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1. Sketch and label each of the signals defined below:
0, t<0ort>4 o
2, 0<t<l1 I __4//’——
X, (1) =41, 1<t<?2 %L
-1, 2<t<3 e R
2, 3<t<4 Al
t (sec)
0, t<0ort>5 3
l, O<it<?2 .
x(f)=<-t+4, 2<t<3 2
—2t+7, 3<t<A4 “l
-5, 4<t<5d I S S e S R
t (sec)
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2. Using the two signals x(# and x,(#, compute and sketch the signals specified
below:
T (t) y (1)

?U
N
e

I
'_l
'—l
b ——
[
I

| -

'—'

T

:

<

a. &(t) = x,(9) + x(9)
b. &(t) = 2x,(9) — x(§) + 3
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(O’ t<-lort>3 _
3.5f + 3.5, -1<t<0 s

g,(f)=<-25t+3.5, 0<t<l
-15¢t+25, 1<t<?
\0‘51‘— 1.5, 2<t<3

Amplitn

-

3, t<-lort>3
2.9t + 3.5, -1<t<0 .
g, () =<-05t+55  0<t<l1
1.5+ 3.5, 1<it<?2 =
-390 +13.5,  2<1<3 2 |
t (sec)
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3. For the signal x(#) shown, compute the following:

a. & (4 = X~
b. 2() = (21
c. &(f) = X(#2)

d. g(f) = M(~1+3)
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4. Sketch each of the following functions:
a. AH)+Nt-1)+ - 2)
b. e'&f-1)
c. e'[u(t—1) — u(t-2)]

d. Y e'5(t—0.1n)
n=0
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b+ At—1) + - 2) S ()
—1 —0.5 0 0.5 1 1.5 2 2.5 3 —1 —0.5 { (.5 1 1.5 2 2.5 3

o0

e's(t-0.1n)

: n=0
0.5 o . T

i

1.5

e/[u(t~1) - u(t- 2)]

-1 05 0 0.5 1 L5 2 2.5 3 —1 —0.5 0 0.

e [
—
)
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5. Sketch each of the following functions in the time interval -1 < < 5:
a. u() + u(t—1) - 3u(f-2) + u(f- 3)
b. (f) —21(f-2) + H({- 3)

c. ZHU 1) H(f 2j+2n(r 2)
2 15

d. A(H + 2A(f= 1) + 1.5A(£=3) — A(£— 4)
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z u(h) + u(t— 1) - 3u(t— 2) + u(t-3) z () —21(-2) + (- 3)
a .
Of——
) ~1
2 0 1 ) 3 4 5 2 0 1 ) 3 4 5
3 3
I 1
11
0 RN E! (REN IREREREE
i1 |
_; 2l ("z_j B H( _: A(D) + 2A(F= 1) + L5A(t=3) — A(£-4))
-1 0 1 5 —1 ] 1 2 3 4 5
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6. Express the signal shown using scaled and time shifted unit step functions:

xX()=u(t+2)+05u(t+1) - 2u(t-1.5) + 0.5u(f - 3)
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7. Express the signal shown:
a. Unit-ramp functions
b. Unit-triangle functions
z (1)

x(f) = —r(t+ 1) + 3.51(8) — 3(t— 1) — 0.51(¢— 2) + £{£— 3)
x(f) = =A() + 1.5A(F— 1) + A(f- 2)
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8. Determine if each signal below is periodic or not. If the signal is periodic,
determine the fundamental period and the fundamental frequency.

a. x(t) = 2sin(~200) 21, =N20= £ =~/5/7 Hz, Ty=1/f =xl/5sec
b. x(t)=cos’(Bt—rxl4) 2nf=6= f,=3IxHz, T,=1/f =rl3sec

c.  x(t) = e cos(2f) X
x(t) = /@) 2rlh=2= [ =UnrHz, Ty=1/f=rmsec
e. x(t) =gl X
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9. Determine the normalized energy of each of the signals
a. x(t)=e

b x(t) =e“ud)

a. E_ = f; |X(l‘)|2 at = '[_OOO et + '[Oooe“”dz‘ = %

b. @:fﬁ%:%
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10. Determine the normalized energy of the signal below
T, (1)
9
L
= I 2 3 ‘-‘-
0, t<-lort>3 O 1
2t+2, -1<t<0 EX:_[ (2t+2)2dt+_[(—t+2)2dt
-1 0
x(f)=1-t+2, 0O0<t<l 2 ; ,
1, l<t<? + [ @%ar+ [ (—t+3Ydt =5
—1+3, 2<i<3
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11. Determine the normalized average power of the signals below
z (1) x (t) z (1)
1 1 l —7~—
A A7ARNAATAY
~1 1 2 —1 1 2 —1 | 1 2
(a) (b) (c)
_1/22_1 o ot B
P, = jo ()'at == P, = jo (£)%dt = = P, = josm (nf)dt = =
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12. For each of the signals listed below, find the even and odd components x(/)
and x (7). In each case, sketch the original signal and its two components

a. x(#) = e311 cos(¥)
b. x(#) = 31 sin(9)

c. x(f) = 21
x,(f) = %e_3|f| cos() + %e_3|_f| cos( — £) = e cos(#)
=3\t —3|-t
X, () =3e " cos(t) — e M cos(- 1) =0 () = 22 4 1 g2t
e 2 2
_al_ ] —2|t-1 —2|—-1-1
x,(1) = 2 sin(#) + L& sin(—£) = 0 X,(t) = Le? —1g
x,(£) = e sin(£) — Le > sin( - £) = e sin(¢)
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