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Introduction

Section A of the paper contained a suitable balance of straightforward and higher demand
questions. The majority of candidates scored more than half marks on this section of the
paper. The structured questions in Section B offered opportunities for candidates across
the ability range to exhibit their skills. Every question in Section B provided evidence for
differentiation.

Calculations were, in general, well laid-out. A minority of answers were difficult to follow
because only numbers were written without any accompanying words of explanation.

There was no evidence that candidates found it difficult to complete the paper in the ninety
minutes allowed.

GCE Chemistry 6CHO1 01
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Question 20 (a) (i)

The majority of candidates were able to calculate the moles of carbon dioxide. If the volume
of the gas used was left in units of cm? (as in the question), then the molar volume had to
be converted from 24 dm3 mol* into 24 000 cm? mol. If the answer given was incorrect,
the reason was that the candidates had not worked with consistent units.

SECTION B
Answer ALL the questions. Write your answers in the spaces provided.
20 (a) An impure sample of sodium hydrogencarbonate, NaHCO;, of mass 0.227 g, was
reacted with an excess of hydrochloric acid. The Volume of carbon dioxide evolved

was measured at room temperature and pressure and found to be 58.4 cm-’.k)

NaHCO; + HCl — NaCl + H,0 + CO,

The molar volume of any gas at the temperature and pressure of the experiment is
24 dm’ mol™'. The molar mass of sodium hydrogencarbonate is 84 g mol ™.

(i) Calculate the number of moles of carbon dioxide given off.
(N

mA = S$%:4 = 0 00243 e
24000

s

Examiner Comments

This is a correct answer, clearly set out.

OO ResultsPlus

Examiner Tip

If the volume of gas is in cm3, then the molar volume must
be converted from 24 dm? mol* to 24 000 cm?® mol.
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Many candidates were able to calculate the mass of sodium hydrogencarbonate present

in the sample. The most frequent error in (a)(ii) was to calculate the moles of impure
sodium hydrogencarbonate instead of the mass required by the question. Under these
circumstances, however, the two marks in (a)(iii) could be retrieved by using the moles in
(a)(i) in the subsequent calculation. A mark was often lost in (a)(iii) by not giving the final
answer to two significant figures.

NaHCO; + HCI — NaCl + H,0 + CO;
0.8%%

The molar volume of any gas at the temperature and pressure of the experiment is
24 dm® mol™'. The molar mass of sodium hydrogencarbonate is 84 g mol ™.

(i) Calculate the number of moles of carbon dioxide given off.

0%.4< 2Usse M)
ThotasTwitos
00243

(ii) Calculate the mass of sodium hydrogencarbonate present in the impure sample.

(2)
vgva
ol
g4 x 0.00043 = 0.204\7
O‘ZOqg
.
(iii) Calculate the percentage purity of the sodium hydrogencarbonate. Give your
answer to two significant figures.

(2)

Q‘,M X (00
0. X%

- 39, %33
< 907,

ResultsPlus

Examiner Comments

Examiner Tip

2@ ResultsPlus

Check your final answer carefull
Working has been shown and the answer in (a)(iii) when ayspeciﬁc degree of accuraycy is

has been given to the required degree of accuracy. required by the question.

GCE Chemistry 6CHO1 01
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Question 20 (b)

Part (b)(i) was generally well-answered. The most frequent error was to confuse a gas
syringe with a burette and to double the total error given in the question.

For (b)(ii), the majority of candidates realised that carbon dioxide is slightly soluble in water.
A significant number of answers, however, mistakenly thought that because water was a
product of the acid-hydrogencarbonate reaction, this in itself would affect the accuracy of
the experiment.

(b) (i) The total error in reading the gas syringe is £0.4 cm®. Calculate the percentage
error in measuring the gas volume of 58.4 cm’,
(1)

.Y y00 =0-685
2

(ii) Suggest why the carbon dioxide should not be collected over water in this
experiment.

)

(Total for Question 20 = 7 marks)

Resuits+lus

Examiner Comments

Both responses (b)(i) and (b)(ii) are correct.

)

OO ResultsP

Examiner Tip

us

Note that the total error has been given in the question for (b)(i).
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(b) (i) The total error in reading the gas syringe is +0.4 cm’. Calculate the percentage
error in measuring the gas volume of 58.4 cm’.

03%- Keo= R (37

M

(ii) Suggest why the carbon dioxide should not be collected over water in this
experiment.

ResultsPlus

Examiner Comments

In (b)(i), the total error has been doubled
and so no mark has been awarded.

Examiner Tip

Consider error in measurements when
carrying out experiments in the laboratory.

GCE Chemistry 6CHO1 01 7



Question 21 (a) (i)

This part was generally well-answered. The most frequent error, however, was to omit the
"2" in front of the HCI in the equation.

21 (a) On strong heating, calcium carbonate decomposes to calcium oxide and carbon
dioxide:

CaCO,(s) — CaO(s) + COs(g)

Owing to the conditions under which the reaction occurs, it is not possible to
measure the enthalpy change directly.

An indirect method employs the enthalpy changes when calcium carbonate and
calcium oxide are neutralized with hydrochloric acid.

(i) Write the equation for the reaction of calcium carbonate with hydrochloric acid.
State symbols are not required.

[AH, is the enthalpy change for this reaction]
(1

o Cal0y 4 KOl s

Calldy .+ Hu0+(05 a#,

ResultsPlus

Examiner Comments

Incorrect, as the "2" is missing from in front of the HCI.

A

OO ResultsP

Examiner Tip

us

Check that your equations are balanced!
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Answers to (a)(ii) showed that many candidates have a good understanding of energy
cycles. The most common error in (a)(ii) was to omit one of the products in the box on the

cycle.

G0y raHd 5 ca

21 (a) On strong heating, calcium carbonate decomposes to calcium oxide and carbon

dioxide:
CaCOsy(s) =» CaO(s) + COa(g)

Owing to the conditions under which the reaction occurs, it is not possible to
measure the enthalpy change directly.

An indirect method employs the enthalpy changes when calcium carbonate and
calcium oxide are neutralized with hydrochloric acid.

(i) Write the equation for the reaction of calcium carbonate with hydrochloric acid.
State symbols are not required. '

[AH, is the enthalpy change for this reaction]

(11) The reaction of calcium oxide with hydrochloric acid is
CaO(s) + 2P_{Cl(aq) — CaCly(aq) + Hg(l)(l) AH,

Use the equations in parts (i) and (ii) to complete the Hess's Law cycle below
to show how you could calculate the enthalpy change for the decomposition of
calcium carbonate, AH 00 Label the arrows in your cycle.

AH reaction

Y

CaCOx(s)

1 1 .
% Q/b Hy -
bY\'\

Cocds 1)+ 1.0

CaO(s) + COx(g) ‘

GCE Chemistry 6CHO1 01
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(iii) Complete the expression for AH o in terms of AH, and AH,.

AH action = bﬂ{ - Ar{lﬂﬂ#

ResultsPlus

Examiner Comments

Note "CO," is missing from the box in the Hess cycle in (a)(ii).

A

OQ ResultsPlus

Examiner Tip

Check that all relevant species are included in your Hess cycles.

GCE Chemistry 6CHO1 01
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Question 21 (b)

The most frequently seen correct answer related to heat losses from the apparatus. Many
incorrect answers referred to "incomplete combustion”, despite the fact that the question
referred to the thermal decomposition of calcium carbonate.

(b) Suggest two reasons why the value obtained by carrying out these two experiments
and using the equation gives a value different to the data booklet value for the
decomposition reaction of calcium carbonate.
(2)

Hess . Low . dotsntk ndwde heok | HOSSS.

2 The e experumenk  vRd. for e dako  looliek
wowd ot WEEA  nocourake  mMRosuNAMINLS.

ResultsPlus

Examiner Comments

Part (b) scored the mark for "heat loss". References to inaccuracy
of measurements or the equipment did not earn a mark.

Examiner Tip

Remember that data book values for reaction enthalpy
changes are normally given under standard conditions.

GCE Chemistry 6CHO1 01 11



Question 22 (a) (i)

The idea of bombardment of the gaseous atoms with high-energy electrons was generally
well-understood.

' ™

22 (a) State how the following processes are achieved in a mass spectrometer.

(i) lonization of the sample.
(1)

Wah enerpy. ackary ot bied gk fthne sl ik
oo opf . ehe ke iakeang..... fiee. s avaple. @0 kv ...

ResultsPlus

Examiner Comments

The mention of high-energy electrons was sufficient for this mark.

12 GCE Chemistry 6CHO1 01



Question 22 (a) (ii)

The idea of using an electric field to accelerate the positive ions was generally well-known.
However, a minority of candidates incorrectly stated that "positively-charge plates" would

attract the positive ions.

(b) Suggest two reasons why the value obtained by carrying out these two experiments
and using the equation gives a value different to the data booklet value for the

decomposition reaction of calcium carbonate.
(2)

LHess Low  dofsntk ncude  heok oSS,

2 The e experumenk A for e doko  looliek
wwd hone e wnottwsroake  meatwmnts.

ﬁ ResultsPlus

Examiner Comments

The ions in the mass spectrometer are positively charged.
Negatively-charged plates are therefore required to attract, and
hence accelerate, the ions.

A

OO ResultsP

Examiner Tip

us

Remember that opposite charges attract!

GCE Chemistry 6CHO1 01
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Question 22 (a) (iii)

The use of a magnet to deflect the ions in a mass spectrometer was recalled correctly by
the vast majority of candidates.

(iii) Deflection of the ions.

sanadre fislel

ResultsPlus

Examiner Comments

The use of a magnetic field to deflect the positive ions was appreciated by the vast
majority of candidates.

Make sure you understand all the processes that take place in a mass spectrometer.

GCE Chemistry 6CHO1 01



Question 22 (b)

A significant number of candidates confused the use of a mass spectrometer to determine
relative atomic mass of a sample of an element with that of finding the relative molecular
mass of a molecule.

(b) State how you could find the molecular mass of a substance from its mass spectrum.

- The mdtadar pass g o Subefont
g 0N thy Mg spzdzm

(1

w=tr Wik b the i unkhtle

'} us

Examiner Comments

Mention of the "ion with largest mass" gets the mark here.

(b) State how you could find the molecular mass of a substance from its mass bpu.trum

s e i g g e
Mbwo 127 WWW{

Examiner Comments

Answers referring to the calculation of relative
atomic mass did not earn any credit.

A
2/ 00 ResultsPlus

Examiner Tip

Don't confuse the use of mass spectrometry to deter-
mine relative atomic masses with that of finding the
relative molecular mass of a molecule.

GCE Chemistry 6CHO1 01 15
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Question 22c

Section 1.5(c) of the specification requires candidates to be aware of some uses of mass
spectrometry.

(c) Living things take up the radioactive isotope carbon-14 from the atmosphere.
In recent years a particular linen cloth was shown, using mass spectrometry, to
have been made from flax grown in the early 14th century. Suggest how mass
spectrometry can be used to estimate the age of the cloth.

derday Yo Can Sa
4 et the swb.
e s (wbm/b c‘%ﬁo koo mae slabl

W\Pll (Total for Question 22 = 6 marks)

ResultsPlus

Examiner Comments

This response scored two marks. The first mark was awarded for stating that the amount
of *C has to be determined and the second for realising that the **C decays over time.

A

OO ResultsP

Examiner Tip

us

Be aware of some applications of mass spectrometry.

GCE Chemistry 6CHO1 01



Question 23 (a)

The candidates' quality of written communication was thoroughly tested in (a)(i). The
words "atom", "ion" and "molecule" were used interchangeably by a significant number of

candidates.

these values to answer the questions that follow,

¥23 The melting temperatures of the elements of Period 3 are given in the table below. Use

ResultsPlus

Examiner Comments

This is an excellent answer, with clear
communication evident.

Examiner Tip

Make sure you can explain trends across the Periodic
Table as required in section 1.5(k) of the specification.

GCE Chemistry 6CHO1 01

; P S
Element Na Mg Al Si (white) | (monoclinic) Cl Ar
Melting 370 | 922 | 933 | 1683 | 317 392 172 | 84
temperature / K
(a) Explain why the melting temperature of sodium is very much less than that of
magnesium,
3

hﬁth.,..:hu,t. mpared do Ne*ions. Thewe are more delorallsed elechrons

o Mg mpeted o Na® fons ;. The fone of sftaclon belueen he
N’" lows and delocalised clectrons b5 queater fhan Na—aas in Na melq) -
| _____'_‘?.-au._".f._t’f__.!m’ ls feeded fo_ourame he shorger adlallcbond, LI, T

Hq er
Na" tons are er W radus than _Na_‘f' lons _M{f!!-ﬁ have a

17



Question 23 (b)

The giant structure of silicon was well-known, as was the simple molecular structure
in phosphorus. However, it was often incorrectly stated that covalent bonds between
phosphorus atoms were broken on melting.

(b) Explain why the melting temperature of silicon is very much greater than that of
white phosphorus.

“l " 3
Silicon OoONne Y

&b&\ l\ca\s H mote eleckvongd {'L\Q_r\ PhOSPI{pQ‘i_;Lg,
20 & ?H\% anotheY subshell w\.\lc\f\. Needs Mmore
&f\e_xjnj Fo temove” the eleckrons 'becmxse A

s more =srable

ResultsPlus

Examiner Comments

There was often confusion in candidates' answers between the processes of melting and
ionization. This response scored no marks.

ResultsPlus

Examiner Tip

Do not muddle up the processes of melting and ionization!

18 GCE Chemistry 6CHO1 01



(b) Explain why the melting temperature of silicon is very much greater than that of
white phosphorus.
hog (3)

. He—prosporus  Silion b o giant -molecular  stryctue

Each S mét otoms e held together by stoag
covalemt bond. : |
Whte p%o:phomg sof rimpl(: mof@mle;,m'ﬂg
molecules v held  together by weak Var Dor Weals fore
o More energy s required o break the  Strong covalept
yond ~ dhon  the’ weat Van Der Waals forz.

Hen meHing  tem peraiy ré ol silicon 15 3rgﬂgr‘€rﬂm
thot  of  whit PhJPbDﬂ;‘

Three marks were awarded for this response.The first mark was earned for mentioning
that covalent bonds are broken in silicon.The second mark was gained for recognition
that silicon has a giant molecular structure.The third mark was awarded for stating
that weak van der Waals' forces exist between phosphorus molecules.

Examiner Tip

Remember to use key terms correctly and to consider carefully whether it is either
covalent bonds or weak intermolecular forces being broken on melting non-metals.

GCE Chemistry 6CHO1 01 19



Question 23 (c)

This proved to be a highly discriminating question as candidates had to appreciate that it is
because argon is monatomic that it has such a low melting temperature.

(c) Explain why the melting temperature of argon is the lowest of all the elements of
Period 3.
)

_ Araoﬂ 5 a 91,134( atom  which & held lva, veyr_ weak
Van der (Aa) 3 bous.

This candidate realises that argon is monatomic and so scores a mark here.

A

<34\ ResultsP

Examiner Tip

us

Remember that an argon atom has one more electron than a chlorine atom.
However, because chlorine exists as diatomic Cl, molecules and argon as single Ar
atoms, the melting temperature of chlorine is higher than that of argon.

20 GCE Chemistry 6CHO1 01



Question 23 (d)

Many candidates scored both marks for this part. If one mark was scored, however, it was

nearly always because the candidate forgot to mention the sulfur by way of comparison with
magnesium.

(d) Explain why magnesium is a good conductor of electricity whereas sulfur is a
non-conductor.
(2)

Mﬂj.n».,.iw’}. {.ansf.m.ls.. A..MA op d‘[éf_ﬂ.ifiwf fo}wm l«)vr.'cfr. Ars __-IFF(» 4 wMmeva
In.. . A, 4!/51{(«',& ,Pr')-,lat‘ .Suirpur, do;r.: ,}’rJ’ ,uhst%J /?(nj )!',Ll,(_'('\’@*,“,l In I1L

ﬁ ResultsPlus

Examiner Comments

The presence of delocalised electrons in magnesium is suggested, so the first mark was
awarded. No second mark was credited as this response suggests that there are no
electrons (at all) in sulfur. Had, for example, "there are no free electrons in sulfur" been
written, the second mark would have been awarded.

A
Q ResultsPlus
Examiner Tip

Remember to check carefully what you have written.

GCE Chemistry 6CHO1 01 21



(d) Explain why magnesium is a good conductor of electricity whereas sulfur is a
non-conductor,
(2)
o AEpesy S & Sead  Cendluclér oF eloclriCit
flrer >
#45 kS dMhrm... A . PRSI X S SO ar. o1 (4 SO
b a. Gt rdealer. Slachre  Alse Slhs i a
o Aef (-
e - Netel ancl  [lastelir 1S (Total for Question 23 =9 marks)

ResultsPlus

Examiner Comments

This response did not score any marks. There was no mention of delocalised/mobile/free
electrons in magnesium. Sulfur is described as giant molecular, which is incorrect.

22 GCE Chemistry 6CHO1 01



Question 24 (a)

The majority of candidates described a method involving electrolysis.

~

CuCrO4. Describe what you would expect to see.

24 (a) Briefly describe an experiment, with a diagram of the apparatus you would use,
which shows that there are oppositely charged ions in copper(Il) chromate(VI),

Formula of ion Colour
Cu**(aq) blue
CrO4(aq) yellow
Diagram
:j:”&w
V-tube )
3 eer

A Buntube wodd. be. used . in hich the  cpper UD. chremate (1)
waw'd. Jac__}_cgfé‘ At eady end.  wedd  be .
__fm-_!r(cn_‘}_‘____)l‘hmgdh — .fl'?u:d...ﬁs__ gre.en. bt after seme. e ...
Moo . trymide . and...gollow. liyuid . il be.. seon..al...opposite.. electeds

an. eletode. to. pass..A..

4)

ﬁ ResultsPlus

Examiner Comments

has not been specifically mentioned in the answer.

This response scored three marks out of four.Both a negative and a positive
electrode are shown (although the fact that the longer terminal was shown
incorrectly as being negative and the shorter terminal was shown incorrectly

as being positive was not penalised). The yellow colour has been shown to
migrate towards the positive electrode and the blue colour is shown migrating
towards the negative electrode. The only omission is that the movement of ions

Examiner Tip

Always draw diagrams that are fully labelled, thereby
relaying the maximum amount of information.

GCE Chemistry 6CHO1 01
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Question 24 (b)

Part (b)(i) was very well-answered. The most common error was to omit the word "ions".
Very few scored both the marks in (b)(ii). The repulsion between like-charged ions was
acknowledged, but the repulsion between electron clouds around the ions (regardless of
their charge) was frequently overlooked.

i e St B P R e T

(b) The ions in an ionic lattice are held together by an overall forcé of attraction. ot [,V‘F <

(1) Describe the forces of attraction in an ionic lattice.
ew . (1)

gesvot
e B cen . cations (e toit)  avol wtm[_uv—&{m).

(ii) Suggest two forces of repulsion which exist in an ionic lattice.
(2)

b Tonetd e Aapiliion. . agRe. belioconn . poslve.
Vo BALEL Aw{vu.@d,t on o i tan ety R K en g
Lo vl ... anons )

ResultsPlus

Examiner Comments

Part (b)(i) scores the mark as both positive and negative ions are included in the
response.Part (b)(ii) scores both marks: the first mark for mention of ions of the same
charge repelling and the second mark for acknowledging that electron clouds repel.

OO ResultsP

Examiner Tip

Consider the forces of attraction
and of repulsion in an ionic lattice.

GCE Chemistry 6CHO1 01




(b) The ions in an ionic lattice are held together by an overall force of attraction.

(1) Describe the forces of attraction in an ionic lattice.

(1)
electestatec.  setveen  Fae Cabrond 82 Cre  Gvio=3
(ii) Suggest two forces of repulsion which exist in an ionic lattice.
(2)
AsSaekis. fe pulBipm..... € bvees.. Eae.. tVE Cxtio=S S

.‘J#-k‘r“-‘?:'?-“a e T e, DS

r.‘?P. ‘(}r.‘fé-‘

ResultsPlus

Examiner Comments

Part (b)(i) scores the mark for mention of both positive and negative ions.Part (b)(ii) did not
score. One mark is negated by the mention of "magnetic" repulsion between ions of the same

charge.The second scoring point in (b)(ii) is not addressed in this response.

GCE Chemistry 6CHO1 01
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Question 24 (c)

The majority of answers to (c)(i) were correct. In (c)(ii), however, although the enthalpy
change of formation was well-known, the next answer often simply referred to "ionization
energy" or just "second ionization energy" instead of the sum of the first plus second
ionization energies (of magnesium). If the answer to (c)(iii) was incorrect, then normally
the signs were all the wrong way round.

(c) Part of the Born-Haber cycle for magnesium oxide, MgO, is shown below.

E___— Mg g) 10770)

Mg*(g) +O(g)

'
D

Mg*(g) + %0x(g)

!

Cc

Mg(g) + 404(g)

A

B

Mg(s) + 204(g)

\\-\ |

D MgO(s)

(i) Complete the empty box with the appropriate formulae and state symbols.
(ii) Identify the enthalpy changes represented by the letters A and C.

A Entnaipy ot doermanen of magnaivm oxid e
. HRgHM Tt and serond ionication enorgy of magraiem.
(iii) Give the expression for the enthalpy change F in terms of the other enthalpy

changes A to E.
(1)

F= A-(Btc+ptE)

=p-B-(-D-E

26 GCE Chemistry 6CHO1 01
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ResultsPlus

Examiner Comments

This is a correct response, clearly laid out.

(c) Part of the Born-Haber cycle for magnesium oxide, MgO, is shown below,

2 O?

J/f_,'”:,//’ M9 l-‘ﬁ

| Mg*'(g) + O(g)

it iy

D

Mg?*(g) +40,(g)

&

C 1
F
Mg(g) + 40x(g)
4

B

Mg(s) + ¥204(g)
A y
T MgO(s)

(i) Complete the empty box with the appropriate formulae and state symbols.
(2)

(ii) ldentify the enthalpy changes represented by the letters A and C.
(2)

A % Tmgocs]  emrolpy (e ok fameton .
c.. AR [ Mg | - Seond {0nTTotn 0k NUGENTiLm

(iii) Give the expression for the enthalpy change F in terms of the other enthalpy
changes A to E.
(1)

RA(AD+EAF = =R

F= A-%-C-D-E

GCE Chemistry 6CHO1 01 27



ﬁ ResultsPlus

Examiner Comments

In (c)(i), both the two species and the two state symbols are correct. In (c)(ii), 'formation'
scores a mark, but 'second ionization energy' is incorrect. The answer should have stated that
this enthalpy change is the sum of the first two ionization energies. Part (c)(iii) is correct.

ResultsPlus

Examiner Tip

Practise questions such as (c)(iii) so that you can work your way round a Born-Haber cycle.

28 GCE Chemistry 6CHO1 01



Question 24 (d) (i)

Unfortunately, many candidates did not read the question carefully and mention the effect
on the ionic bonding of changing the charge on both the cation and anion. The fact that the
Mg?* cation is smaller than a Mg* cation was appreciated by the majority of candidates.

f A

(d) The lattice composed of the ions Mg?* and O* is stronger than a lattice composed of
the ipns Mg" and O

(i) Explain, in terms of the charges on the ions and the size of the cations, why this
is so.

(2)

Moeveis. A Wigher chavgedensity  ang 44e iony avtemaly in

NN compogd. ). Mgt and.. Q275 mean\ng), AR
\Q 4 athae co
LG 15 SAONGRE  Hokbmmickd mpoe o

MY AN O

ResultsPlus

Examiner Comments

This answer scored both marks. Any comparison between the size of the O- and the 0%

ions was ignored, as the question only required a comparison between the size of the
Mg?* and the Mg* cations.

OO ResuitsP

Examiner Tip

Always read the question carefully so as to ascertain exactly what you
are required to consider in your answer.

GCE Chemistry 6CHO1 01 29
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Question 24 (d) (ii)

This was generally well-answered, except when candidates did not realise that this was
requiring a comparison of the magnitude of the lattice energies rather than just stating that
"the Mg?*0? lattice is stronger".

Question 25a

This question was, in general, very well-answered. Candidates were able to apply their
knowledge of the reaction between methane and chlorine to work out the mechanism for
the reaction between ethane and chlorine. A few candidates included hydrogen free radicals
or equations that did not balance.
(ii) Suggest how the lattice energy of Mg?' O would differ from that of Mg'O™.

(1)

Jadtice onemay of MO Wil be  more _exothermC
than Mato”™

ResultsPlus

Examiner Comments

An excellent, unambiguous response.

ResultsP

Examiner Tip

As lattice energies are quoted as negative numbers, use of terms such as "more exothermic"
or "more negative" are much better than just stating "bigger" or "larger".

GCE Chemistry 6CHO1 01
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25 Chloroethane can be made from ethane and chlorine in the gas phase in the presence of
ultraviolet light. The equation for the reaction is

CH;CH; + Cl; = CH3CH,Cl + HCI

(a) Complete the mechanism for the reaction. Two of the steps have been given for you.
“4)

Initiation: Cly = 2CI

Propagation (two steps)

0 Ms Coto + U =2 CHs*+ HU

@ CoMs' + Be —  ClgAta
CaHsCh + (A"
Termination (three steps)

2Cl- > Clp

i CeHs"+ AA° —  (eHsCL

@ (,Hs' + CeHs' = CyHo

ResultsPlus

Examiner Comments

Four marks were awarded here as all the required steps are correct.
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Question 25 (b)

Only about 30% of the candidates were aware that further chlorination of the chloroethane
can occur.

(b) This reaction gives a poor yield of chloroethane. Give the structurgl formula and
name of another organic product, not included in your mechanism for part (a), which
could be produced in the reaction.

H cr{ (2)
H

| —¢ — ¢—H
} Formula mﬂ j‘ <

This answer scored one mark as a correct structure has been

drawn. No attempt, however, has been made to name the
structure shown.

(b) This reaction gives a poor yield of chloroethane, Give the structural formula and
name of another organic product, not included in your mechanism for part (a), which

could be produced in the reaction,

, bt (2)
Formula ﬂnﬂ.“" ' f vy

q-C=C~
1] 1}
el

/

Name ..

+1us

Examiner Comments

Two marks were awarded, as both the formula and the name are correct.The missing
hyphen between the second "1" and the "d" of dichloroethane was not penalised.
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Question 25 (c) (i)

The responses to this question indicated that many candidates appreciated the difference
between hazard and risk.

(c) Chlorine gas is extremely toxic and is therefore a significant hazard. The preparation
must be performed so as to minimise the risk to the experimenter.

(i) Explain the difference between hazard and risk.

rd

(%)

A hozord. 1. 0. SoUCL.. O.fe P55 k... J}W(ju ek

L*‘“ been a&&uht’.ﬁu‘l\ 2o S e Cashe s UL e Lo~Ce Q(

o bLezor J . 'L.J\wlu-.-.u-.;.). .(_Ir_\!i.f.'(s.'f.‘-—-.l.fjiy fu _iev‘t".«x.h\

ResultsPlus

Examiner Comments

This answer acknowledges the difference between risk and hazard.
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Question 25 (c) (ii)

This question was very well-answered, with the vast majority of candidates giving a suitable
precaution.

(ii) Give one precaution that you would use in this experiment to minimise the risk,
other than the use of a laboratory coat and safety goggles.
(1)

_ QuMﬂ. Caplobord .

Examiner Comments

The suggestion to use a fume cupboard when carrying
out an experiment with chlorine gas is a suitable one.

ResultsP

Examiner Tip

us

Be aware of safe practice in the chemistry laboratory.
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Question 26 (a)

Only a minority of candidates suggested a cycloalkane.

r \

26 (a) The alkenes have the general formula C,H,,. However, a compound with this
general formula is not necessarily an alkene. Suggest why this is so.

L &%%Cﬁc(@bew%ai%bwwﬂ e tomula:

ResultsPlus

Examiner Comments

The mark was awarded for this correct answer.

)

OO ResultsP

Examiner Tip

us

Cycloalkanes have the general formula C H, (as do alkenes).
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Question 26 (b)

The answers to (b) showed that many candidates find constructing equations using skeletal
formulae much more demanding than those using structural formulae.

(b) Give the equation, using skeletal formulae, for the reaction of propene with each of
the following.

(i) Hydrogen:
(n

(i) Hydrogen bromide to form the major product:
(2)

Br
Ny > A

« { ResultsPlus

Examiner Comments

Both parts are correct.

)

OO ResultsP

Examiner Tip

us

Practise writing equations using skeletal formulae as well as structural formulae.
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Question 26 (c)

The electrophilic addition mechanism in (c) was widely-known, but marks were often lost
due to the omission of the positive charge on the carbocation intermediate and/or the
omission of the negative charge on the bromide ion in the second step of the mechanism.

form the major product.

\} “ \..-\ o)

-t

(c) Give the mechanism for the reaction of propene with hydrogen bromide, HBr, to

W
“,C:é_%—_u + = Q¢ ——DH—C;'C —~ (‘:—H

‘ﬁ 'l-lll (3)

+ |

ResultsPlus

Examiner Comments

Although the clarity of the mechanism would have been improved if the hydrogen bromide
molecule had been drawn closer to the propene molecule, all three marks were awarded for

this answer.

ResultsPlus

Examiner Tip

Practise drawing reaction mechanisms using "curly arrows"!
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Paper Summary

Make sure you understand clearly the difference between an ATOM, a MOLECULE and an
ION.

Make sure you understand what you are being asked to do before you start to answer the
question

Always check your answer against the question to ensure you have covered all the points
asked for in the question

Make sure your writing is legible.

Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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