Review for Exam IV
MATH 2306
Sections Covered: 13, 14!, 15, 16, 17

This review is provided as a courtesy to give some idea of what material is covered. Nothing

else is intended or implied.

(1) Find the Laplace transform using any method.
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(2) Find the inverse Laplace transform using any method.
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(3) Solve the IVP using the Laplace transform.
@ y'—2y+5y =0, y(0)=2, ' (0)=4 y=2¢" cos(2t)+ e sin(2t)

(b) 3" +3y -4y =80t, y(0)=1, 2 (0)=—-4 y=—15—20t+ 16¢'

© ¢4y +ay =427 y(0) =1, ¢(0)=0 y=t'e? +2e > +e*

"'Sections 13 and 14 topics are integrated into section 16 problems.



(4) Solve the IVP using the Laplace transform.

™

Vry=2(t=7). v0)=0. y/(0)=2

y=U (t—%)—COS(t—Z)%(t—Z)+251nt

(5) An LRC series circuit has inductance 1 h, resistance 2 ohms and capacitance 0.1 f. The
initial charge on the capacitor and current in the circuit are ¢(0) = ¢(0) = 0. Attime ¢t = 0, a

unit pulse voltage is applied to the circuit so that the charge satisfies
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The function 6(t) satisfies Z{d(t)} = 1. Find the charge on the capacitor ¢ for ¢ > 0 using the

1
method of Laplace transforms.  ¢(t) = ge*t sin(3t) ?

(6) Suppose f is a function such that f(0) = 1 and Z{f'(¢)} = ths Determine Z{f(¢)}. (In

1 1
the words of Dennis Zill, “Don’t think deep thoughts.”) Z{f(t)} = =24z
s s

(7) Find the Fourier series of the given function

@ flz)=1, —wm<z<m f(zr)=1 (Yeah,that'salll)

0, —-2<z<0 —1) nmx 4(=1)"  nmx
) f(x)= (x —1+Z{ nﬂz COS( >+ sin (2)}

2¢, 0<x<?2 n=1 2 nm
—r—1, —-1<x<0 .2

© f(x)= f Z— sin(nmx)
11—z, 0<zr<l1 w1 '

2Technically speaking, this should be multiplied by the unit step centered at zero %/ (t).



