Solution of ECE 315 Test 1 FO6

Let xl(t): 3rect((t—l)/6) and xz(t):ramp(t)[u(t)—u(t—4)}.

(a) Sketch them in the spaces provided below in the time range
—10 < ¢ <10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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(b) Find the numerical value of the signal energy of x, (t) .
E = ]i [3rect((t - 1) / 6)}2 dt=9 T rect’ ((t —~ 1) / 6)dt
4
E =9[dt=54
-2

(c) Sketch X(t) =X, (Zt) - X, (t / 2) below in the time range

—10< ¢ <10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.

x,(2¢) =3rect((2¢~1)/6) and x,(¢/2)=ramp(¢/2)[u(t/2)-u(r/2-4)]

X, (Zt) = 3rect((t -1/ 2) / 3) and x, (t / 2) = (1 / 2)ramp(t)[u(t) — u(t — 8)}

X, (2t)—x2(t/2)
|

m | co

~
1
~~

[
<y

1
o



2.

Let xl[n]=—2cos(2n'n/6) and Xz[n]=4(u[n+2]—u[n—3]).

(a) Sketch them in the spaces provided below in the time range
—-10<n<10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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(b) Find the numerical value of the signal energy of x, [n] .

E=2

n=—oo

4(u[n+2]—u[n—3])r - 16i1: 80

(c) Find the numerical value of the average signal power of

xl[n].

P =13 acos(2mn/6) = 23 cos (27 6
I—g;‘_ COS( mn )‘ —E;COS ( n )

P= %[cos2 (0) + cos’ (71' / 3) +cos’ (27r / 3) + cos’ (7‘[) + cos’ (472: / 3) +cos’ (57r / 3)}

2
P= 5[1+0'25+0‘25+ 140.25+0.25]=2

(d) Sketch x[n] =X, [2n]x2 [n + l]below in the time range

—10< n<10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.

x1[2n]X2[n+1]
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3.

Find the numerical value of the fundamental period for these functions.

(@  x(r)=3cos(307(¢ - 2)) - 4sin(457)

x(t) = 3cos (307 (¢ — 2)) — 4sin (45m¢)

Individual fundamental frequencies are 30/2 and 45/2. GCD of those is 15/2.
Therefore overall fundamental frequency is 15/2 and overall fundamental
period is 2/15 = 0.1333...

OR

Individual fundamental periods are 1/15 and 2/45. LCM of those is 2/15.

Therefore overall fundamental period is 2/15.

(b)  x[n]=>5sin(337n/12)

In the form x[n:l = Acos(27rNinj , if all common factors in

0

g and N, have been cancelled, N, is the period.
) ) 33 ) 11
x[ n]=5sin(33mn/12)=Ssin| 2x=—n |=Ssin| 2r—n |= N, =8
24 8

Alternate solution:

0 1 2 3 4 5 6 7 8 9 10

n
x[n] 0 3536 -5 3536 0 —-3.536 5 —-3.536 0 3.536 -5

4,

Recognize the repetition time as 8.

Let x[n] = tri((n — 2) / 6) and let x, [n] be its even part. What is the

numerical value of X, [1] ?

x [ =5 wi((n=2) 1 6) + i((-n-2)  6)]
x,[1]= %[tﬂ((l ~2)/6)+wi((-1-2) /6) | = %[tri(—l /6)+ti(~1/2)]

xe[ljzé(5/6+1/2):2/3



Solution of ECE 315 Test 1 FO6

Let xl(t): 3rect((t—1)/4) and xz(t): 2ramp(t)[u(t)—u(t—2)]

(a) Sketch them in the spaces provided below in the time range
—10 < ¢ <10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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(b) Find the numerical value of the signal energy of x, (t) .
E = ]i [3rect((t - 1) / 4)}2 dt=9 T rect’ ((t —~ 1) / 4)dt
3
E =9[di=36
-1

(c) Sketch X(t) =X, (Zt) - X, (t / 2) below in the time range

—10< 1t <10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.

x,(2¢) =3rect((2¢~1)/4) and x,(¢/2)=2ramp(r/2)[u(r/2)-u(t/2-2)]
xl(Zt):3rect((t—l/2)/2) and xz(t/2):ramp(t)[u(t)—u(t—4)}
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2.

Let xl[n]:2005(27tn/8) and xz[n]:3(u[n+4]—u[n—l]).

(a) Sketch them in the spaces provided below in the time range
—-10<n<10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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(b) Find the numerical value of the signal energy of x, [n] .

2

45

E=Y 3(u[n+4]-uln-1])

n=—oo

0
9y 1
n=—4
(c) Find the numerical value of the average signal power of

xl[n].

P =L S acos(2zn /8 = 43 cos? (27 /8
"§§‘ cos( n )‘ —ggcos ( n )
cos’ (0)+ cos’ (7r / 4)+ cos’ (n / 2)+ cos’ (37r / 4)

1
h= 2| +cos? (n‘) + cos’ (575 / 4) + cos’ (371' / 2) +cos’ (77r / 2)

1
Pl:5[1+O.5+0+0.5+1+O.5+0+0.5]:2

(d) Sketch x[n] =X, [2n]x2 [n + l]below in the time range

—10< n<10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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3.

]

4,

Find the numerical value of the fundamental period for these functions.

(@  x(r)=3cos(40(¢—2)) - 4sin(50m)

x(t) = 3cos(407(z - 2)) - 4sin(507¢)

Individual fundamental frequencies are 20 and 25. GCD of those is 5.
Therefore overall fundamental frequency is 5 and overall fundamental
period is 1/5

OR

Individual fundamental periods are 1/20 and 1/25. LCM of those is 1/5.

Therefore overall fundamental period is 1/5.

(b)  x[n]=>5sin(337n/6)

In the form x[n:l = Acos(27rNinj , if all common factors in

0

g and N, have been cancelled, N, is the period.
i : 33 . 11
x[n] = 551n(337m/6) =Ssin| 2r—n |=5sin| 2r—n | = N, =4
12 4

Alternate solution:

o1 234 5 6 728 9 10 -

0 5050 -505©0-520
Recognize the repetition time as 4.

Let x[n] = tri((n — 2) / 5) and let x [n] be its odd part. What is the

numerical value of X, [1] ?
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[ tri((1-2)/5)-wi((-1-2)/5) | = %[tri(—l /5)-1i(-3/5)]
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Solution of ECE 315 Test 1 FO6

X, (t) = 2rect((t — 1) / 6) and x, (t) = ramp(t+ 2)[u(t + 2)—u(t — 2)} .

(a) Sketch them in the spaces provided below in the time range

—10< ¢ <10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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(b) Find the numerical value of the signal energy of x, (t) .
E = ]2 [2rect((t - 1) / 6)}2 dt=4 T rect’ ((t —~ 1) / 6)dt
4
E =4[di=24
-2

(c) Sketch X(t) =X, (Zt) - X, (t / 2) below in the time range

—10< 1t <10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.

x,(2¢) = 2rect((2:-1)/6) and x,(¢/2)=ramp(t/2+2)[u(t/2+2)—-u(t/2-2)]

x,(2¢)=2rect((¢~1/2)/3) and x,(t/2)=(1/2)ramp(r+4)[ u(t+4)-u(r-4)]
X, (21)-x 2(t/2)
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Let xl[n]=—3cos(2n'n/4) and Xz[n]=—2(u[n+2]—u[n—4]).

(a) Sketch them in the spaces provided below in the time range
—-10<n<10. Put scale numbers on the vertical axis so that actual

numerical values could be read from the graph.
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Find the numerical value of the signal energy of x, [n] .

(b)

~2(ufn+ 2]—11[;7—4])‘2 - 421 =24

E=2

n=—oo

Find the numerical value of the average signal power of

()
xl[n].
P =13 3cos(2mn 1 4)f =23 cos® (270 4
I—ZZ;‘— cos( n )‘ —chos ( n )
P= %[cos2 (0)+ cos’ (n’ / 2)+ cos’ (71') +cos” (372: / 2)}
3:%[1+0+1+0]:9/2=4.5
(d) Sketch x[n] =X, [2n]x2 [n + l]below in the time range

—10<n<10. Put scale numbers on the vertical axis so that actual
numerical values could be read from the graph.
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3.

D]

4,

Find the numerical value of the fundamental period for these functions.

@  x(r)=3cos(187(¢—2)) - 4sin(247)

x(t) = 3cos(187 (¢ - 2)) - 4sin (247 )

Individual fundamental frequencies are 9 and 12. GCD of those is 3.
Therefore overall fundamental frequency is 3 and overall fundamental
period is 1/3 = 0.3333...

OR

Individual fundamental periods are 1/9 and 1/12. LCM of those is 1/3.

Therefore overall fundamental period is 1/3.

(b)  x[n]=>5sin(337n/9)

In the form x[n:l = Acos(27rNinj , if all common factors in

0

g and N, have been cancelled, N, is the period.
) ) 33 ) 11
x[ n]=5sin(33mn/9)=5sin| 2r=n |=Ssin| 2r—n |= N, =6
18 6

Alternate solution:

0 1 2 3 4 5 6 7 8 9 10

0 —433 433 0 433 433 0 —433 433 0 433
Recognize the repetition time as 6.

Let x[n] = tri((n — 2) / 6) and let x, [n] be its even part. What is the

numerical value of X, [1] ?

x [ =5 wi((n=2) 1 6) + i((-n-2)  6)]
x,[1]= %[tﬂ((l ~2)/6)+wi((-1-2) /6) | = %[tri(—l /6)+ti(~1/2)]

xe[ljzé(5/6+1/2):2/3
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