
InkMaths
Q U E S T I O N  W O R K B O O K

Series solutions of
differential equations

Further Pure 1 · Year FM

6 questions · 20 marks

N A V Y  S C R E E N  E D I T I O N

© 2026 InkMaths. All rights reserved.
inkmaths.co.uk



InkMaths · Series solutions of differential equations QUESTIONS

© 2026 InkMaths. All rights reserved. Page 1

S E C T I O N  A ·  Warm-up

A1 Describe the Taylor series method for solving a differential equation with given
initial conditions. [2]

A2 For dy/dx = x + y² with y = 1 at x = 0, find the values of the first and second
derivatives of y at x = 0. [3]

S E C T I O N  B ·  Standard

B1 Continuing the previous question, find the third derivative at x = 0 and write the
series solution up to the term in x³. [4]
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B2 Use the substitution z = y² to solve 2y(dy/dx) + y² = x. [4]

B3 For a second order equation, explain why two initial conditions are needed before
the Taylor series method can begin. [3]

S E C T I O N  C ·  Stretch

C1 For the equation y'' + xy' + 2y = 0 with y = 1 and y' = 0 at x = 0, find the series solution
up to the term in x⁴. [4]


