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l.Howmanydegreesare (d4~J
3 

_ _!e" d2

; -y+x=0?(5%) 
dx 2 dx 

(
d4y)3 3 d2y 

2.Is - --e"--y+x=O homogeneous?(5%) 
dx 4 2 dx 2 

'. 

(
d4y)3 3 d2y 

3.Is - --e"--y+x=O linear?(5%) 
dx4 2 dx2 

4. Is (x2 + y 2 )dx-2xydy=O exact? (5%) 

5. Find an integrating factor to make(ex+Y + yeY)dx+(xeY -1)4JI = 0 exact. (5%) 

6. Under what conditions for the constants a; b, c, and e to.make (ax+ by)dx +(ex+ ey)4v = 0 exact. (5%) 

7. Write down the governing equations for the currents: i 1 and i2? (5%) 

R 

L 

8. Write down the governing equations in terms ofx1(t), x2(t), x3(t)? (Don't solve) (5%) 

9. Tank 1 initially contains 100 gal ofwater in which 100 lb of salt are dissolved. Tank 2 and Tank 3 initially each contain 100 gal of 

pure water. The inflow to Tank I is 3 gal/min containing 3 lb of salt from outside. The connection between these tanks are shown 

in the following figure. Write down the governing equations and initial conditions for the salt content YI(t), Y2(t), and YJ(t) in Tank 1, 

2, and 3, respectively. (Don't solve) (5%) 

3 gaVmin 
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d2 dy 
100 Is x=O ordinary, regular singular or irregular singular for x 2 __..!_ + x-+ (x2 -1)y = 0? (5%) 

dx2 dx 

110 Calculate the Laplace transforms of sin( at + h) ? ( 5%) 

120 Find the inverse Laplace transform of --l-e-38 ? (5%) 
s +1 

.. 

13° Use the Laplace transform to solve the following problems: y(t) = e-1 + J~y(t- r)dr? (5%) 

140 Find the reduced row echelon form of a matrix lo~1 ~1 2~12 o111 and its rank? (5%) 

[

1 0 0 01 
0 0 2 1 1 0 0 . 

150 Fmd the row space of and tts dtmenstOn? (5%) 
0 1 2 1 

0 1 1 2 

16. Find tbe eigenvalues and the corresponding eigenvectors of [ ~ 0 0] 
2 1 ? (5%) 

1 2 

17. Determine the Fourier series expansion of the periodic function: f(x) ={0
' 

2 
X, 

(5%) 

-.1Z"<X<0 
with fundamental period 2 .1Z"? 

0<X<.1Z" 

18° Determine the Fourier cosine integrals of the function: f(t) = e_,, 1>0?(5%) 

190 Find the inverse Fourier transform ofthe function 0
1 

2 
? (5%) 

3+4uv-tV 

200 An equation is given as: iJu = c2 
02

: with boundary conditions: u(O,t) = 0 & u(L,t) = 0 for Vt ~ 0 and initial conditions: at ax 

u(x,O) = sin(11XL) for 0 ~ x::; L 0 The solution of above system is: u(x, t) = f.Bne--1,/l sin( n.1Z" x) in which A., = cn.1Z" where 
_

1 
L L 

n = 1,2,J, ... 0 Evaluate En? (Carry out the integration) (5%) 


