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Solve all parts. All the parts carry equal marks

Part 1: [10 Marks]

Question 1: Consider a simple pendulum that oscillates with a small angle. Derive the

equation of motion using Lagrangian mechanics

mg
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Question 2: A point P is represented in the (xy, X, X3) System by P (3, 2, 1) . In another
coordinate system the same point is represented as P (x;’, X2’, X3”) where X, has been
roteted towards Xs around x;-axis by an angle 35° . Find the rotation matrix and determine

P (X, X2°, X3°) .
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Question 2: Consider a particle moving in a constant force field starting at rest from some
point ( Xy , y1 )to some lower point ( Xp, Y. ). Prove that the path that allows the particle to
accomplish the transit in the least possible time can be represented by the following

equation (‘a = constant ).

o j xdx
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