Quiz 8, MATH 246, Professor Radu Balan, Tuesday, 10 November 2009
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1. [3pts] Use the definition of Laplace transform to compute the Laplace transform

of
1 t>6
f(t)=
® {0 t<6
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2. [7pts] Find the solution of the initial value problem:

y'+y=g(t) 0 = t/2 0<t<6
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Solution

Let Y(s) and G(s) denote the Laplace transforms of y(t) and, respectively, g(t).
The Laplace transform of the equation is:

s?Y(s)-1+Y(s) =G(s)
Hence the Laplace transform of the solution is:
Y(s) = 1+G(s)
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And hence:
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Expand in partial fractions:

S st
2 s s°+1) 2\s® s?41) 2(s? s?+1

11

s? s?+1

—6s

Note: £‘1{ }zt—sin(t) and thus:

y(t)== (t sm(t))——(t 6 —sin(t —6) Ju(t —6) +sin(t) =

%(t+sin(t)) 0<t<6

sin(t) +sin(t — 6)
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:%(t +sin(t))—%(t —6—sin(t—6))u(t—6) =

3+ 6<t

or:

y(t) = %(tdrsin(t)) 0<t<6
3+2cos(3)sin(t—-3) 6t



