
Reducible Differential Equations 

Questions 
 
 
 
Q1. 
  

The concentration of a drug in the bloodstream of a patient, t hours after the drug has  
been administered, where t ≤ 6, is modelled by the differential equation 

 

where C is measured in micrograms per litre. 

(a)  Show that the transformation t = ex transforms equation (I) into the equation 

 

(5) 

(b)  Hence find the general solution for the concentration C at time t hours. 

(7) 

Given that when t = 6, C = 0 and  = −36 

(c)  find the maximum concentration of the drug in the bloodstream of the patient. 

(5) 

  

(Total for question = 17 marks) 
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Q2. 
  

A vibrating spring, fixed at one end, has an external force acting on it such that the centre of 
the spring moves in a straight line. At time t seconds, t ≥ 0, the displacement of the centre C 
of the spring from a fixed point O is x micrometres. 

The displacement of C from O is modelled by the differential equation 

 

(a)   Show that the transformation x = t v transforms equation (I) into the equation 

 

(5) 

(b)   Hence find the general equation for the displacement of C from O at time t seconds. 

(7) 

(c)   (i)   State what happens to the displacement of C from O as t becomes large. 

(ii)  Comment on the model with reference to this long term behaviour. 
(2) 

  

(Total for question = 14 marks) 

  

 
Q3. 
  

(a)  Show that the substitution x = eu transforms the differential equation 

 

into the equation 

 

(6) 

(b)  Find the general solution of the differential equation (II). 

(7) 

(c)  Hence obtain the general solution of the differential equation (I) giving your answer in the 
form y = f(x) 

(1) 

  

(Total for question = 14 marks) 
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Mark Scheme – Reducible Differential Equations 
 
Q1. 
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Q2. 
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Q3. 
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