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1. Solve the following ordinary differential equation. (20%)
y —6y +1ly —6y=¢*

2. Show that the vector field F =(yz+2y)i +(xz2+2x)j +(xy+3)k is
conservative. If P, is the origin (0,0,0) and P, is the point (1,1,1),

pR— —
find line integral L F-dl

(a) by using the associated scalar potential @, (10%).
(b) by evaluation of the line integral along the straight-line path
between P, and P,, (5%).
(c) find another path to show path independence of the line integral. (5%)
3. Find the eigenvalue and eigenvector of the matrix B ﬂ (20%)
4. Solve the initial-value problem by the Laplace transformation.(20%)
y +2y +y=e" , y0)=-1, y(0)=1

5. Find all unit vectors a=[a,, a,] inthe plane orthogonal to [2, 3]. (20%)



