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Problem 1 (20 points)
Find the general solutions of the following equations:

(a) y" —5y" + 6y’ =8+ 2sing; (b) %" —zy +y=12°
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(a) Show that the system of equations for the currents iy, i, and 43 in the circuit shown above is

AAA

iy +ig+i3 = 0,
—Ryiy + Rois = E; - Ey,
—Ryi; + R3is = Ej3— Ex,
where Ry and Eg, k = 1,2,3, are constants. v
(b) Express the system as a matrix equation AX = B, where X = (i, i2,i3)7.

(c) Show that the coefficient matrix A is nonsingular, and use X = A 1B to solve for the currents.

Problem 3 (15 points)

The temperature at a point (z,y) on a rectangular metal plate is given by T'(z,y) = 100— 222 — 42,
Find the path a heat-seeking particle will take, starting at (3,4), as it moves in the direction in
which the temperature increases most rapidly.

Problem 4 (20 points)

Use Laplace transform to solve

(a) the initial-value problem: 3" —y =e’cost, y(0)=0, ¢'(0)=0; and

t
(b) the integrodifferential equation f(t) + 2 / f(7)cos(t — 7) dr = 4e™* +sint.
0

Problem 5 (20 points)
Poisson’s equation
8u + 0%y _
82 oy?
where the constant h > 0, occurs in many problems involving electric potential. Solve the above
equation subject to the conditions

—h,
u(0,y)=0, u(my)=1 (y>0);
u(z,0)=0 (O<z<m)

Problem 6 (10 points)

Evaluate the contour integral ‘7{ Re(z) dz, where C is the circle |z| = 1 (counterclockwise).
C

FEEN - 0301 X : 3






