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S E C T I O N  A ·  Warm-up

A1 Write down the forward and central difference approximations to dy/dx at the point
xn, and say which is more accurate. [2]

A2 For dy/dx = x² + y with y = 1 at x = 0 and h = 0.1, use the forward difference to
estimate y at x = 0.2. [3]

S E C T I O N  B ·  Standard

B1 Write down the central difference approximation to the second derivative, and
rearrange it to give yn+1. [4]
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B2 Use Simpson's rule with four strips to estimate ∫ e−x² dx from 0 to 1, to 4 decimal
places. [4]

B3 Explain why Simpson's rule requires an even number of strips. [3]

S E C T I O N  C ·  Stretch

C1 For y'' = 2x − y with y = 1 at x = 0 and y = 1.05 at x = 0.1, use the central
second-difference approximation with h = 0.1 to estimate y at x = 0.2 and at x = 0.3.

[4]


