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Mid term exam, June 2009.
2 problems (total of 20 points).
The solution of every problem on a separate piece of paper with name and student number.

Problem 1 (7 pnts in total) (last years exam)
A damped oscillator & + 206 + wiz = F(t)/m with w3 = 23 is driven by a force that is
exponential in time,

s F(t) = Foe /" fort > 0
— with =1/7 and F(t) =0 for t < 0.
4 pnts a. Show that the Greens function

1 ;
G(t,t") = ;n—c—u:e“ﬁ(t—t)sinwl(t—t’), t>t; and G(t,t')=0, t<t

isza solutions of E‘%G(t,t’) + 284Gt t) + wG(t,t') = §(t — t')/m for t # t' and

w?=wi - [?
3 pnts b. Give the expression for z(t) using the Greens function.

3 pnts c. Solve for z(t).

Problem 2 (10 pnts in total)
Find the shortest path between two points on a cylindrical surface, given by z2 +y? = 2.

2 pnts a. Give the form for the expression to minimize.
2 pnts b. Give the resulting Euler equations.
3 pnts c. Show that the general solution can be written as z = a¢ + ¢,.

1 pnts d. Give a and ¢, for the path from p; = (z,y,2) = (r,0,0) to p, = (0,7, 1).

2 pnts e. Calculate the path length between these two points.



