Solution of ECE 315 Test 1 FO6

A discrete-time system is described by the difference equation

@

are

(b)

7y[n] -3y[n-1 +y[n-2] =11.

The eigenvalues of this difference equation can be expressed in the polar form Ae'® where Aisthe
magnitude and 6 isthe angle or phase. Find the numerical valuesof Aand 6.

A=0378 6 =0.968 (radians)
A=0378 6 =-0.968 (radians)

The characteristic equation is 7a? — 3o +1=0. The eigenvalues are the solutions to this equation which

= 0.2143+ j0.3113 = 0.378¢*10968

3+4/9-28 3+j419
14 14

The homogeneous sol ution approaches zero as n — o . What numerical value does y[ n] approach as

y[eo] =22

Since the forcing function is a constant the forced solution is aso a constant K. Therefore

7K-3K+K =110 K 2.2 andthefina valueof y isalso 2.2.

A complex number z hasfivefifth roots, {2, 2,,25,24,25 and z = Ael3™4.

@

z=7

(b)

The number z can be expressed in the rectangular form z= x+ jy. Find the value of x and y in terms of
the unknown A.

x= 0.707A° , y= -0.707A°

) 5 ) ) )
= (Ael34)" = ASel1574 = ASe] 4gi16 14 = AS cos(~71/ 4) + jAS sin(~ 7/ 4) = 0.707A° - j0.707A°

x=0.707A° andy = -0.707A°

The other four roots { Zy,23,2y, 25} can be expressed in the polar form Ael®. Find the numerical values of
the angles 6 of the other four roots (all in radians).

6 =3.6128 , 4.8695 , 6.1261 , 7.3827

The spacing between the roots must be 277/ 5 radians. So the angles of the other four roots are

3m/4+2m/5=23m20=3.6128 or -2.6074 or



3t/4+47m/5=31720=4.8695 or -1.4137 or

3r/4+6m/5=39 20 =6.1261 or -0.1571 or

3rr/4+8m/5=47 20 =7.3827 or 1.0996 or -5.1836 or



Solution of ECE 315 Test 1 FO6

A discrete-time system is described by the difference equation
8y[n] -2y[n-1 +y[n-2] =11.

€] The eigenvalues of this difference equation can be expressed in the polar form Ael® where Aisthe
magnitude and 6 isthe angle or phase. Find the numerical valuesof Aand 6.

A=03536 6 =1.2094 (radians)
A=03536 6 =-1.2094 (radians)

The characteristic equationis 8a%-20 +1=0. The eigenvalues are the solutions to this equation which
are

2+4-32 2+ j2J7
16

6 = 0.125 + j0.3307 = 0.3536¢¢1120%

(b) The homogeneous solution approaches zero as n — o . What numerical value does y[ n] approach as

n-o?
y[e] =15714

Since the forcing function is a constant the forced solution is aso a constant K. Therefore

8K-2K+K =110 K 11/%# 1.5714 andthefina value of y isalso 1.5714.

A complex number z hasfivefifth roots, {z,2,,23,24,25 and z = Ae¥8.

@ The number z can be expressed in the rectangular form z= x+ jy. Find the value of x and y in terms of
the unknown A.

x= 0.9239A°, y=-0.3827A°

. 5 . ) .
2=70 =(AeI¥8)” = A%eIIO® = ASe] 8el10 6 = AS cog(~77/8) + jAS sin( 11/ 8) = 0.9239A° - 0.3827A°
x = 0.9239A° andy = -0.3827A°

(b)  The other four roots { Zy,23,2y, 25} can be expressed in the polar form Ael®. Find the numerical values of
the angles 6 of the other four roots (all in radians).

0 =24347 , 3.6914 , 4.948 , 6.2046

The spacing between the roots must be 277/ 5 radians. So the angles of the other four roots are



3rr/8+2m/5 =311 40 =2.4347 or -3.8485 or

31/ 8+ 4/ 5=47 1/ 40 = 3.6914 or -2.5918 or

3/ 8+67m/5=63 7740 =4.948 or -1.3352 or

3rr/8+8m/5=79 i 40 =6.2046 or -0.0785 or -6.3617 or



Solution of ECE 315 Test 1 FO6

A discrete-time system is described by the difference equation
8y[n] - 3y[n-1] +2y[n-2] =14.

€] The eigenvalues of this difference equation can be expressed in the polar form Ael® where Aisthe
magnitude and 6 isthe angle or phase. Find the numerical valuesof Aand 6.

A=05 6 =1.1864 (radians)

A=05 6 =-1.1864 (radians)

The characteristic equationis 8a° -3 +2=0. The eigenvalues are the solutions to this equation which
are

3+4/9-64 3+j55
16

6 = 0.1875 + 0.4635 = 0.5¢* 111854

(b) The homogeneous solution approaches zero as n — o . What numerical value does y[ n] approach as
n-o?

y[oo] =2
Since the forcing function is a constant the forced solution is aso a constant K. Therefore

8K-3K +2K =14 0 K 14/# 2 andthefina vaueof yisalso 2.

A complex number z hasfivefifth roots, {z,2,,23,24,25 and z = Ae™1378,

@ The number z can be expressed in the rectangular form z= x+ jy. Find the value of x and y in terms of
the unknown A.

x= 0.9239A°, y= 0.3827A°

) 5 ) ) )
2= 70 =(AeT138)" = ASeIISE = pSel MBe7I10 # = AS cos(77/ 8) + A sin( 71/ 8) = 0.9230A° + 0.3827A°
x =0.9239A° andy =0.3827A°

(b)  The other four roots { Zy,23,2y, 25} can be expressed in the polar form Ael®. Find the numerical values of
the angles 6 of the other four roots (all in radians).

6 =0.0785 , 1.3352 , 2.5918 , 3.8485

The spacing between the roots must be 277/ 5 radians. So the angles of the other four roots are



-3/ 8+2m/5= /40 =0.0785 or -6.2046 or

=3m/8+4m/5=17 v 40 =1.3352 or -4.948 or

-3r/8+6m/5=33740 =2.5918 or -3.6914 or

=31/ 8+87/5 =49 17 40 =3.8485 or -2.4347 or



