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ATAR Chemistry 3+4 
Organic Molecules Test 
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DO NOT MARK THIS PAPER 

YOU MUST SHOW ALL HYDROGEN ATOMS IN YOUR STRUCTURAL DIAGRAMS 

Multiple choice 10 marks 

1. 	Consider the following five (5) organic compounds. 
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Which of the following lists contain compounds that all have the ability to form 
hydrogen bonds? 

(a) all of (i), (ii), (iii), (iv) and (v) 
(b) (ii), (iii), and (iv) only 
(c) (i), (ii), (iii) and (v) only 
(d) (ii), (iv) and (v) only 

2. 	The partially completed equations below show the various chemical reactions 
involved in the synthesis of ethyl ethanoate. 

Equation 1: CH2CH2  + A # CH3CH2OH 

Equation 2: 3 CH3CH2OH + B Cr2072-  + 16H+ —> 3C + 4 Cr + 11 
H20 

Equation 3: C + CH3CH2OH 	CH3COOCH2CH3 + A 

Which of the following correctly identifies the unknowns A, B, C & D? 

A B C D 
(a) H20 2 CH3COOH H+ 
(b) H20 1 CH3COOH catalyst 
(c) H20 2 CH3CHO H+ 
(d) H+ 4 CH3CHO H20 



3. 	An organic substance has an empirical formula of C3H602. Which of the following is 
NOT a possible identity of the substance? 

(a) Propanoic acid 
(b) Ethyl methanoate 
(c) Methyl methanoate 
(d) Methyl ethanoate 
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CH3CH2C00 iv. 	CH3CH2CHO 

Which one of the following lists places the compounds in their correct class? 

I. II III iv 

(a)  Ester Aldehyde Ketone Carboxylic acid 
(b)  Carboxylic acid Ketone Ester Aldehyde 
(c)  Carboxylic acid Ester Ketone Aldehyde 
(d)  Aldehyde Ketone Carboxylic acid Ester 



Questions 5 and 6 relate to the four isomers of C5Fl110H shown below. 
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5. 	Which of the isomers would not react when mixed with acidified sodium 
permanganate solution? 

(a) A 
(b) B 
(c) C 
(d) D 

	

6. 	Which of the following is not a possible organic product resulting from oxidation of 
the isomers above? 

(a) 3-methylbutanoic acid 
(b) 2-methylbutanoic acid 
(c) 3-methylbutanone 
(d) 2-methylbutanone 



7 	Consider the organic molecule shown below. 
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Which of the following reactions is most likely to produce this compound? 

(a)  
lil Br Br H H H 

1 	1 
H2 H—C—C—C—C=C—C—C1 

1 	1 	1 
H H H 

(b)  
Br 

+ HBr 

H H H OH H H 

(c)  

(d)  

Br Br H H 1-
1
1 

HHHH 

HHHHHH 
1 	1 	1 	1 	1 	1 

	

H—C—C—C—C 	C—C—C1 
1 	1 	1 	1 
H H H OH H H 

+ H20 

+ Br2 



8. 	Which of the following molecules has not been given the correct IUPAC name? 

(a) 
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(b) propylmethanoate 
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(c) 2-chloro-3-methylhexanal (d) 3-ethyl-4-methylheptane 

HHHHH 
11111 

0 CIHHHH H—C—C—C—C—C—H 
1 	1 	1 1 1 1 	1 

H H H 	H C—C—C—C—C—C—H 

H/ 1 1 1 
H CH3  H H H H 	H H3C—CH 

1 1 	1 
H 	C—C—C 	H 

1 1 	1 
H 	H 	H 

Questions 9 and 10 relate to the following information. 

An overview of a particular reaction sequence is shown below. 
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9. 	What functional group is present in each of the substances? 

X 
(a)  alkene alcohol aldehyde 
(b)  alkene aldehyde carboxylic acid 
(c)  alkene alcohol ketone 
(d)  alkane ketone ester 

10. 	What reagents were most likely added at steps A and B? 

A 
(a) 02(g) 	 H2(g) 
(b) H20(1) 	 02(g) 
(c) Na0H(aq) 	H+/Mn04-(aq) 
(d) H20(1) 	 H+/Cr2072-(aq) 
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11. 	Give the IUPAC name of the following structures: 
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Question A 

Coconut oil contains an ester which gives the oil its distinctive odour. The ester was extracted and a 
series of experiments were carried out to determine the formula of this ester, which was known to 
contain only carbon, hydrogen and oxygen. 

A 1.680 g sample was combusted in excess oxygen and 4.100 g of carbon dioxide was produced. 

A separate 1.990 g sample was combusted in excess oxygen and 1.990 g of water was produced. 

(a) 	Calculate the empirical formula of the ester in the coconut oil. 	 (8 marks) 

n(CO2) = m/M = 4.10/44.01 = 0.09316 mol = n(C) 	(1) 

m(C) = nM = 0.09316 x 12.01 = 1.11885g 

%(C) = (1.11885/1.68) x 100 = 66.60% 	 (1) 

n(H20) = m/M = 1.99/18.016 = 0.11046 mol, n(H) = 2 x 0.11046 = 0.2209 mol (1) 

m(H) = nM = 0.2209 x 1.008 = 0.2227 g 

%(H) 	= 	(0.2227/1.99) x 100 	= 	11.19% 	(1) 

Thus %(0) = (100— (66.60 + 11.19)) = 22.21% 	(1) 

0 

Mass in 100g = 66.60 11.19 22.21 

66.60/12.01 11.19/1.008 22.21/16.00 (1) 
5.55 11.10 1.39 

Ratio of mol = 5.55/1.39 11.10/1.39 1.39/1.39 

4 8 1 (1) 

Empirical Formula = C4H80 (1) 
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A further sample weighing 0.8100 g was vaporised and the gas produced was found to occupy a 
volume of 226.0 mL at 140.0 °C and a pressure of 85.20 kPa. 

(b) From this information, calculate the molecular formula of the ester. 

n 	= PV 	= 	85.20 x 0.2260 = 	0.005606 mol 	(1) 

RI 	8.314 x 413.15 

M 	= m/n = 0.810/0.005606 	= 144.49 g/mol 	(1) 

Emp Formula mass (C4H80) = 72.104 g/mol 	 (1) 

(4 marks) 

Thus, MF = Mol Formula mass/ Emp Formula mass x EF 
= 	144.49/72.104 x C4I-180 
= 	2 x C4H80 
= r ...8..ii 16,--n 2 	 (1) 

(c) This same ester can also be synthesised in the laboratory by reacting pentan-1-01 and a 
carboxylic acid, using sulfuric acid as a catalyst. 

Using this information, draw the structural formula of the ester present in coconut oil. 
(1 mark) 
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H3C — CH2— CH2 — CH2 — CH2 —0— C — CH2 — CH3  
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