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. Solve the initial value problem for the following first-order ordinary differential equations.

(@) (5%) g =—05y, y(0) =3

(b) (5%) = =50 — 0.01y, y(0)=100

(© (5%) = (x +y—2)% y(0)=2
Solve the initial value problem for the following second-order ordinary differential equations.
(@ (5%) y"+y=0, y(0) =3, y'(0) =-05

®) (5%) ¥" +y' +0.25vy =0, y(0) =3, y'(0) =—-35

(€) (5%) x*y" +xy' +9y =0, y(1) =0, y'(1) =25

(15%) Solve the initial value problem by using the Laplace transform.
y'+4y' +3y = f(x), y(0) =y'(0) =0,
where f(x) =5x,if 0 <x <2 and f(x) =10,if 2 <=x.

(10%) Find the directional derivative of f(x,v,2) = 2x* + 3y? + z® atpoint P:(2,1,3) in the direction of a =
[1,0,—2].

Consider a force field F = (2xy + z®)i + x%] + 3xz2k, and answer the following questions:
(a) (5%) Show that the force is conservative.

(b) (5%) Find the potential function @(x,y,z) for this force field.
(c) (5%) Calculate the work done by this field upon a particle moving from position (1,—2,1) to position (3,1,4).

(15%) Find the Fourier series of the following periodic function f(x) with period 2.

-1, —rt<x<0
f(x)—{ 1 O<x <

(15%) Integrate counterclockwise
4 -1
$. (z+z71)dz,

where C 1s the unit circle.
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