
Further Pure 1 Numerical Methods 

 

Use the approximations (
𝑑𝑦

𝑑𝑥
)

0
≈

𝑦1−𝑦0

ℎ
  and (

𝑑2𝑦

𝑑𝑥2)
0

≈
𝑦1−2𝑦0+𝑦−1

ℎ2  to obtain estimates for 𝑦1, 𝑦2 and 

𝑦3 for the differential equation  
𝑑2𝑦

𝑑𝑥2 = 𝑥2 + 𝑦 − 1,  given that when 𝑥 = 2, 𝑦 = 3 and 
𝑑𝑦

𝑑𝑥
= 1,  

ℎ = 0.01. 

 

 

𝑦1 ≈ 𝑦0 + ℎ (
𝑑𝑦

𝑑𝑥
)

0
= 3 + 0.01 × 1 = 3.01 

 

𝑦2 ≈ ℎ2 (
𝑑2𝑦

𝑑𝑥2)
1

+ 2𝑦1 − 𝑦0 ≈ 0.012(2.012 + 3.01 − 1) + 2 × 3.01 − 3 = 3.02060501 

 

𝑦3 ≈ ℎ2 (
𝑑2𝑦

𝑑𝑥2)
2

+ 2𝑦2 − 𝑦1 ≈ 0.012(2.022 + 3.02060501 − 1) + 2 × 3.02060501 − 3.01 

= 3.041820121 

𝑦1 = 3.01 

𝑦2 = 3.02060501 

𝑦3 = 3.041820121 

 

Bury Maths Tutor 

burymathstutor.co.uk

