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Y Examiner marks and comments
1 ({(a) Complete the table to show the compesition and identity of some atoms and lons. our

. _— Mark Mark Comment
name idao i b be bar of 1l . . . .
elema:: ':wmm': :ul:;gr i n:rzt:r::f mr:e‘:u-u;:a‘ I:afl::.tm:'ls m! 1(a) 4/4 The flr_st mark was awarded to all candidates here, irrespective
B : — A of their answer - because of the typo error in the atomic number
baron 0 4 !‘f - A 0 of boron.
ogen | Jg | 7. | 7. | & | 0 | -3,
/ 208 82 B2 12€ 80 +2 .
¢4-G{ . e syttt 1(b)(i) 1/1  This is correct.
Lithom | 6. | 3. 3 L g "
4
{b) The fifth to eighth ionisation energies of three elamants in the third peried of the Periodic Table 1(b)(ii) 2/2  Both parts of this answer are clearly and correctly explained.
are given. The symbols used for reference are not the actual symbals of the elements,

“ ionisation energies, kJ mol
i i sixth seventh | eighth
X o1z 84 zrier e 0/1 It that th didate h babl tly identified X
appears that the candidate has probably correctly identifie
Yo, e 8362 11018 32808 i as gging in Group 6 and has there?ore dezided tha}[/it will have
) z 7238 &781 11986 | 13842 6 electrons in the outer shell but has then mistakenly shown 6
; ! electrons in the outer sub-shell instead of showing a total of 6 in

(I} State and explain the group number of elemant Y.
shell three as 3s? 3p*.

group number ... 7‘ s
gxpﬂmahnn Jhb'lﬂa !,.5 ﬁ.r.i fﬁfqa c:ﬂtlf}@y nes 1(e)ii) 1/1  This is correct.
Lieer The Sevemlh &.rnd-f. evahth reyw nﬁ«m
erengy aa HW}‘;M o Othias 3' & [
(i) State and explain the general trend in first jonisation energies across the third period.

Jemization. energy. imcreases..a, lomg TAe /)e;m;ﬁ

- 2/2  This clear indication of the first stage in the calculation means
1
AL L AT S ﬂ'l.!.e ﬂuﬁlfﬂ}’ C)!;v.ﬁl g 1 NeIeady () i) that one mark would have been awarded even if there had been
ﬂgg Q F Ef.ﬁ‘f{ W Yﬁﬂm{ﬂﬁ Aam ng a calculator error later, leading to an incorrect answer.
‘B4 noeleus arnd eulin 2lghong
(i} Completas the alactronic m'lﬁgumllon of element X. T T
Wb 182 Q-SE,ZPg.&&,EP [
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(e) A sampli of oxygen exists as a midura of three isotopes. Information about two of these
Eolapeas is given in the table.

MEsS numbar 16 17
abundance £0.76% | 0.04% s 2.

(i) Calculate the abundance of the third isotope.

leo - (99.34+ ::-D'-D

- 02
abundance = .02 % [1]
{ii} The relalive atofmic mass of this sample of oxygen is. 160044,
b Calculate the mass number‘oftha third isotope. You must show your working.
L!év: qq‘?'s)_f.'ﬁ,'w‘o‘ﬁq) t (;n-:ﬁ._g - 1% "y '
| &0
1£9 & YU+ 0 20z 16004y ‘
o 20t Bl massnumber= ... L Q... 2]
*®z 3 6 - 18 [Total: 11]

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(c)(i)

1(c)(ii)
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4/4 The first mark was awarded to all candidates here, irrespective
of their answer - because of the typo error in the atomic number
of boron.
1/1  This is correct.
2/2  Both parts of this answer are clearly and correctly explained.
0/1 It appears that the candidate has probably correctly identified X
as being in Group 6 and has therefore decided that it will have
6 electrons in the outer shell but has then mistakenly shown 6
electrons in the outer sub-shell instead of showing a total of 6 in
shell three as 3s? 3p*.
1/1  This is correct.
2/2  This clear indication of the first stage in the calculation means
that one mark would have been awarded even if there had been
a calculator error later, leading to an incorrect answer.
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Y Examiner marks and comments
1 (&) Complete the table to show the composition and identity of some atoms and lons. our

_ Mark Mark Comment
f clao tarni mber of miber.of bar of ovarall . . . .
:fm :ﬂmbﬁ: :umrtn):r ":,N;: n:em:rn: :L:amumns charge 1(a) 3/4 This can_d|date ha_s p055|b|y got confused _be*gween the idea of
- the relative atomic mass given on the Periodic Table and the
.| boron 10 4 | &y | 86 | 4. | 90 Nucleon Number, which is simply the total number of protons
and neutrons - so 15 here
mtrogen | 1S | L | LT 9 10 e I
1(b)(i) 1/1  This is correct.
fead, | 08 8z 82 126 80 22
Whie | & . 3 3 i * 1(b)(ii) 1/2  As well as stating that the nuclear charge increases, the
candidate also needs to state that the shielding remains
4 approximately the same (across the period) or that the electrons
are being added to the same shell.
{b) The fifth to eighth ionisation energies of three elements in the third pericd of the Periodic Table Although not explicitly stated, it is clear from the general context

e ghven. The symbols usad for reforence are not the aciual symbcis of fhe sismernts. that the candidate is referring to the attraction between the

P - . nucleus and the outer electron so this mark is awarded.
ionisation enargies, kJmaol™*
ifh sixth sevénth | eighth 1(b)(iii) 0/1 The candidate has the correct number of outer shell eleoj[rqns
X 2012 8496 27107 3671 @ bu_t has c_)verlooked the statement in the qu_es’uon that X is in the
third period - so the outer electrons will be in shell three.
_ ¥ 6542 9362 11018 33608
z 7238 8781 11896 13842 1(e)(i) 0/1 Although the working has been shown correctly no credit is
possible as it is only a one mark question and the candidate
(i) State and explain the group number of elemant Y, has made a calculator error. It appears as though the sum has

been entered into the calculator as '100-99.76+0.04" without the

ber ... 2. . MIL..
group number brackets that are shown in the working, and this has changed

explanation T Fifth | sih  seventin ionigabion  enedie the outcome. A careful check of the sense of a calculation
‘. kb . should allow this sort of error to be spotted, as 99.76+0.04 is
m;m&%b#ﬁggkhmbg%gﬂplm clearly 99.8.
] i 1(c)(ii) 1/2  The inclusion of 0.28 in this calculation is clearly incorrect but is
(i) State and expiain the general rend In first jonisation energles across the third period. allowed as ecf (error carried forward) from the previous answer
Teene. 5. A.genenal, inGresse in. Jenisahion Snengien . This s as the information has been used correctly in this stage of the
o ) calculation. Both marks for this calculation could potentially have
bectane., ouelean Ceange ntoeeses. 21 oF prkuay, ocecene been awarded.

2. foree oF attmchby increares making it hand fo mmradve elecka 2] As the question asks for a mass number the answer must be an
. integer so although the first mark has been awarded (which was

possible as the working is clearly shown) the second mark would

13:_“';,5“_'_,,Lgf'_ __________________________________________________________________________________________________________ 1] have only been awarded if the answer had been rounded to 13.

{iii} Complete the electronic configuration of elament X.
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{éli_s_ﬂ;ljlphci_F_u_xm;h:msts as a mixture of three isctopes. Information about two of these
sotopes is given inthe table.

Mass nurnber 16 17
99.76% | 004%

| _abun_d‘a_noe

(i} Calculate the abundance of the third isctope.

00 - (99.96 + 6.09)

abundance= .. 0.5 % % [1]
(ii} The reldtive atomic mass of this sample of cxygen is 16.0044,

Calculate the mass number of the third isotope. You must show your working.

& ~90ne), 0 x00u) . (olin) {5,000
e
(165 99.78)1 (1920.00) +(928%) _ 1 ook Y
1o

1294 .99 +0. 2% = 16004

. L8 = 3.6

¢ mmnum‘bara..’.?:.',gﬁ'. ...... 3. [2]
nez 2. %

[Totat: 11]

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(e)(i)

1(c)(ii)

Select
page

Your
Mark

Low

} MIDDLE
Examiner marks and comments

Mark Comment

3/4 This candidate has possibly got confused between the idea of
the relative atomic mass given on the Periodic Table and the
Nucleon Number, which is simply the total number of protons
and neutrons - so 15 here

1/1  This is correct.

1/2  As well as stating that the nuclear charge increases, the
candidate also needs to state that the shielding remains
approximately the same (across the period) or that the electrons
are being added to the same shell.

Although not explicitly stated, it is clear from the general context
that the candidate is referring to the attraction between the
nucleus and the outer electron so this mark is awarded.

0/1 The candidate has the correct number of outer shell electrons
but has overlooked the statement in the question that X is in the
third period - so the outer electrons will be in shell three.

0/1  Although the working has been shown correctly no credit is
possible as it is only a one mark question and the candidate
has made a calculator error. It appears as though the sum has
been entered into the calculator as ‘100-99.76+0.04" without the
brackets that are shown in the working, and this has changed
the outcome. A careful check of the sense of a calculation
should allow this sort of error to be spotted, as 99.76+0.04 is
clearly 99.8.

1/2 The inclusion of 0.28 in this calculation is clearly incorrect but is
allowed as ecf (error carried forward) from the previous answer
as the information has been used correctly in this stage of the
calculation. Both marks for this calculation could potentially have
been awarded.

As the question asks for a mass number the answer must be an

integer so although the first mark has been awarded (which was

possible as the working is clearly shown) the second mark would
have only been awarded if the answer had been rounded to 13.
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Anzwer all the questions in the spaces provided,

. ) Y Examiner marks and comments
1 (a) Complste the table fo show the composition and identity of some atoms and lons. our

o Mark Mark Comment
i miber of ber of ber of ral . L . .
:mﬁz ',‘,,'jfn’“b‘;ﬂ :::::,. n:,ﬂ,:: n.-,L:“._m:.,s 'Lms :;:rge : 1(a) 2/4 For both nitrogen and Ilthlum it appears that the cgndldate has_
I T — i been confused about the difference between the idea of relative
boron 10 4 Ja | b | b @ atomic mass (as quoted on the Periodic Table) and nucleon
B . number (which is specific to a particular isotope of an element
it B 10 - _
__n_mgen Ao mhe o . 3_ and equals the total number of protons and neutrons in the
j.&ﬂfl 208 82 g2 14 20 + 2 nucleus). These totals should therefore be 15 for this isotope of
— - — N and 6 for thr isotope of Li but the candidate seems to have
-J.llllli’l'l‘shr . . 3 A 2 * used rounded off values from the Periodic Table instead.
4] 1(b)(i) 0/1  The most likely explanation for this error is that the candidate

has misread the question and/or the table of data and is giving
the group number and explanation for X instead of for Y.

(b} The fifth to eighth ionisation energies of three elements in the thind period of the Periodic Table
are given. The symbols used for reference are not the actual symbols of the elements.

1(b)(ii) 0/2 Although not needed to answer this question this reference to
ionisation energies, kJ mel- atomic radius is incorrect as cgandidates shoulql kpow that atomic
fifth sieth saventh elghth radius decreases across a period. However, this is a separate
- S ] property and need not be mentioned in answering this question.
* 7o 848 erier s1ert lonisation energy is a measure of the strength of attraction
M ss42 9osz neis 33608 between the nucleus and the outer electron so this must be
z L ildcdl 11996 13842 mentioned and then the explanation must mention both the

increasing nuclear charge and the fact that the electrons are

i) State and iy the ber of &l LY. . .
@ and expiain the group number of elemen being added to the same shell across the period.

group number ... '[1’ " 51‘“”

0/1 The reasoning behind this incorrect answer is not clear and
1(b)(iii
explanation .. Hl'\E'E. d5. ‘m,a ... d"ﬂ. 0. Jonisefon... () iii) suggests a lack of familiarity with the rules for the sequence in
@.-!"e:"FS‘j xﬂw} \!‘3&5 %M B.-'QVE, e S, MD!GN'E. Ql,q‘-:;}-:nm which shells and sub-shells are filled.
o 1(e)(i) 1/1  This is correct.
(i) State and explain the genaral trend in first ionisation energles across the third period.
Acpee. Lﬂ.{,ﬁ Jhied fesiod. Mhe. iomeakon en ergy. ncreaes. 1(c)(ii) 1/2  Everything is correct here except for ther fact that the final
ﬂtﬂﬂ answer includes a decimal point, which means the candidate
bﬁfﬂ.ﬂﬂ« ..... E0ME...... wdic...xadiws...and.Joe. ... has not shown their appreciation that a mass number must
ﬂ&l_iifﬂf QXL lﬂ{.‘fﬂﬁﬂ_ due. ko Mae. ramber % mhnm be an integer, as it refers to the total number of protons and
neutrons in the nucleus. However, because the working has
{lif) Complete the electronic configuration of element X. been shown clearly one mark can be awarded.

1252 206 Bt 206 UdS M [
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li:} H:wﬁﬁiﬁ'bﬁﬁhh. érists_} as a mixture of three isofopes. Information about twa of these
isofopes is given in the table. : -

mass number 16 17

sbundance 99.76% | 0.04%

{i} Caleulate the abundance of the third isotope.

Yol = ool
So, <300 - 29-16 —0-0Y
= 02D abundance = .0 20 % [1]

{ii} The relative atomic mass of this sample of oxygen is 16.0044.

Calculate the mass ndmber of the third isolope. You must show your w.c:uking.
16X 9916 +0-0ux1? * 0 2K

100Uy - 3596-84 +0-2M
3.6 = 0-2M

3.6 =M
oL

16-00uy

mass number = Jg' D [2]

[Total: 11]

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(c)(i)

1(c)(ii)
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2/4 For both nitrogen and lithium it appears that the candidate has
been confused about the difference between the idea of relative
atomic mass (as quoted on the Periodic Table) and nucleon
number (which is specific to a particular isotope of an element
and equals the total number of protons and neutrons in the
nucleus). These totals should therefore be 15 for this isotope of
N and 6 for thr isotope of Li but the candidate seems to have
used rounded off values from the Periodic Table instead.

0/1 The most likely explanation for this error is that the candidate
has misread the question and/or the table of data and is giving
the group number and explanation for X instead of for Y.

0/2  Although not needed to answer this question this reference to
atomic radius is incorrect as candidates should know that atomic
radius decreases across a period. However, this is a separate
property and need not be mentioned in answering this question.

lonisation energy is a measure of the strength of attraction
between the nucleus and the outer electron so this must be
mentioned and then the explanation must mention both the
increasing nuclear charge and the fact that the electrons are
being added to the same shell across the period.

0/1 The reasoning behind this incorrect answer is not clear and
suggests a lack of familiarity with the rules for the sequence in
which shells and sub-shells are filled.

1/1  This is correct.

1/2  Everything is correct here except for ther fact that the final
answer includes a decimal point, which means the candidate
has not shown their appreciation that a mass number must
be an integer, as it refers to the total number of protons and
neutrons in the nucleus. However, because the working has
been shown clearly one mark can be awarded.
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