422A/6522A
Answers to Homework Problems
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Show that

8

ClLa(t)] = % (sw 1)..

Quick Solution
Let ”

f(t) = ﬁ(mc—‘) and L[f(8)] = F(s)
Therelore

LletrW)] =rs-1)

Now let g(t) = t"e™* and £ [g(t)] = G(s)
1)

n n hl
and £ —d—(g(t) = s"G(s) = F(s)
din

Let h(t) = et and L[h(t) = H(s)]

g(t) T
L [m} = (~1)" 5 H(s) = G(s)

and fually £ [M{t)) = 11(s) = Lle™"] = T

1 is the translation property
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Problem 8

Show

d\" ) d\"! .
c [(lm) f(l)} = (-1) i (31—;) (sl (s)) n>0

ill
g

!
Note: Common mistake is to.asswune that (l.lli)" =1 T
« (114

(l L1
t— t .
n=1 L [( dt) N )] =C[l.y(l.)]=-j;(}(a)

g(t)
But :

clywl = [—,‘; f(t)] = F(s) = G(s)
Therclore

c [(Li) f(t)] = ——'LS 1°(s) = H(s)

dl.' M ds )
i_-___ e s -

n=2 [("5[2) f(t)} =L [(t%) Iz(l.)}

Where .- : .
)= L5 and £[)] = T-(51s)

‘Therclore,

c [(a%) h(t)] = Clet)] = —-uls)

Where

uQ) = :;-lzh(l.)

and L[u(t) =L [:l_ll,h(l')] = sH(3) = u(s)

‘Ihierclore,

c [t%h(l.)]

d d d ) -
-E(sll(s)) =T [s (_;l_s(s' (v))]

i <s,—’) (s(5)

By induction result follows for general n.

7. (a)
Llf(at)) = / e (at) d
(1]
- %Z’c.—ﬁ f(r) dr = 5 dt = %T-
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cre) = 1 (5)
e @) - A (e
= -O/C—MTI(T) dr = I'(as)
Problem 8

Ji)y=F() 0>i>aand f(t)= f(l+a)

i.e. periodic function
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Problem 1g
e —————
Square-wave function

Py = 1 U<t<g

i)y = -1 9 <l<a
2
and periodic with period a _ﬂ‘ c i<
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Prublem {2
Stairease function
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Problon 13

(a) U F(s) = LIF()}, and if an interchange of order of integration is
valid, then

/°° F(o) dv = ci(t"—)

F(v) = _/:nc""f(l.) dl
/:” /:c—“j(a) dt dv /:’ [ f c'""clu] 7(0) dt
/“W [—%Lr J) dt = /“m a—"ﬂ?'l.u - K[I(LZ)]

i

(v)

c [i:i] =cot™'s e J(t) =sint C[f(t)]=1I(n)= l—;-]'—]
‘Therelore,
sint o o P 1
E[ T = [ F(u)dv—-/, _—111-1-1__wt U, =cot™'s
=] <Y s =1 ecp@i=t - —
[/ - 5 3 ! - ¢ - 1) FUE S |
‘Therefore,
1 1 L2 ad s g1
—— | =l —— = — =loug
/-mdu lv v+l e vt 1 l, log g1 vk 3



