Solution of ECE 316 Test 4 Su08

Find the numerical values of the constants.

b,z* +bz +h

zz+alz+a0

(a) 10(—0.4)nsin(7rn/8)u[n] z

—O.4sin(7z / 8)2

10(—0.4)nsin(rm / 8)u[n:| Z 5,10 - 2(—0.4)cos(7r / 8)2 - (_0.4)2

-1.5308z

10(—0.4)nsin(nn/8)U[n] = 72 4+0.7391z + 0.16

12z

(b) Aa”sin(bn)u[n] = T+ 0.64

asin(Qo)z

Using a”sin(Qon)U[n] . 22—206C05(Q )Z+oc2
0

a=~064=08 , Q =cos?(0)=7/2

12z

15(0.8)nsin(7rn/2)u[n] = 72 +0.64




Find the numerical values of the constants.

z(z—0.4)
722 +1.52+0.3

© (Aa“+Bb”)u[n] z

2(2-04) _ (1622 | 06223 |_ 16222 _ 0622
22 +157+03 | 2+1.2623 2+02377) 2+12623 2+0.2377

1.622z  0.6223z
z+1.2623 z+0.2377

(1.622(—1.263)”—0.6223(—0.2377)“)u[n] z

(b)  Ati((n—n,)/b)eZ 2 +22+41

Z2

2tri((n—1)/2) =§[n|+25[n-1]+5[n-2]= 2 +2z+1 =1+27 + 77

ZZ



Determine whether these systems are stable or unstable (indicate by
circling the correct answer) and explain how you know. (A correct answer

without a correct explanation gets no points.)
(@ A systemdescribed by 2y[n]+3y[n-1]=x[n].

2Y(z) + 32’1Y(z) = X(z)

H(z) S = Poleat 2z+3=0 orz =-1.5= Unstable
22+3
0.7z
b A feedback system with H (z)= —————
(b) ¥ 1( ) z22+0.62+0.5
Hz(z) =z,
x(@—+(D-E2 Y@
H,(2)
0.7z
2
H(z)=—2-+062+05 0.72 , Polesatz =—0.3+ j1.0536
1471 0.7z z22+0.6z+1.2
z2°+0.62+05

Unstable



4.

IHI

IHI

Match the pole-zero diagrams to the magnitude frequency responses.

(Write the corresponding letter above each pole-zero diagram.)

(2 pts each)
E B C A
D G H F
EI B EI. CaNE B
0 0 0 0
1 0 1 3 0 1 T 0 1 T v 1 3 0 1
R ] [ @ 2]
0 0 0 0
S &
-1 -1 -1 -1
-1 0 1 -1 0 1 -1 0 1 -1 0 1 1 0 1
A B c D E
8 1
- - ) ; .
I ) I 05 L4 Los
2
2 0 2 %0 2 %o 2 o0 2 %0 2
F G H I J
3 10 . .
2 E I ) I )
1
0 0 0 0
2 0 2 2 0 2 2 0 2 2 0 2 2 0 2
Q Q Q Q Q



Solution of ECE 316 Test 4 Su08

Find the numerical values of the constants.

b,z* +bz +h

zz+alz+a0

a 7(—0.5)nsin(7rn/12)u[n] =

—0.5sin (7r / 12) z

7(_0_5)” sin(;zn/lz)u[n] 57 . 2(_0.5)Cos(ﬂ / 12)2 + (—0,5)2

ez ~0.90597
72 +0.9659z +0.25

7(-0.5)"sin(zn/12)u[

9z
72 +0.36

(b) Aa”sin(bn)u[n] =

asin(Qo)z

Ugnga”sin(gon)u[n] . ZZ—ZOCCOS(QO)Z"‘OCZ

=~0.36 =06 , Q =cos(0)=7/2

9z

15(0.6)nsin(nn/2)u[n] = 22+0.36




Find the numerical values of the constants.

z(z—0.8)

© (Aa“+Bb”)u[n] z

22 +1.4z+0.2

1.893z 0.8927z

z(z-0.8) _ (1893 08927 )_ B
z+1.239 z+0.1615

72+1.47+02 \z+1.239 z+0.1615

1.893z 0.8927z

(1.893(—1.239)”—0.8927(—0.1615)“)u[n] z

()  Atri((n—n,)/b)e-Z 2 +22+1

Z2

7+1.239 7+0.1615

2
z +22+1:1+22‘1+z‘2

2tri((n—1)/2) =§[n|+25[n-1]+5[n-2]=



Determine whether these systems are stable or unstable (indicate by
circling the correct answer) and explain how you know. (A correct answer

without a correct explanation gets no points.)
(@ A systemdescribed by 3y[n]+4y[n-1]=x[n].

3Y(z)+4z’1Y(z) = X(z)

H (z) S = Poleat 3z+4 =0 orz =-1.333 = Unstable
3z+4
0.4z
b A feedback system with H (z)= ————
(b) ¥ 1( ) z22+0.62+0.5
Hz(z) =z,
x(@—+(D-E2 Y@
H,(2)
0.4z
_ 7°+06z+05 _ 0.4z _ :
H(z)— == , Polesatz =-0.3% j0.9
1471 0.4z z-°+0.6z+0.9
z2°+0.62+05

Stable
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Match the pole-zero diagrams to the magnitude frequency responses.
(Write the corresponding letter above each pole-zero diagram.)

(2 pts each)
| F C E D
A B G H J
B E1. EI e~ B
0 0 0 0
1 0 1 B 0 1 T3 0 1 T3 L T3 0 1
E E b ' g sG] B
0 0 0 0
S %
- - - -
- 0 1 0 1 - 0 1 0 1 - 0 1
A B c D E
4 4 : ! 1
I I I I
T2 T2 - 05 T 05
0 0 0 0
2 0 2 0o 2 2 0 2 2 0 2 2 0 2
F G H I J
3 10 1 10
T2 I, k | Zos Is : ‘
1
0 0 0 0
2 0 2 0o 2 2 0 2 2 0 2 2 0 2
Q Q Q Q Q



Solution of ECE 316 Test 4 Su08

Find the numerical values of the constants.

2
b,z" +bz +h;
2’ +az+a,

(a) 4(—0.3)nsin(7rn / 6)u[n] z

~0.3sin(7 /6)z

4(—0.3)n8in(7f”/6)“[n] - 422_2(_0.3)(:08(7r/6)2Jf(—o-?’)2

n] = -0.67
72 +0.51962 +0.09

4(—0.3)n sin(nn / 6)u[

18z
72 +0.49

(b) Aa”sin(bn)u[n] =

asin(Qo)z

Ugnga”sin(gon)u[n] . ZZ—ZOCCOS(QO)Z"‘OCZ

=~0.49=07 , Q =cos(0)=7/2

18z

25.714(0.7) sin(zn / 2)u[n Je Fo =




Find the numerical values of the constants.

z(z +0.4)
722 +152+0.2

© (Aa“+Bb”)u[n] z

2(2+04) _ (07907 02093 )_ 07907z _ 02093
72 +157+02 |\ 2+1352 2+0.1479) 2+1352 2+0.1479

0.7907z N 0.2093z
z+1.352 z+0.1479

(0.7907(—1.352)“ + 0.2093(—0.1479)“)u[n] z

(b)  Ati((n—n,)/b)eZ 2 +22+41

Z2

2tri((n—1)/2) =§[n|+25[n-1]+5[n-2]= 2 +2z+1 =1+27 + 77

ZZ



Determine whether these systems are stable or unstable (indicate by
circling the correct answer) and explain how you know. (A correct answer

without a correct explanation gets no points.)
(@ A systemdescribed by 5y[n]+3y[n-1]=x[n].

5Y(z)+32’1Y(z): X(z)

H(z): z = Poleat5z+3=0 orz =-0.6 = Stable
52+3

0.2z
b A feedback systemwith H (z)= —————
(b) ¥ 1( ) 722+0.62+0.5
Hz(z):z’l.
x(@—+(D-E2 Y@
H,(2)
02
2
H(z): z+0.62+05 _ - 0.22 , Polesatz =-0.3+ j0.781
1+z‘lL z°+0.6z+0.7
z22+0.62+05

Stable
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Match the pole-zero diagrams to the magnitude frequency responses.

(Write the corresponding letter above each pole-zero diagram.)

(2 pts each)
E A J [ D
F C H B G
B B E S~ B
0 0 0 0
0 1 5 0 1 A 0 1 5 Y 1 A 0 1
@ @ IR Qi F
0 0 0 0
Q %)
-1 - A 4
0 1 -1 0 1 0 1 1 0 1 0 1
A B [¢] D E
1
10 . ; - -
E z, I s Zos
0 0 0 0
2 0 2 -2 0 2 2 -2 0 2 0 2
F G | J
10
3 1 4
s 2 T, z
1
0 0 0 0
2 0 2 -2 0 2 0 2 -2 0 2 0 2
Q Q Q Q Q




