edexcel

Examiners’ Report
June 2012

GCE Chemistry 6CHO1 01

‘hapé diromepdpe i/ " © PEARSON



P

Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the world’s leading learning company.
We provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers. For further information visit our qualifications websites
at www.edexcel.com or www.btec.co.uk for our BTEC qualifications.

Alternatively, you can get in touch with us using the details on our contact us page at
www.edexcel.com/contactus.

If you have any subject specific questions about this specification that require the help of a
subject specialist, you can speak directly to the subject team at Pearson.
Their contact details can be found on this link: www.edexcel.com/teachingservices.

You can also use our online Ask the Expert service at www.edexcel.com/ask. You will need
an Edexcel username and password to access this service. See the ResultsPlus section
below on how to get these details if you don’t have them already.

- (T pl
| Fa T ond r"'-.'.—_-' &

foof =l M, -

I\l LD

Get more from your exam results

...and now your mock results too!

ResultsPlus is Edexcel’s free online service giving instant and detailed analysis of your
students’ exam and mock performance, helping you to help them more effectively.

® See your students’ scores for every exam question
® Spot topics, skills and types of question where they need to improve their learning
® Understand how your students’ performance compares with Edexcel national averages

® Track progress against target grades and focus revision more effectively with NEW
Mock Analysis

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.
To set up your ResultsPlus account, call us using the details on our contact us page at
www.edexcel.com/contactus.

Pearson: helping people progress, everywhere

Our aim is to help everyone progress in their lives through education. We believe in every kind
of learning, for all kinds of people, wherever they are in the world. We've been involved in
education for over 150 years, and by working across 70 countries, in 100 languages, we have
built an international reputation for raising achievement through innovation in education. Find
out more about how we can help you and your students at: www.pearson.com/uk .

June 2012
Publications Code US031854

All the material in this publication is copyright
© Pearson Education Ltd 2012

GCE Chemistry 6CHO1 01



Introduction

Section A contained a good mix of straightforward and more challenging questions. The
majority of candidates scored over half marks on this section of the paper. The structured
questions in Section B provided opportunities for candidates across the ability range

to show what they had learnt and understood. Each of questions 21 to 26 in Section B
provided evidence for differentiation.

Answers to calculations were often well laid-out by candidates, although a significant
minority wrote down only numbers without any accompanying words of explanation.

There was no evidence that candidates had found it difficult to complete the question paper
within the allocated time.
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Question 21(a)

A significant number of candidates gave the definition of relative atomic mass instead
of relative isotopic mass. Both of these concepts are included in Section 1.5 a of the
specification.

F T N
SECTION B
Answer ALL the questions. Write your answers in the spaces provided.

21 (a) Define the term relative isotopic mass,
(2)

p’ a‘? ald Hun m_agse/s.gﬁ HHar

The. weﬁh&d aug
relakive to. _%Z. a]é_

.£506'0f>€/5 e
Coubon=-12.. cctom.

ﬁ ResultsPlus

Examiner Comments

The first mark was not awarded as the plural (i.e.
isotopes) has been used and confusion is evident with
definition of relative atomic mass.

The second mark is awarded as carbon-12 is mentioned.
A

ResultsP

Examiner Tip

us

Learn all definitions thoroughly!
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Question 21(b)(i)

This calculation was done well by the majority of candidates. However, some candidates
gave their answer to four decimal places, instead of four significant figures, whilst others
rounded their answer to three significant figures instead of four.

(b) Naturally occurring chlorine contains 75.53% of **Cl and 24.47% of *'Cl.
(i) Calculate the relative atomic mass of chlorine to four significant figures.
{2)
(15.53 x3%) + (H-47 x A7)

(00

= 35 . 1 %3\4
:';}(;_L\o\ yo (Q Sg)

- A
Results+lus
Examiner Comments . .
. . Examiner Tip
This answer scored both marks - working
and answer are correct. Always show every step in your working!

(b) Naturally occurring chlorine contains 75.53% of **Cl and 24.47% of *'Cl.

(i) Calculate the relative atomic mass of chlorine to four significant figures.

N7 % g

- B e
n nemantmieme Af ahlasieas M1 aea ad weda T and T4

ResultsPlus

Examiner Comments

This response scores the first mark only.
The second mark has not been given as the
final answer has been incorrectly rounded.

Results¥

Examiner Tip

us

Make sure you understand how to round up answers
to the required number of significant figures!

GCE Chemistry 6CHO1 01

5



Question 21(b)(ii)

Few candidates scored both marks for this question. Many knew the formulae of the species
involved, but omitted the + charge on each ion.

(i1) Two of the peaks in the mass spectrum of chlorine, Cl,, are at m/e 70 and 74.
Identify the species giving rise to these peaks.

70 (JBCQ 35(.{.)
(e TQ)

ResultsF

Examiner Tip

us

ResultsPlus
Examiner Comments

This response scored one mark as the '+'
charge has been omitted from both of the ions.

Remember that positive ions are
formed in the mass spectrometer.

Question 21(b)(iii)

The majority of candidates scored both marks for this question.

(iii) What is the m/e value of the other peak that you would expect to see in this
region of the mass spectrum and the identity of the species giving rise to it?

Value

Species

Results¥lus
Examiner Comments
Both marks were awarded. The missing +

charge on the ion was ignored here as any
such omission was penalised in (b)(ii) earlier.

Examiner Tip

Remember that both atoms and molecules
can form ions in @ mass spectrometer!
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Question 22(a)

This definition was correctly recalled by the majority of candidates. Sometimes the idea of

'one mole' was omitted or 'atoms' were referred to instead of 'gaseous atoms'.

-

22 (a) Define the term first ionization energy.

oLt s e minimum ey M%wrtol do  vemove. e mete

a{ wu,:;.-.-;,;_‘f.'u{ Lo - M{T — H-rr_j;T (=2

ResultsPlus
Examiner Comments

This answer scores the two available
marks as it addresses both scoring points.

A

ResultsPlus

Examiner Tip

Every word of a definition is important. Make
sure that you understand all definitions
rather than simply learning them by rote.

GCE Chemistry 6CHO1 01
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Question 22(b)

This question tested the candidates' Quality of Written Communication (QWC). Pleasingly,
many excellent answers were seen showing both clear and logical thought.

*(b) Explain why the tirst i1omization energy of the elements down Group 1 decreases
even though the atomic number increases.

2)

s oberic. ey n0e040 30 dote. MR amoumdt R I—
i,ww-j R P Y mumjrmmm o &
Wa \em Nﬁj Fo reavovt Mo e Od/X Sl .
ahedren 0o gep L 0o Lo aMonhee fors elhoeen Avn
e 08 A paders | Mothen doon G d

%
Results¥lus
Examiner Comments
This answer scores both marks. The increased shielding and

the weaker attraction between the nucleus and (outermost)
electron down the group are both included in this response.

*(b) Explain why the first ionization energy ot the elements down Group 1 decreases
even though the atomic number increases.

Jkt MCLUJ./J w WUk an. Mmuwwrmw
WDy LA oy 200040 e naacded
These. ~&ad"t>r:> affeck e fsk (onlseién

o V1

Examiner Comments
This response scores one mark for the mention
of increased shielding. NOTE: The references to 'increasing
proton number' and 'increased nuclear charge’, in this
context, were ignored as per the Mark Scheme.

Examiner T|p

Always be aware of all the factors that explain
any particular trend in the Periodic Table.
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Question 22(c)

Part (c)(i) was found challenging by many of the candidates. The idea that the remaining
electrons were attracted more strongly by the nucleus was often evident in candidates'
answers, but without any explanation being offered. The key point is that electrons are
being removed from an increasingly positive ion.

In (c)(ii), reference was nearly always made to the large jump in ionization energy
(IE) between the first IE and second IE. The large jump between the ninth IE and tenth IE
was, however, frequently overlooked.

GCE Chemistry 6CHO1 01 9
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(c) The eleven successive ionization energies for sodium are given below.

| Elecron | | | 5 | 3 | 4 5 6 7 8 9 10 1

i removed

I Tonization

i energy 496 | 4563 | 6913 | 9544 | 13352 | 16611 | 20115 | 24491 | 28934 | 141367, 159079
/ kJ mol™!

(i) Explain why the successive ionization energies increase.
(1)

L RRCAUNR. AR AL DML OF NORTINE. et WY
ACrne o 8 numbDRY of Ptk EIOTONY o twR,
ORI NUQLUA. W MOFE Q9 A DU DAtk RRCTYOWD.

*(ii) Explain how these ionization energies give evidence for the electronic structure
of sodium. You may use a sketch graph if you wish,

Jor Jadium 2)
1
\ QU
romnno)l ///
enLIgy SO ﬂ L

T

@ eetyove remord

TIR JUMP. FIOMA Tl 11t IQAIZATION. RUR1GY. Sali e Swiew
YOV Tg. QUERE SN 10 g next Subrghnald . Twe Nt
AQWE TOMIZaMOM &IGKQIEN TR (RQTEAX QIaduAly AT AL

AL AL AN D VG UMD 1o 1w O™ Iy g QW o)
SV Ny %w}\tcvx \gaswz. ASCENEE (B A, \mmfw\.}ﬁ“ﬂ.

% ResultsP!

us A
Examiner Comments O
Q22(c)(i): The statement is equivalent to an increasing o

proton:electron ratio, so the mark was awarded. Q22(c)
(ii) First mark: This was awarded, as the two required
jumps are evident from the sketch graph given and also
in the written answer. Q22(c)(ii) Second mark: This
was not awarded, as '2, 8, 1' (or the alternatives given

Examiner Tip

Note how diagrams, including sketch
graphs, are a very useful way of
communicating chemical knowledge.

in the Mark Scheme) must be clearly stated and not
just implied from the correctly drawn sketch graph.
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Question 22(d)(i)
This question was very well answered by the vast majority of candidates.
(d) The first ionization energy of aluminium (element 13) is lower than that of
magnesium (element 12).
(1) Give the electronic structures of magnesium and of aluminium in s, p and d

notation.
(1)

3
Magnesium ffl 25t 2PL .gS.

Aluminium l_fl 231 ZpL 3;51 3Pl

Resultslus
Examiner Comments
This correct response scores the mark.

A
Q ResultsPlus

Examiner Tip

Make sure you can write out the electronic
configuration of the atoms of the first 36
elements in the Periodic Table as required
by Section 1.5g of the specification.
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Question 22(d)(ii)

The Mark Scheme allowed several alternative approaches to enable the mark for this
guestion to be awarded. The majority of correct responses referred to the extra shielding
experienced by the 3p electron in aluminium, provided by the pair of electrons in the 3s
sub-shell.

(d) The first ionization energy of aluminium (element 13) 1s lower than that of
magnesium (element 12).

(i) Give the electronic structures of magnesium and of aluminium in s, p and d
notation.

Magnesium \SL ?—51 Lpé 551 _
Aluminium \ Sl ZSL ?_-p6 f5 SL Spl

*(ii) Explain the difference in the first ionization energies of the two metals.
(1)

T ouler elochyon on odumuiniwm s
o ffrent subshall, giving ot more
Sidelung - HOM the  uuclous.

ResultsPlus

Examiner Comments
The mark was awarded for the idea of the

outermost electron in aluminium experiencing more
shielding than that in magnesium.

A

ResultsPlus

Examiner Tip

Be aware of the discontinuities in the trend
of a general increase in first ionization
energy across the Periodic Table.
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Question 23(a)

This question was answered reasonably well. The essential idea required was that the
enthalpy change for a reaction is independent of the pathway (or route) followed.

{ N

23 (a) State Hess's Law.
(1)

Rees's awa. ctotes. that. e enefgy. tatnge in.a. Chemical 1action e vad dependint
N e M ital and final States and 18 indeendtnt on e coute Taxen.

ResultsPlus
Examiner Comments

This is a typical correct response to this question.
A

Resultst

Examiner Tip

us

Make sure you understand the fundamental
principles underpinning Hess's Law.
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Question 23(b)

In (b)(i), a mark was often lost for the omission of the '2" in the '2H,0' required. Some of
the cycles given had shown confusion between enthalpy changes of combustion and those of
formation. Part (b)(ii) was well-answered, but (b)(iii) proved difficult for many candidates.
Answers to (b)(iii) often focused on the toxicity of carbon monoxide or simply 'heat loss'
rather than the formation of carbon dioxide.

(b) Methane burns in a limited supply of oxygen to give carbon monoxide and water.

CHy(g) + 1%0xg) = CO(g) + 2H,0())

The enthalpy change for this reaction cannot be determined directly, but can be
found using the standard enthalpy changes of combustion of methane and carbon
monoxide, together with Hess's Law.

The standard enthalpy changes of combustion needed are for CH,, =890 kJ mol ',
and for CO, —283 kJ mol™,

(i) Draw a Hess's Law diagram which would enable you to calculate the enthalpy
change for the combustion of methane to carbon monoxide. .

CHa(g) + 1%05(g) = CO(g) + 2H,0(1)

i, \j ?/AH,-MM'

~FW0 k) ol ” CO‘I_(@J‘ Zl—l 10 (L\

(ii) Calculate the enthalpy change for this reaction, in kJ mol™',

AHr"AHI - AW,
-890 - (- 283) =

= - O1 PRATTY B

e —

(iii) Explain why the enthalpy change for this reaction cannot be determined directly.

(1
0s . éenwahme i Cormrok be
nmax&:\;dueckb on ¥e rendon accucs

€co quxeﬂﬁ |
Q ResultsPlus

Results¥lus _ R
Examiner Comments Practise plenty of questions involving Hess Cycles.
Understand when to use enthalpy changes of
Parts (b)(i) and (b)(ii) are answered correctly. combustion and when to use enthalpy changes of
The response to (b)(iii) is incorrect. formation. Always consider carefully the direction

of every arrow drawn in any Hess Cycle.
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Question 23(c)

This question proved to be a good discriminator. Whilst many candidates noticed that
water had been produced in the gaseous state, fewer were able to reason the effect on the

enthalpy change of the reaction given in (c).

(c) Explain why the calculation in part (b)(ii) would give an incorrect result for the
enthalpy change for the reaction below.

CHa(g) + 1%0,(g) — CO(g) + 2H,O(g)
(2)

ke RO ,ﬁmv_bc.eci BT (49 (GO focm, .. and. thus.

ey o iy y. This .. reastion . wooll  have & ey
. m‘fﬂ{i.\f-ﬁ . m'}‘\‘r‘? L,hnr{\ﬁ ‘ﬂ’\qn 'T;b« Cw"t.v{ﬂ(&‘! 0,

ﬁ ResultsPlus

Examiner Comments

This response scores the first mark as it states that the water

is formed in the gaseous state. It also is awarded the second

mark as the candidate realises that the energy change for

the reaction as given is less exothermic than that in (b)(ii).
A

ResultsP

Examiner Tip

us

When comparing negative values, use terms
such as 'less exothermic', rather than just
'greater’ or 'smaller’, to avoid ambiguity.

GCE Chemistry 6CHO1 01
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Question 24(a)

This was answered very well, with the incorrect response 'C H, ..' only given occasionally!

2n+2

24 (a) Give the general formula for the homologous series of alkenes.

_.Q.\'\ HQ_:\ .

()

ResultsPlus
Examiner Comments

This is the correct answer and it scored
the available mark.

Examiner Tip

Learn the general formula for every
homologous series that you encounter.

Question 24(b)

The presence of the C=C double bond in the alkene was all that was required here. Many
candidates also made reference to the fact that such compounds do not contain the
maximum number of hydrogen atoms possible.

(b) What is meant by the term unsaturated as applied to alkenes?
(1)

Thue 18 H\.. Jombk lﬂmcl lﬂweew aaybgn kafﬂms_

ResultsPlus
Examiner Comments

Although a brief response, this answer makes the
required point. The mark was therefore awarded.

A

ResultsP

Examiner Tip

us

Understand terms such as 'saturated' and
'unsaturated’, when used in this context.

GCE Chemistry 6CHO1 01



Question 24(c)(i)

This was often answered well. The position of both the C=C double bond and the ethyl side-
chain proved problematic for some candidates.

(c) (i) Name the alkene below using £-Z nomenclature.

Results+lus
Examiner Comments
This response scored both marks. The first mark

was for '3-ethylhex-2-ene' and the second mark
for the correct use of the 'E' notation.

A

ResultsP

Examiner Tip

us

Practise naming organic molecules
requiring the use of the E-Z notation.
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Question 24(c)(ii)

Some candidates found it difficult to explain themselves coherently in order to answer this
question correctly.

(c) (i) Name the alkene below using E-Z nomenclature.

H,C CH,CH;
LAN /s

H CH,CH,CH,

B -3 - ethgllox -1 - 0w

(ii)) Suggest why this alkene cannot be named using the cis-frans naming system

¥ ¥

Examiner Comments

This response scored the mark for effectively pointing
out that the right-hand carbon atom of the C=C double
bond is not connected to a hydrogen atom. If it were,
the cis-trans nomenclature could have been used.

A

Examiner Tip

Make sure you understand when it is
necessary to use the £-Z naming system.

GCE Chemistry 6CHO1 01



Question 24(d)

This question was often very well answered with a significant number of candidates gaining
full marks. Parts (d)(iii) and (iv) proved to be more difficult than (i) and (ii). Sometimes
incorrect adducts involving potassium were offered as answers to (iii) and dibromoethane
was suggested as the product in (iv).

(d) Give the structural formula of the organic product of the reaction of ethene,

CH;==CH,, with

(1) hydrogen.
(1)

(H3CHq (e%mc)

(ii) chlorine. [Jt ("\ \”!
CHZC(CHZC( H-( = C-h M(f,z all‘cl’l]umd"wij
] [

(iii) acidified aqueous potassium manganate(VII).
(1)

(Hy K (Hy

(iv) bromine water.

@?M (H, (H, B

(1)

ﬁ ResultsPlus

Examiner Comments

The answer to (d)(i) scores the mark for the correct formula of
ethane. For (d)(ii), either representation of 1, 2-dichloroethane given
by this candidate would have been credited. So the mark is awarded
here. Parts (d)(iii) and (d)(iv) are both answered incorrectly.

A

ResultsP

Examiner Tip

Learn the products of all the organic
reactions mentioned in the specification!

GCE Chemistry 6CHO1 01
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Question 24(e)

The mechanism for this reaction was well-known with the result that many candidates
scored full marks for this question. Sometimes the origin and destination of 'curly arrows'
drawn by candidates needed to be made clearer and more accurate.

(e) Draw the mechanism for the reaction of propene with hydrogen bromide to give the
major product. "
L] |
S W -H {’;?
M oY -&-H \ ¢
TR i —¢ ___4_-\'5
| I_ - H *""‘) ]
NN bty P Y
#-C = C-Ht s br H
" ;Z"U’\j"
L’J ) A POY
H 3 g . bf“ | P ‘
Sie
()_E) ¥
\_ o

ﬁ ResultsPlus

Examiner Comments

All four scoring points were awarded. As sometimes
happens, the propene molecule has been drawn 'round
the corner' rather than more 'obviously' in a straight line.
Nonetheless, all aspects of the mechanism are correct.

A

Examiner Tip

Practise drawing out mechanisms,
with 'curly arrows' carefully annotated.
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Question 24(f)(i)

The most common errors were to draw out the trans-isomer twice (by simply turning it

through 180°) or to include but-1-ene in the answer.

r

(f) The structure below shows two repeat units of a polymer.

(l"H_‘ }|1 CH; H
[ ]
——C—C—C—
|
H CH;H CH;

@ Give the displayed formulae of two isomeric alkenes,
have given rise to this polymer.

He \ (2)
Keir T St w
/ﬁ/’ﬁ/'ﬁ \ / " /
it il LeC o (=¢C
WKV & {// '/&{i / \ \
/4 74 % \[, H / l'./M
s M H 7\
H w M

either of which could

ﬁ B
ResultsPlus
Examiner Comments
This response scored only one mark o

trans-isomer (E-isomer) has been drawn out twice.

ut of two. The same

A

ResultsP

Examiner Tip

Make sure you can differentiate
between cis- and trans- isomers.

GCE Chemistry 6CHO1 01
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() The structure below shows two repeat units of a polymer,

'Hy H CH, H
I .
—C—C—C—C
.
H CH;H CH;

(i) Give the displayed formulae of two isomeric alkenes, either of which could
have given rise to this polymer.

7 H ‘:" H (2)
J : n~<€

N AN S
W (ZC _ \;‘f

H K

+IUS
Examiner Comments

Both marks were awarded. Two correct structures
have been given and they are both clearly drawn out.

A\

ResultsPlus

Examiner Tip

Draw out organic molecules
carefully and neatly!
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Question 24(f)(ii)

This was generally answered well, but some candidates merely repeated the question by
giving a definition of the term empirical formula.

(it) State why the empirical formula of a poly(alkene) is the same as that of the
monomer from which it is produced.
(1)

o Some N0y o each b glement,  Jusy more ek
unis, SGMQ_&_ . ‘(O%.Q,ﬂu, 0 8f€ak®w_ BN ok gkl
Vepsesemalive. dy. codn. molmas, o umperical fermda

ResultsPlus
Examiner Comments

The mark was awarded as '...same ratio of each element’ is
an allowed response given in the published Mark Scheme.

Question 24(f)(iii)

The concept of atom economy was well understood. The mark was not awarded, however, if
candidates simply stated that the atom economy was 'very high' rather than making some
reference to the fact that it is 100% for this type of reaction.

from an alkene. wWart WA fawae Jah O .
(N

Ao ke 10.0]. becommae oy - Vo.M LIS, L vE B
by e ek O A QAL e Y WAL

ResultsPlus
Examiner Comments

This answer scores the mark available as it
makes the point that only one product is formed.

A

ResultsP

Examiner Tip

Make sure you understand that addition
reactions have 100% atom economy.

GCE Chemistry 6CHO1 01
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Question 25(a)(i)
Many candidates calculated the empirical formula correctly as NaO.
r .
25 Sodium burns in oxygen to give a pale yellow solid X.
(a) (i) 1.73 g of sodium reacts with 1.20 g of oxygen.

Calculate the empirical formula of X.

(-73:1f= 07077 v
6 -
I-E%éch-O?ﬁ'

0 -0Fg-0-077= ﬂ
Nﬂo,y

ResultsPlus

Examiner Comments

1:1 ratio of Na:O had not been made
explicit, but the correct answer NaO was
given so both marks were awarded.

A

ResultsP

Examiner Tip

us

Always show every step in your working.

Question 25(a)(ii)

A surprising number of candidates gave a molecular formula for a compound for which the
molar mass was not 78 g mol.

GCE Chemistry 6CHO1 01



Question 25(a)(iii)

Many candidates were awarded both marks, but a significant number gave the state symbol
for Na,O, as (aq) rather than (s).

(iii) Write the equation, including state symbols, for the reaction of sodium with
oxygen to produce X.

Q,N.CL{S} -+ O.L{j) —> NQ‘IOJ'CS)

A

ResultsPlus

Examiner Comments

Resultst

Examiner Tip

This is a correctly balanced equation,
with the state symbols which are also
correct, the answer scored both marks.

Always consider state symbols carefully
when asked for them in an equation.

Question 25(a)(iv)

Most candidates gained the second scoring point which required the calculated moles of
oxygen, O,, to be multiplied by 24 dm?* mol*in order to obtain the volume of gas in units
of dm3. There was some confusion, however, between calculating moles of oxygen atoms,
O(g), and moles of oxygen molecules, O,(g).

(1v) Calculate the volume ol oxygen in dm” (at room temperature and pressure)
which reacts with 1.73 g of sodium. (The molar volume of any gas at room
temperature and pressure is 24 dm® mol™'.)

hl’ d N.: ﬁw* (2i
Woles ob Ko = L33
«°* 0.035

Iwmol of tp : ) wel ot 0,
meler of W 0, = L X003 = 0.038 mot

Vume & O, = Molerx 2% = 9038 % 2% = 0.40 jm’
A

ResultsP

Examiner Tip

us

ResultsPlus
Examiner Comments

This is a well laid-out answer which
scored both marks.

Set out your answers to calculation
questions in an orderly way as
illustrated in the above response.

GCE Chemistry 6CHO1 01
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Question 25(a)(v)

This question was generally well answered, although sometimes candidates chose to
calculate the number of oxygen atoms instead of molecules.

‘ (v) Calculate the number of oxygen molecules that react with 1,73 g of sodium.

(The Avogadro constant = 6.02 x 10 mol ™))
‘ (1)

0037 5 (60 «(07) 7 12575 107

| o BT 4 K[Oleonﬁ.

ResultsPlus
Examiner Comments

This was the correct response, which
scored the mark available.

Examiner Tip

Always check which type of particle (atom, ion
or molecule) is being referred to in the question.

Question 25(b)

This proved difficult for the majority of candidates. A significant number of responses
included incorrect references to the presence of hydrogen gas, H,, in air.

{ 3

(b) If sodium is burnt in air, compound X is not the only product. Suggest why this is
S0.
(1)

GW Setdan. O M A vk e s "‘i(j}-t_bn_

ResultsPlus

Examiner Comments

This response scored a mark as it
acknowledged that other oxides of sodium may
have been formed in the reaction described.

A

ResultsP

Examiner Tip

us

Be aware of the gases present in air.
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Question 26(a)

Many candidates referred only to 'a shared pair of electrons' and failed to mention the two
nuclei present in a hydrogen molecule.

) 3
26 (a) Explain how the atoms are held together by the covalent bond in a molecule of

hydrogen.
(n

Wd&&w Wl 16 51 o gtk

A

ResultsPlus
Examiner Comments

This response acknowledges the forces
of attraction existing in a covalent
bond. So the mark was awarded.

Examiner T|p

Be aware of the electrostatic forces
of attraction present in each type of
chemical bond.
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Question 26(b)

This question was generally well answered, although the presence of a triple bond in the
nitrogen molecule seemed unfamiliar to some candidates.

(b) Draw the dot and cross diagrams for T

(i) methane, CH,4
(1)
H
-
H e X C')( ® H
.

H

(ll) ethene, C]']_\Z(‘l Ig

(iii) nitrogen, sz"o""? 5

(1)

5 *
»AN:‘;

N

e oo

(iv) the ammonium ion, NHy'

H (1)
, e H ,;.'.o)(
%/ﬁ7+4 N *x H
] H

Examiner Comments

All four marks were awarded. As mentioned
in the published Mark Scheme, in (b)(iv), the
missing + sign from the NH,* dot and cross
diagram was not penalised.

ResultsPlus

Examiner Tip

Always check dot-and-cross diagrams
carefully.
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Question 26(c)(i)

Most responses mentioned the lack of mobile electrons in silicon, but did not include the

reason why they are not present.

—

(c) Silicon exists in a giant covalent lattice.

(i) The electrical conductivity of pure silicon is very low. Explain why this is so in
terms of the bonding,.

%ﬁsﬂﬁ#@»& cﬂ Or.}eu zémlwm m&
localied iv covaluf bonds

Mvem AeR eé'.ao}vomﬁ ho ho amof
CM*’(_JS C/u\«r'ftf’WEL

ﬁ ResultsPlus

Examiner Comments

This response addresses both scoring points and so
two marks were awarded. The first mark was awarded
as the answer makes clear the location of the bonding
electrons. The second mark was awarded as the lack of
free electrons is mentioned in the response.

A

ResultsP

Examiner Tip

us

If two marks are available for a question,
make sure you make two distinct statements
rather than re-wording the same answer!

GCE Chemistry 6CHO1 01
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Question 26(c)(ii)

The giant structure of silicon was often mentioned, but incorrect statements about

'overcoming intermolecular forces' were frequently included in answers.

(i1) Explain the high melting temperature of silicon in terms of the bonding.

Shong ... Cordunk ... ot Thie treens ek
LDy B l"'?,m“j' Fo brenk tatin,

Two marks were awarded, as both
the scoring points were addressed.

Remember to relate high melting
temperature to the large amount of
heat energy needed to break the bonds.
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Paper Summary

Candidates should take note of the following points to further improve their performance.

Make sure that your writing is legible.

Make sure that you understand what you are being asked to do before you start to
answer a question.

Make sure that you understand clearly the difference between an atom, an ion and a
molecule.

Use the amount of space provided for each answer, along with the mark allocation, as a
guide as to how much detail is required in your response.
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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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