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Answers 

Practice exam questions 
Anne Hodgson 

Answers to the questions on pp. 5, 10 and 14 of the magazine. 

Breath of life (p. 5) 
1 3CH3CH2OH(l) + 3H2O(l) + 2Cr2O7

2–(aq) + 28H+(aq) → 3CH3CO2H(aq) + 12H+(aq) + 4Cr3+(aq) + 14H2O(l) 

2 Propanone (acetone), CH3COCH3, has a molecular mass of (3 × 12) + (6 × 1) + 16 = 58 

3 3-methylhexane (top-left), heptanal (top-right), 4-methyl-2-heptanone (bottom) 

Animal chemistry (p. 10) 
1  
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Drugs and dyes (p. 14) 
1  

 

 

2 Start by drawing the structure of phenacetin and working out how many different hydrogen 
environments there are. 

 

There are three different types of hydrogen bound to sp3 hybridised carbon (aliphatic environments), 
types A, B and F on the structural diagram; two different environments for hydrogen bound to the 
benzene ring, C and D; and one hydrogen bound to a nitrogen (E), so there should be six signals in 
the spectrum. 

The single line at 2.1 ppm is due to the hydrogens in the acetyl group (F), the signal is unsplit as they 
have no hydrogen neighbours to introduce coupling. 

The other two signals in this region, at 1.38 and 3.98 ppm, arise from the ethyl group. The signal at 
1.4 ppm (A) is due to the CH3 group hydrogens, it is a 1:2:1 triplet as it is adjacent to a CH2 (n+1 = 3), 
while the signal at 3.98 ppm (B) is due to the CH2 group hydrogens, it is a 1:3:3:1 quartet as it is 
adjacent to a CH3 (n+1 = 4). The CH2 hydrogens are more deshielded as they are nearer the very 
electronegative oxygen, so they are shifted to low-field (larger d value) compared to the hydrogens in 
the CH3. 

The four aryl hydrogens fall into two pairs, C and D. They therefore give rise to two signals in the aryl 
region, at 6.8 and 7.3 ppm. Each line is split into a doublet through interaction with one neighbouring 
hydrogen (n+1 = 2). The more downfield pair (7.3 ppm) are those nearest the electronegative, 
electron-withdrawing, nitrogen, D. 

The remaining signal at 8.0 ppm is due to the hydrogen bound to nitrogen in the amide group (E). Its 
pronounced downfield shift is due to the hydrogen being bonded to the very electronegative nitrogen. 
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