
Question Expected Answers Marks
1 (a) , __ lcuscooT,\,J,tlz_?l ,/./n' - 

[cH 3coo1] [czHEoH]
award 1 mark if upside down

t21
(b) ( i)

(  i i ) 5 x 5v" t  -  
1  x 7 . 5

(or ecf bqsed on onswers to (i) ond/or (o))

cH3cooH c2H5c�H cH3cooczHs HzO
6.0 t2.5 0 0
T 7.5 5 5

tzl

tzl

(c) leove experirn ent lon
monitor compositions ond repeqt until constont volue /

t2l
(d) ( i)

( i  i )

more CH3COOCzHI&HzO / lessCH*CW

eguilibrium ---+ right { eW

K. stoys same /

t2I

tlI

(e) stoys the some/
cotofyst does not shift eguif ibrium position /

forword & reverse reactions qltered by some qmount/
eguif ibrium ochieved in less time / tzl(0 ( i)

(i i)

eguif ibrium ----+ left {

more recctonts / less pro ducts {

forword reqction is exoth ermic {

tzT

t l I
Total: 16
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Question Expected Answers Marks
2 (a) H z O z + 2 I - + 2 H . + T z + ? H z O

eguotion includes HzO,f-, H' os reactonts ond Iz os
product rr
eguotion bslanced / Jzl

(b) ( i )

( i  i )

( i i i )

Exp ? hos twice [I-] os Exp 1 ond rate hos guodrupled
so order = ? with respect'toT- /

Exp 3 hos twice [H.] as 2 ond rote is unchonged / ,
so order = 0 with respect to H' '/ ..............AW

rate -- k [HzOr] [F]t '/'/ 1 mqrk for: rot e = k x concs
(ecf f rom (i))

k = rote/[HzOzlll-]t { @cf from (ii))

From one of expts,
e.g.Exp L: k = 1.15 x.tO-6/(0.00(0.01)'

= 1.15 / dm6 mol-z s-t /
(ecf from (ii))

t4I

Jzl

t3I

(c)

rate of
reaction

stroight line incr eosing /
through O,O {

lHzoz(aq))I
/mol dm*"

l2r

(d) ( i)

( i  i )

?HzOz * ?HzO + Oz {

1 dm3 HzOz----) 20 dm3 O, /
omount of Oz = 2O/?4 mol /
concentrotion of HzOz = ? x 2O/?4 = !.67 mot dm-3 /

I l l

t3I

Total:. 17



Question Expected Aqswers Marks
3 (a) (i)

( i  i )

( i i  i )

(iv)

o proton donor {

portiolly dissocio tes /

pH = -fog[H.J

A solution thot minimises changes/resists chonge in pH
af ter oddition of acid/alkali {
NOT'mointoins constont pH' or 'cqncel out,

tll

t1I

tlI

t1l

(b) I HzCOs reocts with odded olkqli
| / added olkali reocts with H' / H' + OH- --e HzO /
I
I The bose or HCO1- reocts with odded ocid ,/

HzCOs + OH- --) HCq- + HzO {

HCO1- + H* ---+ HzCOs {.................AW

Qowc: eguilibrium position moves to counteroct chon qe /
expfonotion in terms of le Chatelier's princ iple / 

J

t4l

t1t
(c)

v _ [H.] [HCos-(oc)]
'\ - 

[Hzcog(oq)J

[H.J = IO-PH / = 1g-t'e - 3.98 xlO-l /

lHcog-(oq)l _ K &to-7
rHrcor(.qX 

= 
[H.] 3.9g "toF = Lo-5 /

t4I

Total: 13

Finaf Mark Scheme 28/.6101 January 2004 r
;

2
2

IJ



Final Mark Scheme 2816t01 January 2004

Question Expected Answers Marks
4 (a) (i)

( i i  )

( i i i )

crude oil {

C+Hrc * 3iOz ---+ CqHzOz + 4HzO
CqHrc , Oz & C+HzOs /
olf correct ond balanced /

mofes butone = 30 x 1 OOO/?4 = t 25O {

M, maleic anhyd ride = 98 /

mqss moleic onhydride = moles x lA,
= | 250/1000 x 98 k9
L2?.5 kg /

t1t

tz1

t3l

(b) mofecufor formula = C+HoOo {

empiricol formula = CzHsO, /
(oword both marks if only empiricol formulo is shown) T2T

(c) (i)

(  i i ) ony chemicol thot reocts:
e.g. metol more reactive thon Pb / corbonote /
colrboryf ic ocid / alcohol / hydrogen halide /

observotion to motch chemicol odde d /

eguotion to-match chemistry of chemicol qdded;
products {.
bolonced "/

l2r

l4I

Total: 14


