wa

On addition of (small amounts of) H*, the position of equilibrium shifts
concentration of H* / return it to close to its original value v/

On addition of (a small amount of) base H*, ions are used up / remove

The position of equilibrium shifts right to regenerate H* / increase its ¢
close to its original value v/

i)  Binds to oxygen in the lungs v/

Releases oxygen in the muscles / where it is required (for respirati
ii)  1s22s22p63s23pf3d3 v/

iii) ANY TWO OF:
The same number of protons is holding fewer electrons v/
The electrons are drawn closer to the nucleus v/

Therefore, more energy is needed to overc nuclear/electro

_ [CH3CH,COO—|[H+] H3CH2CO0-|[H+]

2 |CH3CH,COOH| a
[H*]
A 5 X1072x 1074
4 00] = =2 = ¥ (ALLOW ECF)
[CH**  COOH] = 0.187 mol dm™3 v/

Practice Exams for A Level OCR Chemistry A Paper 3 Page 81 of 100
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4

a)
b)

Two molecules join to form a larger molecule with the loss of water / a

Peaks as below. Shifts given as ranges; allow peaks anywhere within t
Four peaks v/

Shifts correct v/

Splitting v'v' (AWARD 1 mark for three correct, 2 marks for all four)

Integrations correct v’

Shift (ppm) Splitting Integ
0.5-1.9 Singlet
2.0-3.0

3.1-4.3

Triplet

e condenser is vertical and is used to condense chemi
(for further reaction) v/

In distillation, the condenser is off the side, and is angled to cond
into a separate flask for collection v’

11) K.= [Ester| _ [Ester]
€ ™ [carboxylic acid]x[Alcohol] — [Carboxylic acid]?
. : Ester
so [Carboxylic acid] = [K—] v
C

;0.25
[Carboxylic acid] = |—=-= 0.08111 v (ALLOW 0.0811)

Egm moles (Carboxylic acid) = Concentration X Volume
0.08111 x 200
1000

Start moles (Carboxylic acid) = 0.01622 + 0.05 = 0.06622 v’

Start concentration (Carboxylic acid) = %5622 x 1000 = 0.697 (mo

Egm moles (Carboxylic acid) = =0.01622 v

Practice Exams for A Level OCR Chemistry A Paper 3

Page 82 of 100
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d)

LEVEL OF RESPONSE QUESTIO

Answer is structured in an entirely orde
Level 3: (5-6 marks) enthalpy and of the effect of temperatur
of K. are comprehensive and correct.

Answer is mostly structured in an order
Level 2: (3—-4 marks) enthalpy and of the effect of temperatur
of Kc are correct, but there may be gaps

Answer has limited structure. Statemen
Level 1: (1-2 marks) .
correct but the statements are not linked

0 marks No creditworth:

Indicative Content
. Exothermic means
. ... than th

tuergy is released when new bon

£:ergy absorbed to break bonds in the re

: ure causes the position of equilibrium to sh

0 oppose the increase in temperature

;  the esterification reaction, this means a shift to the left

+  Concentration of reactants increases and the concentration of p

*  This increases the value of the denominator and decreases the v
expression (ALLOW AW)

*  So the value of K. decreases

* Adding additional reactant initially causes the value of K« to de

*  The position of equilibrium then shifts in the direction to make
additional reactant

. In the esterification reaction, this means a shift to the right

e Concentration of product increases and concentration of reactan

... until the concentrations reach a position where the value of

5 a) NOzr+6e+8H"> NHys +2H0 v
b) i) (Light/pale) blue precipitate v/

ii) [Cu(H20)s]? + 4 NHs > [Cu(NHs)4(H20)2]?*+ 4 H20

Correct complex formed v' Rest of equation correct v/

./ from lone pair on nitrogen to carbon v’
eect arrow from bond to chlorine AND correct dipole v/
b Curly arrows to show removal of hydrogen from intermediate v/

ALLOW first 2 marks even if mistakes on rest of structure

ii) The (nitrogen in the) product still has a lone pair and will, therefo
haloalkane molecules v/

Practice Exams for A Level OCR Chemistry A Paper 3 Page 83 of 100

AdOD NOILO3dSNI

COPYRIGHT
PROTECTED

9

88

Education




6 a) i) Hydroxynitrile (or cyanohydrin) v/
ii) Nucleophilic addition v/
b) i) Activation energy is lower in the presence of a catalyst (as it can pr

AND label on graph indicating this (see below) v’

Greater proportion of particles with energy above the activation en
have enough energy to react) v’

More frequent successful collisions v/

Rate (mol dm- s-1)

AdOD NOILO3dSNI

[RCOR] (mol dm-?)

Straight line with positive gradient v/

c) If the rate is multiplied by 8 (2x2x2), it indicates that the reaction is firs

species v' (IGNORE other interpretations, e.g. second, first and zeroth o
This does not support mechanism 1 since H* does not appear in the slo
mechanism 2 since H* and CN-and RCOR appear in or before the slow
If the rate is multiplied by 4, it indicates t s first order with r

zeroth order with respect to the third

COPYRIGHT
PROTECTED

This supports mechanisr: tise only CN- and RCOR appear
(ALLOW int ¢ of

nce in the answer that the slowest step is the rate

1 7 i

rate-determining step” and ‘slowest st
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Preview of Answers Ends Here

This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
their assessments. See contents page for details of the rest of the resource.



