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1. Solve y"4+2p'+y =0 for the general solution y(x). (5%)

2. Derive the general solution y(x) for the equation
Y )y =gx). (10%)

3. Write a partial differential equation that has the solution

yxt)=(4x+8)(-t4+1) Notethatdyox anddy/otmustbeincluded in
the equation. Also note that you have to give a reason for bringing up your answer,
.., you have to show how you derive your answer. (15%)

4. The velocity of a rotating particle is given by a vector V = wxr, where @ is a
constant vector. Find the value of S/ xV. (5%)

5. Find the surface integral of the vector function F=xi+y j+zk over that portion
of the surface z = xy +1, which covers the square 0<x <1, 0<g y<1 inthe
xy plane, (10%)

6. Find all Taylor or Laurent series representations with center z; = 1, and their

corresponding precise region of convergence of the function f(z) = sinh #/(z-1).
(10%)

7. Decide whether the following matrices are positive definite, negative definite, or

5 -2 0 1Y) (6 4 -2
indefinite? (a) | - ®|0 -1 0|l@l a4 5 3 (15%)
V2 4 10 -2 -2 3 &
J \ /
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3. Assume that the coefficient of complex Fourier series of a periodic function f i(t)
with period = 4 shown in Fig. 1 is ¢,, where -0 <n < o0,
(a) Find the complex Fourier series representation for a periodic function f2(t) with
the same period (= 4) shown in Fig. 2 in terms of Co. (8%)
(b) Find the Fourier series representation of the solution y(1) in terms of ¢, if
a’y() | dy()

S+ (1), -w<t<w, (7%)
» 11 (D) 4 (1)
2 I 2
1 1 —
} | IF t | > t
1 2 3 4 5 & i 2 3 4 5 6
Fig. 1 Fig. 2

9. The capacitor voltage v,(t) in a series RLC circuit satisfies the following
differential equation:

1d2v(r) 3dv() dv (#)
+ : =y . f » __"”__" " — 2, 3 0+ — ].i-

Use Laplace transform to find the capacitor voltage vy(t) fort > 0 if the vﬂltage
source vi(t) = e 'u(t).  (15%)




