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Number of Number of questions • Marks
Section 

Questions to be answered 

Short Answer 5 5 49 

Total: 49 

Directions to students 

Materials 

-Students are permitted to bring into the examination room: pens/pencils, highlighters, erasers,
sharpeners, rulers, and an approved scientific calculator.
- Students are NOT permitted to bring into the examination room: white out liquid/tape, phones or
electronic devices, including smart watches.
- Students are provided with the following: Question and answer book of 8 pages and VCM Data booklet.

The task 

- Please ensure that you write your name and teacher's name on this booklet. This paper consists of
short answer questions.
-There are a total of 49 marks available.
- Be sure to include states with all chemical equations.

-All numerical answers need to be quoted to the correct number of significant figures.

-All working out must be shown in the space provided.



Question 1 (12 marks): 

Five bottles of organic compounds are found in a cupboard where the label only contained the empirical 

formula of the compound which was C3H60. It was decided to try and identify the structure of the 

substance using mass spectroscopy, IR spectroscopy and NMR spectroscopy. The spectra are given 

below. It was also tested whether the substance would react with NaOH and there was no evidence of a 

reaction. Mass Spectra 
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a. Determine the molecular formula of the unknown compound. Show all working. (2 marks) 

b. The mass spectra identified a peak at 15m/z. State the species responsible for this peak.(1 mark)

c. Identify 2 characteristic peaks from the IR spectra. (2 marks) 

d. Why are different frequencies of infrared radiation (IR) absorbed by this molecule as shown in the
IR spectrum. (2 marks)
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e. State the number of hydrogen and carbon environments present in the molecule.

Number of hydrogen environments: 

Number of carbon environments: 

(2 marks) 



f. Draw the structural formula of the molecule (note there is no splitting in the H NMR). (2 marks) 

g. Explain why the peak at 1.2ppm on the 1H NMR spectra contains no splitting.
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Question 2 (8 marks): 

 5 unlabelled bottles of organic substances were found in the chemical storeroom. Also found were 5 

labels that was assumed are meant to be used, these labels (in alphabetical order) are, chlorobutane, 

butanoic acid, butanol, but-2-ene and 2-hydroxybutanoic acid. 

To determine the identity of the unknown chemicals Dr Lewis conducted a series of laboratory tests. Her 

results are summarised in the table below. 

A B C D 
Addition of No reaction No reaction No reaction Solution turned 
bromine {Br2) colourless 
Addition of No reaction No reaction Solution No reaction 
potassium changes colour 
permanganate from purple to 
(KMn04) colourless 
Addition of No reaction Bubbles Bubbles No reaction 
sodium produced produced 
hydrogen 
carbonate 
(NaHCQ3) 

a. Using the results above, identify each of the unknown compounds:

E 

No reaction 

Solution 
changes colour 
from purple to 
colourless 
No reaction 

(5 marks) 









f. MXT is known to have 1 chiral centre. This chiral centre is inside the box on the diagram below.
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Circle the chiral centre inside the box on the diagram above. 

State the number of optical isomers MXT has. 

(1 mark) 

(1 mark) 

g. Another medication was tested and has a peak area for MXT of 400,000. What could be done to
accurately calculate the concentration of MXT in this sample. (1 mark) 

Q�estion5 (4 marks)'; 

The 1H NMR for a compound with the molecular formula C4HaO2 is given below. 
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a. Draw the structural formula of a molecuI$ that matches the NMR spectral data above.

b. On your structural formula, label each hydrogen with the letter A, B or C to indicate which

(2 marks) 

environment in the NMR spectra above it belongs to. (2 marks) 

END OF SAC 




