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Instructions 

Total marks: 100 

• Reading time - 5 minutes 
• Working time - 3 hours 
• Write using black pen. 
• Draw diagrams using pencil. 
• Show all relevant working in questions involving calculations. 
• NESA approved calculators may be used. 

Section 1 - Multiple Choice 

• Attempt Questions 1-20 

Section 2A -Written Response 

• Attempt Questions 1-10 

Section 28 - Written Response 

• Attempt Questions 1-4 

Section 2C - Written Response 

• Attempt Question 1 
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Section 1 

20 marks 

• Attempt Questions 1-20. 

• Use the multiple-choice answer sheet at the back of section 2A to answer 
the multiple-choice questions for Section 1. 

Question 1 (1 mark) 

NESA STUDENT NUMBER 

S1 

Which of the following correctly identifies the number of isomer(s) that butan-1-ol has? 

Position isomer 

(A) 

(B) 

(C) 

(D) 

Question 2 (1 mark) 

1 

1 

2 

2 

The structure of a molecule is given below. 

What is the IUPAC name for the structure? 

(A) 5-bromo-3-iodo-3-methylhexanal 

(B) 3-iodo-3-methyl-5-bromohexanal 

(C) 2-bromo-4-iodo-4-methylhexanal 

(D) 5-bromo-3-iodo-3-methylhexan-1-one 

Chain isomer 

1 

2 

1 

2 
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Question 3 (1 mark) 

Consider the following structural formulae. 
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Which of the following options contains compounds that can form addition polymers? 

(A) I and IV.

(8) II and Ill.

(C) III and IV.

(D) II and V.

Question 4 (1 mark) 

A chemist found two unlabelled bottles and deduced that they were propan-1-ol and butan-1-ol. 

Without the use of reference spectra, which of the following instrumental techniques would be LEAST useful 

in distinguishing the two compounds? 

(A) 1H NMR spectroscopy 

(8) 13C NMR spectroscopy

(C) Infrared spectroscopy

(D) Mass spectrometry
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Question 5 (1 mark) 

The structures of four organic compounds are shown as follows. 

7 7 7 1 1 
H-C-C-C-C-C-H

I I I I I 
H H H H H 

A 

Cl 

C 

What of the following is most likely to be correct? 

(A) Compounds A and C are functional group isomers.

(B) Compound D has a lower melting point than A.

(C) Compound D is more reactive than compound B.

(D) Compound C is less soluble in water than compound A.

Question 6 (1 mark) 

Consider the following reaction: 

B 

?H3 
H3C-C-CH3

CH3 

D 

Which of the following row best describes the system at static equilibrium and dynamic equilibrium for the 
above reaction, respectively? 

(A) 

(8) 

(C) 

(D) 

Static equilibrium 

1 mole CO and 1 mole CO2 

1 mole Fe2Oa and 2 moles Fe 

3 moles Fe2Oa and 9 moles CO 

1 mole Fe2Oa and 4 moles CO 
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Dynamic equilibrium 

1 mole CO and 1 mole CO2 

1 mole Fe2Oa and 2 moles CO2 

2 moles Fe2Oa and 1 mole Fe 

2 moles Fe and 3 moles CO2 

4 
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Question 7 (1 mark) 

The Ka values of some weak acids are shown below. 

Acid Ka 

HOBr 2.3 X 10-9 

HOCI 3.5 X 10-s 

HF 7.2 X 10-4 

HCOOH 1.8 X 10-4 

Which of the following acids would produce the strongest conjugate base? 

(A) HOBr

(B) HOCI

(C) HF

(D) HCOOH

Question 8 (1 mark) 

Which of the following changes takes place when 500 ml of water is added to 500 ml of 1.00 mol L-1 acetic

acid? 

(A) pH increases and percentage ionisation increases.

(B) pH increases and percentage ionisation does not change.

(C) pH decreases and percentage ionisation does not change.

(D) pH decreases and percentage ionisation decreases.

Question 9 (1 mark) 

A spirit burner used 26.6 g of ethanol to change 1.00 l of water at 23.5°C to 100.0°C. The molar heat of 

combustion of ethanol is 1367 kJ mot"1. 

What percentage of heat produced from the burner was lost to the environment? 

(A) 1.1%

(B) 40.5%

(C) 59.5%

(D) 98.9%
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Question 10 (1 mark) 

The following reaction is used in some industries to produce hydrogen gas. 

flH =-41 kJ mot-1 

In trials, the reaction is carried out with a catalyst (shown by - - - - - - - line) and without a catalyst (shown by 

--- line) in the sealed container. All other conditions are unchanged. 

Choose the graph representing the change in hydrogen gas concentration with time between an uncatalysed 
and a catalysed reaction. 
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Question 11 (1 mark) 

(yellow) (colourless) 

..... 
.,.... Fe(SCN)2+(aq) 

(red) 

NESA STUDENT NUMBER 

Which one of the following best represents the changes in concentration of the above iron(III) chloride and 

potassium thiocyanate equilibrium mixture, when water was added to the equilibrium mixture at time t2? 
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(C) 
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Use the following information to answer Questions 12 and 13. 

The diagram below represents the titration curve between a particular acid and a particular base. 
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Question 12 (1 mark) 

Which indicator would be best suited for this titration? 

(A) 

(B) 

(C) 

(D) 

Indicator 

Bromophenol blue 

Magdaia red 

Phenolphthalein 

Chlorophenol red 

Question 13 (1 mark) 

Colour change range (pH) 

6.2-7.6 

3.0-4.0 

8.2 - 10.0 

5.2-6.8 

The buffer region for this titration curve may contain: 

(A) NaCl and NaOH. 

(8) CH3COOH and CH3COONa. 

(C) NH3 and NH4CI. 

(D) NH3 and CH3COONH4. 
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Question 14 (1 mark) 

The graph below contains two sets of data to show the variation of the percentage of gaseous products 
present at equilibrium, with temperature and pressure for a reversible chemical reaction. 

'g E 
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C: -
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°C 
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Which one of the following chemical reactions could be represented by the data plotted on the graph? 

(A) N2(g) + 3H2(g) � 2NH3(g) fiH = -92 kJ mol-1 

(B) 3O2(g) + 4NH3(g) � 2N2(g) + 6H2O(g) 

(C) 2N2(g) + O2(g) � 2N2O(g) 

(D) CO2(g) + C(s) � 2CO(g) 

Question 15 (1 mark) 

fiH = -1248 kJ mot"1 

fiH = +82 kJ mot-1 

fiH = +173 kJ moI-1 

Colourtess nitrous oxide (N2O) reacts with oxygen gas to form brown nitrogen dioxide gas, according to the 
following equilibrium: 

fiH = -32 kJ mot-1 

0.27 mol of N2O was placed in a 4.00 L vessel with 0.42 mol of oxygen. The system was allowed to reach 
equilibrium. At equilibrium 0.15 mol of N2O remained. The temperature of the vessel was monitored over this 
time. 

Calculate a value for the equilibrium constant at a given temperature. 

(A) 10.40

(B) 41.61

(C) 42.67

(D) 53.38
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Question 16 (1 mark) 

In a titration of a strong base with strong acid, the following procedure was used: 

1. A burette was rinsed with water and then filled with the standard acid.

2. A pipette was rinsed with some base solution.

3. A conical flask was rinsed with some base solution.

4. A pipette was used to transfer a measured volume of base solution into the conical flask.

5. Indicator was added to the base solution, and it was titrated to the endpoint with the acid.

Which of the following statements is correct? 

(A) The calculated base concentration will be lower than the actual base concentration.

(8) The calculated base concentration will be the same as the actual base concentration.

(C) The calculated base concentration will be higher than the actual base concentration.

(D) No definite conclusion can be drawn about the calculated base concentration.

Question 17 (1 mark) 

The Ksp of strontium hydroxide is 2.0 X 1o-3. 

What is the pH of a saturated solution of strontium hydroxide? 

(A) 0.80

(8) 1.35

(C) 12.65

(D) 13.20
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Question 18 (1 mark) 

A 13C NMR spectrum is shown.

I I 

200 180 

I I 

160 
I I I 

140 120 

Which compound gives rise to this spectrum? 

(A) Hex-1-ene

(8) 2-methylpent-2-ene

(C) 2,3-dimethylbut-1-ene

(D) 2,3-dimethylbut-2-ene

I I I I 

100 80 

8 (ppm) 
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Question 19 (1 mark) 

An analytical chemist was provided with a compound X. He tested this compound and obtained the following 
results. 

Analysis Evidence 

Infrared spectroscopy Broad absorption at 3385 cm-1 

Percentage composition by mass C = 70.53%, H = 13.81%, 0 = 15.66% 

Mass spectrometry Molecular ion peak: m/z = 102 

Test with acidified potassium dichromate Orange colour remains upon heating compound X 
with acidified potassium dichromate in a water bath. 

Which of the following is a possible structure for the compound X? 

(A) Hexan-1-ol 

(B) 2-methylpentan-3-ol 

(C) 3-methylbutanoic acid 

(D) 3-methylpentan-3-ol 

Question 20 (1 mark) 

A sample of 1,2,3,4-tetrachlorobutane was analysed using a mass spectrometer. 

The only isotopes present in the compound are hydrogen-1, carbon-12, chlorine-35 and chlorine-37. 

Using the above information, determine the number of molecular ion peaks in the mass spectrum of 
1,2,3,4-tetrachlorobutane. 

(A) 2 

(B) 3 

(C) 4 

(D) 5 

END OF SECTION 1 
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Year 12 Chemistry 
Trial Examination 

Section 2A (53 marks) 
Questions 1-10 

• Write using a black pen.

• Draw diagrams using pencil.

I I I I I I I I 
NESA STUDENT NUMBER 

S2A 

• Show all relevant working in questions involving calculations.

• NESA approved calculators may be used.
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Section 2A 

53 marks 

• Attempt Questions 1-10.

• If you use the extra space provided at the back of this exam, clearly indicate which question you are
answering.

Marks 

Question 1 (6 marks) 

Methane and steam can react to form carbon monoxide and hydrogen according to the equation. 

t:i.H= +131 kJ m o l -1 

4.0 moles of methane and 5.0 moles of steam are placed into a sealed 2.0 litre container which is 

heated to 450°C and allowed to react until equilibrium is reached. 

Measurements show that there are 1.5 moles of methane in the container at equilibrium. 

(a) Determine the number of moles of the other gases at equilibrium.

(b) Write the expression for the equilibrium constant for this reaction.

(c) Determine the numerical value for the equilibrium constant at 450°C.
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Question 3 (4 marks) 

Calculate the pH of the resulting solution when 25.0 ml of 0.010 M KOH is mixed with 50.0 ml of 4 

0.20 M H2SO4, assuming that sulfuric acid undergoes complete ionisation. 

Question 4 (3 marks) 

Explain the use of KH2PO4 to neutralise strong acid and base spills with reference to its chemical 3 

properties. 

Support your answer with relevant equations. 
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Question 6 (6 marks) 

A sample of 25.0 ml of 0.120 mol L-1 of standardized solution of ammonium hydroxide was titrated 
against nitric acid, obtained from an unlabelled bottle. The results were recorded in the table below. 

Titration Volume of nitric acid (ml) 

1 

2 

3 

4 

(a) Calculate the concentration of nitric acid solution. 

18.2 

18.1 

21.4 

18.1 

(b) Using a chemical equation, explain the pH of the resultant salt solution. 
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Question 7 (6 marks) 

A special red wine manufacturer from the Hunter region claims its alcohol content as 40.0%(v/v). 

Bobby decides to test this claim and conducts a volumetric titration using a sample of the red wine 
against a standard solution of potassium permanganate, KMnO4, to determine the ethanol content 
in the red wine. 

He transfers a 50.00 ml sample of the above red wine into a 500.0 ml volumetric flask and makes 
up to the mark with distilled water. He then transfers 20.00 ml aliquot from the volumetric flask into 
a conical flask, adds an appropriate indicator and titrates against a 0.5022 mol l -1 solution of 
KMnQ4, 

The reaction is recorded as: 

4MnQ4-(aq) + 5C2HsOH(aq) + 12H+(aq) ➔ 4Mn2+(aq) + 5CH3CQOH(aq) + 11 H2O(/) 

The (MnQ4-) ion has an intense purple colour while the Mn2+ ion is colourless. The average of the 
concordant titres is recorded as 23.22 ml. 

(a) The density of ethanol is O. 789 g ml -1
. 

Calculate the concentration of ethanol in %(v/v) in the red wine that Bobby titrated. 

Question 7 continues on the next page 
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Marks 

Question 7 continued ... 

(b) Bobby performed some research and found some interesting information about this titration: 2 

• Mn2+ can act as a catalyst for the reduction of MnQ4- ions. 

• A brown solid, most likely Mn02 forms during this titration, which may have been 
produced from the incomplete reduction of MnQ4- ions. 

• These MnQ4- ions would therefore oxidise a smaller amount of ethanol. 

Using your explanation, assess the manufacturer's claim. 
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Question 8 (6 marks) 

Darren conducted a titration between a strong acid HZ and a strong base MOH for investigating 
titration curves to study characteristic reaction profiles. 

He used 0.10 mol L-1 of each solution. He added 50 m L of the acid HZ in a clean conical flask and 
inserted a pH probe to measure the pH of the solution in the conical flask during the titration. He 
recorded observed values of his experiment in the following table. 

# Volume of MOH added (ml) pH of HZ 

1 0 1.0 

2 25 

3 49 

4 50 7.0 

5 51 

6 75 12.3 

(a) Show relevant calculations in the space given below and complete the pH values in the 

above table. 

Question 8 continues on the next page 
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Question 9 continued ... 

(b) Using col l ision theory and Le Chatelier's Principle, explain the changes in the rate of reaction 5 
and concentration of the reaction mixture in chambers 1, 2 and 3 only.
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Question 10 (4 marks) 

H3ASO4 is a weak triprotic acid that releases its hydrog1en ions in three steps as shown below: 

Step 1: H:iAsO4(aq) + H2O(/) � H3Q+(aq) + H2AsQ4-(aq) 

Step 2: H2AsQ4-(aq) + H2O{/) � H3Q+(aq) + HAsQ42-(aq) 

Step 3: HAsO42-(aq) + H2O(/) .= H3Q+(aq) + AsQ43-
(aq) 

pKa1 = 2.24 

pKa2 = 6.96 

pKa3 = 11.50 

Derive the expression for the equilibrium constant (Keq) for the following reaction and calculate its 
value. 

END OF SECTION 2A 
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2022 

Year 12 Chemistry 
Trial Examination 

Section 2B (20 marks) 
Questions 1-4 

• Write using a black pen. 

• Draw diagrams using pencil. 

I I I I I I I I 
NESA STUDENT NUMBER 

S28 

• Show all relevant working in questions involving calculations. 

• NESA approved calculators may be used. 
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Section 2B 

20 marks 

• Attempt Questions 1-4. 

• If you use the extra space provided at the back of this exam, clearly indicate which question you are 
answering. 

Marks 

Question 1 (3 marks) 

James placed 100 g of glucose (CsH12Os) into a conical flask, dissolved it in water and added some 3 

yeast. He then weighed the conical flask, warmed the mixture to 32°C and left the flask for about 2 

days until the reaction has completed. 

Afterwards, he re-weighed the flask, and recorded his results as shown below. 

• Initial mass of conical flask with mixture = 335.2 g 

• Final mass of conical flask with mixture = 319.4 g 

Calculate the mass of glucose consumed in the reaction. 
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Question 2 (5 marks) 

Charlie wanted to make methyl salicylate, a minty smelling flavour. He followed the procedure 
below. 

Method 

1. Dissolve 3.0 g of salicylic acid (2-hydroxybenzoic acid) in 20 ml of methanol in a conical 

flask. 

2. Add 1 ml of concentrated sulfuric acid to the reaction mixture and place the conical flask in 
a hot water bath set up above a Bunsen burner. 

3. Monitor the flask by continuously moving it out of the water bath when it is close to boiling, 
then moving it back in the water bath to heat the mixture up again. 

4. Remove the conical flask from the water bath after 10 minutes. 

5. Add dilute sodium carbonate solution to the reactiion mixture and swirl the flask until it stops 
reacting. 

6. Pour the reaction mixture into a separating funnel and wait until two separate layers form. 

7. Discard the bottom layer and keep the top layer as the product, methyl salicylate. 

Suggest modifications that could be made to the procedure to improve the production and 
extraction of pure methyl salicylate. Justify your suggestions. 
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Question 3 continued ... 

(a) Identify the data of X and Was either aldehydes or alcohols. 

(b) Explain the trends in the data provided. 
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Question 4 continued ... 

Draw the structural formulae and state the IUPAC names of compounds A to F, justifying your 

structures with reference to the information provided in the flow chart. 

END OF SECTION 2B 
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Trial Examination 

Section 2C (7 marks) 
Question 1 

• Write using a black pen. 

• Draw diagrams using pencil. 

I I I I I I I I 
NESA STUDENT NUMBER 

S2C 

• Show all relevant working in questions involving calculations. 

• NESA approved calculators may be used. 
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Section 2C 

7 marks 

• Attempt Question 1. 

• If you use the extra space provided at the back of this exam, clearly indicate which question you are 

answering. 

Marks 

Question 1 (7 marks) 

A chemist discovered a bottle simply labelled 'C7H1402'. To confirm the molecular structure of the 7 

contents of the bottle, a sample was submitted for analysis by infrared spectroscopy and 1H and 
13C NMR spectroscopy. The resulting spectra are shown. 
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Infrared spectrum 
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Question 1 continues on the next page 
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Question 1 continued ... 

I 
I I 
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Question 1 continues on the next page 
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Question 1 continued ... 

Data from the 1H NMR spectrum 

Chemical shift Relative peak area Splitting pattern 

5.011 1 septet (7) 

2.238 2 triplet (3) 

1.645 2 sextet (6) 

1.229 6 doublet (2) 

0.951 3 triplet (3) 

1H NMR chemical shift data 

Type of proton 8 (ppm) 

Si(CH3)4 (TMS) 0 

R-CH3 0.7-1.3 

R-CH2-R 1.2-1.5 

R-CHR2 1.5-2.0 

H3C-CO- (aldehydes, ketones or esters) 2.0-2.5 

-CH-CO- (aldehydes, ketones or esters) 2.1-2.6 

H3C-O- (alcohols or esters} 3.2-4.0 

-CH-0- (alcohols or esters} 3.3-5.1 

R2-CH2-0- (alcohols or esters} 3.5-5.0 

R-OH 1-6 

R2C=CHR (alkene) 4.5-7.0 

R-CHO (aldehyde) 9.4-10.0 

R-COOH 9.0-13.0 

Question 1 continues on the next page 
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Question 1 continued ... 

In the space provided, draw a structural formula for the unknown compound in the space below 
that is consistent with all the information provided. 

Justify your answer with reference to the information provided. 

Note: The IUPAC name of the unknown compound is not required. 

Question 1 continues on the next page 
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Question 1 continued ... 

END OF SECTION 2C 
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Trial Examination 

General 
Instructions 

Total marks: 100 

• Reading time - 5 minutes 

• Working time - 3 hours 

• Write using black pen. 

• Draw diagrams using pencil. 

• Show all relevant working in questions involving calculations. 

• NESA approved calculators may be used. 

Section 1 - Multiple Choice 
• Attempt Questions 1-20 

Section 2A - Written Response 
• Attempt Questions 1-10 

Section 2B - Written Response 
• Attempt Questions 1-4 

Section 2C - Written Response 
• Attempt Question 1 
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Section 1 

20 marks 

• Attempt Questions 1-20. 

• Use the multiple-choice answer sheet at the back of section 2A to answer 
the multiple-choice questions for Section 1. 

Question 1 (1 mark) 

Which of the following correctly identifies the number of isomer(s) that butan-1-ol has? 

(A) 

@J 

(C) 

(D) 

Position isomer 

1 

1 

2 

2 

Notes from the Marker 

Chain isomer 

1 

1 

2 

S1 

A position isomer is differing positions of the same functional group in the molecule. Butan-1-ol has only one other 
position isomer: butan■2■ol. 
A chain isomer is the different arrangement of a molecule's carbon skeleton. Butan-1-ol has only two other chain 
isomers: 2-methylpropan-1-ol and 2-methylpropan-2-ol. 

Question 2 (1 mark) 

The structure of a molecule is given below. 

What is the IUPAC name for the structure? 

(A) 5-bromo-3-iodo-3-methylhexanal 

(8) 3-iodo-3-methyl-5-bromohexanal 

(C) 2-bromo-4-iodo-4-methylhexanal 

(D) 5-bromo-3-iodo-3-methylhexan-1-one 

Notes from the Marker 
Start with finding the longest carbon chain that includes the highest priority functional group (aldehyde). Number the 
carbons, where the aldehyde group has the lowest locant. 

Finally, identify any branches and halogens. These should be named in alphabetical order. 
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Question 3 (1 mark) 

Consider the following structural formulae. 

II 

Ill 

H H 
\ I 
C==C 

I \ 
Br H 

H 
H \ I //C-H 

H-C-C 

H 
\ 
N 

I 
H 

I \ 
H H 

H 
I 

N 
\ 
H 

IV 

V 

1 1 /
H 

o-c-c-o 
I I I 

H H H 

Q ,H 

C=C 
I \ 

H H 

Which of the following options contains compounds that can form addition polymers? 

(A) I and IV. 

(8) II and Ill. 

(C) Ill and IV. 

(D) II and V. 

Notes from the Marker 
II and V forms an addition polymer, where both monomers have double bonds, allowing them to join together. 
The other options do not work, as both monomers either do not both have double bonds or cannot eliminate a small 
molecule such as water (condensation polymer). 
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Question 4 (1 mark) 

A chemist found two unlabelled bottles and deduced that they were propan-1-ol and butan-1-ol. 

Without the use of reference spectra, which of the following instrumental techniques would be LEAST useful 
in distinguishing the two compounds? 

(A) 1H NMR spectroscopy 

(8) 13C NMR spectroscopy 

C) Infrared spectroscopy 

(D) Mass spectrometry 

Notes from the Marker 

The least useful technique would be infrared spectroscopy as both propan-1-ol and butan-1-ol would a 
broad absorption between 3230-3550 cm-1 due to the 0-H bond. The other techniques could be used to 
distinguish based on the number of peaks, splitting patterns or the masses of fragments produced. 

Question 5 (1 mark) 

The structures of four organic compounds are shown as follows. 

H H H H H 
I I I I I 

H-C-C-C-C-C-H 
I I I I I 
H H H H H 

A 

Cl 

C 

B 

'?
H3 

H C-C-CH 3 
I 

3 
CH3 
D 

What of the following is most likely to be correct? 

(A) Compounds A and C are functional group isomers. 

@) ComQ_ound D has a lower melting point than A. 

(C) Compound D is more reactive than compound B. 

(D) Compound C is less soluble in water than compound A. 

Notes from the Marker 
Compound D has a lower melting point than A because it is more compact and can pack together as a solid 
efficiently. Compound A is also an odd numbered carbon chain and does not pack together as efficiently. 
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Question 7 (1 mark) 

The Ka values of some weak acids are shown below. 

Acid Ka 

HOBr 2.3 X 10-S 

HOCI 3.5 X 10-S 

HF 7.2 X 1 0·4 

HCOOH 1.8 X 1 D-4 

Which of the following acids would produce the strongest conjugate base? 

(A HOBr 

(B) HOCI 

(C) HF 

(D) HCOOH 

Notes from the Marker 
HOBr The acid with the most reactive (strong) conjugate base will be the weakest acid, or the acid with the lowest 
Ka value. 

Question 8 (1 mark) 

Which of the following changes takes place when 500 ml of water is added to 500 ml of 1 .00 mol l-1 acetic 
acid? 

A QH increases and ercentage ionisation increases. 

(8) pH increases and percentage ionisation does not change. 

(C) pH decreases and percentage ionisation does not change. 

(D) pH decreases and percentage ionisation decreases. 

Notes from the Marker 
pH increases, percentage ionisation increases 
When water is added to a weak acid like ethanoic acid, the number of ethanoic acid molecules that dissociate 
increases, however, pH increases 

However, the acetate ion undergoes hydrolysis with water which now instead acts as an acid, reforming acetic acid 
as well has hydroxide ions: 

OH- will be neutralised by the extra hydronium ions dissociated due to dilution, so as concentration of hydronium 
reduces, pH increases. 
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Question 9 (1 mark) 

A spirit burner used 26.6 g of ethanol to change 1.00 L of water at 23.5°C to 100.0°C. The molar heat of 
combustion of ethanol is 1367 kJ mol-1

. 

What percentage of heat produced from the burner was lost to the environment? 

(A) 1.1% 

(B) 40.5% 

(Q_) 59.5% 

(D) 98.9% 

Notes from the Marker 
q = mCL\.T 

= (1000 ml) x (4.18 J g-1 K-1) x (100.0- 23.5 K) 
= 319770 J 
= 319.770 kJ (heat absorbed by the water) 

n(C2HsOH) = m / MM 
= 26.6 I (2(12.01) + 6(1.006) + 16.00) 
= 0.5774073109 mol 

1 mole of ethanol produces 1367 kJ of energy. 

In 0.5774073109 moles of ethanol= 1367 x 0.5774073109 
= 789.316 kJ of energy is released 

319.770 Percentage of heat absorbed by the water= 789_316 x 100 

= 40.5 % 
Percentage of heat lost to the environment= 100% - 40.5% 

= 59.5% 
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Question 10 (1 mark) 

The following reaction is used in some industries to produce hydrogen gas. 

liH = -41 kJ mol-1 

In trials, the reaction is carried out with a catalyst (shown by - - - - - - - line) and without a catalyst (shown by 
--- line) in the sealed container. All other conditions are unchanged. 

Choose the graph representing the change in hydrogen gas concentration with time between an uncatalysed 
and a catalysed reaction. 

® (B) 

C: 
0 
.:: ns '- N 
- :c 
C: -� 0 
C: 
0 

(.) 

Time 
(C) (D) 

C: 
0 

:.:; 
E N 
- :c 
C: -� 0 
C 
0 

(.) 

Time 
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Question 11 (1 mark) 

Fe3+(aq) 

(yellow) 

+ SCN-(aq) 

(colourless) 

...... .- Fe(SCN )2+( aq) 

(red) 

NESASTUDENTNUMBER 

Which one of the following best represents the changes in concentration of the above iron(III) chloride and 
potassium thiocyanate equilibrium mixture, when water was added to the equilibrium mixture at time t2? 

(A) 

(C) 

C: 
0 
:;; 
n, ... 
-

C: 
QI 
CJ 
C: 
0 
0 

C: 
0 
-

n, ... 
-

C: 
QI 
CJ 
C: 
0 

0 

Fe(SCN)2+ 

Fe3+ 

SCN 

l2 

Fe(SCN)2+ 

Fe3+ 

sew 

Notes from the Marker 

(B) 

Time 

(D) 

.. .. Time 

Fe(SCN)2+ 
C: 
0 
:;; 
n, ... Fe3+ -

C: 
QI 
CJ 
C: 
0 
0 

�------ Time 
t2 

Fe(SCN)2+ 
C: 
0 
:;; 
n, ... 
-

C: Fe3+ 
QI 
CJ 
C: SCN 
0 
u 

___._ _____ ., Time 
l2 

Reduction in concentration due to dilution, followed by shift to the left to increase number of aq moles in solution. 
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Use the following information to answer Questions 12 and 13. 

The diagram below represents the titration curve between a particular acid and a particular base. 

14 

12 

10 

8 

pH 6 

4 

2 

0 
0 

_i----

5 1 0  

r 

� 

15 20 25 30 35 
Volume of base added {ml) 

Question 12 (1 mark) 

Which indicator would be best suited for this titration? 

(A) 

(B) 

(C) 

(D) 

Indicator 

Bromophenol blue 

Magdaia red 

Phenolphthalein 

Chlorophenol red 

Notes from the Marker 
Look for BEST suited. 

Colour change range (pH) 

6.2-7.6 

3.0-4.0 

:a.2_-10.0 

5.2-6.8 
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Question 13 (1 mark) 

The buffer region for this titration curve may contain: 

(A) NaCl and NaOH. 

(B) CH3COOH and CH3COONa. 

(C) NH3 and NH4CI. 

(D) NH3 and CH3COONH4. 

Question 14 (1 mark) 

The graph below contains two sets of data to show the variation of the percentage of gaseous products 
present at equilibrium, with temperature and pressure for a reversible chemical reaction. 

-g E 
... ::s O.·-

-.o 
0:: 

Q) ·-
Cl ::s 
l'O O" - Q) 
C: -
Q) l'O 

Q) 

(T + 10)°C 

Pressure 

Which one of the following chemical reactions could be represented by the data plotted on the graph? 

(B) 

(C) 

(D) 

3O2(g) + 4NH3(g) � 2N2(g) + 6H2O(g) 
....,.. 

Notes from the Marker 

llH = -92 kJ mol-1 

llH = -1248 kJ mol-1 

llH = +82 kJ mol-1 

llH = +173 kJ mot-1 

The graph shows that (T +10)°C has greater% of products than T°C, so forward reaction favoured (supports 
endothermic reactions), so option A and B is out. For higher pressure at (T +1 0)°C, increase in concentration occurs 
so according to LCP, reaction will shift to side with less gas moles (to reduce concentration). 
Option C product side is favoured but graph shows reduction in % of products. D is the correct option because 
reactants are favoured hence % of products reduce which aligns with the explanation. 
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Question 18 (1 mark) 

A 13C NMR spectrum is shown. 

I 

200 180 
I 

160 
I I 

140 120 

Which compound gives rise to this spectrum? 

(A) Hex-1-ene 

(B) 2-methylpent-2-ene 

(C) 2,3-dimethylbut-1-ene 

(D) 2,3-dimethylbut-2-ene 

I I 

100 80 

8(ppm) 
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Notes from the Marker 

Based on the 13C spectrum, there are five carbon environments. The other options produce: 

(A) 6 carbon environments 

(B) 6 carbon environments 

(C) 5 carbon environments 

(D) 2 carbon environments 

For 2,3-dimethylbut-1-ene, the carbon environments are shown below: 
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Question 19 (1 mark) 

An analytical chemist was provided with a compound X. He tested this compound and obtained the following 
results. 

Analysis Evidence 

Infrared spectroscopy Broad absorption at 3385 cm-1 

Percentage composition by mass C = 70.53%, H = 13.81%, 0 = 15.66% 

Mass spectrometry Molecular ion peak: m/z = 102 

Test with acidified potassium dichromate Orange colour remains upon heating compound X 

with acidified potassium dichromate in a water bath. 

Which of the following is a possible structure for the compound X? 

(A) Hexan-1-ol 

(B) 2-methylpentan--3-ol 

(C) 3-methylbutanoic acid 

ill) 3-methyl�entan--3-ol 

Notes from the Marker 

Based on the information, the following can be deduced: 

o The infrared spectra shows a broad absorption at 3385 cm-1 which suggests the presence of an � 
bond in an alcohol due to absorption location being between 3230-3550 cm-1

. 

o The test with acidified potassium dichromate suggests that the substance is either a tertiary alcohol 

or is an alkanoic acid. This is not consistent with hexan-1-ol and 2-methylpentan-3-ol as they are 
primary and secondary alcohols respectively. 

o All the above compounds can produce a molecular ion peak at m/z = 102. 

o Based on the percentage composition: 

Mass (g) 70.53 

H 

13.81 15.66 

0 

Moles (mol) 
70.53/12.01 13.81/1.008 15.66/16.00 

= 5.87261 ... = 13.70039 ... = 0.97875 

Mole ratio 6 14 1 

Therefore, the empirical formula is C5H14O and this is not consistent with 3-methylbutanoic acid as its 
empirical formula is CsH1oO2. Hence, the answer must be 3-methylpentan-3-ol. 
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Question 20 (1 mark) 

A sample of 1,2,3,4-tetrachlorobutane was analysed using a mass spectrometer. 

The only isotopes present in the compound are hydrogen-1, carbon-12, chlorine-35 and chlorine-37. 

Using the above information, determine the number of molecular ion peaks in the mass spectrum of 

1,2,3,4-tetrachlorobutane. 

(A) 2 

(8) 3 

(C) 4 

(D) 5 

Notes from the Marker 

The differing number of molecular ion peaks will depend on the combination of chlorine isotopes in the 

molecule. Since there are four chlorine atoms in the molecule, the possible m/z ratios are: 

• m/z of 1,2,3,4-tetrachlorobutane (4 x Cl-35) = 194 

• m/z of 1,2,3,4-tetrachlorobutane (3 x Cl-35 + 1 x Cl-37) = 196 

• m/z of 1,2,3,4-tetrachlorobutane (2 x Cl-35 + 2 x Cl-37) = 198 

• m/z of 1,2,3,4-tetrachlorobutane (1 x Cl-35 + 3 x Cl-37) = 200 

• m/z of 1,2,3,4-tetrachlorobutane (4 x Cl-37) = 202 

END OF SECTION 1 
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Question 2 (3 marks) 

Maintenance of any swimming pool requires regular monitoring of the pH level of the water. A 3 

suitable indicator may be used to ensure that the pH of the ool water is nearly neutral and lies 

in a very narrow range close to pH = 7. 

\ red: Methyl orange ___ __, 
• yellow Bromothymol blue --------

Phenolphthalein ____ 
!_.

c..,ol..,ou
_

r
_

le
_

ss
....,.

_,._ ___ 
I I ! ! 

I I • 
I 

yellow; 

1 blue 
; I : 

i oink ! 

1 2 3 4 5 6 7 8 9 10 11 12 13 

pH 

Ben tested the water in his pool, then used the indicator chart above to make relevant 

observations. 

With reference to each of the indicators in the chart, explain which indicator(s) would be best 

suited to determine the safety of the pool water. 

Criteria 

Identify the appropriate indicator chosen- bromothymol blue 
AND 

Justify the choice-bromothymol blue changes to an intermediate colour in the range is 
pH= 6.0-7.7 so pH= 7 neutral water lies within this range. 
AND 

Justify why the other two indicators were not chosen using the pH range for colour 
change and the limitation for each. 

Identify the appropriate indicator chosen- bromothymol blue 
AND 

Justify the choice-bromothymol blue colour change range is pH= 6.0-7.7 so pH=? lies 
within this range. 
OR 

Justify why the other two indicators were not chosen using the pH range, colour change 
and the limitation for each. 

Identify the appropriate indicator chosen- bromothymol blue 
OR 

Justify the choice-bromothymol blue colour change range is pH= 6.0-7.7 so pH= 7 lies 
within this range. 
OR 

Justify why the other two indicators were not chosen using the pH range, colour change 
and the limitation for each. 

Ben used BB 

Marks 

3 

2 

1 

Neutral water RH = 7 lies closest to the colour change range of bromothymol blue of 
pH= 6.0 - 7.7 

He would not have used Phenolphthalein as it stays colourless in the pH= 7 range 
and as well as for highly acidic solution where pH < 7 .0. 

Methyl orange stays yellow as well for pH= 7 range as well as highly basic values 
for pH >7.7. 













https://www.khanacademy.org/science/chemistry/acids-and-bases-Lowry%20base








































Normanhurst Boys High School 
2022 Year 12 Chemistry Trial Examination 

Marking Responses, Sample Answers & Notes from the Marker 

S28 Section 2B (20 marks) 

Question 1 (3 marks) 

James placed 100 g of glucose (CsH12Os) into a conical flask, dissolved it in water and added some 

yeast. He then weighed the conical flask, warmed the mixture to 32°C and left the flask for about 2 

days until the reaction has completed. 

Afterwards, he re-weighed the flask, and recorded his results as shown below. 

• Initial mass of conical flask with mixture = 335.2 g 

• Final mass of conical flask with mixture= 319.4 g 

Calculate the mass of glucose consumed in the reaction. 

Question 1 

Marking Criteria 

States the balanced chemical equation for the fermentation of glucose. 

AND 

Correctly calculates the mass of glucose consumed by: 
• calculating the moles of CO2 produced using the mass lost from the mixture . 
• determining the moles of glucose using the stoichiometric mole ratio . 
• calculates the mass of glucose consumed . 

States the balanced chemical equation for the fermentation of glucose. 

AND 

Provides the main steps in calculations including the following: 
• calculates the moles of CO2 produced using the mass lost from the mixture . 

• determining the moles of glucose using the stoichiometric mole ratio . 

OR 

Incorrect chemical equation. 

AND 

Correctly calculates the mass of glucose consumed by: 

• calculating the moles of gas produced using the mass lost from the mixture . 
• determining the moles of glucose using the stoichiometric mole ratio . 
• calculates the mass of glucose consumed . 

Provides some relevant information including at least ONE of the following: 
• stating the balanced chemical equation for the fermentation of glucose AND determines the difference 

in mass. 
• determines the mass lost as CO2 and calculates the moles of CO2 produced . 

3 

Marks 

3 

2 

1 



Sample Response 

C6H12O6(aq) ➔ 2C2HsOH(aq) + 2CO2(g) 

m(CO2) = 335.2 - 319.4 

= 15.8 g 

m 
=-

MM 

15.8 
=-----

12.01 + 2(16.00) 

= 0.3590093161 mol 

n(C6H12O6)consumed = 0.3590093161 / 2 (due to 2:1 mole ratio) 

= 0.179504658 mol 

m(C6H12O6)consumed : n X MM 

= 0.179504658 X (6(12.01) + 12(1.008) + 6(16.00)) 

= 32.3 g 

Notes from the Marker 

• Better responses: 

showed clear working out, indicating each step. 

were able to interpret the question in identifying the mass lost as CO2 and use stoichiometric calculations to 

determine the glucose consumed. 

• Weaker responses: 

did not show clear working out or did not show all working out and as a result, marks for showing 

understanding could not be awarded. 

stated the incorrect chemical equation, where an equilibrium arrow was used or the wrong products were 
produced. 

did not understand the question or did not interpret it in a logical, practical sense (e.g. determined the mass 

remaining in the flask as only glucose left over which did not take into account the ethanol formed also in 
the flask) 



Question 2 (5 marks) 

Charlie wanted to make methyl salicylate, a minty smelling flavour. He followed the procedure below. 

Method 

1. Dissolve 3.0 g of salicylic acid (2-hydroxybenzoic acid) in 20 mL of methanol in a conical flask. 

2. Add 1 mL of concentrated sulfuric acid to the reaction mixture and place the conical flask in a hot 

water bath set up above a Bunsen burner. 

3. Monitor the flask by continuously moving it out of the water bath when it is close to boiling, then 

moving it back in the water bath to heat the mixture up again. 

4. Remove the conical flask from the water bath after 10 minutes. 

5. Add dilute sodium carbonate solution to the reaction mixture and swirl the flask until it stops 

reacting. 

6. Pour the reaction mixture into a separating funnel and wait until two separate layers form. 

7. Discard the bottom layer and keep the top layer as the product, methyl salicylate. 

Suggest modifications that could be made to the procedure to improve the production and extraction of 

pure methyl salicylate. Justify your suggestions. 

5 



Question 2 

Marking Criteria Marks 

Production 5 
Identifies at least TWO features from the given method that can be improved. 
AND 
Outlines appropriate modifications for EACH of the identified steps (including refluxing and any ONE 

other). 
AND 
Justifies each modification by linking to each of the above identified steps and in how it improves the 
production. 
AND 
Extraction 

Identifies at least ONE feature from the given method that can be improved. 
AND 
Outlines an appropriate modification to the identified step. 
AND 

Justifies the modification by linking to the above identified step and in how it improves the extraction. 
AND 

Response is coherent, uses correct terminology, multiple links to the stimulus provided and 

justifications demonstrate a deep understanding of the practical methodology involved in refluxing 

and safety. 

OR 

All of the above, but with ONE feature for production and TWO features for extraction. 

Production 4 
Identifies at least TWO features from the given method that can be improved. 
AND 
Outlines appropriate modifications for the identified step (including refluxing). 

AND 

Justifies the modification to the identified step. 
AND 
Extraction 
Identifies at least ONE feature from the given method that can be improved. 
AND 
Outlines an appropriate modification to the identified step. 
AND 
Justifies the modification to the identified step. 
AND 
Response is coherent, uses correct terminology, some links to the stimulus provided and 

justifications demonstrate a good understanding of the practical methodology involved in 

refluxing. 

OR 

All of the above, but with ONE feature for production and TWO features for extraction. 

Production 3 
Identifies at least ONE feature from the given method that can be improved. 
AND 

Outlines an appropriate modification for the identified step. 
AND 

Justifies the modification. 
AND 

Extraction 

Identifies at least ONE feature from the given method that can be improved. 



AND 

Outlines an appropriate modification to the identified step. 

AND 

Justifies the modification. 

AND 

Response uses correct terminology, few links to the stimulus provided and justifications 

demonstrate a sound understanding of the practical methodology involved. 

OR 

Production 

Identifies at least TWO features from the given method that can be improved. 

AND 

Outlines appropriate modifications for the identified step. 

AND 

Justifies the modification. 

OR 

Extraction 

Identifies at least TWO features from the given method that can be improved. 

AND 

Outlines appropriate modifications to the identified step. 

AND 

Justifies the modification. 

AND 

Response uses correct terminology, few links to the stimulus provided and justifications 

demonstrate a sound understanding of the practical methodology involved. 

Production 2 

Outlines an appropriate modification. 

AND 

Justifies the modification to improve the production of the ,ester. 

AND/OR 

Extraction 

Outlines an appropriate modification. 

AND 

Justifies the modification to improve the extraction of the ester. 

AND 

Response demonstrates a basic understanding of the practical methodology involved. 

Outlines an appropriate modification for the production of the ester. 1 

AND/OR 

Outlines an appropriate modification for the extraction of the ester. 

AND/OR 

Identifies how the modification improves the production/extraction. 

Response demonstrates a limited understanding of the practical methodology Involved. 



Sample Response 

Production 

• Instead of using a water bath over a Bunsen burner, a heating mantle can be used. By removing the 

presence of a naked flame, it would minimise risks of combustion of organic substances, as they are 

volatile and flammable. 

• Since the substances in the reaction mixture are volatile, they can escape from the flask very easily, 

when moving the flask in and out of the water bath to heat it up. Instead, a condenser can be used to 

allow for refluxing. This ensures the substances do not escape the vessel when heated, as the 

vapours are continuously cooled down. (This would also help with safety and minimising risks of 

escaped volatile organic substances while heating.) 

• The reaction is reversible and a slow process, so 10 minutes of heating it may not produce much yield 

of methyl salicylate. Instead, the reaction mixture should be heated for several hours under reflux. 

This not only increases the kinetic energy of the molecules (and hence improves the rate of reaction), 

as it is heated for longer at higher temperatures, but also maintains the forward reaction, as the 

reactants are kept in the vessel, increasing the yield. Boiling chips should then also be used so that 

it can be heated for long periods of time, which prevents the mixture from superheating. 

Extraction 

• After adding enough dilute sodium carbonate to the flask until it has neutralised any acid remaining 

(salicylic acid and sulfuric acid), more water can be added to wash the organic layer several times 

to ensure any remaining water-soluble species (sulfuric acid, methanol, salicylic acid) are dissolved 

and separated from the organic layer. 
• A drying agent such as anhydrous magnesium sulfate can be added after the organic layer has been 

separated from the aqueous layer to further remove any water remaining in the mixture. 

• The resulting product would be impure and should then be purified through distillation, where the 

methyl salicylate can be collected at its boiling point. 

Notes from the Marker 

• Better responses: 

were able to link their suggested modifications to the stimulus in order to justify why it improves production 

and extraction. 

showed depth to their understanding by providing relevant and specific detail to their justifications. 

• Weaker responses: 

did not link back to the stimulus to justify why the suggested modification is better than the given method. 

identified what the modification will improve (e.g. yield) or only providing an outline (e.g. condenser prevents 

vapours from escaping). 

needed more and specific detail when justifying to demonstrate how the modification improves the 

production/extraction (e.g. needed more detail on what refluxing helps with and why it improves the yield). 

provided incorrect justifications and purposes to the features, such as boiling chips. 

stated modifications that did not relate to their justifications. 









Question 3(b) 

Marking Criteria Marks 

Identifies the THREE trends in the graph. 4 

AND 

Relates the structure of alcohols and aldehydes to their intermolecular forces. 

AND 

Explains each of the trends by relating to how intermolecular forces influence boiling point. 

AND 

Relates the strength of the intermolecular forces to boiling point. 

AND 

Explains what effects dispersion forces have on boiling point (when increasing molar mass). 

AND 

Relates the effect of different contributions of the intermolecular forces to the trends shown. 

AND 

Response is coherent, uses correct terminology, links to the stimulus provided and explanations 

demonstrate a deep understanding of how intermolecular forces influence boiling point. 

Identifies at least TWO trends in the graph. 3 

AND 

Relates alcohols and aldehydes to their intermolecular forces. 

AND 

Explains each of the trends by relating to how intermolecular forces influence boiling point. 

AND 

Relates the strength of the intermolecular forces to boiling point. 

AND/OR 

Explains what effects dispersion forces have on boiling point (when increasing molar mass). 

AND/OR 

Relates the effect of different contributions of the intermolecular forces to the trends shown. 

Response uses correct terminology and explanations demonstrate a good understanding of how 

intermolecular forces influence boiling point. 

Identifies at least ONE trend in the graph. 2 

AND 

Relates the relevant molecules to their intermolecular forces. 

AND 

Sound explanation of each of the trends by relating to how intermolecular forces influence boiling point by 

using correct terminology to identify the intermolecular forces that caused the trend. 

AND/OR 

Relates the strength of the intermolecular forces to boiling point. 

Identifies at least ONE trend from the graph. 1 

AND 

Relates the structure of the molecules to their intermolecular forces. 

AND 

Uses correct terminology to show a limited understanding of the intermolecular forces that caused the 

trend. 









AND 
Makes limited references to the information provided in the flowchart. 

All of the above but contains ONE type of error (such as incorrect locants used when naming, incorrect 
commas and dashes used when naming, a few key terms missing). 

All of the above, but contains 2-3 types of errors. 5 
AND/OR 

All IUPAC names and structures mentioned but key terms missing in justification. 
AND/OR 

All of the above but missing some names. 
OR 
1 missing structure but correct IUPAC name and correct justification for all other compounds. 

OR 

No structures but correct IUPAC names and correct justifications for all compounds. 

Response contains 2-4 errors. 4 
AND/OR 

Correct structures with no names and some justifications. 
OR 

1-2 incorrect or missing structures or names and justifications incomplete. 

Response contains at least 5 errors. 3 
AND/OR 

All correct names and structures but no justifications. 

OR 
Some structures or names are incorrect but some correct justifications. 
OR 

1-2 incorrect or missing structures or names, with limited justifications. 

Response contains 5 or more errors. 2 
OR 

Most structures or names are incorrect and limited justifications. 
OR 

Structures are incorrect AND/OR have some correct IUPAC names AND shows some understanding in 

following the reactions in the flowchart and no justification (shows understanding in at least two pathways 
in flowchart). 

Some correcUrelevant information, such as showing limited understanding in following the reactions in the 1 
flowchart. 



Sample Response 

Compound 

A 

B 

C 

D 

E 

Structure and Name 

2-methyl but-1-ene 
H 

H H \ 
I I /p

-H 
H-C-C-C 

I I \ ,,,..H 
H H ,,,..c 

H \ 
H 

2-methylbutan-2-ol 

H H 
'\ I ........-H 

H H C 
\ \ I H H-c-c-c / 
I I I -c

\-..H 
H H 0 

/ H 
H 

2-methylbutan-1-ol 
H H H H H 
I I I I ; 

H-c-c-c-c-o 
I I I 
H H H 

H-C-H 
I 

H 

1-bromo-2-methylbutane 
H H H H 
I I I I 

H-?-?-
,

-?-H 

H H 

I 
Br 

H-C-H 

H 

2-bromo-2-methylbutane 
H H Br H 
I I I I 

H-9-?-
T

-9-H 

H H 
I 

H 

H-C-H 
I 

H 

Justification 

Compound A undergoes hydration with dilute H2S04 to 
produce alcohol products. Since compound B does not oxidise 

when acidified KMn04 is added, it is a tertiary alcohol. 

Compound A is therefore an unsaturated, branched 
hydrocarbon with molecular formula CsH10 (2-methylbut-1-ene). 
The double bond is on the same carbon as the branched 

methyl group to allow the formation of a tertiary alcohol, when 
it reacts. 

The reaction of compound A with dilute H2S04 produces two 
possible alcohol products. 

Since compound B does not oxidise, it is the tertiary alcohol 

formed. 

Compound C is the other product from the reaction of 
compound A with dilute H2S04. 

Since it can oxidise when acidified KMnQ4 is added, this 
further confirms that it is the primary alcohol. 

Compound A undergoes hydrohalogenation with HBr to 
produce two products, D and E. 

Since compound D undergoes substitution reaction with NaOH 
and heat to produce C (2-methylbutan-1-ol), compound Dis 
therefore 1-bromo-2-methylbutane, where the Br is replaced 

by an OH on the first carbon. 

Compound E is therefore the other product of the 
hydrohalogenation of compound A, 2-bromo-2-methylbutane. 











Normanhurst Boys High School 
2022 Year 12 Chemistry Trial Examination (Section 2C) 

Marking Responses, Sample Answers & Notes from the Marker 

Question 1 

Marking Criteria 

• Writes the correct structural formula of propan-2-yl butanoate (naming not required). 

• Justifies the correct structure showing an extensive understanding of the interpretation of spectroscopic 

data and refers explicitly to the relevant spectroscopic data. 

• Infrared spectrum 

o Two peaks shown are addressed in terms of bonds. 

o Lack of a very broad peak due to the 0-H bond addressed to rule out alcohol and carboxylic 

acid. 

• 
13C NMR spectrum 

o Number of carbon environments addressed in relation to the molecular formula and symmetry. 

o All peaks addressed. 

• 
1H NMR spectrum 

o Number of hydrogen environments addressed in relation to the molecular formula. 

o All peaks addressed in relation to data, (n+1) rule and relative peak area with sufficient detail. 

• Writes the correct structural formula for an isomer of propan-2-yl butanoate (naming not required). 

• Justifies the structure showing a thorough understanding of the interpretation of spectroscopic data. 

• Refers to relevant spectroscopic data. 

OR 

• Deduces the correct molecule and provides thorough analysis of the spectroscopic data. 

• Shows a sound understanding of the interpretation of spectroscopic data. 

• Uses relevant information presented in the question to justify the structure of the chemical. 

• Provides a structural formula consistent with analysis. 

• Shows some understanding of the interpretation of spectroscopic data. 

• Provides some relevant information. 

Marks 

7 

6 

4-5 

2-3 

1 






















