Solution of ECE 315 Test 3 FO6

Find the numerical value of the signal energy of x[n] = 2rect,[n -1] - 3tri(n/ 3).
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First fill in the table below with numbers.

n -3 2 -1 0 12 34
2recty[n-1] 0 0 2 2 2220
3ti(n/3) 0 1 2 3 2100
x[n] 0 -1 0 10120
x2[n| 0 1 0 1 0140

The sum of the squaresis 7. Therefore E, = 7.

Find the numerical value of the average signal power of a periodic signa x(t) with period T, = 3, one period of
which is described by

o -10
X(t)zgsrectETH 2rect(t-1/2) , 0<t<2
H3 , 2<t<3

P, = if [x(t)[? dt = average value of x2(t)
TO TU

First fill in the table below with numbers.

t 0<t<l 1<t<2 2<t<3

3rect5t|—;1§ 3 3 0

2rect(t-1/2) 2 0 0
x(t) 1 3 -3
x2(t) 1 9

Total areaunder x*(t) over one period is 19. Therefore the average value of x(t) is 19/3 which isthe same as
the average signal power P,.



Solution of ECE 315 Test 3 FO6

Find the numerical value of the signal energy of x[n| = 5rect,[n-1] - 6tri(n/3).
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Ec= Y X[ = > |5rect,[n-1] - 6tri(n/3) = > Fprect,[n-1] - 6tri(n/3)§

n=-oco n=-oo Nn=-—oo

First fill in the table below with numbers.

n -3 2 -1 0 12 3 4
Srect[n-1] 0 0 5 5 55 5 0
6ri(n/3) 0 2 4 6 42 0 O
x[n] 0 2 1 -11350
x2[n] 0 4 1 1 19 250

The sum of the squaresis 41. Therefore E, = 41.
Find the numerical value of the average signal power of a periodic signa x(t) with period T, = 3, one period of
which is described by
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(t)= @2 H2 B ( ) .

H-2 , 0<t<1
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First fill in the table below with numbers.

t -2<t<-1 -1<t<0 O0<t<l

2rect5t|—;1§ 2 2 0

3rect(t +3/2) 3 0 0
x(t) -1 2 -2
x2(t) 1 4 4

Total areaunder x*(t) over one period is 9. Therefore the average value of x(t) is 9/3=3 which is the same as
the average signal power P,.



Solution of ECE 315 Test 3 FO6

Find the numerical value of the signal energy of x[n] = —3rect,[n -2] +6tri(n/3).

Ey = i X[n]|” = i |-3rect,[n~2] +6tri(n/3)" = i F3rect,[n - 2] + 6tri(n/ 3)F

n=-oo n=-oco n=-co

First fill in the table below with numbers.

n -3 2 -101 2 3 4
rect,[n-2] 0 0 0 3 3 3 3 3
6ri(n/3) 0 2 4 6 4 2 0 O
x[n] 0 2 4 31 -1-3-3
x2[n] 0 4 169 1 1 9 9

The sum of the squaresis 49. Therefore E, = 49.
Find the numerical value of the average signal power of a periodic signa x(t) with period T, = 3, one period of
which is described by
ot -10
rect —-5rect(t-1/2) , 0<t<2
x(t):gg B2 B (t-1/2) .
H4 , 2<t<3

P, = if [x(t)[? dt = average value of x2(t)
TO TU

First fill in the table below with numbers.

t 0<t<l 1<t<2 2<t<3

2rect§t%l§ 2 2 0

Srect(t-1/2) 5 0 0
x(t) -3 2 -4
x2(t) 9 4 16

Total areaunder x*(t) over one period is 29. Therefore the average value of x(t) is 29/3 which isthe same as
the average signal power P,.



