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1. (a) Show that the differential form
2sin 2z sinh y dz — cos2z cosh y dy
is exact. (5%)
(b) Solve the differential equation (5%)
2sin 2z sinh y dr — cos2zcoshy dy = 0.
(c) Solve the initial value problem. (10%)

y" —y = 2cosz, y(0) =0, y'(0) = 3

2. (a) Calculate the integral (10%)
fﬁ'(?)-d?, F = [22, 1, —y], C : 7 = [cost, sint, 2t] from
c
(0, 0, 0) to 1, 0, 4T).

(b) Evaluate the integral (10%)

(m /4, 0) | . .
f(w /2, —m) (cos z cos 2ydz — 2sin z sin 2ydy).

- Q,opt) 3. Solve | Y"-y'=sint by Laplace transform, given y(0)=2, y'(0)=0, and
y"(0)=1. Note that L{sm“”}— 1

R Gl and L{cosat}=

S+t
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4. Consider the matrix 4=

Gope)

-0 o

0

0
ol
1

S O O -
S O =

-1

(a). The determinant det(-4'") = ?
(b). The eigenvalues A(4'°)=?
(c). Therank rank(A4)=2

(d). How many linearly independent eigenvectors does matrix A4 have ?

8. Let F=z+3+yk. Assume that Cis the trace (##%) of the cylinder x® + y2 =1 in the plane
(20) Y+2z=2. Orient C counterclockwise as viewed as from above. See the following figure.
be (a). Calculate the surface integral I = f L (VxF)ends directly, where 7 is the outward unit
normal of the surface S enclosed by C, and dS is the differential area element of the surface S.
(Note that you are prohibited to evaluate I, by using the result in (b).)
(b). Calculate the line integral I, = Eﬁc FedR directly.

where dR =dxT +dyj +dzk s the differential displacement along C.
(Note that you are prohibited to evaluate I, by using the result in (a).)




