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1. A particle of mass m moves in the x-y plane so that

its position vector is F=rcos(wt)f+rsin(wt)} » where r and
o are constants . Find the velocity and the
acceleration - (15%)

2. The position of a particle is given by ?=A.(e“f+e""j’) ’
where ¢ is a constant-: Find the velocity and the
acceleration - (15%)

3. A particle of mass m moves in the x-y plane so that

its position vector is F:acos(wt)f+bsin(ax)j » where g p
and @ are constants and g>5H ¢ (a) Show that the particle
moves in an ellipse-: (b) Show that the force acting on
the particle is conservative c (20%)

4. Show by means of the substitution r=l that the
- u

differential eguation m(i—réz):f(r) for the path of the
particle in a central field can be written as
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Fig.-1
5. As shown in Figure-1: use the (x,y) coordinate system
to find (a)the kinetic energy T ° the potential energy
U > and the Lagrangian | for the case of a simple
pendulum(with length /> mass m) which is moving in a
uniform gravitational field- Using Lagrangian formalism
to find the equation of motion (b)in the (x,y) coordinate
and (c)in the polar coordinate (r,6) » (30%)
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