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Answer ALL the questions. Write your answers in the spaces provided.

1 Inorganic compounds A and B each contain one cation and one anion.

(a) Two tests were carried out on A. The observation for each test was recorded in
the table.

(i) Complete the statements in the inference column by writing the names or
formulae of the ions and the gas.

Test Observation Inference
The cation in A is

Test 1
A flame test was carried | A lilac flame was seen
out on a sample of A

Test 2 A colourless gas was The anionin A is
A sample of A was evolved, which relit a

heated in a dry test tube | glowing splint |

(i) Write the equation for the reaction in Test 2.
State symbols are not required.

P 5 5 6 3 7 A 0 3 2 0
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(b) The cation in compound B is formed from a metal in Group 2 of the
Periodic Table.

Three tests were carried out on B. The observation for each test was recorded in
the table.

(i) Complete the statements in the inference column by writing the names or
formulae of the ions and the precipitate.

Test Observation Inference
The cation in B is

Test 3
A flame test was carried
out on a sample of B

A crimson red flame Was | .o
een

Test 4

A few drops of dilute
sulfuric acid were
added to an aqueous
solution of B

A white precipitate |
formed

Test 5

Dilute nitric acid and
aqueous silver nitrate
were added to an
aqueous solution of B

A cream precipitate |
formed

(i) Write the ionic equation for the reaction in Test 4.
Include state symbols.

— R RO 0D O 0
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(iii) A student who carried out Test 5 recorded a white precipitate.
Describe a test on the precipitate that would distinguish between the two
possible anions in B.
Give the result of the test for each possible anion.
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(Total for Question 1 = 11 marks)
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2 An organic compound D has the molecular formula C,H;O.

(@) Two tests were carried out on D. The observation and inference for each test were

recorded in the table.

Test Observation
Test 1 A gas was given off that
A small amount of produced steamy fumes
reagent X was added to |in air and turned damp
a sample of D blue litmus paper red
Test 2 The orange-brown

A few drops of reagent Y | reagent Y turned
were added to a sample | colourless when added
of D toD

(i) ldentify reagent X by name or formula.

Identify the ions that give these peaks.

Formula of the ion giving the peak at m/e =15

Structure of the ion giving the peak at m/e = 31

Inference

D contains an —OH group

D contains C=C

(b) The mass spectrum of D includes peaks at m/e=15and m/e = 31.

P 5 5 6 3 7 A 0 6 2 0
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(c) The molecular formula of compound D is C,;H;O.
Compound D has a branched chain structure.
The functional groups identified in Test 1 and Test 2 are on different carbon atoms.

Use this information and your answer to (b) to deduce the structure of D.

(d) Cyclobutanol also has the molecular formula C,H;O.

OH

By considering the bonds in cyclobutanol and D, describe how infrared
spectroscopy can be used to distinguish between these two compounds.
Specific wavenumber ranges are not required.

(Total for Question 2 = 7 marks)
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3 Iron reacts with copper(ll) sulfate solution, CuSO,(aq), in a redox reaction and
solid copper is produced.

Five students carried out an investigation to find out whether iron(ll) sulfate or
iron(lll) sulfate is the other product in this reaction.

Procedure
Step1 Weigh a given mass of iron filings in a small beaker.
Step 2 Add 25cm’ (an excess) of copper(ll) sulfate solution to the iron filings.

Step 3 Warm the beaker and contents. The copper produced settles at the bottom
of the beaker.

Step 4 Pour off as much of the solution as possible and wash the copper with
distilled water.

Step 5 Weigh a piece of filter paper and use it to filter off the copper.
Step 6 Dry the filter paper and copper in a warm oven.

Step 7 Allow the filter paper and copper to cool and then reweigh them to find the
mass of copper produced.

Results
Student Mass of/irgon used Mass of cop/pger produced
1 0.21 0.20
2 0.39 0.48
3 0.60 0.94
4 0.82 0.88
> 0.98 112

(a) Name a suitable piece of apparatus to measure 25 cm’ of copper(ll) sulfate in Step 2.

(b) The mass of copper recorded by student 3 is anomalous.
Suggest an error made by this student that would explain this anomalous result
other than the incorrect use of the weighing balance.
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(c) Plot a graph of mass of copper (y-axis) against mass of iron (x-axis).

Draw a straight line of best fit on the graph.
(3)
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(d) Use the graph to determine the mass of copper that would be produced from
0.56g of iron.
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(e) Deduce the balanced equation for the reaction between iron and copper(ll) sulfate.

State symbols are not required.
You must show your working.

Use the following relative atomic masses: Cu = 64, Fe = 56

(f) Give areason why it is acceptable to use the relative atomic masses as 64 and 56
in (e) rather than the values of 63.5 and 55.8 given in the Periodic Table.
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(g) Student 2 used 50 cm’ of copper(ll) sulfate instead of 25 cm’.
Give a reason why this will not affect the mass of copper produced.

(Total for Question 3 = 10 marks)
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4 Marble chips react with dilute hydrochloric acid.
CaCOs(s) + 2HCl(aq) — CaCl,(ag) + H,O(l) + CO4(g)

The rate of this reaction can be investigated by measuring the volume of
carbon dioxide produced at regular time intervals using the apparatus shown.

gas syringe

e

dilute hydrochloric acid

marble chips
(calcium carbonate)

A student followed this procedure:

place 25 cm’ of dilute hydrochloric acid in a conical flask

set up the apparatus as shown and ensure the gas syringe reads 0cm®

remove the bung, add 5 g of large marble chips (an excess) to the acid in the flask
and replace the bung immediately

record the volume of gas in the gas syringe every 30 seconds.

12

P 5 5 6 3 7 AO01 2 20

WWW.igexams.com

VIV SIHL NI ILIIM 1ON Oa

VEIH’V SIHL NI LM 1ON 0d

I R AR A

Ot otetateteteteteteds : : QK
SNISVSIHENEI LM LONOG

\ \\Q:" \:i;" K8



~ https://t. me/joinchat/wwc3WbVZEMtkYWUO WWW.igexams.com
p

The results of the experiment with large marble chips are shown on the graph.
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/cm?®
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Time /s

(a) Give the time when the reaction is just complete.

(b) Draw a tangent to the curve at time = 0.
Calculate the gradient of the tangent to determine the initial rate of reaction.
Include units in your answer.
(3)

initial rate of reaction = ... UNIES o

J
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(c) To investigate the effect of particle size on the rate of the reaction, the student
carried out another experiment using smaller marble chips.
The same mass of marble chips was used.
(i) State two factors, other than the mass of marble chips, that must be
controlled so that the results of the two experiments may be compared.
(2)
(i) Add a curve to the graph below to show the expected results for repeating
the experiment with the smaller marble chips.
(2)
100
80 large marble
chips
60 y
Volume
carbon dioxide
/cm3 /
40 /
/
20
/
/
0
0O 30 60 90 120 150 180 210 240 270 300
Time/s
.
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(iii) Explain the difference in the rate of reaction when smaller marble chips are
used instead of the large marble chips.
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(d) A calculation shows that reacting 25 cm® of hydrochloric acid with excess marble chips
should form 90 cm? of carbon dioxide.

Give a reason why the volume of carbon dioxide collected in the experiment is
less than 90 cm’.

(Total for Question 4 = 11 marks)
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5 This question is about propanoic acid, CH;CH,COOH.
(@) An aqueous solution of propanoic acid is prepared by the oxidation of propan-1-ol.
Outline procedure

Step 1 Place 3cm’ of propan-1-ol in a round-bottom flask and add a few
anti-bumping granules.

Step 2 Set up the apparatus for reflux, with the round-bottom flask partially
immersed in an ice-water bath.

Step 3 Add 20cm’ of acidified potassium dichromate(VI) slowly through the top of
the condenser.

Step 4 Remove the ice-water bath and heat the mixture under reflux for 30 minutes.

Step 5 Allow the apparatus to cool and then rearrange it for distillation.
Collect all the distillate up to 143°C.

(i) Suggest a reason why the mixture in the round-bottom flask is cooled as the
acidified potassium dichromate(VI) is added in Step 3.

(i) Give a reason why the mixture is heated under reflux rather than in an open flask
in Step 4.

16
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(iii) Draw a labelled diagram of the apparatus, with its contents, arranged for
heating under reflux in Step 4.
(4)
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(iv) The boiling temperature of propanoic acid is 141°C.

Suggest the identity of one impurity, other than water, that might be present
in the distillate collected in Step 5.
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(b) A titration was carried out to find the concentration of an aqueous solution of

18

propanoic acid.

25.0cm’ of 0.102 moldm™ sodium hydroxide was placed in a conical flask and
titrated with the aqueous solution of propanoic acid using phenolphthalein
as indicator.

The mean titre was 18.60 cm”.

The equation for the reaction is
CH;CH,COOH + NaOH — CH;CH,COONa + H,0O

(i) Calculate the concentration of propanoic acid in gdm™.

(ii) The pipette used to measure the 25.0cm’ of sodium hydroxide had an
uncertainty of +0.06 cm’.

Calculate the percentage uncertainty in this measurement.

(Total for Question 5 = 11 marks)

TOTAL FOR PAPER =50 MARKS

P 5 5 6 3 7 A 01 8 2 0

VIV SIHL NI ILIIM 1ON Oa

Yauy SIHL NI LM LON Od

o AR A

R R R R R \
s T SIHENEI LM LON-OA



~ https://t.mefjoinchat/wwc3WbVZ6MtkYWUO
p

5
o o
S
o 50
T
A

£

WWW.igexams.com

BLANK PAGE

\

P 5 5 6 3 7 A 01 9 20



WWW.igexams.com

/It.me/joinchat/wwc3WbVZ6eMtkY WUQO

—  NttPS

€01 01 10l 00} 66 86 16 96 6 6 €6 6 L6 06
WINIDUSIME) [ WNLagou |wniAspuaw [ WNIWLIDY | WNIUISISULS |WwinluJogiied| wniasiaq wnuno wnpuawe (wntuoimd |wniunydau| wniuesn  (wnwnoeioud| wniioyl
iy ON | PW | wd s3 0 g | w)y | wy | nd dN n ed ylL
[zezl | [ysal | [osdd | [esadd | vsd | Disdd | [svdd | [wwd | [evd | [ovdd | [ze7d X4 [1e7] A4
W 0L 69 89 19 99 69 9 €9 9 19 09 65 8¢
wn3ain) [wniqsenAd | wnnnyy wniqJta wniwioy (wnisoidsAp| wnigsay (wniunopes | wnidoina | wnuewes |wniyiswold|wniwAposu (wniwAposseid|  WwNLIaD S9LI3S SpIURIY .
n7 qA wl 43 OH Aq qL PO n3 ws wd PN Id 3) saL1as apiueyiue ,
72 €/1 691 191 q91 €91 661 161 41} 051 [zt1] ed! Il ovl
[ oLl 601 801 L0l 901 G0l v0l 68 88 18
pajedijuayine Ajn4 jou Inq winNUeFusSou| wnnpelsuuep | wNususw| wnissey | wnuyoq |wnidiogeas| wniugnp |wnipiopsyini  wnuioe | wniped wnjouedy
pa1odal usaq aAey 9 L-Z1 L SI9QWNU DLWOIR LM SJUSWS)3 mw_ sd W SH yd mm qad N e ) J ey 44
[z | vzdd | [892] | [z22) | [v9dd | [997] | [z9a] | [v9zl  [zzd] | [9zzl | I[gzad
98 8 ¥8 €8 8 18 08 6L 8/ LL 97 GL v €/ U LS 96 ol
uopeJ auneyse | wnwojod [ ynwsiq pes) wnieyy | Andssw p1o8 wnue)d | wniput | wnwso | wnweays | uaissuny | wnejuey | wnwijey  wnueyjue)| wnueq wnisaed
wy w 0d g qd 1L 8H ny d I SO ) | M e 3H Mg eg s)
[zzadl | [owzl | [e02] | 0°607 | T°20T | ¥#'¥0T | 9°00Z | O°Z6L | L'G6L | T'T6L | TO6L | T'98L | 8°€8L | 6°08L | 681  6°8€L | €LEL | 67TEL
S €6 4] 1g 0S (34 8p Ly 9% oy 44 (14 (A4 12 o 6€ 8¢ L€
uouax aupol | wnuny3) | Auownue un wniput | wniwped J9AlIlS | wnipened [ wnpoyd |wniusying [wnpsuydsy jwnuapghiow| wniqotu | wnoouiz | wnuRA | wniuosls | wnipignu
) 4 I 9] qs us ul PO 8y Pd Yy ny 21 ow qN 1z A IS qd
€LEL | 697V | 9LzL | 8vTL | £°81LL | 8VLL | ¥TUL | 67201 | ¥90L | 6°T0L | LULOL [86] 6°G6 626 16 688 | 978 668
9¢ oy e X3 43 LE o€ 6 8z LT 92 6z ¥ X4 [44 (4 0z 6l
uoydAuy aulwoliq | wniua)as oluaste |wnuewuss| wnies oulz 13ddoo EXRIU] }]eqod uout 9saueBuRW [ wNLWoayd | wnipeueA | wniuelty | wnipueds | wnyed | wnisseyod]
B/ 49 oS sy 99 eg uz nj IN o) 94 uw D A L 35 e) A
8'€8 6°6L 0'6L 6L 9L 169 ¥'69 G'€9 L85 68 8'Gg 6'vS 08 6°05 6Ly 0°Sy (1% L'6€
8l L) 9l Gl vl €l (z1) (11) (o1) (6) (8) (2) (9) () (v) () 43 b
uoBie auLIoYd Janjns  [snioydsoyd| uodis  |wniuiwnie wnisausew | wnipos
1y 1D S d IS v 8w | eN
6°6€ G'GE (R¥43 0'1€ 1'82 0°LT 4 0°€T
ol 6 8 L 9 S Jaquinu (uojoud) diwoje 14 €
uosu auuonyy | uaBAxo | uaBosu [ uogued uoJioq aweu wnmAiag [ wnmyin
SN E| (0] N o d JoqwiAs dLwoje og .
FA(114 06l 091 oyl 07 801 SSBW DW0Ie dALR)aI 06 6°9
z (/1) (91) (st) (1) (1) ! Aoy (2) (1)
wniay
uagoipAy
9H
h H
0y 0’}
(81)
(8o Z 9 S 14 € 14 I

SJUSW)J JO 3)ge] JLpoLIdd 3yl

7 A0 2 0 2 O

P 5 5 6 3





