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1. (a) (5%) ;}_)rglo xsin (315) =7

X
(b) (5%) lim (1+ 0" =2  [hint:in(1+w) = u, for smallu]

2. (a) (5%) — ([ fg))etdt) =7

(b) (5%) L2 =7 flx)=VxZ+1

dx

3. (a) (5%) [xIn(x)dx =7

) (5%) [ e dx =72

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(z) is position of

the ball, and f{?) is the input force.
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(b) (5%) Solve for y(2) in the case where ¢ = 0 and f{z) = 0. = |
Sy 3L, 2ty
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5. (10%) Find the eigenvalues and eigenvectors of A = [g ﬂ

6. (10%) Derive the relationship between the half life T1 of a
radioactive substance and its decay constant A, given that the
decaying rate is proportional to its remaining quantity.

7. (10%) Using triple integrals, calculate the volume of a cone with base
radius a and height A.

8. (a) (4%) What is Heaviside function u(t —a) and find its Laplace

Transform L{u(t —a)}?

(b) (6%) Find the inverse transform f(t) of
~2s o—25

F(s) = s% + m? * (s +2)?

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

: . . 0
dimensional heat equation 5% =c" for the temperature of a metal

bar 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).

10. (10%) Find the odd periodic expansions of the function (half-range

expansion)
—2Zk-x if O<x <~§-

—(L-x) if -—Ii<x<L.
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