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1. (a) Under what situation, the engineering problem is described by an ordinary
differential equation. (2 points)

(b) Give examples when the heat transfer problem are described by ordinary
differential equation and partial differential equation. (2 points)
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(c) When you encounter a problem to solve an ordinary differential equation, explain
| how you decide which method you choose to solve it. (6 points)
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2. Solve the initial value problem. (10 points)

YIE6yH9y =e™
y(O) =5

»{0)=2

W
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3. Solve the following problem. (20 points)

(a) (l—xz)y"—2xy'+l2y=0
y(1)=2

(b) xzy"+xy'+(x2—l)y=0
»(0)=0
y'(0)=5

Hint: J]'(x)zé[Jo(x)—Jz(x):l, Jy(0)=1,J,(0)=0,J,(0)=0 and ¥, (0)=c0.
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4. The mass-spring-damper system is subjected to an external force and motion of the mass
is described by
2y"+3y' =2y =u(t)+6(1-1)
»(0)=0
y'(0)=0
Determine the response, y(¢). (20 points)
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