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Solid dissolves, colourless solution formed, colourless; odo
-Témp'efatu_rfe_;IﬂCrgéaS{e_/héa_t generated * - ’




This question allowed for answers as either formulas or names

Al, Cr,Zn

Mg, Al, Zn

NH;3

H;S, NH;, SOy, HCL

NO,, Bry

Hg Br; (Ga)

C2H204.2H20; F e(NH4)2(SO4)2; N32C204

4.
HzO/NOz- SO3/C£2/CH4 HF/H:O/NH3 SO3
CH,Cl, - | CH,,O NH; Ct,
5. Initially Cu®" is in excess and a pale blue precipitate of copper(Il) hydroxide forms:
Cu¥* + 2NH; + 2H,0 — Cu(OH)(s)  + 2NH,* (1)
OR
NH; + H,O — NH," + OH ...(2)
Cu™ + 20H — Cu(OH), .(3)
When ammonia is in large excess, the precipitate dissolves giving a deep blue solution of
Cu(NH,)*
Cu(OH)(s) + 4 NH; —  CuNH;)s*'(aq) + 2 OH (aq) (4)
6.
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11.

12.

Equilibrium conditions that favour high yield are low temperature and high pressure,

Rates conditions that favour high rate are hi gh temperature and high pressure.

For temperature yield and rate are at odds so 2 compromise temperature is used.

At this temperature the yield and rate are satisfactory. 4

High pressure, which would favour both high yield and high rate is very expensive and not justified on
economic grounds, so atmospheric pressure is used.

From the information given in the question, the adhesive must be polar. _
Hydrocarbons do not interact strongly enough with the polar adhesive to compete with the
strong polar interactions within in. _

Acetone and alcohols are polar and form strong enough interaction with the adhesive to
separate the molecular strands. :

PART 3

1(a)

b)

2CHy;g + 250, — 16 CO, + 18H,0

74
n(Cngs) = m
=0.6478 mol
_ _80(260)
8.315(293)

= 8.538 mol

n(Oz)

1 mole of CgH g requires 12.5 moles of O,

0.6478 moles of CgH g requires 8.098 moles of 0,
n(0,) required < n(O,) present

therefore CgHyg is the limitiﬁg reagent

16
n(CO,) = —2“11(C8H]8)

16
= ——(0.6478)

2
= 5.182 mol
5.182(8.315)(299)

260
49.6 kPa

P(COy =
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. 65.39
0. 0153 mol
'2%0.0153
0.0306.mol ¢ *
0.0306 x.96 '490«
2. 95 X 1030
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1 .
207.2 -
0.00483 mol
2x0. 00483

10.00965 mol
0.00965 x 96 490
=9, 31 X 1020

l[ 3

2,95 2'1‘03_A.s at0.10 A, Tirne=2.95x 10° - 0.10 =2.95x 10° s= 819 h

931x10°As at010A. Time=031x10 +0.10'= 931x10% =250 ©

Fe(CO)yzH,0 = Fo(CO) ~ + o
5319g . - . . 4029g - el

D m@E0) 0 = 5319 4029— 1290 5

1.290
18.016

1.914

-'_'-"n(Fe@og)' =2 -%:_0.61-198'mol "

2x0.01198 = 0.02397mol o e

n(Fe)
nCo) = =2 600575 mal = 5i(CO) e g
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smallestno (o 02397) | R S TR X7 B I Y-

TR

"Nﬁmberof"moles" 0.02397 | 000575 | 007160 | - . .

“Round| 1. | 4 N 3

Fe + Cu2+(aq) > ."Cu(s) ¥ F;2+(éq) |

Cr207 Tt 14H++6e i -—> 2c:r3++7Ho
. Fez+ R e e s _(X6)

Cr2072" + 6Fez++ 14H _) ; 2C1'3+ +6Fe3++7H o

" n(CrO7 reacting with S0.0 ml. of sarmple) = 0.0169x0.0143

L= 242x 10“4m01

250

. n(Cr207 reactmg Wlth 250. 0 mL ofsample) 2 42 X 10‘1 (—_)1 LR

121x10 mol

6x121x10‘3

. 2 N
n(Fe™)
7. 25 x 10 mol

U

'IJ

- 725%10° (55 85)

;Z m(Fez+) ! . . L
‘ o 04049g .
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04049 100 T
CUUL068 T o
| -““.'37&.,9%‘.& o

CO%Fe =

"55.85

100 = 41. 1%

. Sources of dlscrepancy

Ovérburden contained in the'onglnal sample - oor
Non—stomhmmetnc reductlon reaction (still some FeT103)

" Somé F ¢ ox1chsed to Fe due to.oxygen in water



5. 30.00 mL ~0.5 M NaOH
Acid in samplel7.62 mL 0.548 M HC¢

27.65 mL 0.548 M HC/?
30.00 mL ~0.5 M NaOH

stk S e Tt e

f

0.02765 x 0.548 mol
0.0152 mol
n(NaOH} in 30.00 mL

n(HCI) in 27.65 mL

n(HCl)in 17.62 mL 0.01762 x 0.548 mol

0.00966 mol

n(NaOH reacted with aspirin)= 0.0152 — 0.00966
. = 0.005496 mol

Ans®: 5.50 X 10~ moles

1 .

b) n{acetylsalicylic acid) = 5 x 0.005496
3 = 0.002748 mol in 0.619 g
o m(acetylsalicylic acid) = 0.00278 x 180.16
; ' = 0495 g

0.619

7.576
T =1.63 tablets

©)  Number of tablets in 0.619 g = 20 x

g

i

1 @ Macetylsalicylic acid in 1 tablet) (if;i !

0.303 g per tablet

Le) 0.303 g per tablet is 101% of stated mass, which conforms to the British Pharmacopoeia
g - standard. | '




- following points could have bee; made'Th processes could hav
md1 1dually Or as.groups. - - : i

magnesmm and aluminium can be’ con31dered togethe
The" process of e}ectrolys:s can be descrlbed (a labelled dlagra"l could have been
- used:) b | e
A comparlson w1th the electro]ytlc process for obtammg alummlum should be made.
: ._The extraction of alummmm inthe exarnple prov1ded is not used due to the cost of
- - producing the sodium. -
~_ = There is no need for students to descnbe the Bayer process. _
a  The positions of these metals on the standard reduction potennal table should be
1+ referred to with reference to the electlolysas of water, : e
m ]t should be noted that salts are relatively cheap reagents but electnczty is expens:ve :
- = Silicon could be considered with the above group or just with aluminium, for example.
" Reference to where the half-equation would fit mto the table of standard reduction
potentials should be made.
= Lead, copper and mercury should be c01131de1ed tooethel and compared to the
extraction of iron. Again their positions on the standard reduction potential table
should be discussed.
®= It should be noted that oxygen and carbon are cheap reactants.
®  The reactions could be discussed in terms of displacement reactions,
Silver should be compared to the gold process.

) famit 5 - e it e i R b e ks b Rk




"
The energy requirements of these processes are much lower than for the other metals
described.
Environmental as well as economic considerations could be mentioned.

ESSAY 2

This essay requires students to relate their understanding of intermolecular interactions to the

physical properties of a selection of alcohols, and to discuss chemical reactions that these
alcohols undergo.

The two main intermolecular forces involved in the change of physical properties
should be identified as hydrogen bonding and dispersion forces.

These forces could be briefly described.

It should be noted that dispersion forces are present in all of the substances.

Diagrams could be used.

Effect of chain length should be discussed

Effect of branching should be discussed

Both boiling point and solubility must be addressed.

For reactions students should include reference to

Combustion reactions

Redox reactions

Reactions with carboxylic acids.

Reaction with sodium X

Relationship between reaction rate and class of alcohol should be included.

Equations using the examples provided must be included

The structural differences between primary, secondary and tertiary alcohols could be
mentioned. :

This essay must address both part a and b of the question, although it is possible to spend
- more time on one part without penalty. '
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