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Cambridge Chemistry Challenge Lower 6th

December 2024

Marking scheme for teachers

(please also read the additional instructions)
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1(a) (i)

1(c)

(iif)

(iif)
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half mark SN half mark
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8 DBE
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(ii)
CnH2n CnHZn_6
v v
(iv)
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DBE =(2n+2-vy)/2
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(iif)

(ii)

number 4 DBE number 3 DBE
formula  C4H204 formula  CgH120¢
(half each) v
number 13 DBE
f I C120
ormula 1209 v
(i)
number formula CgoHg2019
17 DBE | w
vV give 2 marks e.c.f.

from 1(f)(i)
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2(c)

2(c)

(i)

(i)

(iv)

(ii)

08¢

®

oo o
H>.< XNX.
** X0%
...

6Hg +8HNO3 EE— 3H92(NO3)2 + 2NO + 4H20

no marks if HGNO3 v

3Hg +8HNO3 EE— 3Hg(NO3)2 + 2NO + 4H20
v

NO + 1/202 —_— N02
v

H2NH92NO3 H2NHgNO3
v v

original stock solution concentration
=8.21x1071% x (100)®* mg mL™" = 8.21 x 10 mg mL™"’

8.21x10*mgmL™"=8.21 x10*gdm™

=8.21 x 1074/ 200.59 mol dm™
= 4.09 x 10° mol dm™3 v

30C solution
=4.09 x 107°/10% = 4.09 x 10756 mol dm™3

[ allow e.c.f. from 2(c)ii.e. answer / 10%° ]
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2(c)

2(d)

2(d)

(i)

(ii)

(iif)

(iif)

28 mL of 6C solution contains
28 x 8.21x107'® mg of Hg?" ions = 28 x 8.21x107 "% g
RMM Hg(NO3), = 324.61
So 28 mL of 6C solution contains
28 x 8.21x107"° x 324.61 / 200.59 g of Hg(NO3),
=3.72x10"" g

3.72 x10717 /10388 g =3.72 x10%0%g Vv

[ no e.c.f]

RMM Hg(NO3), = 324.61
mass of Hg2+ in 0.5 g of Hg(NO3),

=0.5x200.59/324619=03g Vv

1 L of 6C solution contains
8.21x107® g of Hg?" ions

So the toxic dose is contained in
0.5 x 200.59 / 324.61 x 8.21x107"® =3.76 x10™ L

ie.4x10ML s

3.7 x10™ L =3.7 x10"* /2.5 x108

times the volume of the pool

=15 x108\/
1C e
1/100% =1 x107~* 1/100% =1 x1078
Yo mark Y mark
(iv)
1/100% =1 x1078 171001000 = 1 x10-2000
Yo mark Y mark
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(ii)

(iii)

(ii)

(i)

pH=7.0 [H]=10P" =107
v

pH = —log4,[1.0] =0
v

- (i) 3C (if)
pH = —logo[1.0 x1074] pH = —logo[1.0 x10™]
=4.0 =6.0
o Y2 mark Y2 mark
4c (ii) 1M (iv)
[H+] = 1x1077 + 1x107° [H+] = 1.0x10~7
=1.1x107" ' =
pH = —logo[1.1 x1077] pH = —logo[1.0 x107]
=6.96i.e.7.0 1 mark =70 Y% mark

density is 1.41 g cm™ so 1 dm™ has a mass of 1410 g

mass of HNO3 in 1410 g = 1410 x 0.68 g = 958.8

RMM of HNO5; = 63.018
number moles in 958.8 g = 958.8/63.018 = 15.2

o

concentration = 15.2 mol dm™ 4/

pH = —log4o[12]
=11

moles of water in 1 kg = 1000/ (18.016) = 55.5
concentration of water = 55.5 mol dm™ v

H7=103"3 moldm=2 v
mass of 1000 cm® = 1.008 x 10313 g

so mass of 5 cm® = 1.008 x 103! x 5/1000
=1.0 x 10%° g (which is ca. 17 times the mass of the

Earth)
v
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