18.03 Recitation 19, April 15, 2010

Laplace transform II

Rules for the Laplace transform

Definition: L[f(t)] = F(s) = /00 f(t)e™*tdt for Re(s) >0
0—

Linearity: Llaf(t) 4+ bg(t)] = aF(s) + bG(s)

L F(s) essentially determines f(t)

s-shift rule: Lle"ft)] =F(s—r)

s-derivative rule:  L[tf(t)] = —F'(s)
t-derivative rule:  L[f'(t)] = sF(s) ; L[f™(t)] = s"F(s)
t-derivative rule: If f(¢) has no jumps for ¢ > 0 then

LIf;(0)] = sF(s) — f(0+)

c =2 =1
Lle™] = . f g L[t"] = ;il
Lleos(wt)] = 5— . Lsin(et)) = ——
L[tsin(wt)] = ﬁy L[t cos(wt)] = (882;—52)2

1. Find the unit impulse response for D + 31.

2. Find the solution to & + 3z = e~ with rest initial condition (so z(0)
Laplace transform.

3. Find the unit impulse response for D? + D using Laplace transform.

4. (a) Find the solution to &, + 3z = 1 such that 2(0+) = 2 using the formula for

LI @)

(b) The jump in value of z(t) at ¢ = 0 can be created by adding 24(¢) to the right
hand side of the equation. Using the expression for L£[f’(t)], find the solution to

&+ 3x =1+ 20(t) such that z(0—) = 0.



MIT OpenCourseWare
http://ocw.mit.edu

18.03 Differential Equationsd [
Spring 2010

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.


http://ocw.mit.edu
http://ocw.mit.edu/terms



