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3 Acidified potassium dichromate{VI) can oxidise ethanedioic acid, H.C,0,.
The relevant half-equations are shown.
Your

CrO + 14H" + 94 -3 20r* + TH,O Mark Q3 Mark scheme
[H G0, = 200, + 2H° + 2ef :ﬁ.‘zp . (a) CI'ZO72_ + 8H* + 3H2C204 - 2Cr3+ + 6CO2 + 7HZO
: fHily Oy —> 6CO7 + GHF+6L 3(a) M1 = species [1]
(a) State the overall equation for the reaction Le'[w'Eel'l acidiied dichromate(VI) ions and M2 = balancing 1
Eﬂ'lanedim acid. 2]
€201+ 4H 4 3H20;04 220 3Y +TH50 + 6C02
Y GHY
. (a)(i) (0.02 x 32.0/1000 =) 6.40 x 10~ [1]
{b) In an expariment a 0.242g sample of hydrated ethanedicic acid, HC,0,%H,0, was reacled
with & 0.0200 moldm- solution of acidified potassium dichromate(VI). ) 3(b)(i)
3 i wmdich i idati -
_ ﬁlnmm;hngzﬁﬁe;mmm ichramata(VT) solution was required for complete cxidaticn (@) (6.4 % 10 x 3 =)1.92 x 102 1
(I} Caloulate the amount, in-moles, of dichromata(VI) lons-used to react with the sample of
ethanedicic acid. —
n=Cev z (a)(iii)  |(0.242/1.92 x 10-% =) 126(.0) [1]
=ﬂﬂ2‘£33‘.?€10—' . »
b.od Ko 4 -4 3(b)(ii)
: mount= B4 KT T o)
' (a)iv) | (126 -90=236;36/18 =2 hence) x=2 [1]
{ii} Calculate the amount, in moles, of ethanedicic acid in the sample. [Total: 6]
nx B4 kWY x‘a :
n=193 xto™? i
| amount = LA 2RV g 3(b)(iii)
{Iil] Caluﬂateiha relatlmmnlamlnrmass i, crl"lhe hyd[alﬂd em.ﬂnedmu: acid,
My Moo 0242z )20
" (ILFEEl-
M= .. 26 ..
(v} Calculate the value of x in H,C,0, ¥H,0. 3(b)(iv)
M, of H}th.mt = (ax )4 (lax2) +tlibré)
=q0 9
x = l3b-9p Me 0f Hy0z 1§ X Fr []
\g [Total: 6]
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The relevant half-equations are shoun. 0y 07 + G0y + [:-,H s {u, i
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CrQ* + }-{1‘ +/{e- - 20 + THO Mark Q3 Mark scheme
M0, 260, + mﬁi’ v " (@ | Cr,07 +8H*+3H,C,0, > 2Cr* + 6CO, + 7H,0

3(a) M1 = species [1]
M2 = balancing [1]

2thO & 0C0 i ’@ [2]

(a)(i) (0.02 x 32.0/1000 =) 6.40 x 10 [1]

{a} Stale the ovesall for fhe reaction bebwesn ammen dichromate(VT) lens and
_sthanediolc acid.. T

Cr;,ﬁ):;“ £1QHEEL?I$“*1Q o

_ {b} In an expefirent & 0.2424 sample of hydral.‘ed ethanedioic acid, H,C,0,¥H,0, was feacted
with 2 0.0200mal dm* solulion of acidified potassium :ichrmmiaﬁ"[j ’

32.0cny* of the acidied pmwmmmmmgmm mquiraﬂmruunpmmmnun
of thé ethanediolé. ackd. (a)(i) | (6.4 %107 x3=)1.92 x 102 [1]

{I} Calculate the armunL inmoles, of dichromate(VI) lons used to react with the sample of )
etharadioic aoid. . 3(b)(i)

©-00.08 % 31~ S _ (@)ii) | (0.242/1.92 x 10-° =) 126(.0) [1]
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ﬁ%ﬂ/;’% N\r-—m _._F

My = O 2 M,&'-?”Tg’nf 11

' hEx o™
ca the value.of x in Oy ig' - s
i, Sam e A H,C =318 -115

=

378125 % 80 = 143 \'15
s
K 208105
{ :

3(b)(iv)

(Tota: &)

EXAMINER MARK
COMMENTS SCHEME




(=L OOC

3 Acidified potassium dichromate(VI) can oxidise ethanedioic acid, H,C,0,.
The relevant half-equations are shown.

Your

CrjO,* + 14H" + Be~ —» 2Cr" + TH,O Mark Q3 Mark scheme
H,C,0, - 2CO, + 2H* + 2e (a) Cr,0.,* + 8H* + 3H,C,0, » 2Cr* + 6CO, + 7H,0
3(a) M1 = species [1]
(a) State the overall egquation for the reaction between acidified dlchrumata[‘i."]] ions and M2 = bal . [1]
ethanediclc acid. = balancing 2]
24" AL T =l e 12]
T lﬁr +2.H} O —>
}QT G0y 3‘*'5‘5“1’“3*% f'f,;-“ﬂﬁ-n, (@) | (0.02 x 32.0/1000 =) 6.40 x 10~ [
(b) In an experiment a 0.242g saﬁlﬁa of hydrated ethanedioic acid, H,C,0, xH,0. was reacted
with & 0.0200mal drm-® solution of acidified potassium Tgnzmateﬂm.
s _
32.0cm?® of the acidified im dichromate({VT) solutien was required for complete oxidation
of the e{rgneedim ;ﬁd.mmlm o : “ F 3(b)i) (a)(ii) (6.4x10*%x3=)1.92 x 10 [1]
(i} Calculate the amount, in moles, of dichromate(VI) ions used to react with the sample of

ethanediclc acid.

0
I fgla_m 5 _ (a)(ii) | (0.242 /1.92 x 10 =) 126(.0) [1]
= ovs Lo x 0ror=h WVI0 Eﬁgjﬂﬂ‘ n-ml | 3(b)(ii)

amount = 0=

b YryoF (a)iv) | (126 -90=36;36/18 = 2 hence) x = 2 [1]

(i} Calculate the am [Total: 6]

anedioic acad in the sample.

ﬂ{uﬂlﬂqj—;& ‘%ﬁ-‘@%“ 2. b’

;ﬂmg amount = .. =" mal [1]

{lil] Ca]nﬂ]a?é tha relative molacular mass, M, of the hydrated elhanadluu: acid, 3(b](iii)
ﬂ% Mptmesde- M= 37818
h {,ﬁ’—u.{zhﬂ]) =n L iy "ﬁ-@j“'—‘“ﬁﬂuhﬂ": ;-_Ef Ml
{iv) Calculate the value of x in H;C,0, xH,O. )
3(b)(iv)
31g-Go = B8
EBME =6 X5 [ s 1]
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