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1. Solve the following ODEs. Find the general solution or the particular solution by using

the given initial conditions. Show the detail of your work.
@ yy" =y, ¥(0) = 1,5'(0) = 2. (7%)

) ¥ == (3%)

(c) ¥+ 2y + Zy = e “cosx. (10%)

(@) x3y" - 3x*y" + 6xy’ — 6y = x. (10%)

I1. (35%)
1. (20%)
Find an eigenbasis of matrix A and use similarity transformation to diagonalize it.

A=[l 6}
15 1

2. (15%) A

(2) Given a curve C: r()=[Scost, 5sint,0], find a tangent vector r'(), and the tangent of C at
P: (4, 3, 0). (10%)

(b) Sketch the curve and the tangent. (5%)

IMI. (30%) _
1. (10%) This happens if PDE involves derivatives with respect to one variable only, so that
the other variables can be treated as parameters.
Solve for u=u(x,y) as list:
(@) u,, +16u="0(5%)
() 1, =, (5%)
2. (20%) The faces of the thin square plate in Figure 1 with side a=24 are perfectly insulated.
The upper side is kept at 20°C and the other sides are kept at 0°C.
(a) Find the steady-state temperature u(x,y) in the plate. (10%)
(b) Find the steady-state temperature in the plate with the upper and lower sides
perfectly insulated, the left side kept at0°C, and the right side kept at Ay)°eC.
(10%)

Figure 1: Square Plate
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