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Question 1 

The differential equation  
𝑑2𝑦

𝑑𝑥2
+ 2𝑦 = 0  has a power series solution     𝑦 = ∑ 𝑐𝑘𝑥𝑘

∞

𝑘=0

. 

Determine the difference equation satisfied by 𝑐𝑘. 

 

Question 2 

(a) Plot the curve  𝑦𝑘+1 − 1 = (𝑦𝑘 − 1)2 

(b) Find the fixed points 

(c) Find the exact solution by setting 𝑥𝑘 = ln(𝑦𝑘 − 1) 

Question 3 Solve the difference equations 

(𝑎)   𝑦𝑘+1 + 4𝑘𝑦𝑘 = 0 

              (𝑏)  𝑦𝑘+1 − 𝑦𝑘 = 1 + 𝑒𝑘 

 

Question 4 Consider the difference equation 𝑦𝑘+2 − (𝑘 + 3)(𝑘 + 2)𝑦𝑘 = 0 

Given that 𝑦𝑘
(1)

= (𝑘 + 1)! is a solution, find a second linearly independent solution. 

 

 

Question 5  

(a) Find the general solution of the homogeneous equation 

𝑦𝑘+3 + 5𝑦𝑘+2 + 3𝑦𝑘+1 − 9𝑦𝑘 = 0. 

(b) Write the form of the particular solution of the inhomogeneous equation 

𝑦𝑘+3 + 5𝑦𝑘+2 + 3𝑦𝑘+1 − 9𝑦𝑘 = 𝑘(−3)𝑘 + 2 

 

Question 6 Solve the initial value problem 

Δ3𝑦𝑘 = 0, 𝑦0 = 0, 𝑦1 = 2, 𝑦2 = 1 

 

Question 7 Solve the difference equation  

𝑦𝑘+2 − 7𝑦𝑘+1 + 10𝑦𝑘 = 2𝑘 + 3𝑘 

 

 

 

 

 

 

 


