E2 Chapter 2

2.3 =lim;_g w =lim;_. o +1ixlim;_.g &t” =0+i2 = 2i. (The latter two

limits follow from “real” I'Hopital. (One may also directly apply “complex 'Hopital”)

cos(2t)—1
t

2.5 The limit is zero because lim;_.o, Ie—;t -0|= limt_,oo% =0.
1
2.6 f(t) = Acos(wt +¢). Amplitude: A = 110v/5, angular frequency: w = 25 initial phase:
¢ = —arctan(2).

2.7

eia _ e—itx eiﬁ + e—iﬁ

sin(a) cos(P) =

2i 2
ei(a+ﬁ) + ei(a—ﬁ) +ei(—a+ﬁ) + ei(—a—ﬁ)
- 4i
ei(a+ﬁ) _ e—i(a+ﬁ) ei(a—ﬁ) _ e—i(a—ﬁ)
- 4i i 4i

1. L.
= Esm(a+ﬁ) + zsm((x—ﬁ).

2.10 If g =2 then there is no smallest period. If g is even (and g # 2) then the smallest period
is m. If g is odd then the smallest period is 2.

2.15 (a) (Intuitively this makes perfect sense: the power is “the average of the squared
function” and this does not change if we shift the function. Now math:) Use that
for periodic signals we have

1 T/2 )
Pr=—
f Tf_mlf(t)| d

The the power of the shifted signal f(z— tp) (which has the same period)

1 T/2 )
Prir—ty) = ?f—T/z |f(z— 1)~ dt

do substitution T = ¢ — 1y:

1 Ti2+t ) 1 T2 ,
== roPdr== [ " ifmedr=py.
Tf—T/Z—rO ! TJ-12 ! !

Here we used Lemma 2.4.3

(b) (Intuively f(#) and f(2¢) have the same power because the graph of f(2¢) is that of
f (1) squeezed with a factor 2, so the average over “all time” of | f(2£)|? and | f()|?
are probably the same.) Actually I will derive a relation that is also valid for NON-
periodic functions.

. 1 M2 )
Pf(ZI):A}IEnOOMf_M/2|f(2t)I dt

do substitution 7 = 2t:

= lim lfMIf(T)IZdT— lim — le(r)lzdr
_M—»ooM -M 2_M—>002M -M
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do substitution N =2M:

1 N/2 )
= lim — D)|“dr =P
N—oo N —N/zlf | !
2.16 (a) 4a
(b) 7/6
1
2.19 (a) 0 2 5 r—
_2 .....
(b)
()
o 1
r—
(d)

(e) \1T_ 27
0 t—

F’\/4\/ [ —

220 (a) 0,
(b) 6(n),
(© 0,
(d) 356(t-5),
(e) 156(t+5),
(f) 1(¢-5),

(g) %e5l‘+5

2.26 (a) -
(b) lea(t—l)
a
0 ift<-1
() S t+1 ifre[-1,1] (Check: the derivative of this function is rect, (t).)

2 ifr>1

0 ifr<-2

(t+2)2/2 ifte[-2,0]

(d) This is a nasty one (sorry):
y v 2—-t?/2  iftel0,2]

0 ifr>2
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2.27

2.28

(@

(b)
(©)
(d)
(e)
(f)
(®

(b)

-1

-1+2(1-e Hp) = ~
1-2e!

Nasty: the answer is g(f+1/2) where g(t) = f

—00

t (1)
E-DUWz-1
(t-2)Ut-2)

(-1e7"+1eH1()

ift<0
ift>0

t

0, /]

eTldr=el (- +2-e " H (1)

If a # b, then (2% - —L-e?)) 1(1). If a = b, then e 1(2)

[-1e7"+Jcos(t) + 1sin(n)] 1(0)
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