Solution of ECE 315 Test 2 FO8

Provide anumerical answer. (Remember a specification like n; <n <n means values of nfrom n; to
n —1,inclusive. The range does not include n,.)

(@  Signa energy of x[n]=4rect,[n]
E,= Y x[n] = 3 [arect,[n] =16 1=112
n=—oo n=—c n=-3

(b) Average signal power of a periodic signal described over one period by
x[n]=2n, -2<n<2.

=3 Z (] =5 S (en) = Y =avieorize
4n=<4> 4n:—2 n=-2
(©  Averagesignal power of x[n]=-5+ Ssin(2nn / 4)

P = %F%Jx[n]r = %H%J—S + 35in(27rn / 4)|2 = %g[—S + 35in(27tn / 4)]2

P = %[(_5)2 +(-2) +(-5) + (—8)2} =118/4=59/2=295

_J6n, -2<n<2 _ . o
If x[n]—{o  sthenwise } and y[ n]=x[ 2n], find the numerical signal energy of y[n].

y[n]—x[Zn]— 12n, -2<2n<2| _|12n, -1<n<1
0 , otherwise 0 , otherwise

£,= Y, yn] = i [12n[ :144i n? =144(1+0) =144
n=—oo =1 ]



Solution of ECE 315 Test 2 FO8

Provide anumerical answer. (Remember a specification like n; <n <n means values of nfrom n; to
n —1,inclusive. The range doesnot include n,.)

(@  Signal energy of x| n]=3rect,[n]
E = i |x[n}|z = i |3rect3[n]|2 = Qilz 63
n=—oo n=-—c n=-3
(b)  Average signal power of aperiodic signal described over one period by
X[n]:Sn , —2<n<2.
P :% > |x[n] = % 21: (5n)" =(25/4) i n?=(25/4)(4+1+0+1)=375
n:<4> n=-2 n=-2
©

Average signal power of x[n]=-3+ 4sin(2nn / 4)

p=1y Ix[n] = iy |3+ asin(2zn/ 4)[ = li[—3+4sin(2nn 14)]
a=0) gt=r) =

p = %[(_3)2 1+ (-3) + (_7)2] =68/4=17

4n , —-2<n<?2 . . :
If x[n]:{o  sthenwise } and y[ n]=x[ 2n], find the numerical signal energy of y[n].

y[n]:X[Zn]:{Sn , —232n<2}:{8n , —1£n<1}

0 , otherwise 0 , otherwise

E,= > |y[n] = Y [8nf =643 n = 64(1+0) = 64
N=—co n=-1 n=-1



Solution of ECE 315 Test 2 FO8

Provide anumerical answer. (Remember a specification like n; <n <n means values of nfrom n; to
n —1,inclusive. The range doesnot include n,.)

(@  Signa energy of x[n]="7rect,[n]

E = i |x[n]|2 = i |7rect3[n}|2 :4923:1:343
n=—co n=-3

N=—oco

(b) (Average signal power of a periodic signal described over one period by
X[n]zgn , —2<n<2.

P :%Z |x[n]|2 :%i (9n)2 = (81/4) 21: n =(81/4)(4+1+0+1)=1215
n=(4) n

=2 n=-2

(©  Averagesignal power of x[n]=-2+ 65in(27rn / 4)

n=0

P = %n%Jx[n]z = %;@J-z +6sin(27n/ 4)|2 = %i[-z +6sin(27n/ 4)]2

p = %[(_2)2 + (4)2 + (_2)2 + (—8)2] =88/4=22

X

0 , otherwise

y[”]:X[Z”]:{gn” _232n<2}:{g“, —1Sn<1}

otherwise , otherwise

If x[n]:{gn , —2%n <2} and y[ n]=x[ 2n], find the numerical signal energy of y[ n].

E,= Y [n] = Y onf" =363 n* =36(1+0) =36
n=—so n=-1 n=-1



