
Mark Scheme2816t01 January 2005

Abbreviations,
annotations and
conventions
used in the Mark
Scheme

I - altemative and acceptable answers for the same marfingpoint
, = separates marking points
NOT = answers which are not worthy of credit
( ) = words which are not essential to gain credit

= (underlining) key words which must be used to gain credit
ecf = error carried fonrard
AW = afternative wording
ora = or reverse argument

Question Expected Answers Marks
1 (a)

, - I (SOg)z -/ -./* o = M { {

1 mork for correct powers but wrong woy up.
1 mark for sguore brockets

l2l

(b) An increase in pressure moves eguilibriu@
becquse there ore less goseous moles on the right Fond
side y'

rncreosed pressures are expensive to generote/safety
problems with wolls of contoiners/enobles goses to fldw {

Ko gets less with increosing temp erature {
SOz and Oz increase / SOg decreass {

Eguilibrium -+ left to oppose increase in temperoture /
Forword reoction is exothermic or aH is -ve /reverse
reoction is endothermic or AH is +ve becouse K, gets less
with increosing temp erature /

QoWC: orgonises relevont inforrnotion cleorly ond
coherently, usin g specialist vocobulory
where oppropriote {

t6l

l l l

(c)
3.0 x 102 = F (Sog)z

102 x 50

p (SO) = /(3.0 x 102 x 102 x 50) = 1225 kPa /
%(SOs) = 100 x 1225 /(I?25 + 10 + 50) = 95% /

r'

t3l
(c) (i)

( i i )

ZZnS + 3oz zZno@
ZnS, Oz as reactonts ond 5Oz cs o product: lst mork.
ZnO ond balonce: Znd mork

ZnS is rnore ovoihble thon g. {

t2l

t l l

Tota l :15
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| = alternative and acceptable answers for the same marking point
' = separates marking points
NOT = answers which are not worthy of credit
( ) = words which are not essential to gain credit

= (underlining) key words which must be used to gain credit
ecf = error carried forward
AW = alternative wording
ora = or reverse argument

Question Expected Answers Marks
2 (a) (i)

(i i)

( i i i )

Os: 1
and C2Ha /

Z {

rote = klOsl I CzHq! r'

11l

t l l

t l l

(b) (i)

( i i )

( i i i )

(iv)

meosure grodient / tangent {
of t = Olstart of reaction {

rote
/11 =

[Osl I CzHel

1.0 x 1O-r2
= 2 x IO3 { dm3 mol-r s-t {11 = 0 . 5 x 1 0 - 7 x 1 . 0 x 1 0 - 8

2 mof CHzO forms f or every 0.5 mol Oz./
stoichiometry of CHzO z Ai is not t:t /

rote increose g {
k increos es /

l2l

t3l

t l l

l2l

(c) (i)

(ii)

(iii)

eoch otom hos two unpaired electrons {

? orygen otoms bonded by doublebond {
third orygen bonded by o covolent bond qnd outer shells
correct {
For Znd mork, oll O otoms must hove on octet.

A tricngulor molecule would hove 3 single covolent bonds
for lst mork but the origin of eoch electron must be clear
f or ?nd mork

omount of Os in 150 kg = 150 x !03/48 = 3.13 x 1q3 mol {
omount of Cl rodicols in 1g = t /35.5= 2.82 x 10-2 \ol {
1 mol Cl destroys 3.13 x fO3 /1.82 x t0-2 = 1.11 x 105 mol Og
1 Cl rodicol destroys 1.11 x 105 Os molecule3 {
(cofculotor: 110937)

t1l

tzl

t3l

Tota l :17
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| = alternative and acceptable answers for the same marking point
' = separates marking points
NOT = answers which are not worthy of credit
( ) = words which are not essential to gain credit

= (underlining) key words which must be used to gain credit
ecf = error carried forward
AW = alternative wording
ora = or reverse arqument

Question Expected Answens Marks
3 (a) (i)

(i i)

proton donor {

portiolly dissociotes,/

11l

t l I

(b) CoHsOH(oq) + OH-(oq) : CsHsO-(og)
ocid l  bose? {  bosel
1 mark for each acid-base pair

+ Hzo(l)
acid 2 {

l2l

(c) (i)

(ii)

y _ [CcHsO-J [H'J ,/'v 
[CoHsoHl

concentrotion = 38/94 / = A.40 mol dm-3 /
(first mark for tl4, of phenol - incorrect answer here will
give ecf for remainder of quesfion)

1.3x10-ro E fxl(q?l '  t  1O.4O ,"='s,gn is acceptable)

lH.l = f t (1.3 x 10-10) x (0.40) l=7.2 x 10-6 mol dm-3 /

PH = -log[H'J = -log 7.2 x 10-6 = 5.14 {

3 marks: lH'!{: pH expr ession/; colc of pH from IH'! {

Common crnoPs.
Without sguore root, onswer = 10.28 / { x
Use of 38 os molor concentration does not score lst 2
morks. This gives on onswer of 4.15 for 3 morks '//'/

t,|l

tst

(d)

weok qcid/bose poir mixture
formed {

cHjacH3

/ NoOH /No/

On strucfure, I mark
for O l& on either or
both phenol groups.

t2l

Total: 12
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Question Expected Answers Marks
4 (a) grophs ore of p[ogoinst volume acid/alkoli odded with

scale ond units r/
shorp rise between two slight rises /
eguivolent point >7 {
shorp rise sfterqddition of 25 cm3 of olkoli /
stori pH = 2.9 r'
finish pH = !2 + t3 /

t6l

(b) phenolphtholein chonges colour in the pH ronge
corresponding to the shorp rise in the titration curve y'
methyf oronge chonges colour before the sharp rise { tzl

(c) shorp rise in pH after oddition of t2.5 cmt NoOpl {
pH stort is higher thon 2.9 / l2l

(d) mofes HCI in 23.2 cm3 = 0.200 x23.?/1000 = 4.64 rlf-r-l
mofes B in 25 cm3 = moles HCI = 4.64 x tO-3 /
mofes B in 250 cm3 = 4.64 x 10-3 x 1O = 4.64 xlO-2 {
4.64 x 10-2 mol B hos o moss of 4.32 q
mofor moss of 9 = 4.3?/4.64 x hC-z ='93 9 mol-r {
9 3 - 1 6 = 7 7 {
ThereforeB is phenylamine / CoHsNH, /

There may be other ualid sfructures thaf are amines.
These can be credited provided fhat everyfhing adds up
to 93.
Answer could be a primary, secondary or ferfiary amines. t6l

Total: 16
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