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2816/,01 Mark Scheme June 2005

Abbreviations,
annotations and
conventions
used in the Mark
Scheme

table 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

ecf = error carried forward
AW = alternative wording
ora = or reverse argument

Question Expected Answers Marks

I (a) (i)

( i i)

(  i i i )

(iv)

(v)

conston-hqlf -life {

rote= k [NaOrl{

Common er?o? will be to use'?' from eguotion.

curve downwords getting less steep /
.u.u" goesthrougi 1205,0.30; 24oo,o.L5; 3600,0.075 {

tongent shown on groPh qt t = L?OO 3 {

3.7(?)x 10a / mol dm-3 s-t {
ecf possible from (ii) using [NzQsl*
(Znd order onswer: 2.?(3) x 10*)

t l l

t l l

tzl

l l l

l2l

(b) (D

(ir)

(iii)

(iv)

-fow step {

(CHs)zC=CHz + HzO -+ (CHg)sC OH /

H. is o cotoly st /

H. used in first step ond formed in second step/
regene?ated/ not used uP {

rqte = k [(CH s)zC=CHz7lH.l /
common e?ror will be use of HzO insteqd of H.

ul

IU

I2l

IU

Total: 12
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NOT
o
ecf
AW

altemative and acceptable answers for the same marking point
separates marking points
answers which are not worthy of credit
words which are not essential to gain credit
(underlining) key words which muet be used to gain credit
error carried fonrard
alternative wording
or reverse argument

Question Expected Answerc Marks
(a)

QoWC:

High Prcssure
EguiliUrium + right as f ewer moles on right hond side
qnd the shift reduces number of molecules/compensotes
for increosing pressur s /
Rote increos& / more collision3 {

High temperoture
EguiliUrium + left os eguilibrium goes to the left to
compens ate f or increosed temperature/absorbs the
energy/in endothermic direction (oro) /
Rote-ihc ?eas?,s/ more successful iollisions {

Other effect
High pressures exPensive/ high temperotures exPensive
lhigh pressures couse sofety problems /

Onecorrect stotement followed by correct explonotton {

l2l

l2l

tl l

l l l

(b) (i)

( i i )

(i i i)

(iv)

CHsOH
o.o
o.t {
t.8/2.8 or 0.643 or

co
1.O
0.9

Hz
?.o
t.8 {

0.9/2.8 or 0.321 or 0.3210.3
o.641o.6
3.2t (MPq)

O.l/2.8 or 0.036 or 0.04 /
r'6.43 (MPo) 0.36 (MPo)

In 3rd ond 4th rows, ecf from previous row

, = @ , / , /np- p (co) x p(H)'

1 mork f or Kl use of ony I I linverted/power missing.

Kp stcrys the som s {
Eiuifi6rium position moves to the right/yield increases {
in response to increose in reoctonts r/

O . 2 6 L  . - ,  . / . . -  '  . /
rr=7ff ie =2.71x103 { MPcar'

colc vofue2.7120546 x 1O-3; onswer ond/or units ecf from (ii)

t4l

tzl

t3l

tzl
(c) CHgOH + l.5Oz + COz + ?HzO { l l l

Total: 18
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I
;
NOT
o

ffieptable answers for the same marking point
separates marking Points
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
error carried forward
alternative wording
or reverse argument

ecf
AW

Question Expected Answers Marks
(a) (i)3

( i  i )

{completely diss ociales/ ionised
proton donor {

NO3-/

tzl

tll

(b) (i)

(ii)

@- lo9 (0 .015 ) {  = t . 8? /  1 .8 {  (No tZ )

[H.] = Q.OO75 mol dm-3
pg; -be(o.oo75\ = 2.1? / ?.t /

tzl

t1l

(c) (i)

( i i )

Flf'Ga)IIOH-(oq)l { sfate symbols nof needed

lH.(oq)l = [Q-PH= [g-r3'5+ = 2.88/?.9 x 10-1a mol dm-3 {

K 1.0 x 10-11.
lH.(oc)l 

= 2.88x10-14lNooHl / [oH-(og)] =

= 0.347 / O35 mol dm-3 y'

t{l

t2l

(d) (i)

(ii)

oPPoses PH chonges '/r l
The buffer must conioin both CHICOOH qnd CHgCOONo /
CHgCOO- /weskqcid qnd conjugote bose /

Sofution A is o mixtur e of CHzCOOH ond CHgCOONo /
/ hos on excess of acid /is ocidi g /

Sofution B, contqins only CHICOONo/ only CHICOO-
lonly the solt / is neutrdl {

CHsCOOH(qq) + NoOH(qq) -+ CHgCOONo(qq) + HzO(l) /
qcid/olkoli hos been neutralised/
CHgCQOH(oq) qnd NqOH reoct together {

tll

I4I

(e)
HzO ionises more /
for HzO + H' * OH-,eguilibrium moves to the right {

exo/endo is 'noise'
tzl

Total: 15
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| = altemative 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 fonrard
AW = alternative wording
ora = or reverse arqument

Question Expected Answers Marks
4 (a) mofes of Cu = 0.68 x 5/l@O = 0.0034 {

moss of Cu = 0.0O34 x 63.5 .= O.216 g /
% Cu = 0.216/0.28 = 77% r'

rotios:
Cu= 26.29/63.5=0.41
N= 11.6/14 = 0.83 OR
O=59.63/16 = 3.73
H= 2.48/l = 2.48

empiricol formulo = CuN zOgHo {

1
?
9
6 {

Formulo with 3HzO shown seporotely scores 1:
i.e. CuN zOo.3Hzg {
Corcect formulo shown with (NOs)z scores Znd mork:
Cu(NOJ z.3HzO {
(Corcect onswer outomaticolly scores both morks)

13I

J2l

Jzl
(b) Cu + Cu"i Cu from 0 to +? {

NOs- + NO: N from +5 to +2 {

3Cu + 8H* + 2NOs 3Cu2'* zNO + 4HzO /

'simple bolonce' os the only creditworthy response scores 1
mork:
i.e. Cu + 4H'+ NOg- + CuZ'+ NO * ZHzO

t3l

(c) mofes of A = 9O/?4OOO = 3.75 x l0-r {
14 of A = O.24/ 315 x 1O-3 = 64 /

6os is 5Oz {

Cu + ?HzSOq CuSO+ + SOz + ZHzO /
Cu + 4H' + SOqz- CuZ' + SOz + ZHzO /
Cu + 3H' + HSOf -+ Cg2' + 5Oz + }HzO /

t4l
Total: 14
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