Solution to ECE Test #2 S08 #1

As diagrammed in the figure below, a signal x(t) =12sin(4000xt) + 8cos(5000xt)
multiplies a carrier cos(100000xt) and the product Y, (t) isfiltered by an ideal unity-

gain bandpass filter which alows only the upper sideband to pass through to form y(t) .

(The signal power of any sinusoid is one-half of the square of its amplitude. It is aso the
sum of the squares of the magnitudes of the impulse strengths in its CTFT. The signal

power of asum of sinusoids is the sum of their individua signal powers if they are of
different frequencies.)

(@  Findthenumerical signa power of x(t). P, =

P =12°/2+8%/2=104

(b)  Findthe numerical signal power of Yoo (t). Prgee =

X(f)=(j12/2)[ 8(f +2000)—&(f —2000)]+(8/2)[5(f —2500)+5(f +2500) ]

B [(i1272)[8( +2000)-5( f - 2000)]

Yosse () =(1/2)[ 6(f - 50000) +§( f +5oooo)]x{+(8/2)[5(f  2500)+ 8( +2500)]}

_ [i3[8(f —48000) +&( f +52000) - &( f —52000)—&( f +48000) |

Youss(f) = {+2[6(f —52500) + 6 ( f +47500) + §( f — 47500) + 5( f + 52500)]}
Prge =F +F +3F+F +22+2°+22+2° =52

(©  Findthenumerical signal power of y(t). P, =
Y(f)=j3[8(f+52000)-5(f—52000)]+2[ &(f-52500)+5(f +52500)]
R=3+3+22+2°=26
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Solution to ECE Test #2 S08 #1

As diagrammed in the figure below, a signal x(t) =10sin(4000xt) + 20 cos(5000~t)
multiplies a carrier cos(1000007t) and the product Yo (t) isfiltered by anideal unity-

gain bandpass filter which allows only the upper sideband to pass through to form y (t) .

(The signal power of any sinusoid is one-half of the square of its amplitude. It is also the
sum of the squares of the magnitudes of the impulse strengths in its CTFT. The signal

power of asum of sinusoids is the sum of their individual signal powers if they are of
different frequencies.)

(@  Findthe numerical signal power of x(t). P, =

P =10*/2+20%/2=250
(b)  Findthe numerical signal power of ypqe (t). Pogee =

X(f)=(j10/2)[ 8(f +2000)-5(f—2000)]+(20/2)[ 5(f-2500)+5(f +2500)]
(j20/2)[ 8(f +2000)- &( f —2000)] }

Yoo (1) = (112)[3( 1 - 50000) +5(  + 50000)1*{+(20,2)[5(f ~ 2500)-+5( 1 + 2500)

Voo (1) = j(5/2)[8(f - 48000) + &( f +52000) - &( f —52000) - §(  +48000)]
PEEN | 48[ 8(f —52500) + 5 (f +47500) + 5 f — 47500) + 5 f +52500) ]
P =(5/2) +(5/2)* +(5/2)* +(5/2)* +5? + 52 + 52 + 52 =125

(©  Findthenumerical signal power of y(t). P, =
Y(f)=i(5/2)[8(f +52000)-&(f —52000)]+5[S(f —52500)+5(f +52500) ]
P, =(5/2)°+(5/2)" +5° +5* =625
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Solution to ECE Test #2 S08 #1

As diagrammed in the figure below, a signal x(t) = 4sin(4000xt) + 5cos(5000xt)
multiplies a carrier cos(1000007t) and the product Yo (t) isfiltered by anideal unity-

gain bandpass filter which allows only the upper sideband to pass through to form y (t) .

(The signal power of any sinusoid is one-half of the square of its amplitude. It is also the
sum of the squares of the magnitudes of the impulse strengths in its CTFT. The signal

power of asum of sinusoids is the sum of their individual signal powers if they are of
different frequencies.)

(@  Findthe numerical signal power of x(t). P, =

P =4%/2+52/2=205

(b)  Findthe numerical signal power of ypqe (t). Pogee =

X(f)=(j4/2)[8(f +2000)-5(f—2000)]+(5/2)[§(f - 2500)+5(f +2500)]
(jar2)[8(f +2000)-6(f - 2000)]}

1) =02t -0 s

Yoo (1) = j[ 6(f —48000) +5( f +52000) - &( f —52000) - &( f +48000) |
PEEN | +(514)[8(f - 52500) + 5( f +47500) + 5( f — 47500) + &( f +52500) ]
P =L+ +12+1%2 +(5/4)* +(5/4)* +(5/4)* +(5/4)* =10.25

(0  Findthenumerical signal power of y(t). P, =
Y(f)=j[8(f +52000)-5(f-52000)]+(5/4)[&(f-52500)+5(f +52500)]
P =12+1*+(5/4)" +(5/4)° =5.125
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