Engineering Mathematics I (Comp 400.001)
Solution Set for Midterm Exam I : April 24, 2001

1. Find differential equations that describe the following curves.

(a) (7 points) A curve in the zy-plane has the property that its slope at each point is equal to the
sum of the square of the coordinates of the point.

y'=:c2+y2

(b) (8 points) The graph of a nonnegative function has the property that the length of the arc
between any two points on the graph is equal to the area of the region under the arc.

/: VI+y()2dt = /:y(t)dt

2. (10 points) Find the general solution of the following differential equation:
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3. (10 points) Using a particular solution y = e~ %, find the general solution of the following differential

equation:
zy' +(x -1y —y=0, z>0.
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4. (10 points) Find the general solution of the following equation:

y" — 6y + 9y = 622 + 2 — 1232,
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5. (15 points) Find the general solution of the following equation:

22y" — 3zy’ + 3y = 2zte”.

mm—) —3m+3=0 ,
m= 1, 3 1 @

Qi=o, Ya=>

4o= Ci+ CaX>

3
V\):\I e \::1,7(3 '\‘B
|3

a X
y'=Fryr Fym2r e

r‘cﬂ
= 2= OO - Y0
(&r QQJ (3 WD anl %}y g \Wﬁl\ G‘D( @

3 - TPy N 2 A
%

=
= —x f«fé*aot + = ge?‘o\’x | ]
= —o («1’/{— [>x ot )+ et 4D
= of (av(e"% g;zé*di>

= oreX—axet | J

/I

=4 ‘3" Cy Xt CQ(B~\— atet -2 et



6. ( 10 points) Find the Laplace transform of the following function:
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7. ( 15 points) Find the Laplace transform of the following function:
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8. (15 points) Find f and g satisfying the following simultaneous equations:
£
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g(t)—l—/o (t—7)f(r)dr=0
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