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1. Consider the ODE (3y* +x+1)dx + 2y(x +1)dy = 0.

(1) (4%) Find an integrating factor for the ODE.
(2) (4%) Given (0)=1, solve the initial value problem.

2. Consider a mass-spring system governed by the ODE "+ 6y +18y = -90sin(6¢).

(1) (3%) How would you describe this system (choose one below)?
{A) Undamped; (B) Underdamped; (C) Critical damped; (D) Overdamped.
(2) (5%) Find the steady-state solution.

3. Consider the ODE x°y" +8x’y" +9xy' =9y =0 for x>0,
(1) (5%) Find a basis of solutions {y, (x) v, (x) y, (x)} for the ODE.

{2) (4%) Given initial conditions y(1)=0, y'(I)=~2, and ¥"(1) =2, solve the initial value problem.

4. (5%} Bessel function of the first kind of order v, J.(x), is one solution of the Bessel equation,
By e+ (= vy =0,

2) +CJ_, (axz).

The general solution of the ODE, 1%y + xy" + (4x* ~—+;-)y =0, can be expressed as

y(xy=CJ, (ax Determine the values of @ and v.

5. (10 %) Use Laplace transform to solve " + (1-x)v + kb =0.

By e

o
} D)y =22y T

Wy =S ey @)y=2L e o

N dk
Cyyp =28
k! dr* © k(ﬁ{

!

d&
Fyy=2_ ]
(F)» P

(G)y= —de[r* ¢'] (H) none of the above

6. (10 %) Find the Fourier transform of f{x)= \/E if <2 and F(x)=0 otherwise.
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(G) fiwm= (H) none of the above
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|7. Consider the problem
u,—4u =0 O0<x<lO
(0,1 =u{l0,1)=2 O<r
ulx,M = f{x) G<x<10
u(x,t=0)=0 D<x<l10

f(x) is shown in the following figure.
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(1} (7%) Whatis «(2,1) (the value of u at position x = 2 whent=1)?
p

(A) 0.8 (Byr2 (C)le (D)2 (E)24 (F)2.8 (G)3.2
(H) none of the above.
(2) (6%) What is the lowest frequency (cycles per time) of the motion of u?
(A)0.05  (BY0.l ()02 ()04 (E)0.8 {(fhi.6 (Gy3.2
(H) none of the above.

8. (7%) The temperature distribution of a thin bar is described by a 1-D heat equation
u—4u, =0 G<x<l0

The boundary and initial conditions are given as follows:
{0,y =u(10,1)=0 O<t

t.e(x,O):s.inzr-ﬁ 0<x<ll
10

The peak temperature is located at the position x = 5 at all time. At what time will
1/e of its initial value?

(A) 7/10 (B} #°/100 (C) 10/7z (D) 100/ #° (E) =5

(F)y #7725 (G) s5/# {H} none of the above.

the peak temperature reduce to

9. (20%} Evaluate the principal value of the integral f o cosdr dx.

»xt e xt 4335

10. (10%) Find the eigenvalues and corresponding normalized eigenvectors (norm equals to 1) for the

1o ol
matrix 4={2 4 0. What are those for the transpose matrix 4'?
6 4 2




