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Chemistry

General Instructions

Reading time — 5 minutes
Working time — 60 minutes
Write using black pen
Draw diagrams using pencil

Board-approved calculators may
be used

A data sheet and a Periodic Table
are provided on pages 13 -15

Write your student number on the
multiple choice answer sheet and
the cover page

Student Number

Total marks — 35

Part A — Pages 2-5
10 marks
e Attempt Questions 1 — 10

Part B — Pages 6-8
13 marks
e Attempt Questions 11 — 12

Part B — Pages 9-11
12 marks
e Attempt Questions 13 — 15



Part A — 10 marks
Attempt Questions 1 — 10

Use the multiple-choice answer sheet for Questions 1-10

1 Which observation will be made when a clean strip of magnesium is dipped into
agueous copper sulfate:

(A) Hydrogen gas is released.

(B) Sulfur dioxide gas is released.
©) The blue colour of the copper nitrate becomes more intense.
(D) The magnesium strip becomes coated with a reddish deposit of copper.

2 Hydrogen and copper (I1) oxide react to produce metal in water.
CuOg) + Hzg = Cu + H20q)

Which row correctly describes the oxidising and reducing agent?

Oxidising agent Reducing agent
(A) H20 Cu
(B) Ho CuO
© Cu H20
(D) CuO H2

3 Which combination of the following periodic table trends would result in an increase in
a metal’s reactivity?

(A) Decrease in atomic radius, decrease in electronegativity.
(B) Increase in ionisation energy, increase in atomic radius.
©) Increase in ionisation energy, decrease in electronegativity.
(D) Decrease in ionisation energy, decrease in electronegativity.
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Which equation represents a neutralisation reaction?

(A)
(B)
(©)
(D)

2H2@) + O2q — 2H20()
CeH1206(ag) + 602(g) — 6CO2g + 6H20(g)
CuClz(ag) + 2NaOH@g — Cu(OH)zis) + 2NaClag)

2HNO3z@ + Ba(OH)2ags) — Ba(NOs)2aq) + 2H20()

Which of the following is a true statement that can be used to predict the entropy
change in a system?

(A)

(B)

(©)

(D)

As the temperature of a substance increase, the entropy increases.

A substance in its gaseous state has less entropy, than the same amount of the
substance in its liquid state.

A substance in its liquid state has less entropy than the same amount of
substance in its solid state.

When a solute dissolves in a solvent, the solute particles in solution can be
arranged in fewer ways than when they were solid, so the amount of entropy
usually decreases

Catalysts such as iron and nickel are commonly used in industrial reactions.

Which statement about a catalyst is NOT correct?

(A)
(B)
(©)
(D)

They create a pathway which has a lower activation energy.
Their concentration does not change throughout the reaction.
They increase the amount of energy required for a reaction to occur.

They can allow reaction to occur at much lower temperatures.



What is the activation energy for this reaction?

N
140 kJ
2NO
Energy| )77
180 kJ
N2 * 02
>
Progress of reaction
(A) +140 kJ
(B) +180 kJ
©) +320 kJ
(D) -320 kJ

Which of the following is a statement describing Hess” Law?

(A) Energy cannot be created nor destroyed, but it can be changed from one
form into another.

(B) In a chemical reaction, the total mass of the reactants is equal to the
total mass of the products.

© The enthalpy change for a chemical reaction is the same regardless of the
number of steps involved in the process.

(D) Enthalpy change in a chemical reaction equals the sum of the enthalpy of all
products minus the sum of enthalpies of all reactants.



9 Diagram and models are often used to demonstrate complex chemical ideas.
HB» H6+
H6+ Héf
H6+ H6+ H6+ H6+
06- e 06- 05. 06-
HG’ H6¢ H5+ Ho+
H6+ H5+
H6+v ‘ H6+ ’

Which chemical process is demonstrated by these diagrams?

(A) lonisation.

(B) Carbonation.

©) Precipitation.

(D) Dissociation.

10.  Which row in the table shows how the metal will react?
Metal Reacts with dilute Reacts rapidly with Reacts with steam
acid cold water

(A) Copper v x x
(B) Calcium x v v
©) Zinc v x x
(D) | Magnesium v x v




Student Number

Part B — 25 marks
Attempt Questions 11 - 15

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Question 11 (5 marks)

The galvanic cell below is made by connecting two half-cells. One half-cell was made by
putting an aluminium electrode in an aluminium nitrate solution. The other half-cell was
made by putting a lead electrode in a lead nitrate solution. The electrodes were connected to a
voltmeter as shown in the diagram.

O

Add the following labels to the diagram: 3P

e Which metal is the Anode and cathode
e Direction of electron flow

e Direction of anion and cation flow

e The two nitrate solutions

e A salt-bridge



a) Using the standard potentials tale in the data sheet, calculate the theoretical voltage of

this galvanic cell.

Question 12 (7 marks)
Three groups of students set out to determine the heats of combustion of the following alcohols:

e Methanol, CH3sOH
e Ethanol, CoHsOH
e Propan-1-ol, CsH7OH

Each group of students measured out 100mL of water into a container and heated the water by

burning a measured mass of each of the alcohols.
Their results are shown in the table below:

Thermometer

<——— Beaker containing water

<— Wire gauze

Tripod ——
<—3—— Spirit burner
1 l containing alkanol
Fuel Amount of Temperature Mass of Heat of
(alcohol) water heated rise alcohol burnt combustion
(9) (K) (9) (kJ.mol)
Methanol 100 10 0.185 725
Ethanol 100 10 0.142 ?
Propan-1-ol 100 10 0.125 2016




a) From the data in the table, calculate the molar heat of combustion of ethanol. 4K

b) On the grid below, draw a graph representing the molar heat of combustion for the
three alcohols against the molar mass of the alcohols. 3A




Student Number

Part C — 13 marks
Attempt Questions 13 - 15

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Question 12 (5 marks)
a) Write a method to describe an experiment you performed in a school laboratory to

measure the change in reaction rate with concentration. 3P

..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

b) Using collision theory, explain why increasing the temperature increases the rate of any
chemical reaction. 2K



Question 14 (4 marks)

The overall equation representing the formation of quinone, CeHsO: is as follows:
Cs Ha (OH)2(aq) + H2 O2(aq) — Cs Ha O2(ag) + 2H2 O(p
Use the following data to calculate the enthalpy change, in kJ mol-2, for the above reaction.

Cé Ha (OH)2(ag) — Co Ha O2(aq) + Hag  AH =+ 177-4 kJ mol™!

Ha(g) + O2(g) — H2 O2(aq) AH =-191-2 kJ mol™!
Ha) + ¥%202(g) — H2 O(g) AH =-241-8 kJ mol !
H2 O — H2 O AH =—-43-8 kJ mol!

..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
..............................................................................
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Question 15 (4 marks)

Use the data in the table to answer this question.

CaCOgs)

CaOg)

CO2(q)

S moltK1)

90

40

214

Calcium carbonate decomposes according to the following equation at 25°C.
CaCOsz() — CaOgs) + CO2(g)

Calculate AG for this reaction.

AH = +178 kJ mol?

4K

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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‘ HIGHER SCHOOL CERTIFICATE
EXAMINATION

Chemistry
FORMULAE SHEET
n=-" c=2 PV = nRT
MM v
q = mcAT AG® = AH°® - TAS® pH = —log, [H']

pK, = —]C'gm[Ka]

Avogadro constant, N,

I
A=gle= logmf

Volume of | mole ideal gas: at 100 kPa and

at 0°C (273.15 K)
at 25°C (298.15 K)

(GAS COMSLANE ..vveieieiee e ceiie e e eeeeeeetae e e e e e e esseesssmeesnneeernneessneessns
lonisation constant for water at 25°C (298.15 K), K| .covvvennnneees
Specific heat capacity of Water ........ccccocevvicieennens

Compound

Barium carbonate
Barium hydroxide
Barium phosphate
Barium sulfate
Calcium carbonate
Calcium hydroxide
Calcium phosphate
Calcium sulfate
Copper(1l) carbonate
Copper(II) hydroxide
Copper(II) phosphate
Iron(Il) carbonate
Iron(11) hydroxide
Iron(I1I) hydroxide
Iron(III) phosphate

DATA SHEET

1.0x 1071

Solubility constants at 25°C

K,
2.58 x 1077
2.55 x 107
13x 107
1.08 x 10710
3.36 x 107
5.02x 1078
2.07 x 1072
493 % 107
1.4 x 10710
2.2 %107
1.40 x 1077
3.13x 107"
4.87 x 1077
2.79 x 107
9.91 x 10710

Compound

Lead(Il) bromide
Lead(II) chloride
Lead(II) 1odide
Lead(II) carbonate
Lead(II) hydroxide
Lead(II) phosphate
Lead(II) sulfate
Magnesium carbonate
Magnesium hydroxide
Magnesium phosphate
Silver bromide

Silver chloride

Silver carbonate
Silver hydroxide
Silver iodide

Silver phosphate

Silver sulfate

K,
6.60 x 107
1.70 x 107
9.8 x 1077

7.40 x 1071
1.43 x 10713
8.0 x 1074

2.53 x 1078
6.82 x 107°
5.61 x 10712
1.04 x 1072
535%x 10713
1.77 x 10719
8.46 x 10712
20x% 1078

8.52 x 107"
8.80 x 1077
1.20 x 107

Aylward and Findlay, $I Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.
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Some standard potentials

K ' +¢

Ba®* + 2¢”

Ca®* + 2¢”

Na® + e

Mg + 2¢”

APY + 3e”

Mn®* + 2¢~
H,0 + ¢

Zn*t + 2¢”

Fe* + 2¢”

Ni?* + 2e”

Sn?* + 2¢”

Ph** + 2¢”

H* + ¢

SO +4H" + 2¢”
Cu®* + 2"

10,(g) + H,0 + 2¢
Cu' +¢”

1Ly(s) + €

i-lz(aq) +e

Fe** + ¢

Ag" +¢

iBry(l) + ¢
%Brz(aq) +¢
30,(g) + 2H" + 2¢”
ic(g) + ¢

1Cr, 0,7 + TH + 3¢
1Clyag) + &
MnO,” + 8H" + 5¢”
%Fz( g)+e”

Lt 2 (PR

Kis)
Ba(s)
Ca(s)
Nais)
Mg(s)
Al(s)
Mn(s)
3H,(g) + OH™
Zn(s)
Fe(s)
Ni(s)
Sn(s)
Pb(s)
tHy(2)

SOz(aq) - 2H20

Cu(s)

20H

Cu(s)

-

-

Fel*

Agl(s)

Br~

Br~

H,0

CF

(G- adde : %Hzo
€I

Mn** + 4H,0

13

294V
=291V
-287V
=271V
=236V
-1.68 V
-1.I18V
083V
-0.76 V
044V
024V
-0.14 V
-0.13V
0.00V
016V
034V
040V
052V
054V
062V
077V
080V
1.O8 V
LIV
123V
1.36 V
1.36 V
140V
151V
289V
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10 marks
e Attempt Questions 1 — 10

Part B — Pages 6-8
13 marks
e Attempt Questions 11 — 12

Part B — Pages 9-11
12 marks
e Attempt Questions 13 — 15



Part A — 10 marks
Attempt Questions 1 - 10

Use the multiple-choice answer sheet for Questions 1-10

1 Which observation will be made when a clean strip of magnesium is dipped into
agueous copper sulfate:

(A) Hydrogen gas is released.

(B) Sulfur dioxide gas is released.
©) The blue colour of the copper nitrate becomes more intense.
(D) The magnesium strip becomes coated with a reddish deposit of copper.

2 Hydrogen and copper (I1) oxide react to produce metal in water.
CuOg) + Hzg = Cu + H20q)

Which row correctly describes the oxidising and reducing agent?

Oxidising agent Reducing agent
(A) H20 Cu
(B) Ho CuO
© Cu H20
(D) CuO H2

3 Which combination of the following periodic table trends would result in an increase in
a metal’s reactivity?

(A) Decrease in atomic radius, decrease in electronegativity.
(B) Increase in ionisation energy, increase in atomic radius.
©) Increase in ionisation energy, decrease in electronegativity.
(D) Decrease in ionisation energy, decrease in electronegativity.

2



Which equation represents a neutralisation reaction?

(A)
(B)
(©)
(D)

2H2g) + O2q — 2H20)
CeH1206(ag) + 602(g) — 6CO2g + 6H20(g)
CuClz(ag) + 2NaOH@g — Cu(OH)zis) + 2NaClag)

2HNOs3(1) + Ba(OH)2agsy — Ba(NO3)2aq) + 2H20q)

Which of the following is a true statement that can be used to predict the entropy
change in a system?

(A)

(B)

(©)

(D)

As the temperature of a substance increase, the entropy increases.

A substance in its gaseous state has less entropy, than the same amount of the
substance in its liquid state.

A substance in its liquid state has less entropy than the same amount of
substance in its solid state.

When a solute dissolves in a solvent, the solute particles in solution can be
arranged in fewer ways than when they were solid, so the amount of entropy
usually decreases

Catalysts such as iron and nickel are commonly used in industrial reactions.

Which statement about a catalyst is NOT correct?

(A)
(B)
(©)
(D)

They create a pathway which has a lower activation energy.
Their concentration does not change throughout the reaction.
They increase the amount of energy required for a reaction to occur.

They can allow reaction to occur at much lower temperatures.



What is the activation energy for this reaction?

N
140 kJ
2NO
Energy| )77
180 kJ
N2 + 02
>
Progress of reaction
(A) +140 kJ
(B) +180 kJ
©) +320 kJ
(D) -320 kJ

Which of the following is a statement describing Hess” Law?

(A) Energy cannot be created nor destroyed, but it can be changed from one
form into another.

(B) In a chemical reaction, the total mass of the reactants is equal to the
total mass of the products.

©) The enthalpy change for a chemical reaction is the same regardless of the
number of steps involved in the process.

(D) Enthalpy change in a chemical reaction equals the sum of the enthalpy of all
products minus the sum of enthalpies of all reactants.



Diagram and models are often used to demonstrate complex chemical ideas.

HB» H6+

H6+v ‘ H6+

H6+
He*
fola

H6+

He*

Which chemical process is demonstrated by these diagrams?

(A) lonisation.
(B) Carbonation.
©) Precipitation.

(D) Dissociation.

Héf

H6+
0%
H5+

He*

10.  Which row in the table shows how the metal will react?
Metal Reacts with dilute Reacts rapidly with Reacts with steam
acid cold water
(A) Copper v x x
(B) Calcium x v v
©) Zinc v x x
(D) | Magnesium v x v




Student Number

Part B — 25 marks
Attempt Questions 11 - 15

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Question 11 (5 marks)

The galvanic cell below is made by connecting two half-cells. One half-cell was made by
putting an aluminium electrode in an aluminium nitrate solution. The other half-cell was
made by putting a lead electrode in a lead nitrate solution. The electrodes were connected to a
voltmeter as shown in the diagram.

Correct labels 3
Substantially correct labels 2
Some relevant labels 1
e” e
> >
A—|um;r\;um < @ @ -, L&d
A nade. —}- : ( salr b;.\cjfg‘ Cathade
N\um.| AN f 34
. v\" / \ .
Add the following labels to the diagram: 3P

e Which metal is the Anode and Cathode
e Direction of electron flow

e Direction of anion and cation flow

e The two nitrate solutions

e A salt-bridge



a) Using the standard potentials tale in the data sheet, calculate the theoretical voltage of

this galvanic cell. 2K
Correct Calculation 2
One relevant step in calculation 1
3r K
Ar > AlT F De +1.68 V
......... ey

Question 12 (7 marks)
Three groups of students set out to determine the heats of combustion of the following alcohols:

e Methanol, CH3OH
e Ethanol, C2HsOH
e Propan-1-ol, CsH7OH

Each group of students measured out 100mL of water into a container and heated the water by
burning a measured mass of each of the alcohols.
Their results are shown in the table below:

~«————— Thermometer

<—— Beaker containing water

SSCCOCOoCo0«——— Wire gauze

Tripod—

<—+—— Spirit burner
‘ l containing alkanol




Fuel Amount of Temperature Mass of Heat of
(alcohol) water heated rise alcohol burnt combustion
(9) (K) (9) (kJ.mol)
Methanol 100 10 0.185 725
Ethanol 100 10 0.142 ?
Propan-1-ol 100 10 0.125 2016
a) From the data in the table, calculate the molar heat of combustion of ethanol. 4K
Any two parts of calculation performed eg 4
e Calculation of heat supplied (eg q)
e Correct calculation molar mass
e Calculation of moles of ethanol
e Calculation of AH from g (including — ve sign for exo rxn)
Most steps correct 3
Some relevant calculations 2
One relevant calculation 1
........ 2MCAT i O S M
......... = (looy(an®)(10) ....2.7.41%0/ 0. 003)
S MO T Wi Az, ) 248 T /el
........ DI IR IR, oo s o S R S
............ S P e P T Y P R T I
..... V\=/M
........ AN R RN o i i o R B SR RS
PRI B R LI -
3 |

| Graphed correctly including: \




Labels of both axes with correct units

Using > 50% of grid (appropriate linear scale used)
Correct plotting of points

Curve straight line

As above but with 1 omission/error

As above but with 2 omissions/errors

<k:r/m ol )

c-lﬂ..‘)f\

—

H.ea.l» OQ ‘:orrs‘v)\)

b) On the grid below, draw a graph representing the molar heat of combustion for the

three alcohols the molar mass of the alcohols.
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8 8 S8 0 6 B S M N i
! 1 T { 1
1 T It T 1 t
1 T R it “t {
i 1 Y 1 §
T [} 1
T11 50015 Tt T
L4 ebedddmdbdodod 1 X
2000 T :
44 1
‘ " L

REERY EEE R :
\SU0 i
.‘i...-. - ': 1 : 4 ,E. 1. 14 ’ -
1 t I 1 {
t t B N Y 4 T
+ T i HHEHA +
5 5 WA i R R AME BT
\OOO 0 1 I - i : H ¥ !
RN RERRNR kB o R 1 3
14 i i I W i
] 2 35 i B i B " R "f?. B ", X .‘
y=le) ‘ : ‘ -
¥ T R O SN AR R RERE . poy
P § { H -
i1 T ! ju i B
v I FIREEE T
- ERENRGERRER NN - e §t- A E - -
: B .q :.}, INEEEEE ... . ,3_
- - 4 S 4 of ’ } [ + . - 1 t=1- . o reds
o TErEE 5 1 R

0O 0 20 20 40 £0 0O

Mol Masg (j/mo‘) :

Student Number
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Part C — 13 marks
Attempt Questions 13 - 15

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Question 12 (5 marks)
a) Write a method to describe an experiment you performed in a school laboratory to

measure the change in reaction rate with concentration. 3P
Correct description of the method 3
Substantially correct description of the method 2
Some relevant steps 1
l.Measure + Place. Som. ot Na, 5,0, . mte.a 250wl Conyeal. £lasl
2.Place. Mo Plhade over a css. marked on. whie, paper
3, Measwre SwL A~ M BCe add 4o the

..............................................................................

..............................................................................
..........................................................................

..............................................................................

of He N, $,0,. . 50luhend made. wp to. 2 et
voluee. u:f, 5O ML w:‘H‘\ Sighlleal wetel.

b) Using collision theory, explain why increasing the temperature increases the rate of any

chemical reaction. 2K
Correct explanation 2
Partially correct explanation 1
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Question 14 (4 marks)
The overall equation representing the formation of quinone, CeH4O: is as follows:

Ces Ha (OH)2(aq) + H2 O2(aq) — Cs Ha O2(ag) + 2H2 O(p
11



Use the following data to calculate the enthalpy change, in kJ mol?, for the above reaction. 4A

Cs Ha (OH)2(aq) — Co Ha O2(aq) + H2p ~ AH =+ 177-4 kJ mol™!

Ha(g) + O2(g) — H2 O2(aq) AH =-191-2 kJ mol!
Ha(g) + %202(g) — H2 O(g) AH = —241-8 kJ mol™!
H2 O — H2 O AH =-43-8 kJ mol!
All correct calculations, including significant figures 4
All steps correct 3
Several relevant calculations 2
Some relevant information 1
C. 4 on > CH, O +4H Ay = 4+ Y
........ -!' * C..)}_ ..6.41. o s bl aierein e 8 s e ais iisin eie e e ueeE
oA T Wy B O i AR+ 2
2x [ w,+%0, 4,07} AH = 2x —24\%
= - 492:6
b 4 C“'LJ_O »“‘LO A J A»: 2.X-4'3'?
tllllllll..l.ll!ﬂl}llll.‘ll lllll (l)!llll"l..'l'll.l'lll'lll‘.lll."l'l...l."
........................................................................... n =T
AX = =4%83:6 +(= 87.6) + 1774 + 19\ Z
......... L I e

-----------------------------------------------------------------------------

Question 15 (4 marks)

Use the data in the table to answer this question.

CaCOs() CaOgs) CO2()
12




S (I molt K1) 90 40

214

Calcium carbonate decomposes according to the following equation at 25°C.

CaCOg3(s) — CaOg) + CO2(g)

Calculate AG for this reaction.

AH = +178 kJ mol?

4K

All correct calculations

Most steps correct

Some relevant calculations

RINW(>

One relevant calculation

---------------------------------------------

.................................

........ AS = Products - reactaI
2 Cdot+ 2w ) = RO,
SAS s e a T o\ M

---------------------------------------------

.............................................

.............................................

---------------------------------

.................................

..............................................................................

....................................................................

..............................................................................

..................................
.........................
--------------------------------------------

............................................
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‘ HIGHER SCHOOL CERTIFICATE
EXAMINATION

Chemistry
FORMULAE SHEET
n=-" c=2 PV = nRT
MM v
q = mcAT AG® = AH°® - TAS® pH = —log, [H']

pK, = —]C'gm[Ka]

Avogadro constant, N,

I
A=gle= logmf

Volume of | mole ideal gas: at 100 kPa and

at 0°C (273.15 K)
at 25°C (298.15 K)

(GAS COMSLANE ..vveieieiee e ceiie e e eeeeeeetae e e e e e e esseesssmeesnneeernneessneessns
lonisation constant for water at 25°C (298.15 K), K| .covvvennnneees
Specific heat capacity of Water ........ccccocevvicieennens

Compound

Barium carbonate
Barium hydroxide
Barium phosphate
Barium sulfate
Calcium carbonate
Calcium hydroxide
Calcium phosphate
Calcium sulfate
Copper(1l) carbonate
Copper(II) hydroxide
Copper(II) phosphate
Iron(Il) carbonate
Iron(11) hydroxide
Iron(I1I) hydroxide
Iron(III) phosphate

DATA SHEET

1.0x 1071

Solubility constants at 25°C

K,
2.58 x 1077
2.55 x 107
13x 107
1.08 x 10710
3.36 x 107
5.02x 1078
2.07 x 1072
493 % 107
1.4 x 10710
2.2 %107
1.40 x 1077
3.13x 107"
4.87 x 1077
2.79 x 107
9.91 x 10710

Compound

Lead(Il) bromide
Lead(II) chloride
Lead(II) 1odide
Lead(II) carbonate
Lead(II) hydroxide
Lead(II) phosphate
Lead(II) sulfate
Magnesium carbonate
Magnesium hydroxide
Magnesium phosphate
Silver bromide

Silver chloride

Silver carbonate
Silver hydroxide
Silver iodide

Silver phosphate

Silver sulfate

K,
6.60 x 107
1.70 x 107
9.8 x 1077

7.40 x 1071
1.43 x 10713
8.0 x 1074

2.53 x 1078
6.82 x 107°
5.61 x 10712
1.04 x 1072
535%x 10713
1.77 x 10719
8.46 x 10712
20x% 1078

8.52 x 107"
8.80 x 1077
1.20 x 107

Aylward and Findlay, $I Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.
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Some standard potentials

K ' +¢

Ba®* + 2¢”

Ca®* + 2¢”

Na® + e

Mg + 2¢”

APY + 3e”

Mn®* + 2¢~
H,0 + ¢

Zn*t + 2¢”

Fe* + 2¢”

Ni?* + 2e”

Sn?* + 2¢”

Ph** + 2¢”

H* + ¢

SO +4H" + 2¢”
Cu®* + 2"

10,(g) + H,0 + 2¢
Cu' +¢”

1Ly(s) + €

i-lz(aq) +e

Fe** + ¢

Ag" +¢

iBry(l) + ¢
%Brz(aq) +¢
30,(g) + 2H" + 2¢”
ic(g) + ¢

1Cr, 0,7 + TH + 3¢
1Clyag) + &
MnO,” + 8H" + 5¢”
%Fz( g)+e”

Lt 2 (PR

Kis)
Ba(s)
Ca(s)
Nais)
Mg(s)
Al(s)
Mn(s)
3H,(g) + OH™
Zn(s)
Fe(s)
Ni(s)
Sn(s)
Pb(s)
tHy(2)

SOz(aq) - 2H20

Cu(s)

20H

Cu(s)

-

-

Fel*

Agl(s)

Br~

Br~

H,0

CF

(G- adde : %Hzo
€I

Mn** + 4H,0

15

294V
=291V
-287V
=271V
=236V
-1.68 V
-1.I18V
083V
-0.76 V
044V
024V
-0.14 V
-0.13V
0.00V
016V
034V
040V
052V
054V
062V
077V
080V
1.O8 V
LIV
123V
1.36 V
1.36 V
140V
151V
289V
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