
8. (20 points) Consider the motion of a simple pendulum
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The restoring force is mg sin θ and hence the governing equation is
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Let the length of the string be g. Hence, the governing equation simplifies to

d2θ

dt2
+ sin (θ) = 0

At the initial time, the pendulum is pulled to an angle of θ = 30◦ =
π
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before being let loose without any

velocity imparted. Write a code to solve for the motion of the pendulum till t = 100 seconds using

(a) Forward Euler

(b) Backward Euler

(c) Trapezoidal Rule

• Recall that you need to need to reformulate the second order differential equation as a system of first

order differential equation.

• Vary your time step ∆t in {0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20}.

• For each ∆t plot the solution obtained by the three methods on a separate figure till the final time of

100.

• Discuss the stability of the schemes. From your plots, at what ∆t do these schemes become unstable

(if at all they become unstable)?
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