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(1) (a) Show that the general solution to the differential equation 𝑑𝑦

𝑑𝑥
+ 3𝑦 = 𝑥𝑒−𝑥  can be written in the 

form 𝑦 =
1

4
𝑒−𝑥(2𝑥 − 1) + 𝑐𝑒−3𝑥 where 𝑐 is a constant. 

(b) Find the particular solution to the equation given that when 𝑥 = 0, 𝑦 = 3 
(c) Describe the behaviour of the function for large values of 𝑥. 
 

(2) Find the particular solution to the differential equation 𝑑
2𝑦

𝑑𝑥2
+ 4𝑦 = 6 sin 𝑥 

Given that when 𝑥 = 0, 𝑦 = 2 and 𝑑𝑦

𝑑𝑥
= 1. 

 

(3) Show that the general solution to the differential equation  𝑑
2𝑦

𝑑𝑥2 − 8
𝑑𝑦

𝑑𝑥
= 2𝑥 + 4  

is 𝑦 = 𝐴 + 𝐵𝑒8𝑥 −
1

8
𝑥2 −

17

32
𝑥  where 𝐴 and 𝐵 are constants. 

 

(4) Find the particular solution to the differential equation  𝑑
2𝑦

𝑑𝑥2
− 2

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0 given that when 𝑥 = 0,

𝑦 = 6 and 𝑑𝑦

𝑑𝑥
= −12. 

 

(5) Find the general solution to the differential equation cot 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦cosec2 𝑥 = sec2 𝑥 giving your 

answer in the form 𝑦 = 𝑓(𝑥). 
 

(6) Prove that the solution to the differential equation 𝑑𝑦

𝑑𝑥
+ 𝑦𝑥 − 𝑥 = 0 is an exponential function. 

 

(7) Find the particular solution to the differential equation 𝑑𝑦

𝑑𝑥
−

𝑦

1+𝑥
= 𝑒𝑥(1 + 𝑥) given that when 𝑦 = 5 

when 𝑥 = 0 giving your answer in the form 𝑦 = 𝑓(𝑥). 
 

(8) Find the general solution to the differential equation 𝑑
2𝑥

𝑑𝑡2 +
𝑑𝑥

𝑑𝑡
− 12𝑥 = 14𝑒3𝑡 

 

(9) The general solution to the differential 𝑑
2𝑦

𝑑𝑥2
+ 𝑎

𝑑𝑦

𝑑𝑥
+ 𝑏𝑦 = 0 is 𝑦 = 𝑒−4𝑥(𝐴 cos 7𝑥 + 𝐵 sin 7𝑥 ) where 

𝑎, 𝑏, 𝐴 and 𝑏 are constants. 
(a) Find the value of 𝑎 and the value of 𝑏. 
(b) Explain why you can’t find the value of 𝐴 and 𝐵. 
 

(10) (a) Find the particular solution to the differential equation 𝑥 𝑑𝑦

𝑑𝑥
+

𝑦

ln 𝑥
=

𝑥

ln 𝑥
, 𝑥 > 1                               

given that when 𝑥 = 𝑒, 𝑦 = 1 giving your answer in the form 𝑦 = 𝑓(𝑥). 
(b) Describe the behaviour of 𝑓(𝑥) for large values of 𝑥 giving a justification for your answer. 
 
(11) (a) Find the general solution to the differential equation: 

𝑑2𝑦

𝑑𝑥2
= −𝑦 

(b) Write down the form of the particular integral required to solve the differential equation: 
𝑑2𝑦

𝑑𝑥2
= −𝑦 + 2sin 𝑥 


