Solution of ECE 315 Test 4 Su08

A signal x(t)z[?rect(Zt) 5rect( ( ))] ) () has a CTFS harmonic function X[k ]. What is the

numerical value of X[0]? (It is not necessary to find a general expression for X[k to answer this
question.)

X[0] is the average value of the periodic signal x(t)z[?rect(Zt) 5rect( ( ))}*5 () with

fundamental period 8. In one period the area under the function is 7/2 from the first rectangle minus 5/4
from the second rectangle or 9/4. Therefore the average value of the function is 9/4 divided by 8 or 9/32
or 0.28125.

The DTFS harmonic function X[k ] of x[n]= 5cos(7rn)®33|n(24 j using N, =4 can bewrittenin

theform X[k]= A(8,[k—a]+8,[k-+a])(8,[k +b]-&,[k—b]). Find the numerical valuesof A a
and b.

N. =mN,
From the tables, c [Znn

1
os N—O]@E(SNF [k-m]+5, [k+ m])

Therefore 5cos(nn);s>g(64[k—2]+64[k+2]) ,N_=4

or, aternately,
5
5cos(mn) =2 2(,[k-1]+5,[k +1]) N, =2
Scos )22 E{(62[k/2—1]+62[k/2+1:|) Kizanimeger
200 , otherwise
5
SCos(nn)JS—?(@[k—2]+64[k+2]) ,N_=4
N. =mN,
From the tables, . 27n '
sm[ I:lro ]@%(SNF [k+m]-5, [k—m])

. [ 27n .3
Therefore 35Iﬂ(%j<':—s>j§(54[k +1]—54[k—1]) ,N_=4

Then, using x[n] @ y[n] = 2 x[p]y[n—p]<i>NFY[k]X[k]

X[k]= 5(8[k—2]+54[k+2])><jg(54[k+1]—64[k—1])
X[k]= j15(8,[k-2]+8,[k+2])(6,[k+1]-5,[k-1])

A=j15,a=2, b=

=



Using
Ng = Ng

sinc(n/w) = &y, [n] > (w/ No)rect (wk / No) * &y [K]

and Parseval’ s theorem, find the numerical average signal power P, of x[n] =2sinc(n/5)*&g[n] .

Ng =16
sinc(n/5) 86«2 (5/16)rect(5k / 16) ;[ K]

Ng =16
2sinc(n/5)# 81 n]«——=—(5/8)rect 5k /16) * 8,6 k]

Parseval’s Theorem says

1
Ly = 3 XK
F n=(Ng) k=(Ng)

Therefore
Ro= X IX[K][" = X |(5/8)rect(5k/16) 8,4 [K][
k=(16) k=(16)

7 1
P, =(5/8)" Y |rect(5k/16) =(5/8)° Y 1=75/64=1.172

k=-8 k=-1
Circle the correct answers.

(@  x(t)=8cos(50xt) - 4sin(22xt)

Re(X[K])=0,fordlk  Im(X[K])=0,foralk

(b)  x(t) = 32cos(50xt)sin(22xt)

[Re(X[K])=0,foralk|  Im(X[K])=0, foralk  Neither

© x(t)= [tri(%)— tri(%ﬂsin(loom)

Re(X[K])=0,foralk  [Im(X[K])=0,foralk|  Neither




5.

Using the definition of the DTFS,

x[n]= Z X[k]elzﬂkn/Np%X[k] = 2 x[n]e j2ria/n,

FnN

if x| n]is periodic with fundamental period N, =4 and
X|:O:|:3 , x[1:|:7 , X[2:|:—4 and x[3]:1,
find the numerical value of X[2] with N, =N =4.
13 omanrs _ 1R 1S "
X[Z]:Zgax[n]e jzm2ni4 :Zgax[n]e ] —ngx[n](—l)
X[2]- 3(1) +7(-2) + (-4)(1) +1(-1) _ o/4
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Solution of ECE 315 Test 4 Su08

A signal x (t) = [9 rect(Zt) - 5rect(4(t - 1))] %5, (t) has a CTFS harmonic function X[k |. What isthe
numerical value of X[ 0] (It isnot necessary to find ageneral expression for X[ k | to answer this
question.)

X[O] is the average value of the periodic signal x(t):[9rect(2t)—5rect(4(t—1))]*6 (t) with

8

fundamental period 8. In one period the area under the function is 9/2 from the first rectangle minus 5/4
from the second rectangle or 13/4. Therefore the average value of the function is 13/4 divided by 8 or
13/32 or 0.40625.

The DTFS harmonic function X[k ] of x[n] :8cos(7rn)®33in(2f7:n) using N, =4 can bewrittenin

theform X[k ]= A(8,[k-a]+8,[k-+a])(8,[k +b]-8,[k~-b]). Findthe numerical valuesof A a
and b.

N =mN,
From the tables, c [Znn

1
0s N—Ojé%i(b‘NF [k - m] +8, [k + m])

Therefore Scos(nn)<—FS—>§(64[k—2}+64[k+2]) ,N_=4

or, aternately,
8
8005(7rn)<i>§(52[k—1]+52[k+1]) N =2
gcos ) =2 4{(52[k/2—11+62[k/2+1]) kl2aninteger
0 , otherwise
Scos(nn)<F—s>4(54[k—2]+64[k+2]) ,N_=4
N. =mN,
From the tables, sin[%j s %‘(5NF [k+m]—6NF[k—m])
0

. 2mn 3
Therefore Ssm[%)@jz(@[k +1]—54[k—1]) N, =4

Then, using x[n] @ y[n] = _(2 )x[p]y[n— p] =2 N Y[K] X[K]

X[k]=4ax4(s,[k-2]+5,[k+2])x j§(54[k +1]-6,[k-1))
X[k]= j24(8,[k-2]+3,[k+2])(5,[k+1]-6,[k-1])

A=j24 ,a=2,b=1



Using
Ng = Ng

sinc(n/w) = &y, [n] > (w/ No)rect (wk / No) * &y [K]

and Parseval’ s theorem, find the numerical average signal power P, of x[n] = 2sinc(n/5)* 8x,[n].

N =24
sinc(n/5) # 854 [n] =2 (5/ 24) rect (5k / 24) 5,4 [ K]

N =24
2sinc(n/5) % 8y, [N] 25 (5/12) rect (5k / 24) % 5,4 [ K]

Parseval’s Theorem says

1
Ly = 3 XK
F n=(Ng) k=(Ng)

Therefore
R= Y XK = ¥ |(5/12)rect(5k/ 24) 8, [ K]
k=(24) k=(24)

11 2
P, =(5/12)" Y |rect(5k/24)" =(5/12)" Y 1=125/144 = 0.8681
k=-12

k=-2

Circle the correct answers.
@  x(t) :{tri(%)—tri(%ﬂén(loom)

Re(X[K])=0,foralk  [Im(X[K])=0,foralk|  Neither

(b)  x(t) =8cos(50xt) - 4sin(22xt)

Re(X[k])=0,foralk  Im(X[k])=0,foralk

(©  x(t)=32cos(50xt)sin(22xt)

Re(X[k])=0 forallk|  Im(X[K])=0,foralk  Neither




5.

Using the definition of the DTFS,

x[n]= Z X[k]elzﬂkn/Np%X[k] = 2 x[n]e j2ria/n,

FnN

if x| n]is periodic with fundamental period N, =4 and
x[O]:S, x[l]:—7 , x[2]:—4 and X|:3:|:l,
find the numerical value of X[2] with N, =N =4.
13 omanrs _ 1R 1S "
X[Z]:Zgax[n]e jzm2ni4 :Zgax[n]e ] —ngx[n](—l)
o A
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Solution of ECE 315 Test 4 Su08

A signal x(t) = [7 rect(Zt)— 9rect(4(t —1))} %5, (t) has a CTFS harmonic function X[ k]. What is the
numerical value of X[0]? (It is not necessary to find a general expression for X[k to answer this
question.)

X[O] is the average value of the periodic signal x(t):[7rect(2t)—9rect(4(t—1))}*5 (t) with

8

fundamental period 8. In one period the area under the function is 7/2 from the first rectangle minus 9/4
from the second rectangle or 5/4. Therefore the average value of the function is 5/4 divided by 8 or 5/32
or 0.15625.

The DTFS harmonic function X[ k] of x[n]zScos(nn)@?sin[@j using N, =4 can bewrittenin

theform X[k ]= A(8,[k-a]+8,[k-+a])(5,[k +b]-8,[k-b]). Findthe numerical valuesof A a
and b.

N =mN,
From the tables, c [Znn

1
0s N—Ojé%i(b‘NF [k - m] +8, [k + m])

Therefore 5cos(nn)és—>2(64[k—2]+54[k+2]) ,N_=4

or, aternately,
5
Scos(nn)@g(@[k—lyéiz[k +1]) N =2
Sc0s o) 22 E{(62[k/2—1]+62[k/2+1:|) Kl2aninteger
200 , otherwise
5
SCos(nn)JS—?(@[k—2]+64[k+2]) ,N_=4
N. =mN,
From the tables, 2zn

sin

|
27rnj

Therefore 7sin(T

- J@%(éNp[k+m]—5NF[k—m])

0
7
o (o, [k+1]-5,[k-1]) N =4

Then, using x[n] @ y[n] = _(2 >x[p]y[n— P2 N Y[K] X[K]

X[k]=4x2(6,[k-2]+8,[k+2])x {6,k +1]-6,[k-1]
X[k]= jas(8,[k-2]+6,[k+2])(8,[k+1]-5,[k-1])

A=j35,a=2,b=1



Using
Ng = N
sinc(n/w) = &y, [n] > (w/ No)rect (wk / No) * &y [K]

and Parseval’ s theorem, find the numerical average signal power P, of x[n] = 2sinc(n/5)*83,[n].

N = 32

sinc(n/5)# 85 [n] = (5/ 32)rect (5k / 32) # 55, [ K|
N = 32

2sinc(n/5)# 83, [ n] 2 (5/16) rect(5k / 32) # 53, [ K]

Parseval’s Theorem says

1
Ly = 3 XK
F n=(Ng) k=(Ng)

Therefore
P=Y |X[K]| = X |(5/16)rect(5k/32) &, ][
k=(16) k=(16)

15 3
P, =(5/16)" Y |rect(5k/32)" =(5/16)" ) 1=175/256 = 0.6836

k=-16 k=-3

Circle the correct answers.

(@  x(t)=32cos(50xt)sin(22xt)

Re(X[k])=0 forallk|  Im(X[K])=0,foralk  Neither
(b) x(t):[tri(%j—tri(%ﬂsin(loom)
Re(X[k])=0 foralk  [Im(X[k])=0,foralk|  Neither

(¢ x(t)=8cos(50xt) - 4sin(22xt)

Re(X[K])=0,fordlk  Im(X[K])=0,foralk



5.

Using the definition of the DTFS,

x[n]= Z X[k]elzﬂkn/Np%X[k] Iy x[n]e j2ria/n,

F n= N
if x| n]is periodic with fundamental period N, =4 and
x[O]:B , x[l]:Y , x[2:|24 and x[3:|:1,

find the numerical value of X[2] with N, =N =4.
X[2]= %gx[n]e“z”zn” = %éx[n]e‘j”” = %z:;x[n](—l)n
X[2]= 3(1) +7(-2) + (4)(1) +2(-1) _ 1

4




