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List of problems 1

1. Find which of the following forces are conservative, and for those that are
find the corresponding potential energy (a and b are constants, a is a con-
stant vector, r = |r|)

Fx = a x+ b y2 , Fy = a z + 2b xy, Fz = a y + b z2 ,

F = a× r , F = a r , F = a (a · r) .

2. Compute the work done in taking a particle around the circle x2 + y2 = a2,
z = 0 if the force is (a) F = y î, (b) F = x î. (̂i – unit vector in x direction)
What do you conclude about these forces? Check your conclusion.
Hint: Use the parametrization x = a cos θ, y = a sin θ, z = 0.

3. Find the kinetic energy, and the Lagrange’s equations of motion (assuming
that a potential energy V exists) for a particle of mass m in terms of the
following pairs of coordinates in a plane:
(i) parabolic coordinates ξ = r + x, η = r − x (r2 = x2 + y2);
(ii) elliptic coordinates λ, θ defined by

x = coshλ cos θ , y = sinhλ sin θ , (λ ≥ 0 , 0 < θ ≤ 2π) .


