MATH 307: Problem Set #7

Due on: November 3, 2014

Problem 1 [Inverse Laplace Transforms

In each of the following, find the inverse Laplace transform of the given function

(a) F(s) = 25

(b) F(s) = s
(©) F(s) = it
(d) F(s) = g

(e) F(s) = 522—S2+sl+2

82— S
(F) F(s) = i

(&) F(s) = #rots
(h) F(s) = 52

s242s5+10

Problem 2 Solving IVPs

In each of the following, use Laplace transforms to solve the initial value problem

(a) ¥"+3y +2y=0,y(0)=1,4(0)=0

(b) v =2y +2y =0, y(0) =0, y(0) =1

(c) ¥"+2y' +5y=0,y(0) =2,y (0) = -1
)

(d) ¥ + w?y = cos(2t), y(0) = 1, y'(0) = 0 (Here, w is a constant and w? # 4.)
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Problem 3 Step Functions

In each of the following, sketch a graph of the given function on the interval ¢ > 0
(a) g(t) = ui(t) + 2us(t) — 6ua(?)

(b) g(t) = (t = Dua(t) — 2( — 2)ua(t) + (£ — 3)us(t)

()

Problem 4 Brackets to Step Functions

In each of the following, sketch a graph of the given function on the interval ¢ > 0,
and then convert the function from bracket form to step function form

() f
1 if0<t<?2
ﬂw:{e**>ﬁt22

(b)
toif0<t<l
Fo1 ifl<t<?2
FO =94 _9 ifo<t<3
0 ift>3

Problem 5 Laplace Transforms of Step Functions

Find the Laplace transform of the given function

(a) f
0 ifo<t<?2
ﬂ”:{@—m2ﬁt22
(b)
0 fo<t<l1
t?—2t+2 ift>1
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Problem 6 More Inverse Laplace Transforms

Find the Inverse Laplace transform of the given function

(a) F(s) = -

s24+s5—2

(b) F(s) =%

52—4

(C) F(S) — 6754_6*23_6,33_6745

s

Problem 7 Solutions to IVPs with Discontinuous Forcing

In each of the following problems, find the solution of the given initial value problem

0 ifo<t<mw
(a) v +2y +2y=nh(t),y(0)=0,9'(0) =1, h(t)=¢ 1 ifr<t<2n
0 if2r <t

1" / o . ’ o . 1 1f0§t<10
) o'+ 39+ 20 = £0.50) = 0.0 = 0. 50 = { | TS

(¢) ¥ +y = us(t), y(0) = 1, ¥/(0) = 0.
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