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Introduction

The paper proved accessible to most candidates and provided them with the opportunity to
demonstrate their knowledge and understanding of the key concepts in Unit 1. There was
very little evidence of candidates having insufficient time to complete the paper.

The mean score for the multiple-choice questions in Section A was 14/20. Questions 1, 4
and 19 were found to be the most straightforward, whilst Questions 2, 9 and 11 were found
to be the most demanding of the multiple-choice questions.

Candidates attempted the calculation questions with confidence and the free radical
substitution mechanism was correctly recalled by many candidates. The questions requiring
good Quality of Written Communication (e.g. Question 21(c) and Question 23(d)(iii)) were
found to be the most challenging.
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Question 20 (a) (i)

(@) () Define the term hydrocarbon.
(1)

Qmmemxeaanmm/%m%mfmﬁ ondv}%ar%nn

ResultsPlus

Examiner Comments

The candidate has correctly defined the term,
remembering to include the word ‘only'.

A
OO ResultsPlus

Examiner Tip

Learn all definitions thoroughly!
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Question 20 (a) (ii)

(ii} Staté what is meant by the term saturated, as applied to a hydrocarbon.

Examiner Comments

"All of the bonds are single" equates to 'ONLY single bonds' in the
Mark Scheme. The second statement, pertaining to maximum
number of hydrogens, is also worthy of the mark in its own right.

(ii) State what is meant by the term saturated, as applied to a hydrocarbon.
(1)

A
’ ResultsPlus

Examiner Comments

No mark was awarded for this response. The word ONLY was
needed since in some alkene molecules, such as propene, there is
a carbon-carbon double bond and a carbon-carbon single bond.

A

2/ ResultsP

Examiner Tip

us

Make sure your definitions apply in all situations.
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Question 20 (b) (i)

{b) Crude 0il can be separated into fractions.

(i) What property allows crude oil to be separated by fractional distillation?

Plus

Examiner Comments

Both parts of this sentence are worthy of credit.
'Different boiling points' and 'different chain lengths'
are both alternatives in the Mark Scheme.

(b} Crude oil can be separated into fractions.

(i) What property allows crude oil to be separated by fractional distillation?
(1)

R Wrwr. Mang..and. podang.. paunn. SO ...

Examiner Comments

References to 'different melting points' were
ignored, as mentioned in the Mark Scheme, so the
mark was awarded for this response.

@ ResultsPlus

Examiner Tip

Try to keep answers relevant to the question set and do
not include extraneous information in your responses!
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Question 20 (b) (ii)

Suggest one reason to support this opinion.
(1)

ResultsPlus

Examiner Comments

This brief response was worthy of the mark available.

A
@ ResultsPlus
Examiner Tip

A succinct answer is often all that is required for a one-
mark question!

Suggest one reason to SI:Ippﬂr‘t?] this opinion,

f M

310:\\Lmi 15 A b sustuligbl ‘QEJLUCA,
W&W"P tShaitad pehdl prads. from.

-mﬂ&. UL{,.L&LLd.x Wl fre J.tr.uiib%f A GutR 18 NN,
NNRIBAL

ﬁ ResultsPlus

Examiner Comments

References to 'sustainability' for
biodiesel scored the available mark.

A
J/ OO ResultsPlus

Examiner Tip

You should be aware of which energy sources are
renewable and which are non-renewable.

GCE Chemistry 6CHO1 01 7



Question 20 (c) (i)

Question 20 (c) (ii)

(i) Give one reason why cracking reactions are carried out in industry and

suggest why high temperatures are used in this process other than to speed
up the reaction.

<Eﬂ ResultsP

Plus

Examiner Comments

This answer scored both the available marks. The second scoring point
in the Mark Scheme was addressed before the first scoring point.'Break
long chains...' scored the second mark in the Mark Scheme.

Reference to either smaller chains or molecules scored the first mark in
the Mark Scheme.

A
@ ReSUItS“

Examiner Tip

us

Always check the number of marks available and
structure your answer accordingly!
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(i) Give one reason why cracking reactions are carried out in industry and
suggest why high temperatures are used in this process other than to speed
up the reaction.

(2)
- L0umed. oA 0 LAdsnmy. PRCAUNR. . g, pIRASIAE Gnd ...
e AN PROUMNSA. for. KR procasf ... Rida. £enpemiones

__________ oA O MR S5 PROOMACE

ﬁ ResultsPlus

Examiner Comments

This response scored zero as neither of the marking points were
correctly addressed.
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Question 20 (d) (i)

! (i) Explain what is meant by the term fuel.
(1)

A substun(d that can be wvolved wn a neachn | hared)
g nARRSR) NGy fOr USAGR .

ResultsPlus

Examiner Comments

"... releases energy..." scored the available mark.

m
1= A _;UQL B a Sotoka....... vMLLMﬂLu&PE; B

% ResultsPlus

Examiner Comments

(i) Explain what is meant by the term fuel.

Release of 'energy' or 'heat' had to be stated in order to secure
the mark.

10 GCE Chemistry 6CHO1 01




Question 20 (d) (ii)

(i) Write an equation for the complete combustion of butane under standard
conditions. Include state symbols in your answer.
{2)

2L4H 0, +I3O,_l3} ——3>10H. 0w “'%Cthgl

<EP ResultsPlus

Examiner Comments

This response scored one mark out of the two available. The
state symbol for butane should have been (g), rather than (I).

A
/ ResultsPlus

Examiner Tip

Always read the question carefully. Earlier in the question, it
stated that butane "... is a gas under standard conditions."
Hence the correct state symbol was (g) for butane.

(ii) Write an equation for the complete combustion of butane under standard
conditions. Include state symbols in your answer,

— 29§ K
lokm

I
Co Wi +hhO~ — LCoy *5H.0
“+ 0% ) * ")

<EP ResultsPlus

Examiner Comments

(2)

Both marks were awarded for this answer. All
species were correct, as was the balancing of the
equation and all four state symbols.
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Question 20 (d) (iii)

(i) Write an equation for the incomplete combustion of butane to form carbon
monoxide and water only. State symbols are not required.

2 (n

CH hie {rl?f} #‘%O.L — (G fﬂ'iiUf

ﬁ ResultsPlus

Examiner Comments

This response scored zero as the moles of
oxygen were incorrect.

A
2/ OO ResultsP

Examiner Tip

us

Always check the balancing of your equation!

- o
(iii) Write an eguation for the incomplete combustion of butane to form carbon

monoxide and water only. State symbols are not required,
(1)

CoMie ¥4 4)02  — 4 Co  +5m,0

ﬁ ResultsPlus

Examiner Comments

This equation scored the mark, as the species and
balancing were all correct.
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Question 20 (d) (iv)

(iv) Under what conditions would you expect incomplete combustion to occur?
(1)

ResultsPlus

Examiner Comments

This correct answer secured the mark available.

(iv) Under what conditions would you expect incomplete combustion to occur?

(1}

\OQKPCL o FrﬁSSUJt‘.

Examiner Comments

This response did not answer the question set,
so no marks were awarded.

A
@ ResultsPlus
Examiner Tip

Check that the facts you are writing
answer the question set!
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Question 20 (e) (i)

(e) Butane can react with bromine, in the presence of ultraviolet radiation, according
to the following equation.

CH,, + Br, = C,H.Br + HBr

(i) Calculate the atom economy by mass for the formation of C,H,Br.
Use the expression

molar mass of the desired product
sum of the molar masses of all products

atom economy = %100 %

Use the Periodic Table as a source of data. v Cq_ Hq g'r
- - qz {(2)
axy=48 €57 R
g xa=94
Re =55 w P

A and Cutqbr

az+36= 128

AL 00 =FHB¥O 4 g

\ 1 8 Final answerm

ﬁ ResultsPlus

Examiner Comments

Both marks were awarded. The answer was correctly rounded to
three significant figures in this case. The number of significant figures
required for the final answer was not specified in this question.

us

A
2@ Resuus%

Examiner Tip

Always give your final answers to calculation questions
to a suitable number of significant figures.
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Question 20 (e) (ii)

*{iiyDescribe the mechanism of the reaction between butane and bromine that
forms the products given in the equation below.

C.Hm + Br‘1 —» C.HPBr + HEr

In your answer you should include

equations for each step of the mechanism (curly arrows are not required]
the name of each step occurring in the mechanism.

(7]

6'-1 o BF‘ Br'

[J ?'-'r (2] J-:j‘ -y

Be® 4+ cH — ¢, H® + HB,

-]

S My 4 B, —+ <cuHBe ¢« B
- 4

L'grm:nj‘.; e

f}r‘ e B° — B~

=

Cur+.1l‘ *CuH,ﬁ TR

ResultsPlus

Examiner Comments

This answer scored six out of the seven available marks.
The first mark was not awarded as the word 'initiation’
did not appear anywhere in this candidate's answer.

Although there was a dot missing from one of the C,H,
radicals, this oversight was ignored as this omission
occurred at the termination stage and an incorrect
termination step was not penalised.

A
@ ResultsP

Examiner Tip

us

Identify every step of the mechanism,
when asked to do so!
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*(ii) Describe the mechanism of the reaction between butane and bromine that
forms the products given in the equation below.

CH, + Br, = CHBr + HBr

In your answer you should include

equations for each step of the mechanism (curly arrows are not required)
» the name of each step occurring in the mechanism.

_E‘QL tadical Sub st ution

AV .
Tk Yon - Bet B —= 2Br
Tree a’mhc.ab ove  fonmed |

/ Ho

Ropagahen:  C,m, + Rrs —== HBe + Cal
Products | .
e m&m; | Cuucr +8e "’”’79—%& + Bre
are forved . o e e tedial
fakt agle
Onfude s,

_— — - — —_——

F"‘&r\' o

(7)

us

Examiner Comments

This response scored full marks as all seven
marking points were correctly addressed.
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Question 21 (a)

(a) Define the term lattice energy. :
(2) .
|

ﬁ ResultsPlus

Examiner Comments

No first mark was awarded, as there was no reference to '1
mol' of an ionic compound.The second scoring point was not
awarded, as there was no reference to 'gaseous ions'.

A

oO ResultsP

Examiner Tip

us

Learn all definitions thoroughly!

(a) Define the term lattice energy.
(2)
‘T\\n.fr\:thmpxjchm%ﬁ ........... AONEN o O OSSN
Q G APORS L SSSYORCE. . AS . LOEOmRC . 0. S
COoNSTU € nex
B e e e X AeELE A I o U N3 R —

ﬁ ResultsPlus

Examiner Comments

Only the first mark was awarded.The second mark
was not awarded as 'gaseous ions' were not mentioned.

Note: 'From gaseous elements' is in the Reject column
of the Mark Scheme.

GCE Chemistry 6CHO1 01 17



Question 21 (b) (i)

(b} (i} Write the correct letters from the table of data to label the Born-Haber cycle
below.
(3)
2Na*(g) + O*(g)
L
2Na*(g) + O(g) + 2e"
* 5/
F
C’ ¢ 2Na‘(g) + O(g) + e
2Na(g) + O(g)
A
2Na(g) + %20,(g)
0 2Na(s) + %Oz(g]
! Na,Ofs) !

Plus

Examiner Comments

All letters are correct, so all three marks were awarded.
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(b) (i} Write the correct letters from the table of data to label the Born-Haber cycle
below.
(3)
2Na*(g) + O*(g)
2Na*(g) + O(g) + 2e-
F 3 E
A
C ¢ 2Na*(g) + O(g) + e
2Na(g) + Ofg)
I 3
E r-
2Na(g) + %20,(g)
0 2Na(s) + %0.(g)
G.
! Na,O(s) !
<d\ B
Results+lus

Examiner Comments

This response scored two out of the three available
marks.Letters F and G are the wrong way round. So five

letters overall are correct and, as stated in the Mark
Scheme, two marks are awarded.

J@ ResultsPlus

Examiner Tip

Learn all the enthalpy changes required to construct a
Born-Haber cycle.
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Question 21 (b) (ii)

(b} (i) Write the correct letters from the table of data to label the Born-Haber cycle
below.

(3}

2Na*(g) + O*{(g)
'Y

2Na‘*(g) + Qlg) + 2e°
: 2
A

v 2Na‘(g) + O(g) + e

2Nalg) + Olg)

2Na(g) + ¥%:0,(g)
[ Y

2Na(s) + %0,(g)

F

4 Na,Of(s)

(i) Calculate the lattice energy of sodium oxide, enthalpy change G, in kJ mol-'.

(2)
G=-R-A-C-E-D+F

E‘?OlOS‘flLu-l)*(quJ}*(ZuC’t) -(108) + (-4 1..,)
=116 l'\'_i]mu{; ‘

Ll

ﬁ ResultsP

A
FiuS J/ OO ResultsP!
Examiner Comments

Examiner Tip

us

As per the Mark Scheme, -1916 kJ mol scored one

Practise constructing Born-Haber
out of two marks.The candidate has not doubled 108 cycles for binary ionic compounds with
(the enthalpy change of atomization of sodium) and different stoichiometries.
has also not doubled 496 (the first ionization energy of
sodium) when using the data for sodium oxide, Na,O.
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(b} (i) Write the correct letters from the table of data to label the Born-Haber cycle
below,

(3)

2Na*(g) + O*(g)
L

2Na*(g) + O(g) + 2e-
‘ )
A

¢ 2Na‘(g) + O(g) + e

2Na(g) + Ofg)

2Na(g) + %0,(g)

2Na(s) + ¥20,(g)

F

Na,Ofs)

(i) Calculate the lattice energy of sodium oxide, enthalpy change G, in kJ mol-'.

e = -8 Gk -2C -£-20 + F
4O + 140 --(z_%‘-k%\— 249 -(L?HU%\) ~ k(G
L _aABIA 2kt 28209

(2)

2 -
ResultsPlu 2@ ResultsP

us
xaminer Comments Examiner Tip
This response scored both available marks. If you wish to amend an answer, it
Although the final answer on the answer line was not is better to cross out your original
written very clearly, the value of -2520 kJ mol! is answer and re-write your new
written above the final answer (along with the working), answer rather than try to amend the
confirming that this is the candidate's final answer. digits.

GCE Chemistry 6CHO1 01
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Question 21 (c)

*(c) Predict whether the lattice energy of magnesium oxide, MgO, is more or less
exothermic than the lattice energy of magnesium sulfide, Mg5.

Justify your answer in terms of the sizes and the charges of the ions involved.

........... gll._b uJJ\.\"Lj

o‘f_cm Ao S nuclens. e

Plus

Examiner Comments

This response scored three out of the four available marks - namely, the first
three scoring points in the Mark Scheme.

The fourth mark was not awarded as there was no mention of the relative
strength of attraction between the cations and anions (attraction of the nucleus to
electrons has been quoted instead, which is not relevant to the required answer).

A
J/ OO ResultsPlus

Examiner Tip

Make sure that you understand the exact nature of the electrostatic
attractions when discussing different types of bonding.

GCE Chemistry 6CHO1 01



*(c) Predict whether the lattice energy of magnesium oxide, MgO, is mare or less
exothermic than the lattice energy of magnesium sulfide, Mg5s.

Justify your answer in terms of the sizes and the charges of the ions involved.
(4)

beca
Mo Polased by the Ma®t canon . Thadecsre
MO RGN USUL he gAMen Wi ufhen o mmu

e wbuo& ano S0 afe tha suuelda 0nd ke anng

lequeww&mr\&nﬂq&)

e Ahe SUIficke oo s louer so Wk e

ﬁ ResultsPlus

Examiner Comments

This response scored two out of the four marks. The first scoring
point was not awarded, as magnesium oxide is more exothermic
than magnesium sulfide.The second scoring point was awarded for
"...because the sulfide anion is larger..."The third scoring point was
awarded as the candidate implied that the charges on the sulfide and

as no comparison was made between the strength of attraction
between Mg?* and O? ions with that between Mg?* and S% ions.

oxide anions are the same.The fourth scoring point was not awarded,

@ ResultsPlus

Examiner Tip

Do not confuse discussion of the factors affecting

the magnitude of the lattice energies of different
compounds with comparisons between theoretical and
experimental lattice energy values for the same compound!

GCE Chemistry 6CHO1 01
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Question 22 (a)

Question 22 (b)

' lsotope Percentage abundance
| 69.02
N T 3
N | 166 S

Calculate the relative atomic mass of nickel. Give your answer ta twe decimal
places.

£1.0r 7. 32 il
(G 059) (322 )+ (K

¥lus

Examiner Comments

Both marks were awarded for this correct response.

us

A
@ ResultsP

Examiner Tip

Make sure you know the difference between decimal
places and significant figures!
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lsotope Percentage abundance 3
=i 69.02 |
NI 2732 ]:
ENj 3.66 !

Calculate the relative atomic mass of nickel. Give your answer to two decimal
places.
(2)

69. 02 + 2t32 * 3 66
= 100

0o + 3 =3%°

53+ 60+ 62130
18O - [ &0

Pollove oXomoc ™MAsS o oe le
= 60

.—--'-'-_-_

ResultsPlus

Examiner Comments

This incorrect response scored no marks.

Practise calculations involving relative atomic mass
determination, given the percentage abundance of
each isotope.

GCE Chemistry 6CHO1 01
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Question 22 (c)

{c) Nickel reacts with carbon monoxide, CO, to give the compound nickel carbonyl,
NIlCO).,.
Ni(s} + 4CO{g) — MIlCOl,lq}
s 7
(i} Calculate the volume of carbon monaodide, in dm’, medsured at room

temperature and pressure, that is required to react completely with 5.87 g of
nickel.

[Relative atomic mass: Ni = 58.7
Molar volume of a gas = 24 dm?® mol™' at room temperature and pressure.]

Mol % )
Nt S-8gp 3=0.1 e
o= o.ax4=0.4
Vele od oy xad = Q.63

e ——

3]

14

(i) Calculate the number of carbon monoxide molecules present in the volume

of gas you have calculated in (c)ii).

[The Avogadro constant, L = 6,02 = 10® mol ']
moles ¥ RAC
6.4 % b.62X10%3

{1)

. — a3
. = 2.408%\0 %,

= . 204 X \0%

<Eﬂ ResultsPlus

Examiner Comments

There is a fully correct answer for (c)(i), so three out of three
marks were awarded here.No mark was awarded for (c)(ii), as
the correct answer has been halved.

us

A
J@ ReSUItS‘

Examiner Tip

In questions such as those in (c)(ii), make sure you check whether the
number of atoms or the number of molecules has to be calculated.

GCE Chemistry 6CHO1 01



(c) Nickel reacts with carbon monoxide, CO, to give the compound nickel carbonyl,
NI(CO),.

Ni(s) + 4CO(g) — Ni(CO},(g)

(i) Calculate the volume of carbon monoxide, in dm?, measured at room

temperature and pressure, that is required to react completely with 5.87 g of
nickel.

[Relative atomic mass: Ni = 58.7
Molar volume of a gas = 24 dm? mol~' at room temperature and pressure.]

(N) wdlr »  ———=

7 N 3
3 Y - 9.6

0.1 » M : O

(i) Calculate the number of carbon monoxide molecules present in the volume
of gas you have calculated in (c)(i).

[The Avogadro constant, L = 6.02 % 10”2 mol™']
3
0.4 A L O2 %107
21
-~ 2.4/ »IO

<Eﬂ ResultsPlus

Examiner Comments

Both (c¢)(i) and (c)(ii) have been answered correctly.Note
how 2.408 x 1023 has been correctly rounded to 2.41 x 10?3
(i.e. three significant figures) in the final answer to (c)(ii).

A
o OO ResultsP

Examiner Tip

us

In calculations, always give your final answer to a
sensible number of significant figures!

GCE Chemistry 6CHO1 01
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Question 22 (d) (i)

(d) Nickel(ll) nitrate, Ni{NO,},, can be made by several different methods.

Method 1

Nickel(ll) oxide, NiO, was reacted with dilute nitric acid according to the equation
o
NiO(s) + 2HNO,(aq) — Ni(NO,).(aq) + H.O()

(i) Calculate the volume of 2.00 mol dm* dilute njtric acid, in cm?, that was
required to exactly neutralize 1,494 g of nickel{ll) oxide,

Use the relative atomic masses; Ni = 58.7, 0 = 16.0

(3)
—Hﬁi‘ = O .ot .
fsg:}«-léj Mol of Pitnc qud=
Vol RO |

==

Mo | Mol =1dm’
i 2
5 NiO  2HNO,

= 0064 <1000

. Vo S = 004 Mol
W\?% ~40cem 3
W

EE——

ﬁ ResultsPlus

Examiner Comments

Two marks out of a maximum of three marks were awarded
for this answer.The first two scoring points were achieved, but
not the third, as the volume of dilute nitric acid required should
have been 20 cm?3, not 40 cm3.

A

OO ResultsP

Examiner Tip

us

Check all calculations thoroughly!

GCE Chemistry 6CHO1 01




{d) Nickel(ll} nitrate, Ni{NO,),, can be made by several different methods.

Method 1
Nickel(ll) oxide, NiO, was reacted with dilute nitric acid according to the equation
- s

NiO(s) + 2HNO,(aq) — Ni(NO,),(aq) + H,0() "

(i) Calculate the volume of 2.00 mol dm™* dilute nitric acid, in cm®, that was 4o = ™M

required to exactly neutralize 1.494 g of nickel(ll) oxide. > moles
M

Use the relative atomic masses: Ni= 58.7, 0 =16.0

- LYY (3
H" l“"l'lj Ni D < ———
Al 4 Qe = kol
Vol o dUMMD, popded - D1EXE
'j' 3 - < n Dl thj )

<Eh ResultsPlus

Examiner Comments

This answer scored all three marks as a correct answer in units
of dm?3was also acceptable.

us

A
2@ ResultsP!

Examiner Tip

Check the units required for your final answer. These
are often, but not always, stated in the question.

GCE Chemistry 6CHO1 01
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Question 22 (d) (ii)

Method 2
A volume of 25.0 cm?® of 2.00 mol dm~ nitric acid, HNO,, was transferred to a beaker. Solid nickel(ll)
carbonate, NiCO,, was added until it was in excess,

(Il Why was excess nickel(ll) carbonate used?
(1)

ko AR bt adh e acidh . loed  ceagcted

ﬁ ResultsPlus

Examiner Comments

This correct answer scored the mark available.

us

A
@ ResultsP

Examiner Tip

Knowing which reagent is in excess makes this question straightforward!
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Question 22 (d) (iii)

(iii) Why must the beaker be much larger than the volume of acid used?

Examiner Comments

The production of carbon dioxide gas in this reaction, with the
resultant fizzing, is the reason that the beaker must be much
larger than the volume of acid used.

A
2@ ResultS‘ "‘

Examiner Tip

us

When carrying out an experiment, always make sure
that you understand the method.

(iii) Why must the beaker be much larger than the volume of acid used?
(1)

The leaker must_be.much Lauger to avold. losing. any. of. the. soludion ...

ﬁ ResultsPlus

Examiner Comments

As there was no reference to fizzing (or equivalent), no mark
was awarded for this response.
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Question 22 (d) (iv)

(iv) Write a balanced equation for the reaction between nickel(ll) carbonate and

dilute nitric acid, including state symbols.
(2)

Vi oyt HhO ) — .iv ;%‘Jﬁ Oy

Z Dﬁ)

S ResultsPlus

Examiner Comments

This response scored the first mark, as all the species are correct.The
second mark was not awarded as, although all five state symbols were
correct, the equation has not been balanced (2HNO, required).

A

OO ResultsP

Examiner Tip

us

Check balancing when writing equations!

(iv) Write a balanced equation for the reaction between nickel{ll) carbonate and
dilute nitric acid, including state symbols.
(2)

ﬁ “/ ResuitsPlus

Examiner Comments

Both marks were awarded for this fully correct response.

A
2@ ResultsP!

Examiner Tip

us

Don't forget to give state symbols in equations when
they are required.
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Question 22 (d) (v)

*v) For Method 2, describe the practical steps that you would take to obtain pure
dry crystals of hydrated nickel(ll) nitrate, Ni(NO,) .6H,0, from a mixture of
nickel(l1) nitrate solution and unreacted solid nickel(ll) carbonate.
(4)
L‘l*?m‘remme N excess L NMidead (0). o enase. Than ...
oy Ww&kgmm{mlwrﬂalﬂumm,gan
o poom owomol. 2Age) .. Than (et CORL. INLOUNING. .

..... culooauds...Alagan..... Lle0UA. LI YSHEMS. .. ol o SDACLU ... MOLUOAL.........

..... Qf-. oI S HIRDL  LACIRIT anOA Hha0.. . A 4RI OUGADA

ﬁ ResultsPlus

Examiner Comments

This answer scored three out of the four possible marks.The
first three marks were awarded. The fourth scoring point was
not awarded as there is no mention of drying the crystals.

Be familiar with all the stages carried out during the
preparation of salt crystals.

GCE Chemistry 6CHO1 01 33



*(v) For Method 2, describe the practical steps that you would take to obtain pure
dry crystals of hydrated nickel(ll) nitrate, Ni(NO,),.6H.0, from a mixture of
nickel(ll) nitrate solution.an unreacted solid nlckel{IIJ carbonate.

| _wlm M Lgm o Form.
/+ Romove tre casdbals ;? w@ e ofF with

% ResultsPlus
Examiner Comments

This is an excellent answer, addressing all four scoring points.
So maximum credit was earned.

A
OO ResultsPlus

Examiner Tip

Set out your answers clearly, in a logical way!
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Question 23 (a)

Question 23 (b)

(b) An atom of potassium has mass number 39, Explain why argon is placed before
potassium in the modern Periodic Table.

(1)
_— PMMM&WWLWHMM ........ Argﬁn _________ .

ﬁ ResultsPlus

Examiner Comments

A concise, correct response, so the mark available was awarded.

%

A
2@ ResultsP
Examiner Tip

Be aware that elements are arranged in the Periodic
Table in order of increasing atomic number.

us

(b) An atom of potassium has mass number 39. Explain why argon is placed before
potassium in the modern Periodic Table.

(1)
______Brﬁm,,.‘e;g....a.........n.c:.f:.{.f__...g.a.s..,...,..,.nn_eze.ﬁa_z.ﬁ..,.....a.‘t..’.?.....u.mf.’.f,._._.._3;7@.;;9_____<?'__,_______
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Examiner Comments

Quoting the correct atomic numbers for argon and potassium
earned the mark.
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Question 23 (c)

; {c) In the context of the Periodic Table, explain what is meant by the term
periodicity.
(2)

The.. OCrang e _Of._tlenents.  eda (o or0ler.
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0033 penoots. .

ﬁ ResultsPlus

Examiner Comments

Neither scoring point was addressed, so no marks
were awarded here.

A

OO ResultsPlus

Examiner Tip

Make sure that you answer the question set!

(€} In the context of the Periodic Table, explain what is meant by the term
periodicity. ' v

<Eﬂ ResultsPlus

Examiner Comments

Both the available marks were awarded here.For the first mark,
there is a mention of a "pattern" and, for the second mark, the
idea that the pattern "...repeats (itself)".
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Question 23 (d) (i)

(il Name one of the elements above that is composed of simple molecules at
room temperature and pressure,

(n

ResultsPlus

Examiner Comments

Chlorine exists as diatomic molecules, Cl,.

A
Q ResultsPlus
Examiner Tip

Be aware, too, that phosphorus exists as molecules, P,
as does sulfur, S,.
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Question 23 (d) (ii)
(i} Silicon has a giant atomic structure. Explain how this structure results in the

high melting temperature shown on the graph.
(2)

There  owt ', shmg  covalad | beds
W :‘e ;»fm ‘Ff/{ 50‘" BM;? &5 j jwi _Caalsf
U‘/Q'L 73 e L? an a{ "

b bk s g o Ik o) ey
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very 11951.

Examiner Comments

This response scores two marks, as Always relate melting temperature to the
both scoring points have been addressed. amount of heat energy needed to overcome the
interactions (e.g. bonds) between the particles.

(i} Silicon has a giant atomic structure. Explain how this structure results in the
high melting temperature shown on the graph.
(2)

Examiner Comments

This response scored one out of two marks.The first mark was not awarded as there is
no mention of 'strong' bonds.The second mark was awarded as the requirement that
"lots of energy is needed to break the bonds ..." has been included in the answer.
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Question 23 (d) (iii)

(i) Explain why the melting temperature of magnesium is higher than that of

sodium.
{3)

The melking. temperakure. of magnesium.is higher. than. thak of scdivm because ...

covalont bonds there are.,. the skronger these. bonds are . Therejore. it takes more......

energy o breok the boods becouse the ottraction felt between the 2 posibive .

nuckel and. the shared eleckrons s ..h_a'_ghe!..,...so.._h.frﬂlﬂng____anf.,.ls..mgfm:... B
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Examiner Comments Examiner Tip

This answer scores no marks. The third Make sure that you fully understand the
scoring point mark was not awarded as the nature of the electrostatic attractions
nature of the electrostatic attractions in a present in metallic bonding.

metal have been described incorrectly.

(iii) Explain why the melting temperature of magnesium is higher than that of
sodium.
(3)
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ﬁ ResultsPlus

Examiner Comments

This answer scored two out of the three available marks. The 'charge' mark
was not awarded, as there is no reference to magnesium ions (or Mg?*)
having a higher charge than sodium ions (or Na*).A mark was awarded

for the statement that "magnesium has more delocalised electrons".The
final scoring point was addressed, as the stronger attraction between
magnesium ions and the delocalised electrons has been acknowledged.
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Paper Summary
On the basis of their performance on this paper, candidates are offered the following advice.

e Make sure that your writing is legible

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

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

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

e As well as learning practical techniques, think about the reason for each step of the
procedure and why it works.
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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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