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2. (a) (5%) dix( ff(%)etdt) =7

(b) (5%) [ 75 dx =2

3. (a) (5%) [ x2cos5xdx =?

® %) [ e dx =2

4. (a) (5%) Derive the ordinary differential equation for the mass-spring-
damper system as shown in the figure, where k is the spring constant,
m is the mass of the ball, ¢ is the damping constant, y(?) is position of
the ball, and f{?) is the input force.
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(b) (5%) Solve for y(?) in the case where ¢ =0 and f(#) = 0.
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5. (10%) Find the eigenvalues and eigenvectorsof A=|12 5 0 ]
3

-2 0
(hint: one of the eigenvalues is A = 4.) 3 Y
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6. (5%) (a) Show that curl(grad f) = 0 for a scalar function f".
(5%) (b) Show that div(curl V) = 0.

7. (10%) MR =EH 5 KFRBH a2y RH -

8. (10%) Find a general solution.

y'" + 10y’ + 25y = e~ -

9. (10%) Use the method of separating variables to solve the one-

. . . 0%u 2 0%u
dimensional wave equation =

PYE S5z for the vibrations of an

elastic string of length L.
The boundary conditions are u(0,t) =0, u(L,t) =0 forallz
The initial conditions are u(x,0) = f(x), u.(x,t)]|¢=o = 0.

10. (10%) Fermat’s principle states that the path taken by a ray of light
between two points is the least-time path.
Derive Snell’s law using Fermat’s principle.
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