ECE 111 - Homework #12

Complex Numbers
Due Monday, April 14th. Please submit via email or on BlackBoard

Complex Numbers
1) Determine the rectangular or polar form of each complex number
a=-7+j

> a =-7+ 3
a = -7.0000 + 1.000041

>> abs (a) i
ans = 7.0711 Bl

>> angle(a)*180/pi
ans = 171.8699 171.87 d
.87 deg

7+j=70711£171.8699° | “W N

With Free42:
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b=-1-j10

>> b = -1 - 101
b= -1.0000 -10.00001 j
>> abs (b) of
ans = 10.0499 Jf '//////
>> angle (b) *180/pi 21 -98.711 deg
ans = -95.7106 B[
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c=74£-125"

>> ¢c = 7 * exp(-125*pi/180 * 7j)

c = -4.0150 - 5.73411
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d=84£-37°

>> d = 8 * exp(-37*pi/180 * 7)
d = 6.3891 - 4.81451
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2) Determine y as a complex number

y==jNH+G =)+ (8-j5)

>> vy = (1-71) + (5-1i) + (-8-51i)

y = -2.0000 -13.0000i

On an Free4?2 calculator
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rect

1

enter
=7
complex
5

enter
-1
complex

oN{Flm

e B, BREH |
¥ =2, HAREA - 113, HARad

COMPLEX % m ASIN

ST0 | | RY | [sIN
ALPHA LAST & MODES
f (
ENTER = [xXy |+
SOLVER J fix) MATRIX STAT
BASE CONVERT FLAGS
4 5 6 X
ASSIGN CUSTOM PGM.FCN PRINT
TOP.FCN SHOW PRGM CATALOG

: [+




y=(10£—-84% +(5£79% + (94 —99?)
>> ya = 10*exp (—-84*pi/180 * )
ya = 1.0453 - 9.94521i

>> yb = 5*exp (79*pi/180 * 1)
vb = 0.9540 + 4.90811

>> yc = 9 * exp(-99*pi/180 * )
yc = -1.4079 - 8.88921

>> vy =vya + yb + yc
y = 0.5914 -13.9263i

On an Free4?2 calculator
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3) Determine y as a complex number

_ (1—j7>(5—j>>
y= ( —85)
>> vy = ( (1-71) * (5-1) ) / (-8-51i)

y = 2.2022 + 3.1236i

On an Free42
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v=((55)+ (%)) (55)

>> y = ( (7-81)/(-20-51) + (6-1i)/(8-6i) ) * ( (=5-71)/(=7+71) )

y = -0.6768 + 0.15561
On a Free42

7

enter

-8

S0 1=l 23927 10,4385
i -H.67R01 18, 13363

complex

é ; 10% et GTO
enter e B ILoG | [LN © [XEQ
-1

complex COMPLEX % ASN  ACOS  ATAN
° 10 | [sIN ~ [coS = [TAN
enter

—6 ALPHA LAST X MODES  DISP
complex . ‘

/ ENTER = |xxy [t~ |E

+

-5 BST SOLVER J fix) MATRIX STAT
enter ( ‘ f .
-7 A 7 8 9 ‘ frun
complex ) =

i BASE  CONVERT  FLAGS
enter (4 B 5 [ 6 X
7

complex ASSIGN  CUSTOM  PGMFCN  PRINT
/ : .

* [ | 1 2 3 e

TOP.FCN SHOW PRGM CATALOG

et (o [ [+
ON




4) Determine y as a complex number
y = e
>> exp(2+11)

ans = 3.9923 + 6.21771

y=In(=7+/7)

>> log (=7+71)

ans = 2.2925 + 2.3562i

_ Ay (3-72)
y=(2-j3)
>> (2-31) ~ (3-21)

ans = 4.7141 + 4.56981
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Comments:

« Functions of complex numbers produce a complex

number.

« Matlab has no problem with these functions

« Some calculators (HP) can do complex operations.
Others will give you an error message
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Partial Fractions with Complex Numbers

5) Determine the partial fraction expansion

(e = (o) + (i) + ()
(c+H1+HH)(x+H1-j4) (x+5) ) x+1+j4 x+1-j4 x+5

Use the cover-up method

4= ( 3(e+1) (x+2) )
@)

In Matlab

>> x = —-1-41;
>> a = 3% (x+1)* (x+2) / ( (x+1-41i)* (x+5) )
a= 0.9375 - 0.5625i

b= ( 30e+1)(0+2) )

T\ (4 (e+5) 1474

>> x = -1 + 41i;
>> b = 3% (x+1)* (x+2) / ( (x+1+41i)* (x+5) )
b= 0.9375 + 0.5625i

_( 30+ (+2) )

¢= Ol (et 1=4) )
>> x = =5;
>> ¢ o= 3% (x+1)* (x+2) / ( (x+1+41)* (x+1-41) )

c = 1.1250



Free42: Find a:
4= ( 3(e+1) (x+2) )
W)

Store -1-j4 in variable X

Now find 'a'

3
RCL
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6) Determine the partial fraction expansion
( 8(x+142) (x+12) ) _ (L) N (L) +( ¢ ) +( d )
(D e3) (e+542) (x+5—72) )~ \etl x+3 x+5+52 x+5—52

Using the cover-up method

_( 8(x+1472)(x+1-72) )
a= (3)+542)(045-2) )

>> x = -1;
>> a = 8* (x+1+421)* (x+1-21i) / ( (x+3)* (x+5+21)* (x+5-21) )
a = 0.8000

b—( 8(x+1+42) (x+172) )
A\ D)) ) g

>> x = -3
>> b = 8% (x+1421) * (x+1-21) / ( (x+1)* (x+5+21) * (x+5-21) ) * (x+3)
b = -4.0000

. (8(x+l+j2)(x+1—j2))

(+1)(x+3)(x+5-12) =52

>> x = —-5-2i;
>> ¢ = 8% (x+142i)* (x+1-21) / ( (x+1)* (x+3)* (x+5-21) )
c = 1.6000 + 3.2000i

J= (8(x+1+j2)(x+l—j2)>

(1) (e43) (x+5+72) X=-54]2
>> x = -5+21;
>> d = 8% (x+1421) * (x+1-21) / ( (x+1)*(x+3)* (x+5+21) )
d = 1.6000 - 3.20001

>>



