SYDNEY GRAMMAR SCHOOL

TRIAL EXAMINATION 2022
FORM VI CHEMISTRY

STRUCTURE OF PAPER
SECTION |
A: Multiple Choice

Allow about 30 minutes for this section.

20 marks

SECTION Il 80 marks

Allow about 2 hours and 30 minutes for this
section.

EXAM INSTRUCTIONS

EXAMINATION
DATE: Fri 12th August 8.40am
DURATION: 3 hours + 5 minutes reading time
MARKS: 100

CHECKLIST
Each boy should have the following:

[1 1 Examination Paper (data sheet
attached on back)

[0 1 Multiple-Choice Answer Sheet

e Remove the centre staple and hand in all parts of the paper in a neat bundle.

o WRITE YOUR CANDIDATE NUMBER IN THE SPACE PROVIDED AT THE TOP OF
EACH PAGE WHERE INDICATED ON PAGE 11, 15, 21 and 27.

Authors: MTK, TW, AKBB, JLS



Sydney Grammar School Form VI Chemistry 2022 Trial Examination

LEFT BLANK INTENTIONALLY

Page 2



SECTION I: MULTIPLE CHOICE (20 marks)

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 Which of the following is part of Arrhenius’s theory of acids and bases?

A)
(B)
©)
(D)

Bases liberate OH" ions in solution.
Acidity is due to the presence of oxygen in non-metal compounds.
Compounds which contain hydrogen are acidic in nature.

All acids taste sour.

2 Which class of organic molecules undergo addition reactions?

A)
B)
©)
(D)

alkenes
alkanes
alkanols

amines

3 If a solution of HCI(aq) has a pH of 2 and an equimolar concentration of acid X has a

pH of 1.8, acid X is most likely to be a:

(A)
B)
©)
(D)

Strong monoprotic acid
Strong polyprotic acid
Weak monoprotic acid

Weak polyprotic acid

4 In which of the following reactions would decreasing the volume of the reaction vessel

(at constant temperature) leave the amount of reactants and products unchanged?

N2(g) + 3Hz(g) = 2NHa(g)
2Nx(g) + O2(9) = 2N-0O(g)
2NO2(g) = N20Ou(9)

N2(g) + O2(g) = 2NO(g)

Page 3



Sydney Grammar School Form VI Chemistry 2022 Trial Examination

5 Which of the following molecules is a secondary amide?

\_{D MD

NH NH.,

0 N
N—A{

N— /H

/ /

)

( (B) (C) (D)

6 Consider the titration apparatus below.

Titration Set Up:

~—buret
titrant—~

[TTTTTTTTITTITTITII0

stopcock

analyte

Figure 1: Titration Setup

Which of the following combinations of liquids should be used to rinse the glassware prior
to commencing the titration to enhance the accuracy of the process?

Burette Pipette Conical flask
(A) deionised water deionised water deionised water
(B) deionised water analyte deionised water
(@)} titrant analyte deionised water
(D) titrant deionised water deionised water
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7

10

In which of the following titration reactions would buffering of the solution occur?

) A strong acid added to a strong base
B) A strong acid added to a weak base
A strong base added to a strong acid

)
D) A weak acid added to water

Which of the following molecules will not react with acidified potassium dichromate

solution?

(A)  2-methylbutan-2-ol

(B) butanal
(C) butan-2-ol
(D) butan-1-ol

Which of the following is true for 3-methylbutan-2-one, shown below?

HyC
CHs

CHs

(A) It forms a silver mirror on treatment with Tollens’ reagent [Ag(NHs)?]*.
(B) Itis afunctional group isomer of pentan-1-ol.

(C) It may be prepared by the catalysed hydration of 3-methylbut-1-yne.
(

)
D) It will show five distinct carbon atoms in spectroscopy.

A 35 mL sample of 0.25 M NaOH solution was placed in a 1 L volumetric flask and

then filled with deionised water up to the mark. What is the pH of the final solution?

(A) 0.00875
B) 2.06
11.94

(
©)
D) 12.15
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11 Methane reacts with an excess of chlorine in the presence of UV light. What are the

products of the reaction if it goes to completion?

(A) CHsCl and H,
(B) CHsCl and HCI
(C) CClsand H,
(D) CCls and HCI

12 What is the IUPAC name for the compound shown below?

.

F

(A)  2,2-dimethyl-3-fluoro-4-chloroheptane

(B) 4-chloro-5-fluoro-6,6-dimethylheptane
(C)  4-chloro-3-fluoro-2,2-dimethylheptane
(D)  4-chloro-2,2-dimethyl-3-fluoroheptane

13 Consider the following *C NMR spectrum.

Which of the following compounds would have this spectrum?

(A) pentane

(B) pentanal

(C) pentanoic acid
(D)

D) 2-methylbutane
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14 Equal amounts of four compounds are added to the same volume of water. Which

compound would produce a solution with the highest pH?

)  CHsCONHCH;
(B) CHsCOOH
(C) CHsCOOCH;
(D)  CHsCH,NH,

15 Sulfur trioxide can be produced from the reaction of sulfur dioxide and oxygen

according to the following equation:

2S0,(g) + Os(g) = 2S0s(g)

One mole of sulfur dioxide and two moles of oxygen are mixed in a reaction vessel, and
the system allowed to proceed towards equilibrium.

Which of the following statements about this system is true?

(A) The concentration of O(g) will always be half of the concentration of SO(g).

(B) The concentration of SO2(g) will increase at the same rate as the SOs(g)
concentration is increasing.

(C) The concentration of O.(g) will decrease at double the rate that the SO,(g)
concentration is decreasing.

(D) The concentration of Oz(g) will decrease at half the rate that the SOs(g)
concentration is increasing.

16 The K, of chromium(lll) hydroxide is 6.3 x 102'. What is the concentration (in mol L™)

of chromium(lll) ions in a saturated solution of chromium(lll) hydroxide?

(A) V6.3 x 10-31

3/6.3 x10731
(B) /—
4/6.3 x10731
©

5[6.3 x10731

(D) 108
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17 If 1 mL of an acid with a pH of 5 is added to 999 mL of deionised water, what is the

pH of the new solution?

(A)  pHS5
(B) pH6
€ pH7
D) pH8

18 Which of the following compounds has the highest solubility (in g L=)?

Compound Molar mass (g mol') Ksp
(A) | Lithium chloride 42.39 395
(B) | Sodium chloride 58.44 42
(C) | Potassium chloride 74.55 22
(D) | Rubidium chloride 120.9 56

19 Consider the following reaction:

Ha(g) + lo(s) = 2HI(g) AH® = -9.5 kJ mol™’

Which of the following changes, when imposed on this system at equilibrium, will result

in an increased concentration of HI(g) when equilibrium is re-established?

(A) Halving the volume of the system.
(B) Adding l»(s).

© Removing HI(g).

(

D) Increasing the temperature of the system.
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20 Consider the following reaction:

W(g) + 2X(g) = 2Y(9) + Z(g) K. = 200

If 0.5 mol of W and 0.5 mol of X are placed in a sealed 0.5 L vessel and allowed to

react, which of the following is true once the system reaches equilibrium?

A 2W]=[X]
B WI>I[X]
© M=[X
O) >l
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SECTION IlI: 80 marks

Attempt ALL Questions
Write your answer in the space provided. CANDIDATE NUMBER
Question 21 (5 marks) Marks

The definition of acids and bases has changed often over time.

a) State the Bronsted-Lowry definition of a base. 1

b) Explain how the Brgnsted-Lowry definition of a base is an improvement on the
Arrhenius model, using an example and a relevant equation to illustrate this. 3

c) ldentify a limitation of the Bragnsted-Lowry model. 1

Page |1



Sydney Grammar School Form VI Chemistry 2022 Trial Examination

Question 22 (3 marks) Marks

The K, for barium fluoride is 3.10 x 10, Calculate the solubility (in g per 100 mL) of
barium fluoride.

Question 23 (6 marks)

Titration is an analytical technique used to determine the unknown concentration of an
acid or base.

(@) A piece of equipment often used in a titration is shown in the diagram above.
Name this piece of equipment and identify its purpose in a titration. 2
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Question cont. Marks

(b) The titration curve below represents the change in pH when a monoprotic 0.1 M
strong acid is incrementally added to a strong base during a titration.

14 -

12

10

0 5 10 15 20 25 30 35 40 45 50

Volume of titrant (mL)

On the same graph, sketch the curve you would get if you were to incrementally
add a monoprotic 0.1 M weak acid to the same base solution.

() Indicators used in titrations are usually weak acids. Identify and explain the effect
of adding too much indicator when conducting this titration. 2
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Question 24 (7 marks) Marks

Dinitrogen tetraoxide, a colourless gas, decomposes to form brown nitrogen dioxide gas,
according to the following equation.

N204(g) = 2NO.(g) AH® = +57 kJ mol™’

A mixture of dinitrogen tetraoxide and nitrogen dioxide is placed in a sealed syringe.

(@ Using collision theory, explain the effect of increasing the temperature of this
system on the equilibrium constant, K.. 4

A 1.00 L reaction vessel containing 0.100 mol of dinitrogen tetraoxide gas is allowed to
come to equilibrium. 0.250 mol of nitrogen dioxide is then added and the system allowed
to reach equilibrium again. The final concentration of nitrogen dioxide in the vessel is
0.400 mol L™". The temperature is constant throughout these experiments.

(b) Calculate the equilibrium constant, K., for this reaction. 3
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Question 25 (3 marks)

Vitamins are biologically important molecules. Two examples, Vitamins A and C, have
their structures shown below.

f1:3(:: (::|'|3 (:'P-IS (:;}-IS I-i(:)
NP G N OH HO 0
CHs HO  OH
Vitamin A Vitamin C

Vitamin A is a fat-soluble whereas Vitamin C is water soluble. Account for the difference in
solubilities of these two vitamins.
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Question 26 (6 marks) Marks

The following table gives the names of some structural isomers with the molecular
formula CsHjo.

Isomer Structure

A e SN

c A

(@) Draw a position isomer of isomer A. 1

(b) Chemical tests can be used to distinguish between samples of isomer A and
isomer B. Identify a suitable test, stating expected results. 2

() Name isomer C. 1
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Question cont. Marks

(d) Draw the product(s) formed when isomer C is hydrated using dilute sulfuric acid. 2
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Question 27 (8 marks) Marks

Gaseous A molecules undergo a reversible chemical reaction to form gaseous B
molecules. The graph below shows how the concentrations of A(g) and B(g) molecules
change over time, when placed in a 2.0 L reaction vessel at constant temperature. The
graph for A(g) is not completed yet.

Concentration vs time

2.0

1.8

1.6
__ 14
T—l [A] 1
£ -==1[8]
c 1.0
0 N
® \‘___ "—---
b 0.8 "‘
c -/
@ U
e 06 e m—— ’/
o e
o 77

04 —#

[ 4
l’
0.2 ;
[ 4
0.0
0 2 4 6 8 10 12 14 16 18 20
time (min)

(@ Explain the shape of the [B] curve from 0 to 8 min. 3
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Question cont. Marks

(b) Calculate the equilibrium constant for this system. 2

At t = 8 min, some A(g) is added to the 2.0 L reaction vessel.

(c) Calculate the amount (in mol) of A(g) added to the 2.0 L reaction vessel. 3
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Question 28 (3 marks)
pKa is a convenient way to express the relative strength of a weak acid.

If the pKa of methanoic acid is 3.75, determine the pH of a 2.0 M solution.
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CANDIDATE NUMBER

Question 29 (4 marks)

When 100 mL of 0.500 mol L' copper(ll) nitrate solution is added to 150 mL of
0.800 mol L' potassium hydroxide solution, a precipitate is produced.

Calculate the concentrations of copper(ll) ions and hydroxide ions remaining in the
solution after precipitation occurs?
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Question 30 (6 marks) Marks

Ethyl benzoate has a pleasant odour described as cherry and grape. It can be
synthesised from benzaldehyde via intermediate A as seen in the diagram below.

(@ Complete the boxes in the flow diagram below to show how ethyl benzoate can be
synthesised from benzaldehyde in two steps. You should include:

i) Structure for intermediate A.
ii) Reagent required for Step 1.
iii) Structure for the reactant of Step 2.
iv) Conditions required for Step 2. 4
O . . ;
STEP 1 i) Structure for intermediate A
H >

i) Reagent:

benzaldehyde
+
STEP 2 i) Structure for reactant added in
O < Step 2

0/\ iv) Conditions

ethyl benzoate

(b) Identify a chemical test (including the predicted results) that can be used to
distinguish between ethyl benzoate and benzaldehyde. 2

Page 22



Sydney Grammar School Form VI Chemistry 2022 Trial Examination

Question 31 (6 marks) Marks

Enthalpy of neutralisation is a measure of the amount of energy released per mole of
water formed when an acid reacts completely with a base. The enthalpy of neutralisation
when sodium hydroxide reacts with sulfuric acid is =57.3 kd mol-".

(@) Write the net ionic equation for this neutralisation reaction. Include details of AH. 1

(b) 110.0 mL of 1.00 mol L' sodium hydroxide (density 1.04 g mL™") is mixed with
50.0 mL of 1.00 mol L™" sulfuric acid (density 1.06 g mL"") in a Styrofoam cup. The
initial temperature of each solution is 25.0°C.

Assuming that the resulting solution has a specific heat capacity of 3.93 J K" g,
calculate the final temperature reached. 5
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Question 32 (5 marks) Marks

This question is about polymers. Some golf balls are made from polymers including
polyisoprene and polyurethane.

(@) Polyisoprene is an addition polymer. Its monomer, isoprene, is a branched,
non-cyclic hydrocarbon that is 88.16% carbon by mass. Its mass spectrum is
shown below.

120
100 7
= 80
E 53 68
£ =
F
< 40
(44
20 2 } | | . - P
26 3 49 ot 63
0 ‘I 25' la al‘ J’GI |43 8 I| 1 Emlll“l‘SE
10 15 20 25 30 35 40 45 50 55 60 65 T
m/z
Draw a possible structure for the monomer, isoprene. Show all working. 3
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Question cont. Marks

(b)  Polyurethane is a condensation polymer. 1

i. Describe one difference between an addition polymer and a condensation polymer.

i.  The repeating unit for polyurethane is shown below. 1

%/'CLO/\/ OYNH\/\NH%

O

Draw the structure of possible monomers that could be combined to synthesise
polyurethane.
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Question 33 (4 marks)

If 12 mL of calcium hydroxide (pH = 11.5) is mixed with 7.0 mL of nitric acid (pH = 1.8),
calculate the final pH of the solution.
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Question 34 (9 marks)

Consider the following reaction scheme.

A
H H B)H ci
| | Step 1 ||
H—C—C—H ——— H—?—?—H
U i
lStepZ
D H o C)H H
l 4 Step 3 | I
H—(I)—C\ — H—CIZ—CI‘,—OH
H H H H

Outline the reagents and conditions for each of the steps of this scheme and then discuss
whether you could use the features shown in both IR and proton NMR spectroscopy to
confirm that these products have been formed from the reactants in each step.

Page 28



Sydney Grammar School Form VI Chemistry 2022 Trial Examination

Page 29



Sydney Grammar School Form VI Chemistry

2022 Trial Examination

Question 35 (5 marks)

Marks

Three unknown 0.1 M solutions each contain one cation and one anion, though it is not

certain if the ions are either:
cations: Mg?*, Na*, Ag*, Pb?

anions: COs*, CHsCOO-, SO.>, CI-

Some experiments are performed on new samples of each solution with the results shown in

the table below:

that darkened in UV

Experiment / Result A B C
Add HNOs(aq) bubbles vinegar smell NVR
Add BaClx(aq) white precipitate white precipitate NVR

Add NHs(aq) NVR brown precipitate
or OH(aq) that dissolved when
excess ammonia is
added

white precipitate

(@) Determine the chemical formulae for samples A-C.

() Identify why you would need to monitor the environment for any one of these ions. 1

END OF EXAMINATION
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HIGHER SCHOOL CERTIFICATE
| EXAMINATION
Chemistry

FORMULAE SHEET

n=-" c== PV = nRT
MM v
q = mCAT AG® = AH® = TAS® pH = —log,,[H']

I
pK, = —lugm[K’a] A=¢glc= ]lungEj
Avogadro constant, Ny ... 6.022 % 10** mol ™!

Volume of 1 mole ideal gas: at 100 kPa and
at 0°C (273.15K) ..o
at 25°C (298.15K) ..cceevee. 2479 1

GAS CONSEANT ©...oo.oveovvev e teer oo 8314 T mol ™1 K
lonisation constant for water at 25°C (298.15K), K .................. 1.0 x 1071
Specific heat capacity of waler ..., 418 % 10° T kg ' K!

2271L

DATA SHEET
Solubility constants at 25°C

Compound

K

Compound

K

P p

Barium carbonate 258 x 1077 Lead(IT) bromide 6.60 x 107°
Barium hydroxide 255 x 107 Lead(II) chlonde 1.70 x 107°
Barium phosphate 1.3x 107% Lead(II) iodide 9.8 x 107°
Barium sulfate 1.08 x 10717 Lead(II) carbonate 7.40 x 1071
Calcium carbonate 3.36 x 107 Lead(1I) hydroxide 1.43 x 1071
Calcium hydroxide 5.02 x 1078 Lead(11) phosphate 8.0 x 1075
Calcium phosphate 2.07 x 107 Lead(Il) sulfate 253 % 1078
Calcium sulfate 493 x 107 Magnesium carbonate  6.82 x 107°
Copper(ll) carbonate 1.4 x 10717 Magnesium hydroxide ~ 5.61 x 10712
Copper(Il) hydroxide 22x% 107 Magnesium phosphate 104 x 107
Copper(Il) phosphate 1.40 x 1077 Silver bromide 535 x 1071
Iron(II) carbonate 3.13 x 107! Silver chloride 1.77 x 10717
Tron(1IT) hydroxide 4.87 x 1077 Silver carbonate 8.46 x 10712
Tron(I1T) hydroxide 2.79 x 107 Silver hydroxide 20x107°
Tron(I11) phosphate 9.91 x 10716 Silver iodide 8.52 x 1077

Silver phosphate 8.89 x 1077

Silver sulfate 120 % 107

Aylward and Findlay, ST 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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Infrarcd absorption data

13¢: NMR chemical shift data

Bond Wavenumber /em ™ Type of carbon &/ppm
|
N—H 3300-3500 —C—C— 5-40
(amines) | |
|
O—H 3230-3550 R—C—ClorBr 10=70
falcohals) (broad) |
|
R—C—C—
C—H 2850-3300 ] 20-50
0
|
O—H 2500-3000 R—C —N 2560
(acids) (very broad) |
| alcohols,
_ — C—0— ethersor 5050
C=N 222(-2260 | esters
A !
C=C 90150
C=0 1680-1750 / At
R—C=N 110-125
Cc=C 1620-1680
110-160
R—C—
cC—0 10001300 I Csiers of 160—185
0 acids )
R—C—
c—cC 750-1100 I aldehydes 190 390
0 ar ketones
UY absorption
{This is not a definitive list and is approximate. )
Chramophore Aopnay (M) Chromophore Aoy (M)
173 178
C—H 122 C=C
196 222
c—C 135 Cc—Cl 173
C=C 162 C—DBr 208
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Some standard potentials

K* +e”
Ba® + 2¢”

Ca’" + 2¢”

Na® + ¢

Mg®* + 2¢”

APT 4 3¢”

Mn** + 2¢”

H,0 +¢”

Zn° + 2e”

Fe?* + 2¢”

Ni** 4 2¢~

Sn** + 2¢”

Pb>* + 2¢”

H™ +¢”

SO,2 +4H* + 2¢”
Cu’t + 2¢”

50,(g) + H,0 + 2~
Cu'+¢

Th(s) + €

1 (ag) + €

Fe'™ +e”

AgT+e

%Brz(:f )+e”
1Bry(aq) + ¢
10,(g) + 2H" + 2¢”
7CL(g) + ¢~
1Cr,0.7 + TH™ + 3¢~
%Clz(aq} +e
MnO,” + 8H" + 5¢~

%F:._(g) +e

L o 2

K(s)

Ba(s)

Ca(s)

Na(s)

Mg(s)

Al(s)

Mn(s)

THy(g) + OH™
Zn(s)

Fe(s)

Ni(s)

Sn(s)

Pb(s)

TH,(2)

SO, (ag) + 2H,0
Cu(s)

20H"

Cu(s)

-

-

FBQ+

Ag(s)

B

Br~

H,0

CI

Cr** + IH,0
cI

Mn** + 4H,0
B

-2.94V
=291V
28TV
271V
=236V
-1.68 V
-1.18V
=083V
-0.76 V
=044V
-0.24V
—0.14V
=013V
0.00V
0.16 V
034V
040V
052V
054V
062V
07TV
080V
1.08 V
1.10V
1.23V
1.36 V
136V
1.40 V
151V
289V
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SYDNEY GRAMMAR SCHOOL cle |/

CANDIDATE NUMBER

2022
TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Chemistry
Section | - Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval

completely.
Sample: 2+4= (A) 2 B) 6 <) 8 D)y 9
AO B@ cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.
A® B ¥ cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

/ correct

A W B ¥ (ﬁ&) DO
:'
1. A BO cO bpO 11. AO BO cO 1@
2. A@ BO cO 00O 122 AO BO c@ »pO
3. AO B® cO 00O 13. A0 B@ cO »pO
4. AO BO cO D@ 4. AO BO <cO D@
5. AO @ cO DO 15. A0 BO cO D@
6. A0 BO c@® 0O 16. A0 BO <c@ »O
7 A0 B@® cO DO 17. a0 BO c@ 00O
8. Aa@ BO cO 00O 18. AQ BO cO D@
9. A0 BO c@® »b0O 19. r@& BO cO 0O
10. AO BO c@ »O 200 AO B@ cO O




SECTION I: MULTIPLE CHOICE (20 marks)

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1

Which of the following is part of Arrhenius’s theory of acids and bases?

A)
(B)
(C
(

)
D)

Bases liberate OH" ions in solution.
Acidity is due to the presence of oxygen in non-metal compounds.
Compounds which contain hydrogen are acidic in nature.

All acids taste sour.

Which class of organic molecules undergo addition reactions?

(A)
(B)
C
(

)
D)

alkenes
alkanes
alkanols

amines

If a solution of HCl(aqg) has a pH of 2 and an equimolar concentration of acid X has a

pH of 1.8, acid X is most likely to be a:

A)
B)
C
(

)
D)

Strong monoprotic acid
Strong polyprotic acid
Weak monoprotic acid

Weak polyprotic acid

In which of the following reactions would decreasing the volume of the reaction vessel

(at constant temperature) leave the amount of reactants and products unchanged?

N2(g) + 3Hz(g) = 2NHa(g)
2N2(9) + O2(g) = 2N20(g)
2NO»(g) = N204(9)

N2(g) + O2(g) = 2NO(g)
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Sydney Grammar School Form VI Chemistry 2022 Trial Examination

5 Which of the following molecules is a secondary amide?

\_{D MD

NH NH.,

0 N
N—A{

N— /H

/ /

)

( (B) (C) (D)

6 Consider the titration apparatus below.

Titration Set Up:

~—buret
titrant—~

[TTTTTTTTITTITTITII0

stopcock

analyte

Figure 1: Titration Setup

Which of the following combinations of liquids should be used to rinse the glassware prior
to commencing the titration to enhance the accuracy of the process?

Burette

Pipette

Conical flask

(A) deionised water deionised water deionised water
(B) deionised water analyte deionised water
©) titrant analyte deionised water
(D) titrant deionised water deionised water
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7 In which of the following titration reactions would buffering of the solution occur?

A)
(B)
©)
(D)

A strong acid added to a strong base
A strong acid added to a weak base
A strong base added to a strong acid

A weak acid added to water

8 Which of the following molecules will not react with acidified potassium dichromate

solution?

(A) 2-methylbutan-2-ol
(B) butanal

(C) butan-2-ol

(D) butan-1-ol

9 Which of the following is true for 3-methylbutan-2-one, shown below?

(A)
(B)
(C
(

)
D)

HyC
CHs

CHs

It forms a silver mirror on treatment with Tollens’ reagent [Ag(NH3)?]*.
It is a functional group isomer of pentan-1-ol.
It may be prepared by the catalysed hydration of 3-methylbut-1-yne.

It will show five distinct carbon atoms in spectroscopy.

10 A 35 mL sample of 0.25 M NaOH solution was placed in a 1 L volumetric flask and

then filled with deionised water up to the mark. What is the pH of the final solution?

A)
(B)
©)
(D)

0.00875 35x 05~ /OODKBX

2.06 g 7Sy /0
11.94 /oop/: 2./
12.15 7)#: 119
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11 Methane reacts with an excess of chlorine in the presence of UV light. What are the

products of the reaction if it goes to completion?

(A) CHsCl and H,
(B) CHsCland HCI
(C) CClsand H:
(D) CClsand HCI

12 What is the IUPAC name for the compound shown below?

.

F

(A)  2,2-dimethyl-3-fluoro-4-chloroheptane

(B)  4-chloro-5-fluoro-6,6-dimethylheptane
(C) 4-chloro-3-fluoro-2,2-dimethylheptane
(D)  4-chloro-2,2-dimethyl-3-fluoroheptane

13 Consider the following *C NMR spectrum.

Which of the following compounds would have this spectrum?

(A) pentane

(B) pentanal

(C) pentanoic acid
(D)

D) 2-methylbutane
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14 Equal amounts of four compounds are added to the same volume of water. Which

compound would produce a solution with the highest pH?

(A) CHsCONHCHs

(B) CHsCOOH
(C) CHsCOOCH:;
(D)  CHsCH:NH:

15 Sulfur trioxide can be produced from the reaction of sulfur dioxide and oxygen

according to the following equation:

2S0,(g) + 02(g) = 2S0s(g)

One mole of sulfur dioxide and two moles of oxygen are mixed in a reaction vessel, and
the system allowed to proceed towards equilibrium.

Which of the following statements about this system is true?

(A) The concentration of Oz(g) will always be half of the concentration of SO(g).

(B) The concentration of SO,(g) will increase at the same rate as the SO3(9)
concentration is increasing.

(C) The concentration of O,(g) will decrease at double the rate that the SO.(g)
concentration is decreasing.

(D) The concentration of Oz(g) will decrease at half the rate that the SOs(g)
concentration is increasing.

16 The K, of chromium(lll) hydroxide is 6.3 x 10-*'. What is the concentration (in mol L)

of chromium(lll) ions in a saturated solution of chromium(lll) hydroxide?

(A) V6.3 x 10-31

3 /6.3 x10731
/) [eae
4/6.3 x10731
(©) e

5/6.3 x10731
(D) 108
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17 If 1 mL of an acid with a pH of 5 is added to 999 mL of deionised water, what is the

pH of the new solution?

(A pHS
(B) pHE
€ pH7
O) pH8

18 Which of the following compounds has the highest solubility (in g L-")?

19 Consider the following reaction:

Hz(g) + I2(s) = 2HI(g)

AH® = -9.5 kJ mol™’

Compound Molar mass (g mol-') Ksp

(A) | Lithium chloride 42.39 395

(B) | Sodium chloride 58.44 42

(C) | Potassium chloride 74.55 22

(D) | Rubidium chloride 120.9 56
\)—Kj]j X M AS %‘v < %

Which of the following changes, when imposed on this system at equilibrium, will result

in an increased concentration of HI(g) when equilibrium is re-established?

(A) Halving the volume of the system.

B)  Adding |@

Removing HI(g).

Increasing the temperature of the system.
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20 Consider the following reaction:

W(g) + 2X(g) = 2Y(9g) + Z() K. =200

If 0.5 mol of W and 0.5 mol of X are placed in a sealed 0.5 L vessel and allowed to

react, which of the following is true once the system reaches equilibrium?

A 2W] =[X]
B WI>I[X]
€ =X
©) [Z>[Y]
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SECTION ilI: 80 marks

Attempt ALL Questions
Write your answer in the space provided. CANDIDATE NUMBER
Question 21 (5 marks) Marks

The definition of acids and bases has changed often over time.

a) State the Bransted-Lowry definition of a base. ' 1

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

'b) Explain how the Bransted-Lowry definition of a base is an improvement on the
Arrhenius model, using an example and a relevant equation to illustrate this. 3

S AN SEIER o
3 US| Commmenenswl] Auatestios - cllined o Base. a5
. ASMEL 5‘5“!514”@4/4///450//;@)
2. MK MUTEL08. SO O A/%Fzmé{((@;,}.....
[ MACK... wrze;emrfu/w/;mdzéwéa/m/

[/me'ff ton | o Wittt 55

c) Identify a limitation of the Brensted-Lowry model. 1

//\//.7//7/4464{?662/’9@%@%%% ............
/fa%&ﬁa/yrpﬁﬁyfry&/ﬂ//+ ..................................
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Question 22 (3 marks) Marks

The K, for barium fluoride is 3.10 x 10-°. Calculate the solubility (in g per 100 mL) of

barium fluoride. 50, //_7 50\14:}' ,Z /,

.........

3 MARUS| @ cm'ng AV N 2T A N

2 MARMS

7

= 2465 < S| 454 GGt

Question 23 (6 marks)
Thias 06 Ly oo

Titration is an analytical technique used to determine the unknown concentration of an
acid or base.

(@) A piece of equipment often used in a titration is shown in the diagram above.
Name this piece of equipment and identify its purpose in a titration. 2
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Question cont. Marks

(b) The titration curve below represents the change in pH when a monoprotic 0.1 M
strong acid is incrementally added to a strong base during a titration.

14
| |
12 T —— P ://“’fo -fé/ ,/c-f

' |
10 | \ \ lecelads |c( pcw»\/
! \ ) e V4
8 | ™~ A 7. ){ /| oveph .
—1 7 J vV
5 6
4 :_._—-'ﬁ
/ — |
2 /MWZ ,/Q‘/ u"\ﬂ-//-'/ | :
/ Z |
o L2/ |

0 5 10 15 20 25 30 35 40 45 50

Volume of titrant (mL)

On the same graph, sketch the curve you would get if you were to incrementally
add a monoprotic 0.1 M weak acid to the same base solution.

(c) Indicators used in titrations are usually weak acids. Identify and explain the effect
of adding too much indicator when conducting this titration. 2

/P@\/ﬂf/?r@%r?# ‘»:mrnrfa?{ Vebrmtas. ﬁ'fm‘«qf/
....................... Q..W.%ﬂ«:.fc/”é/ for 2 b o fh C 5l 2

6:{4%&/&:7.41:55......4a/n«/ ¥ Afuﬁ/.é/%,« Lo

.......................... %/M@/ﬁ%&/’:’v’fﬁ ,éﬁfzﬁl%éf/ %p..._.
sin feaddy
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Question 24 (7 marks) Marks

Dinitrogen tetraoxide, a colourless gas, decomposes to form brown nitrogen dioxide gas,
according to the following equation.

N2O4(g) = 2NOx(g) AH® = +57 kJ mol-!

A mixture of dinitrogen tetraoxide and nitrogen dioxide is placed in a sealed syringe.

(@) Using collision theory, explain the effect of increasing the temperature of this
system on the equilibrium constant, K.. 4

] 5‘ MA RL(S ................. ENJBQ'%W’/ﬂﬁA,/W(S ..........

Furey (ompREHENSIVE

DA ot R

D AR S ,ff?’l??Sr.—.:..t.../ﬂ.a/M 2 M«@

1S ING SGE L] 1) e mie o e )endln i

2. AACKS o d 2 qzz/..zdmb(éﬁ} ........................................
gAS(C DI @M il 4 B oottt o

Lo AR . yr/WMO// QA{&' ..

ANy AEAEVRNT //\)F@ ........ "%5 M /)/ﬂ"\ 23,
[‘_] ,nﬁopm:],é & IVY )é’mm,\ng

" ncroasi-a Ke
A 1.00 L reaction vessel containing 0.100 mol of dinitrogen tetrdéxide gas is allowed to
come to equilibrium. 0.250 mol of nitrogen dioxide is then added and the system allowed
to reach equilibrium again. The final concentration of nitrogen dioxide in the vessel is
0.400 mol L™'. The temperature is constant throughout these experiments.

(b) Calculate the equilibrium constant, K., for this reaction. 3

Since K is constant, the system will reach the same equilibrium irrespective of timing of addition
of extra nitrogen dioxide. Thus you will get the same result if you assume it all reacts initially,
none reacts initially or it partly reacts to first equilibrium. Easiest to draw an ICE table as if all
added at the start recognising it shifted right because the final value of 0.4 is greater than 0.25.

N-Og4 NO,
[ 0.100 0+0.25
C ~X +2X
E 01-x 04

2x = 0.15 therefore x = 0.075 so end values are [N,O,] = 0.025 and from the question [NO,] = 0.4
= [NO2J2/ [N,O4] = .42/0.025=6.4
3 marks - calculates 6.4

2 marks - 1 error
1 mark - any relevant information
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Question 25 (3 marks)

Vitamins are biologically important molecules. Two examples, Vitamins A and C, have
their structures shown below.

H3C CH3 CH3 CH3 HO
CHa HO OH
Vitamin A

Vitamin C

Vitamin A is a fat-soluble whereas Vitamin C is water soluble. Account for the difference in
solubilities of these two vitamins.

NOTE : MARKGD HOLISTICALLY
For 3 merlts
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Question 26 (6 marks) Marks

The following table gives the names of some structural isomers with the molecular
formula CsHyo.

Isomer Structure

A e SN

c A

MOTB : A\ﬁ '} L @’
Jl’cZ()w?‘t accvpled . 1

(@ Draw a position isomer of isomer A.

Y AN

(b) Chemical tests can be used to distinguish between samples of isomer A and
isomer B. Identify a suitable test, stating expected results. 2

Chenicol Fest 24 A4 B, (aq)

B uill Aot
NoTE : A Peu \oovjs weke Ny Sohdion L\ oo hens ok Y
() Name isomer C. Colow lem (no” Narlcd) T
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Question cont. Marks

(d) Draw the product(s) formed when isomer C is hydrated using dilute sulfuric acid. 2

PR

OH
NoT¢ .
)\,/
OH OH
ACLePTED NoT ACLKRTED

The bod must be dmon Yo the O ohom 9%
e OH oprp
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Question 27 (8 marks) Marks

Gaseous A molecules undergo a reversible chemical reaction to form gaseous B
molecules. The graph below shows how the concentrations of A(g) and B(g) molecules
change over time, when placed in a 2.0 L reaction vessel at constant temperature. The
graph for A(g) is not completed yet.

Concentration vs time
2.0

1.8

1.6

14

1.2 [A]
~-- [8]

1.0 xC

0.8 — £

0.6 Jppp——

Concentration (mol L)

0.4 ,

0.2

0.0
0 2 4 6 8 10 12 14 16 18 20

time (min)

(@) Explain the shape of the [B] curve from 0 to 8 min. 3

[AJ 3 dwm\ﬁb /.pevuf (’n”l}:mj
@ ev\y'\\.i\’\/iu\m VS TM()QLA D\' C Mn So

CAJ ord (,B) remain  onstant {ﬁan "Bm'r\/
(D (_fvmwd) = Me C\/'Lvuje) /Me IsO « K
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Sydney Grammar School Form VI Chemistry

2022 Trial Examination

Question cont. Marks

(b) Calculate the equilibrium constant for this system.

At t = 8 min, some A(g) is added to the 2.0 L reaction vessel.

(c) Calculate the amount (in mol) of A(g) added to the 2.0 L reaction vessel.
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Sydney Grammar School Form VI Chemistry 2022 Trial Examination

Question 28 (3 marks)
pKa is a convenient way to express the relative strength of a weak acid.

If the pKa of methanoic acid is 3.75, determine the pH of a 2.0 M solution.

L 1.0 0 O
C - N + % t
¢ 1T.0-% N W
7
b = _* NoTE : Mo Lowy
2.0 -%n J.‘Jﬁsl “‘;?‘j‘
Assame  n << T.0 f,ﬂ,haha‘oms“

n - \}‘m, x .0 = 0.01%8% !

@ C el ehon 8}/ fl‘\
FH - —Loj 0.01%4

= .

] Mo’h N X nj)o 0\'—”"‘“' ’V M7 nhvaw—l’ l'npo('MAJ\'OA
l/\bl\.oli.aji
pWo = '103 Wa

Page 20


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn


J Senczyszyn



CANDIDATE NUMBER

Question 29 (4 marks)

When 100 mL of 0.500 mol L' copper(ll) nitrate solution is added to 150 mL of
0.800 mol L' potassium hydroxide solution, a precipitate is produced.

Calculate the concentrations of copper(ll) ions and hydroxide ions remaining in the
solution after precipitation occurs?




Question 30 (6 marks) Marks

Ethyl benzoate has a pleasant odour described as cherry and grape. It can be
synthesised from benzaldehyde via intermediate A as seen in the diagram below.

(@ Complete the boxes in the flow diagram below to show how ethyl benzoate can be
synthesised from benzaldehyde in two steps. You should include:

i) Structure for intermediate A.
ii) Reagent required for Step 1.
iii) Structure for the reactant of Step 2.
iv) Conditions required for Step 2. 4
O ; ; ;
STEP 1 i) Structure for intermediate A

ii) Reagent:

benzaldehyde MY_BI OH
- ATYY
| (WM okt -

~ STEP2 iii) Structure for reactant added in
@] < Step 2

TR | ow
ethyl benzoate M W N&W (\v\ﬂ% OH/\ \'\j

(b) Identify a chemical test (including the predicted results) that can be used to
distinguish between ethyl benzoate and benzaldehyde. 2




Question 31 (6 marks) Marks

Enthalpy of neutralisation is a measure of the amount of energy released per mole of
water formed when an acid reacts completely with a base. The enthalpy of neutralisation
when sodium hydroxide reacts with sulfuric acid is =57.3 kd mol-'.

(@) Write the net ionic equation for this neutralisation reaction. Include details of AH.

\)\@3 KERAYY @\%H Q@ ...... N :E].S.k&w\

(b) 110.0 mL of 1.00 mol L' sodium hydroxide (density 1.04 g mL"") is mixed with
50.0 mL of 1.00 mol L™" sulfuric acid (density 1.06 g mL™") in a Styrofoam cup. The
initial temperature of each solution is 25.0°C.

Assuming that the resulting solution has a specific heat capacity of 3.93 J K-' g7,
calculate the final temperature reached. 5
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ol ),%u. = DDl L QENM‘- T0:0. e
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0B prdniahy 7. S0 = (R et
Ao QR o Ty t,m:m =5 BRLE5R.
e \CE Dy Dyl 5 m«ul%yab

0’7 .

. B « _ 15 0
o BT= 0 = S = 400 T B

Qumed  ©) o oor (e kD), widukid)
S Mo

T
D Avy ok o




Relative Intensity

Question 32 (5 marks) Marks

This question is about polymers. Some golf balls are made from polymers including
polyisoprene and polyurethane.

(@) Polyisoprene is an addition polymer. Its monomer, isoprene, is a branched,
non-cyclic hydrocarbon that is 88.16% carbon by mass. Its mass spectrum is
shown below.

120
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@
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1B 2 2 3 £ | I 43 w I I I ) s ) 66
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Question cont. Marks

(b)  Polyurethane is a condensation polymer. 1

i. Describe one difference between an addition polymer and a condensation polymer.

PAR L7

i.  The repeating unit for polyurethane |s/shown below.

‘%‘j\o/\/ O\H/NH\/\NH/%Z‘

O

Draw the structure of possible monomers that could be combined to synthesise
polyurethane.

O
\—\0) \o/\/ O\\\/OH t “1‘0/\/‘\)“1
\\



CANDIDATE NUMBER

Question 33 (4 marks)

If 12 mL of calcium hydroxide (pH = 11.5) is mixed with 7.0 mL of nitric acid (pH = 1.8),
calculate the final pH of the solution.

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

.......................................
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..........................................................................................................................................
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Question 34 (9 marks)

Consider the following reaction scheme.

Step 2

> P =
H—([j—c< . Step3 H—(f—(ll—OH

H H H H

Outline the reagents and conditions for each of the steps of this scheme and then discuss
whether you could use the features shown in both IR and proton NMR spectroscopy to
confirm that these products have been formed from the reactants in each step.

Marked holistically, but effectively:
3 marks — reagents / conditions for each step (if missing S1, S2, S3 may be written)
6 marks — IR and NMR usefulness for each comparison

NC = no comparison — just a list of features (usually only awarded 4 marks)
ND = no discussion if spectroscopy is useful or not

Table of possible answers on next page. All listed items were not required — just
enough of them to discuss whether useful or not, but it was necessary to consider
IR AND NMR for each step.



Possible Answers could include:

A B C D
Name Ethane Chloroethane Ethanol Ethanal
Reagents / UV light + Dil KOH(aq) PCC
conditions Clx(9) Accepted strong
(HCI not paid as oxidising agent if
radical needed) mention of
stopping reaction
e.g. distilling off
IR Usual peaks for | Not helpful from | Broad O-H peak | C=0 peak at
organic A-or 3230-3350 cm™ | 1680-1750 cm™’
compounds comparison to useful useful
database in
fingerprint area
Proton NMR
# peaks 1 2 3 2
Integration None (note a) 3:2 3:2:1 3:1
Splitting None - singlet | Triplet:quartet Triplet:quartet: Singlet:singlet
(note b) singlet (note ¢)
Shift Shielded; low Deshielded; Deshielded; Deshielded;
ppm; upfield higher ppm; higher ppm; higher ppm;
downfield downfield downfield

None of the following incorrect statements caused marks to be lost BUT be aware:

Note a — since there is only one peak, then integration is not possible. Too many
boys said it would integrate to 6. Integration is a comparison of relative peaks

ONLY.

Note b —there is no splitting for hydrogens in the same H environment, therefore
ethane will be a singlet.

Note ¢ — unless very high-resolution NMR equipment is used, then aldehydes (along
with -OH and NH) do not cause observable splitting, hence two singlets rather than
quartet:doublet are more likely to be seen for ethanal.

Many boys discussed carbon NMR / Mass Spec — generally ignored, unless used for
entry marks only (i.e. could get 1-2 marks if this was all that was written).




Question 34 (9 marks)

Consider the following reaction scheme. (< (j[,.‘f'

¢ il B
> Step 1
UG —C—C—H —— —C—C—H
V,J( 5()&% H ('I,‘ C—H > S
H

/7 p >/ lStep2
\ PR 3 pars
H_?_C\ < Step 3 H—CIZ—(.IT—OH L> [/ ,
/W H \ Lol —s 72w
[/ A Vﬁa{@&
pcc (220 — 35CD

£ =&
C %o —l 75@7

Outline the reagents and conditions for each of the steps of this scheme and then discuss
whether you could use the features shown in both IR and proton NMR spectroscopy to
confirm that these products have been formed from the reactants in each step.

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

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

kP A CGRAER.. M. gl . Cha... ek
e codidons. ... @f... ... f‘g%h ..... feoton.....




Sydney Grammar School Form VI Chemistry 2022 Trial fxamination

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

-
M—“ ........................................................................................................

R B LEGYARS,.. HGRTES. g side. Q4
QL A AR o El alcel@l....mikh...
L ondiSeuSnho... bt B MR 0. o
TN 2 2 D s = L0 1 2 = A = SN = - . =1
A D T AT oSl etk .
AL ... QAL Ml s O ot 20T
Al FO ... ... !ngd?fcﬁ’éwz((ﬁa%&{
A LG e T V. 2. prelS... O
O 2 7 R =T & WO < I 27
Aok cealiermt . pduds . TR.... o0k sl
a0t pE0L . ... 75 Q.2 255 WS
w ok donaisinl.. addh akdid . aleup.. e
LCt . e ethael . S e galit...
OO ......onsEU ,c,\(t‘?{wd ...... UK . el
T

stge T Kepdibes  FCE oS 2 peagerl e
CorM jL aldehyde. th/c  cbdyst cord-ters, ]
c? Pagtot. NMR — weuld  lav .| [@«5!9 . f?ﬁﬁo fjféw«h

IR el s 0 i S
. ;yf\p Sdgﬁ@ﬁ‘? At as  thee S o poabs,
Gf/ T coKEFMS ffﬁonC—P 0 e Zgw,iﬂt A

L S e at eal ot A . ﬁﬁ

Here . W[[O&C’C:ET*) Zv& e, pogmh: a%ngéga_[b&d
fﬂgjei;;(« o etedl. Fosflemo o Y oron
f;ﬁ; g&w > O - zedl oM Jes oot [
I@‘Hnm?’tﬁffc: &tcgo{ vC.M{EK‘MEﬂ the ﬁo.f@‘,ﬂ%{- we cfow

Page 29



Sydney Grammar School Form VI Ciemisiy

Question 34 (9 marks)

Consider the following reaction scheme.

~ H H
| | Step 1 |
H—C—C—H —— H_C_”(f“—H
b HoH
lStepZ
ORI
l 4 Step 3 I I
H—C|3—C\ < H—(IJ—CI:—OH
H H H H

Outline the reagents and conditions for each of the steps of this scheme and then discuss
el you could use the features shown in both IR and protoh NMR spectroscopy to

confirm that these products have been formej from the reactants in each step.

ﬁep’l rea}m# = Clywy,  andbons = JV IJ})M'
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Question 35 (5 marks)

Three unknown 0.1 M solutions each contain one cation and one anion, though it is not

certain if the ions are either:
cations: Mg?*, Na*, Ag*, Pb?

anions: CO3%, CHsCOO-, SO, CI-

Marks

Some experiments are performed on new samples of each solution with the results shown in

the table below:

that darkened in UV

Experiment / Resuit A B o]
Add HNOs(aq) bubbles vinegar smell NVR
Add BaClz(aq) white precipitate white precipitate NVR

Add NHs(aq) NVR brown precipitate

or OH(aq) [ P that dissolved when
;7 excess ammonia is
"4 added

v
A

white precipitate

t

(@) Determine the chemical formulae for samples A-C.

(b) Outline why the brown precipitate dissolved in excess ammonia for solution B.

(c) Identify why you would need to monitor the environment for Eﬁy_-one of these ions.

1

END OF EXAMINATION
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