JR PreHSC Chemistry 2004 Yearly

1 The diagram shows the volume of water displaced when an insoluble solid is placed in a measuring
cylinder containing water. The mass of the solid is 5.70 g. » Bottom of cylinder is truncated.

— 20mL — 20mL

— 10 mL — 10 mL

BEFORE SOLID PLACED IN WATER AFTER SOLID PLACED IN WATER

What is the density of the solid?

(A) 0308 gmL "
(B) 1.90gmL "
(C) 2.10gmL"
(D) 28.0gmL""

2 What does ‘m’ represent in the equation... AH = —m C AT?

(A)  molar mass of the reactant chemical

(B)  molarity of the final solution

(C)  mass of the substance being heated or cooled
(D)  moles of the reactant chemical

3 A solution is prepared by dissolving 1.50 g of Ca(OH); in enough water to produce 1.00 L of solution.
What is the concentration of the hydroxide ions in the solution?

(A) 3.00gL™"

(B) 2.00x10°mol L™
(C) 4.00x10°mol L™
(D) 150x102gL™!
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4 Which of the following is both an empirical formula and a molecular formula?

(A) CO
(B)  G3Hs
(C)  CuSO4- 5H,O
(D) NaCl
5 Which of the statements is a consequence of Avogadro’s Law?

(A)  The volume of one mole of CO and one mole of He are both 24.79 L at 25°C and 100 kPa.
(B)  One mole of a compound contains 6.022 x 10> molecules of that compound.

(C)  Mass divided by the molar mass gives the number of moles.

(D)  Gases expand when heated.

6 Which diagram shows the bonding between a water molecule and an ammonia molecule?
H H H
] | "
(A) 0----N—H (B) H Os----H—N2
. ’
H H
| |
H H
/ /
C) H—O:----INT— D 202 -t INT—
(©) 0 < (D) | <
H H
H
7 When one mole of sodium hydroxide is completely dissolved in water 41.6 kJ of heat energy is released.

A chemistry class performed a simple calorimetry experiment to determine this value and all of the
students got results lower than the accepted value.

Which statement best explains the reason for the lower values obtained?
(A)  The thermometers used were inaccurate.
(B)  The mass of water in the cup was not accurately measured.

(C)  The students didn’t wait long enough for the final temperature to stabilise.
(D)  Not all the heat produced by the dissolution was absorbed by the calorimeter.
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8 100 mL of salt water was heated in a flask from 20°C to boiling.
Which graph best represents the heating curve?

160
140
120
100
80
60
40
20

(A)

temperature of NaCl (aq)

012 3 456 78 910

heating time (minutes)

160
140
120
100
80
60 /‘

40
20
0

(B)

temperature of NaCl (ac

0123456 78 910

heating time (minutes)

160
140
120
100

80

©

40
20

temperature of NaCl (aq)

012 3 456 7 8 910

heating time (minutes)

160
140
120
100
80
60
40
20
0

(D)

temperature of NaCl (aq)

012 3 456 7 8 910

heating time (minutes)
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Questions 9 and 10 refer to the energy level diagram for the reaction...

YoHy (g + % Fa = HF( AH = —64kJmol '

Energy (kJmol )

Reaction Coordinate

9 Which statement is incorrect?

(A)  The activation energy per mole of hydrogen fluoride formed is 10 kJ mol .

(B)  The activation energy of the reverse reaction is 74 kJ mol .

(C)  The heat of reaction per mole of hydrogen fluoride is represented by the value of X.
(D)  The heat of reaction is 64 kJ mol ' of fluorine reacted.

10 What effect would adding a catalyst have on the reaction?

(A) X would stay the same and Y would become smaller.
(B) X would become smaller and Y would become larger.
(C)  Both X and Y would become smaller.

(D)  Z would become larger.

11 Which physical property of water can be used to explain its relatively high values for surface tension
and boiling point?

(A)  strong intermolecular forces
(B)  low molecular mass

(C)  low viscosity

(D)  high solvency
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12 Hydrogen chloride has a very high solubility in water = 70 g per 100 g H,O at 20°C.

Which intermolecular force best explains this high aqueous solubility?

(A)  dispersion force
(B)  dipole — dipole force
(C)  hydrogen bonding
(D)  all of the above
13 To which of these reactions can Guy—Lussac’s law be applied?
(A) Few + S — FeSgy
(B)  2Hig + Oz — 2HO
(©)  Ba'uy + SO @y — BaSOsy
(D) HCl @ag T NaOH (aq) — NaCl g T H,O )
14 One mole samples of metals are completely reacted in oxygen gas to form metal oxides.

The table shows the formulae results...

Which metal requires the most moles of oxygen to form an oxide?

(A)
(B)
©)
(D)

METAL | METAL OXIDE FORMED
Na Na,O
Mg MgO
Al Al,O3
Ni NiO,

Na
Mg
Al
Ni

15 Which of these solute types is insoluble in water?

(A)
(B)
©)
(D)

non—polar covalent
covalent network
large molecular

all of the above
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Part B — 48 marks
Attempt Questions 16 — 27
Allow about 90 minutesfor thispart

» Show all relevant working in questions involving calculations.

Question 16 (2 marks)

Construct Lewis electron dot structures for water and hydrogen sulfide...

WATER

HYDROGEN SULFIDE

Question 17 (3 marks)

Identify whether the compound is soluble (s) or insoluble (i) in water...

Compound | NaCl | sucrose

NaOH | HCI

cellulose | SiO,

sori?

Question 18 (4 marks)

(a) Identify the physical property of water which explains its ability to moderate the temperature of aquatic

environments. (1 mark)

(b) Thermal pollution can cause serious environmental problems in waterways.

(1) Identify a source of thermal pollution.

(1 mark)

(i))  Discuss the implications for life if a body of water is affected by thermal pollution. (2 marks)
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Question 19 (2 marks)

The diagrams show the crystal structures of diamond and ice...

DIAMOND ICE

Describe how these crystals are held together.

Question 20 (6 marks)

When nickel(II) chloride (NiCl,) solution is added to sodium hydroxide solution, a green precipitate forms.

(a) Write the net ionic equation for the reaction. (1 mark)

(b) In one reaction, 60 mL of 0.20 mol L ' sodium hydroxide is added to 40 mL of 0.50 mol L ! solution
of NiCl,.

(1) Calculate the mass of precipitate formed. (3 marks)
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Question 20 (continued)

(i)

Question 21

Calculate the concentration of chloride ions in the final solution. (2 marks)

(6 marks)

Weighed samples of aluminium and magnesium were reacted with excess dilute hydrochloric acid solution,
each metal—acid reaction producing hydrogen gas. The table shows the masses of metal reacted and the
resultant volume of hydrogen gas produced at 25°C and 100 kPa.

METAL | MASS OF METAL (g) | VOLUME OF H, (mL)
Al 0.108 150
Mg 0.0973 100
(a) From the data in the table above, calculate these quantities... (2 marks)
METAL MOLES OF METAL REACTED MOLES OF Hy PRODUCED
Al
Mg

(b) What is the mole ratio between each of the metal reacted and the hydrogen gas produced? (1 mark)

(©) Write the balanced formulae equations for the reactions of each metal with dilute HCI.

Al : H,

Mg : H,

(2 marks)
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Question 21 (continued)

(d) Do the equations in (¢) support the results of the experiment? Explain. (1 mark)

Question 22 (2 marks)

15.9 grams of potassium dichromate (K,Cr,07) are dissolved in a sufficient amount of water to make up exactly
250 mL of solution.

What is the concentration of the solution? (2 marks)

Question 23 (1 mark)

How many hydrogen atoms are present in 25.6 g of urea, (NH,),CO?
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Question 24 (6 marks)

Nikita performs a simple calorimetry experiment to determine the molar AHgojytion for KOH.
The table shows her experimental data ...

Mass of water in calorimeter | 150 g

Mass of KOH dissolved 569

Initial temperature of water 18°C

Final temperature of water 27°C

(a) Calculate the molar AHgojution for KOH using Nikita’s data. (3 marks)

(b) KOH is also soluble in ethanol. Nikita plans to repeat the experiment using ethanol as the solvent
instead of water and she thinks about the changes to the equation... AH = —m C AT

(1) Compare (relatively) the specific heat capacity (C) of ethanol with the value of water. (1 mark)

(i))  Considering your answer in (i), predict the effect on the AT, i.e. will it decrease, increase or
remain the same compared to the AT of water? (1 mark)

(c) Identify a salt where AHgopution 1S endothermic. (1 mark)

JRAHS Year 11 Chemistry Final Exam - 2004 Page 10 of 15



Question 25 (5 marks)

(a) Kiely conducts a series of investigations on factors which effect reaction rate. In trial 1, she reacts a one
centimetre cube (1 cm®) of magnesium weighing 1.74 g with 200 mL of 3 mol L ~' HCI in a beaker.
In trial 2, she reacts eight % centimetre cubes (total weight = 1.74 g) simultaneously in a beaker.

TRIAL 1 TRIAL 2

Identify which trial has the fastest rate and identify the factor which causes the effect. (1 mark)

(b) Kiely broadens her investigation and explores the effects of temperature and concentration on reaction
rate.

(1) What effect would you predict for temperature variations and how is this effect explained on a
particle level? (2 marks)

(i1) What effect would you predict for concentration variations and how is this effect explained on a
particle level? (2 marks)
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Question 26 (4 marks)

Propanone (C3HgO) isaflammable liquid used extensively as a solvent.

Write a balanced chemical equation showing the complete combustion of propanone. (1 mark)

(2)

Write a balanced chemical equation showing the incomplete combustion of propanone. (1 mark)

(b)

Identify a pollutant produced in equation (b) and explain how its production can be avoided. (2 marks)

(©)

Question 27 (7 marks)

(a) Complete the energy level diagram by drawing in a curve for an endothermic reaction... (1 mark)
>
(@)
o
c
w
Reaction coordinate
(b) In the diagram, draw a dashed ( —— — —) line showing the effect of employing a catalyst. (1 mark)
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Question 27 (continued)

(c) Explain how a catalyst speeds up reaction rate. (1 mark)

(d) Identify a catalyst used in industry. (1 mark)

(e) Study the four energy level diagrams (I-1V) ...

I II 111 v
(1) Which diagram best represents the most easily ignitable fuel? (2 mark)
(i1))  Which diagram best represents a fuel with the highest ignition temperature? (2 mark)
3} Complete the graph by drawing in a line or curve showing the relative relationship between the

kinetic energy of particles and the temperature as they are heated up... (1 mark)

[}

S

T

o

Q.

(S

(5]

|_

Kinetic Energy
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HIGHER SCHOOL CERTIFICATE EXAMIHATIOH
Chemistry

DATA SHEET

Avogadro constant, Ny ...,
Volume of 1 mole ideal gas: at 100 kPa and
at 0°C (27315 K) ..
at 25°C (298.15 K) .

Tonisation constant for water at 25°C (298.15 K), K,
Specific heat capacity of water ...

Some useful formulae

pH = ~log, 1 H"]

AH = -mCAT

Some standard potentials

K'+e 2 K 294V
Bat 4 26" = Ba(s} -2.91 ¥
Ca®t 428" ¥ Cals 287V
Na¥ +e” el Nais} - TV
Mg+ 26 = Mpls} ~236V
ALY 5 3er = Al(s) 168V
Mn® + 2¢7 = Ma(s) ~Li8V
HO+e¢ w  IHg) + OH" 083V
Zalt 4+ 2¢" w2 Znls) DAV
Fe™* + 2¢" W Fels) 044V
NE 4 26 = Nifs) 024V
Sn¥t 4 2o = Ynis} 04V
PR 4 20 T Pbiy) 13V
H e = Mg 0oV
S00 48" 4 267 = SO laq)+ 2RO ALY
o 4 207 = Cufy) 034
0.0  + H,0 4 267 = 200" G40V
Cut + ¢ = Culs) .52V
)+ e W 054V
%fz{aq) +g == 062V
e = Pt 837v
Agt e = Agls) 180V
{8 e e #= By LY
%Brz{aq} $o” wh o B Loy
$0,8) + 2H' + 207 = HO La3v
IChgr + e w2 136V
R0+ A t3e” 2 OPTHIHD 136V
1Chagy+ e Sl - L4V
MnO,”+ 8H' + 5¢ M 40 151V
16(g) e = 289V

Aylwand and Findlay, § Chemical Data {5t Edition} is the principal sousce of data Tor
this examination paper. Some data may have been modified for examinulion ptrposes.
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PERIODIC TABLE OF THE ELEMENTS

i 2
H He
1.008 4.063
Hydrogen KEY Hehum
3 4 Atommic Number 79 5 6 7 8 9 15
| ¥ Re A Symbol of element B o ™ 8] ¥ Ne
6.941 9012 Awpnic Weigh: | 1070 10.81 12.01 14.01 16.00 19. 20,18
Lithiom Berylivm Chiadek e of wloment Boron Carbuoee Nitropen DOnvgen Fluodme Hoon
] 12 i3 i4 15 16 1 i8
Na Mg i Al 5i P S Ci Ar
2299 2431 2698 28.08 3697 3267 35.45 3695
Sodinm Magnasinm _ Abrminium Silictn Phosphons Sulfier Chlorke Argos
19 26 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
X Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 | 40.08 44.96 47.87 50.94 52.60 54.94 55.85 58.93 58.69 63.55 6539 69.72 72.61 1492 78.56 8.50 83.80
Poaussioge Calcium: Scambisn: Thantum: Vanath Ct i M {eon Cobalt Mickel Copper i GaHiipm Crortoaningg Azsenic Sctenimn Bromine Krypien
37 38 34 40 41 42 43 44 45 46 47 48 49 30 51 52 53 54
Rb LH Y Zr Nb Mo Te Ru Rh Bd Ag Cd In Sn Sk Te I Xe
85.47 87.62 28.91 91.22 92.91 9594 | [98.91] | iOL1 102.9 1664 7.9 ii2a i14.8 118.7 :21.8 127.6 1269 1313
Rubiditn Senttuse Yarura Zircem Wik Molybd “Fechnet: Rauthent Rhndime: Paliadivm Shver Cadmivm Tndhiten Tie Aoy Teilurinm fodine Xenon
33 36 -1 72 73 14 15 76 T 18 74 80 81 82 83 24 85 86
Cs Ba Hi Ta W Re Os Ir ™ A Hg Tl Ph Bi Po At Rn
1329 137.3 178.5 18¢.9 1838 1862 196.2 1922 19351 1978 2606 2044 2072 2000 | [21001 | (21001 | [222.0]
Caesium Barium Lanthanides Hafalum Tantaburm “Tupgsica Risenitlon Osminme Tridivm Platinum Gold Mereury Tl bad Bisrmth Polardesra Asiasine Radons
87 88 35103 104 105 106 107 108 155 110 It 112 113 114 115 116 17 118
Fr Ra Rf Db Sg Rh Hs Mt Uan Un Hub LUz Uh Vuo
[223.6] | [226.0% £261.1] | 1262.1] | £263.1] | 26401 | 1265.1] [268] s e e e e s
Francivm Radium AcTinid Ruth it Dubnt Seahargiem Hohgt Hassium Meimeri L i L Lt Unnnguadiem Lhmexivm Ehavncesim
Lanthanides
37 58 59 66 61 62 63 64 635 66 &7 68 GY 76 71
La Ce Pr Nd Pm Sm Eu Gd b Dy Ho Er Tm ¥b Lu
1385 140.1 1469 442 | [1469] | 1504 152.0 1513 1385 1625 i64.9 1673 168.9 173.6 5.0
Lanthanum Ceriem | Frascodymivm] Neodvmium | P ki i Enrosi Cadnkini “Yerbi Lrvapros Hedsor Erbinm Thutinm ¥rerhivm Laneries
Actinides
) 90 91 52 93 94 95 96 97 [ o8 | 99 160 101 102 03
Ac Th Pa u Np P Am Cm Bk ; Cf m Es fim Md No ir
{22701 | 2320 2314 2380 | [237.01 | 1238.1) | (24111 1§ [244.1] | [249.1) m [252.11 { 1252.11 | 1257.1} | [258.11 § [285.1) | {262.13
Actintam Fhuriten ProAacHnbsm Uranivm Nepruniam Futoniyy Agreriviane Cuerimm Berkelium i Cafifornivm Binseintum Feapeit st endebevizes Neubelmm Lawrnoium

Where the atomie weight is not known, the relative stomic mass of the most commen radioactive isotope is shown in brackets.
The atomic weights of Np and Tc are given for the isotopes 22"Np and T
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JR PreHSC Chemistry 2004 Yearly Solutions

Multiple Choice Answers

QL |Q2 Q3 |04 |Q5 |Q6 |Q7 |08 |Q9 |Q10 |Qll |Q12 |Q13 | Q14 | Q15
B |C |C |A |A |c |p |c |p |A |[A |B |B |D |D

Part B — 48 marks
Attempt Questions 16 — 27
Allow about 90 minutesfor thispart

» Show all relevant working in questions involving calculations.

Question 16 (2 marks)

Construct Lewis electron dot structures for water and hydrogen sulfide...

WATER HYDROGEN SULFIDE

H:O:H H:S :H

Question 17 (3 marks)

Identify whether the compound is soluble (s) or insoluble (i) in water...

Compound | NaCl | sucrose | NaOH | HCI | cellulose | SiO,

sori? S S S S i i

Question 18 (4 marks)

(a) Identify the physical property of water which explains its ability to moderate the temperature of aquatic
environments. (1 mark)
specific heat capacity

(b) Thermal pollution can cause serious environmental problems in waterways.
(1) Identify a source of thermal pollution. (1 mark)
power generating stations or industrial plants
(i)  Discuss the implications for life if a body of water is affected by thermal pollution. (2 marks)

Thermal pollution causes heat stress in aquatic organisms. Heat stress has diverse
consequences including increased metabolic rate, increased heart rate and decreased ability of
haemoglobin (and other blood pigments, e.g. hemovanadin) to carry oxygen. Thermal pollution
also decreases the amount of dissolved oxygen in water and some species of fish (e.g. trout) will
not breed if the water is too warm. » Any one point mentioned (1 mark) and elucidated (1 mark).

JRAHS Year 11 Chemistry Final Exam Solutions — 2004 Page 1 of 8




Question 19 (2 marks)

The diagrams show the crystal structures of diamond and ice...

paa

DIAMOND ICE

Describe how these crystals are held together.

Diamond is held together by covalent bonds. (1 mark)

Ice is held together by hydrogen bonding. (1 mark)

Question 20 (6 marks)
When nickel(II) chloride (NiCl,) solution is added to sodium hydroxide solution, a green precipitate forms.

(a) Write the net ionic equation for the reaction.
Ni *aq + 20H (ay — Ni(OH),, P Correct equation with phases. (1 mark)

(b) In one reaction, 60 mL of 0.20 mol L ~' sodium hydroxide is added to 40 mL of 0.50 mol L ~' solution
of NiCl,.

(1) Calculate the mass of precipitate formed. (3 marks)
moles NiCl, = ¢ xV = 0.50 mol L ™" x 0.040 L = 0.020 mol
moles NaOH = ¢ xV = 0.20mol L ™ x 0.060L = 0.012mol .. NaOH is the limiting reactant
mol Ni(OH), = % mol NaOH = % x 0.012 mol = 0.0060 mol
mass Ni(OH), = n xM = 0.0060 mol x 92.706 g mol = 05562 = 0.56 g
» Correct answer with relevant working. (3 marks)
» Incorrect answer with two of correct moles of NiCl, and NaOH (2 marks)
Correct mass from incorrect mol OH ~
» Incorrect answer with correct mol NiCl, and NaOH (1 mark)

or correct mass from incorrect mol OH ™
or correct answer with no working
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Question 20 (continued)

(i)  Calculate the concentration of chloride ions in the final solution. (2 marks)

mol CI~ = 2 x mol NiCl, = 2 x 0.020 mol = 0.040 mol (1 mark)

[CI"] =n+V = 0.040mol +0.10L = 0.40mol L - (2 mark)

Question 21 (6 marks)

Weighed samples of aluminium and magnesium were reacted with excess dilute hydrochloric acid solution,
each metal—acid reaction producing hydrogen gas. The table shows the masses of metal reacted and the

resultant volume of hydrogen gas produced at 25°C and 100 kPa.

METAL | MASS OF METAL (g) | VOLUME OF H, (mL)

Al 0.108 150

Mg 0.0973 100

(a) From the data in the table above, calculate these quantities... (2 marks)

MOLES OF H, PRODUCED

METAL MOLES OF METAL REACTED
n=m+M n=V=+2479Lmol "
Al n = 0.108 g + 26.98 g mol ~* n = 0.150L +24.79 L mol ™"
n = 0.00605 mol

n = 0.00400 mol

n=m=+M = V+2479L mol ™"
Mg n = 0.0973 g + 24.31g mol ™" n = 0.100L +24.79 L mol ™*
n = 0.00400 mol n = 0.00403 mol

n

(b) What is the mole ratio between each of the metal reacted and the hydrogen gas produced? (1 mark)
Al : H, Mg : H;
1:1.51 _
or 2:3 Ll
(c) Write the balanced formulae equations for the reactions of each metal with dilute HCl. (2 marks)
2A| (s) + 6HC| (aq) — 2A|C|3 (aq) + 3H2 ()
Mg ) *+ 2HCl @y — MQCly g + Hz (g
Page 3 of 8
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Question 21 (continued)

(d) Do the equations in (¢) support the results of the experiment? Explain. (1 mark)

Yes, the results of the experiment are in concordance with the results shown by the metal
to hydrogen gas ratio as expressed in the balanced equations.

Question 22 (2 marks)

15.9 grams of potassium dichromate (K,Cr,07) are dissolved in a sufficient amount of water to make up exactly
250 mL of solution.

What is the concentration of the solution? (2 marks)

moles K,Cr,0; = m+M = 159 g +294.2 g mol ™" = 0.540 mol (1 mark)

[ KoCr0O7] = n+V = 0.540 mol +0.250 L = 0.216 mol L - (1 mark)

Question 23 (1 mark)

How many hydrogen atoms are present in 25.6 g of urea, (NH,),CO?

moles urea = m+M = 25.6 g + 60.062 g mol ™ = 0.426 mol

0.426 moles urea x 4 x 6.022 x 10%® atoms mol ™

number of hydrogen atoms

1.02 x 10** atoms (1 mark)

number of hydrogen atoms
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Question 24 (6 marks)

Nikita performs a simple calorimetry experiment to determine the molar AHgojytion for KOH.
The table shows her experimental data ...

Mass of water in calorimeter | 150 g

Mass of KOH dissolved 5609

Initial temperature of water 18°C

Final temperature of water 27°C

(a) Calculate the molar AHgojution for KOH using Nikita’s data. (3 marks)

AH = —mCAT = — 1509 x4.18J g " C° x (27 - 18°C) = 5643J = 5.643kJ (1 mark)
AHg™ = AH +gxon = 5.643kJ +5.6g = 1.008 kJ g~ (1 mark)
molar AH = AHg ™ x Mxoy = 1.008kJ g ™" x 56.108 g mol ™" = 56.54 = 60 kJ mol ™ (1 mark)

» The final answer is expressed in one significant figure due to the AT subtraction calculation.

(b) KOH is also soluble in ethanol. Nikita plans to repeat the experiment using ethanol as the solvent
instead of water and she thinks about the changes to the equation... AH = —m C AT

(1) Compare (relatively) the specific heat capacity (C) of ethanol with the value of water. (1 mark)
Cethemol < Cwater
(i1) Considering your answer in (i), predict the effect on the AT, i.e. will it decrease, increase or
remain the same compared to the AT of water? (1 mark)

Ethanol’s lower specific heat capacity would cause the AT to be greater than water’s.

(c) Identify a salt where AHgopution is endothermic. (1 mark)

AgN03 CuSQ, - 5H,0 KCI KiI KNO; MgSO47H20 NaCl NaNO; Na,SO, - 10H,0 NH4C| NH4NO;
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Question 25 (5 marks)

(a) Kiely conducts a series of investigations on factors which effect reaction rate. In trial 1, she reacts a one
centimetre cube (1 cm®) of magnesium weighing 1.74 g with 200 mL of 3 mol L ~' HCI in a beaker.
In trial 2, she reacts eight % centimetre cubes (total weight = 1.74 g) simultaneously in a beaker.

TRIAL 1 TRIAL 2

Identify which trial has the fastest rate and identify the factor which causes the effect. (1 mark)

Trial 2 has the fastest rate because the magnesium cubes have greater surface area.

(b) Kiely broadens her investigation and explores the effects of temperature and concentration on reaction
rate.

(1) What effect would you predict for temperature variations and how is this effect explained on a
particle level? (2 marks)

An increase in temperature would increase reaction rate. (1 mark)

This effect is primarily explained by the fact that more reactant molecules will have more energy to react
properly, i.e. exceed the activation energy requirement. (1 mark)

» A minor effect is the increase in collision frequency of the reactant molecules... an answer grudgingly
accepted!

(11))  What effect would you predict for concentration variations and how is this effect explained on a
particle level? (2 marks)

An increase in reactant concentration would increase reaction rate. (1 mark)

This effect is explained by the fact that the collision frequency of the reactant molecules will increase.
(2 mark)

» Anincrease in the concentration of only one of the reactants will cause this effect.
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Question 26 (4 marks)

Propanone (C3HgO) isaflammable liquid used extensively as a solvent.

(a) Write a balanced chemical equation showing the complete combustion of propanone. (1 mark)
C;HgO ot 40, @ 3CO, @ T 3H,0 0)
(b) Write a balanced chemical equation showing the incomplete combustion of propanone. (1 mark)
CsHeO () + 2%20; — Cg + COp) + COz ) + 3H0 g
» Several other equations are possible.
(©) Identify a pollutant produced in equation (b) and explain how its production can be avoided. (2 marks)

Cor COis apollutant. (1 mark)

Pollution can be avoided by providing sufficient oxygen to the combusting fuel. (1 mark)

Question 27 (7 marks)

(a) Complete the energy level diagram by drawing in a curve for an endothermic reaction... (1 mark)
>
()]
)
c
w
Reaction coordinate
(b) In the diagram, draw a dashed ( ————) line showing the effect of employing a catalyst. (1 mark)
Page 7 of 8
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Question 27 (continued)

(©)

(d)

(e)

&)

Explain how a catalyst speeds up reaction rate. (1 mark)

Catalysts speed up reaction rates tremendously by providing an alternative reaction mechanism
(pathway) with a lower activation energy.

Identify a catalyst used in industry. (1 mark)

Nickel (margarine manufacture), platinum (diverse uses), Fe;0, (ammonia manufacture),
V,0s (sulfuric acid manufacture).  » Only name or formulais required.

Study the four energy level diagrams (I-1V) ...

I II III IV

(1) Which diagram best represents the most easily ignitable fuel? 111 (1 mark)

(1))  Which diagram best represents a fuel with the highest ignition temperature? | (1 mark)

Complete the graph by drawing in a line or curve showing the relative relationship between the
kinetic energy of particles and the temperature as they are heated up... (1 mark)

Temperature

Kinetic Energy

» Temperature is directly proportional to the average kinetic energy of the particles.
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