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Practice Question Set For A-Level  

Subject : Chemistry 

Paper-2 Topic: Nuclear Magnetic Resonance Spectroscopy 

 

Name of the Student:______________________________________________ 

Max. Marks : 19 Marks    

Q1. 
This question concerns four isomers, W, X, Y and Z, with the molecular formula C5H10O2 

(a)     The proton n.m.r. spectrum of W shows 4 peaks. 
The table below gives the chemical shifts, δ values, for each of these peaks, together with their 
splitting patterns and integration values. 

  

δ/ppm  2.18  2.59  3.33  3.64  

Splitting pattern  singlet  triplet  singlet  triplet  

Integration value  3  2  3  2  

State what can be deduced about the structure of W from the presence of the following in its 
n.m.r. spectrum. 

(i)      The singlet peak at δ = 2.18 

______________________________________________________________ 

(ii)     The singlet peak at δ = 3.33 

______________________________________________________________ 

(iii)     Two triplet peaks. 

______________________________________________________________ 

(iv)    Hence, deduce the structure of W. 

  

  

  

  

  

  

(4) 

(b)     The infra-red spectrum of X is shown below. 
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(i)      What can be deduced from the broad absorption centred on 3000 cm–1 in the infra-red 
spectrum of X? 

______________________________________________________________ 

(ii)     Given that the proton n.m.r. spectrum of X contains only two peaks with the integration 
ratio 9:1, deduce the structure of X. 

  

  

  

  

  

(2) 

(c)     Isomers Y and Z have the structures shown below. 

  

Identify the two reagents you could use in a simple chemical test to distinguish between Y and 
Z. State what you would observe when each of Y and Z is tested with a mixture of these two 

reagents. 

Reagents ___________________________________________________________ 

Observation with Y ___________________________________________________ 

Observation with Z ___________________________________________________ 

(3) 

(Total 9 marks) 
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Q2. 
Each of the parts (a) to (e) below concerns a different pair of isomers. 

Draw one possible structure for each of the species A to J, using Table 2 on the Data Sheet 
where appropriate. 

(a)     Compounds A and B have the molecular formula C5H10 

A decolourises bromine water but B does not. 

A                  B 

  

  

  

  

  

(2) 

(b)     Compounds C and D have the molecular formula C2H4O2 

Each has an absorption in its infra-red spectrum at about 1700 cm–1 but only D has a 

broad absorption at 3350 cm–1 

C                  D 

  

  

  

  

(2) 

(c)     Compounds E and F are esters with the molecular formula C5 H10O2 

The proton n.m.r. spectrum of E consists of two singlets only whereas that of F consists of two 
quartets and two triplets. 

E                  F 

  

  

  

  

(2) 

(d)     Compounds G and H have the molecular formula C3H6Cl2 G shows optical activity but H does 
not. 

G                  H 
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(2) 

(e)     Compounds I and J have the molecular formula C6H12 

Each has an absorption in its infra-red spectrum at about 1650 cm–1 and neither 
shows geometrical isomerism. The proton n.m.r. spectrum of I consists of a singlet 
only whereas that of J consists of a singlet, a triplet and a quartet. 

I                  J 

  

  

  

  

  

(2) 

(Total 10 marks) 

   


