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Question Expected Answers Marks
(a)  ( i )

(  i i )

Br hos two { less neutrons thon o'Br

'egr ond 81Br hove some number of protons
ond some number of electrons /

,/

tzt

t2l

(b) ( i )

( i i )

ts'2s'2po3s'3po .......:.3d'u 4s' 4p' { {
Aword I mork for p' .

Highest energy sub-shel l /sub-sh el l /  being
sub-shell/outer electrons ore in o p (sub-
she | | /or b ito | / shell) /

f  i l led  is  the

l2l

t1I

(c) ( i )

(  i i )

( i i i )

Number AND type of otoms (moking up o
molecule)/number of otoms of eoch elemenl

Nof ratio

Pq + 6 Brz ------) 4 PBr3 /

,/

rot io P : Br = 16.2/3t :  83.8/79.9
/=  0 .5? :  1 .05
/ = 1 : 2 /
Empir ico l  formula= PBrz /
Correct compound = PzBra /phosphorus(ff) bromide but
not PBr2 {

t1I

t1I

l3I

Tota l :  12



Expected AnswersQuestion
shored poir { of eleclrons {

i.e. 'shared electrons' is worth 1 mark. pair of electrons

f or second marks

HzO: ol l  correct including lone poirs oround g {

CO2: correct covolent bonds oround carbon /

lone poirs odded oround oxYgen otoms /

(must be 'dot AND cross' or electron source cleorly shown

(diff erent coloured lo. tout." It OK)

Attroct ion of  electrons

COz is symmet rical/HzO

in o bon d { towords on otom

Tn COz, dipoles concel/ in
is not symmet ricd /
HzO, the dipoles don't cancel /

(d)  ( i )

Final  Mark Scheme

(c) ( i )

( i  i )

2811

mofecule shown os non-linear /

angle: tO4 - LO5" /

molecule shown as linear /

ongle: t$O" /

shope of HzO
shope of COz

Ef ectron poirs repel / groups (or regions) of electrons
repel/ elictron poirs get as far opoit os possible '/

Oxygen in woter surrounded by 4 areos of electron
denslty/2 bonds ond 2lone Poirs

AND
Cqrbon in COz surroun ded by ? reglons of electron
density/Z double bonds /

t2I

January 20

Marks

To ta l : 1

tzl
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Question Expected Answers Marks
(a) Energy chonge when eoch otom in I mo b r'

of gaseous otoms '/

loses an electron { (to form I mole of goseous 1+ ions).

l3I

(b) increosing nucleor chorg e/number of protons /

electrons experience greoter ottroction or pull / otomic
rodius decreases / electrons odded to some shell /same or
similor sh ielding / t21

(c) N hos on single electron in eoch p orbitol/
O hos o poired p orbttol /

in O, this pciring leods to repulsion/higher energy level ,/ tzl

(d) (From 2 -----) 10 ------+t8 / down group)

lsf ionisotion energies decrease/eosier to remove
electrons {

electron is furth er f rom nucleus/ otomic rodius increases/
electron in o dif f erent shell/ otoms increose jn size /
(not sub-shell or orbital)

electron experiences more shielding ,/
(more is essential here)

distonce ond shielding outweigh the increased nucleor
charge /

NOT: attraction/pull; eff ective nuclear charge

t4I

Total:  1 1
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Question Expected Answers Marks
(a)4 Strontium reocts with oxygen/strontium oxide forms/5rO

f orms /
2Sr + Oz ----) ?5rO /
5r * t /, O, ------) SrO /

tzl

( i )(b)

( i  i )

( i i i )

( iv)

fn 5r, oxidotion number = 0 y'

In 5r(OH)2, oxidotion number = (+)2 /
OR

Oxidotion number increoses from 5r -----+ Sr(OH)r /
b y 2 /

0.438/87.6 = 5.OO x 1O-3 / 0.O05OO mol /

O.OO5O0 x 24.0 = O.t?Q dm3 / (occept 120 cm3)

0.OO50O x 10OO/2O0 = 0.0250 mol dm-3 /

l2l

t1l

t1I

t1I

(c)  ( i )

( i  i )

( i  i i )

( iv)

heat {

. . .3 . .5rO(s)  + . . .2. .A1(s)  - - - - - )  . . .3 . .5r(s)  + . . . .A lzOzG) /

Molor moss of SrCOt= 87.6 + !? + 16x3 = t47.6 9 moft ' /

Moss SrCOr requlred = 100 xt47.6/87.6 = 168 tonnes {

Moss of ore needed = moss SrCOa x LOO/Z
= 168 x LOO/? = 8400 tonnes /
8425 tonnes (from 168.484931507) '/
(answer depends on rounding)
5000 tonnes is 50 x 100 tonnes: worth 1 mark

98% woste produced which must be disposing of /made
into som ething worthwhlle / COz being removed by
someth ing sens ible/
ony sensa6le comment /

t1I

t1I

I3l

11I

Total:



Question Expected Answers

Total: 9
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Physical stdtes of halogens
chfor ine gos, bromine l iquid;  iodine sol id/
boiling point increoses f rom Clz -----> Brz ------+ T, /
number of  electronslnumber of  shel ls increoses down./group v
von der Wools' f orces/ inducedd ipole-d ipole interoct ions /
A W /
stronger forcesto be broken (between the molecule s) / t4I

Displacement
with ch lor ide, noth ing hopp ens /
with iodide, ---+ dorker oronge/brown/dorker yellow
/----+ purple with orgonic solvent {
Brz + 2T- -----) T2 + 2Br- /
(or o fuf l eguotion, e.g. with NoI)
The strength of oxidising power is Clz r Brz , Tz /
Reoctivity order is Clz > Br2 > T2 ,/

Quality of written communicotion
o organtse relevont informotion cleorly ond

coherently, using speciolist vocobulory when
appropriate,

Evidence should link together two of the morking
points:
e.g. size of the intermoleculor f orces l inked to
temperature of which o substonce changes stote /
number of electrons l inked to mognitude of intermoleculor
forces /omount of energy needed to overcom e forces
order of reactivity linked to observation {

The key is o 'becouse' or ' ther ef ore': i .e bromine doesn't
dispfoce chlorine becouse it is less reaclive.
Greoter intermoleculor f orces: theref ore more energy
needed to break them.

l4l


