Week 14

Sections 8.3,

8.4

10, 16, 18, 34, 50, 66 (p. 610-611)
4,6,32,34 (p. 617)

Review Exercises

Example

Graph the complex number 3 + 5i and find its modulus.

Solution
|z| = +/a? + b?
5 L
|z| =+/32% + 52
|z| = V9 + 25
|z| =+V34
5 0 5
Example
Given z = —2 + i\/2. Sketch the complex numbers z, 2z, —z, and %Z on the same complex
plane.
Solution
5
z==-2+iV2
-4+2.8i
2z =2(-2+4iV2) = —4+2iV2 ~ -4 + 2.8 ’
-2+1.40
—z=—(-2+iV2)=2-iV2~2—14i * 407

1 1 V2
Ezzz(—2+i\/§)=—1+7iz—1+0.7i




Example

Given z = —4 + 7i. Sketch the complex number z and its complex conjugate z on the same
complex plane.

Solution
{ . .
The conjugate of z = a + biisZ = a — bi. FA47i 5
z=—4+7i
reTA 5 0 :
------ S IS
4-7i

Example
Write the complex number —3 + 3+/3i in polar form with argument 8 between 0 and 2.

Solution
The number is located in quadrant .

Find 7. Find 6.

r=+a?+b? tan6=b

2
r= J(—3)2 +(3V3) 33
tan @ = —=
r=+v9+ 27
tand = —V/3
r=v36
In quadrant I,
21
r==6 0 =—
3

Use the formula: a + bi = r(cos 6 + isin 8).

2T 2T
-3+ 3V3i= 6(cos?+ isin?>




Example
Find the product z; z, and the quotient i—l Express your answer in polar form.
2

5m St

zl=\/§<cos?+isin?)
_2( 3n+_ ) 37r)
Zy = cos2 Lsm2

Solution
To multiply, use formula:
712, = 115 (cos(6; + 6,) + isin(6; + 6,))

2\/_( (5n+3n)+_ ) (5n+3n>)
712, = cos 3 > i sin 3 >

N (571 2 3n-3))
i sin >3

73)
712, = V2 (cos (Tn + ?n) + isin (Tn 9%) )

197 19
212, = 2V2 (cos (T) +i sm( ) )

S5m-2 37‘[ 3
2,25 = 2\2 (cos(

Or, if we subtract 2m:
7T 7T
Z12Zy = 2V2 (cos <?> + isin (?) >

To divide, use formula:

Z T-
= = L (cos(8, — 6,) + isin(6; — 6,))
Z; N
Z1_\/7( (57r 3n)+_ (571 371))
Zz_ > CoSs 3 2 1 SIn 3 2
zl_\/i( (sn-z 3n-3>+_ _ (sn-z 37r-3)>
7, 2 \"®\32 "3 TN 3 T3
zl_\/§< (10n 9n)+, _ (10n 9n>)
Zz_ ) COS 6 1 SIn 6 6
zl_\/f T Y 1
Z—7(COS(E)+lSln(g))




Example
Find the indicated power using DeMoivre’s Theorem.

(1+0)7
Solution

First, we have to write 1 + i in r(cos 6 + i sin 8) form.
The number is located in quadrant I.

Find 7. Find 6.

r=+a?+b? tan6'=é
a
r=+41%2 4+ 12

1
tan 0 = 1
r=+2
tanfd =1
In quadrant |,
p m
4

Use the formula: a + bi = r(cos 6 + isin 8).

1+i= \/E(cos%+isin%)

Now use the DeMoivre’s Theorem:

z" = r™"(cosnb + isinnb)

(1+0)7 = (V2) (cos7-%+isin7-%)

7 7
(14i)7 =82 (cosT+ LSIHT)

1407 = 8\/_<£— l?)

(1+i)7 =8—8i




Example

A pair of parametric equations are given:

x=4t-5 y=2t

a. Sketch the curve represented by the
direction of the curve as t increases.

t=0

parametric equations. Use arrows to indicate the

b. Find a rectangular-coordinate equation for the curve by eliminating the parameter.

Solution

a.
t x =4t —5 y =2t x,)
0 x=4-0—-5=-5 y=2-0=0 (=5,0)
1 x=4-1-5=-1 y=2-1=2 (=1,2)
2 x=4-2—-5=3 y=2-2=4 (3,4)
3 x=4-3-5=7 y=2-3=6 (7,6)

10
b.

Solve y = 2t for t.

1<
| R

o~
Il
N

Replace t in x = 4t — 5.

y
=4-=-5
¥
x=2y—5
x—2y+5=0




Example
A pair of parametric equations are given:

x=3t—2, y=(t+1)>

a. Sketch the curve represented by the parametric equations. Use arrows to indicate the
direction of the curve as t increases.
b. Find a rectangular-coordinate equation for the curve by eliminating the parameter.

Solution
a.
t x=3t—2 y=(t+1)> (x,y)
—3 x=3-(-3)-2=-11 | y=(3+1)°=4 (—11,4)
2 x=3(—2)—2=-8 | y=(—2+1)2= (=8, 1)
-1 x=3(-1)—-2=-5 y=(-1+1)?%=0 (=5,0)
0 Xx=30-2=-2 y=0+1)°%=1 (—2,1)
1 x=31-2=1 y=(1+1)72=4 (1,4)
2 Xx=3-2—2=4 y=C+1)2=9 (4,9)
3 Xx=33-2=7 y=0GB+1%=16 (7,16)
b.
Solve x = 3t — 2 for t. Replace tiny = (t + 1)2.
x+2=3t x + 2 2
y:< 3 +1>
x+2_3t x 2 2
3 73 v=(5+3+1)
t:X+2 X 52
3 y_<3+3)




Example

Find parametric equations for the curve with the given properties.
The line with the slope —3, passing through (=5, 7).

Solution

Infinitely many pairs of parametric equations can represent the same plane curve.

Method 1 Method 2
Given: m = —3, (=5-7)
Find the equation of the line using 10 S 0
the formula: y — y; = m(x — x;).
y= (=7 ==3(x—(-9)
y+7=-3(x+5) ~5
y+7=-3x—-15
y=—3x—22 b §
x=t
y=-3t—-22 2 -10

From the point (—5,'—7), when x increases by 1,
y decreases by —3. So,

x=t—5
y=-3t-7




Example

Find parametric equations for the curve with the given properties.
The line passing through (4, 6 ) and the origin.

Solution

Infinitely many pairs of parametric equations can represent the same plane curve.

Method 1 Method 2

Given: (0,0) and (4,6) ;

Find the slope:
Ya—01

m p—tl p—
X2 — X1

N W

6
4

Find the equation of the line using
the formula: y — y; = m(x — x;).

3
y=0=7(x-0)

==t
y 2 From the point (0, 0), when x increases by 2,
y increases by 3. So,

x =2t
y =3t




