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1. Solve the following differential equations. (40%)

@ (2x° —xp? —2y+3)x—(x>y +2x)y =0

b)) xy'=2y+x’e”

() y'+2y'+y =xe™" .
(d) 4y"+7’y=0, y(0)=2,y'(0)=0 \

2. Consider the second-order homogeneous linear differential equation,

YV'+p(x)y'+q(x)y =0 .ceviiiiiiininnnnn. R &)
(@) Let y, and y, be two solutions of Eq (*), prove that ¢y, +¢,y, is also a solution. of Ecig
(4%)

(b) Suppose y, =sin’> x andy, = cos’ x, can they form a basis of Eq (*)? Why? (3%)
(c) Now consider the second-order non-homogeneous linear differential equation

YRp()Y gy =R 20 .. s {*%)
andlet y, and y, be two solutions of Eq (**),is ¢y, +¢,y, also a solution of Eq *? (3%)

3. Solve the following system of differential equations (15%)

V==V +y2 > Y2==y1 Y2 »(0)=0, y,(0)=1

4. Solve the initial value problem (15%)
y'3y'2y=f(); y(0)=0, »'(0)=1

i , 3. <t <]
e )= 0, otherwise

5. Determine the Laplace transform of
(@ fin=1. (5%)

e sint

@ =

(5%)

6. Determine the Laplace inverse transform of

@) Fs)=1. (5%)
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s(s +1)?
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