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Cartesian Form, Polar Form: Conversion

Precalculus



Cartesian form — polar form: Exercises [-5

Convert the numbers given below into polar form:

Exercise 1: z = \/5 + \/Ei

Exercise 2: z=—-—3+5i

| 3V3 3
E 3: = — — — =]
xXercise z > > [
Exercise 4: z=1—-—1
Exercise 5: z =21
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Cartesian form — polar form: Solution 1

y=fm{z}1

s =2 4V2i,  r=|z|=V0W2P+ (V2P =V2+2 =2
[yl _ 2

. 7> 4

\E+\/5i=2e
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Cartesian form — polar form: Solution 2

2
X =Re(z)

Fig. 5-2: Polar angle in quadrant 2

z=—345i, r=|z|=v(=3)+ 5% =134~ 5831

sin o= 2025 L0858 = 59.04

ro 34

x<0, y>0 = ¢o=m—a=180" — 59.04 = 120.96

z =583 ¢ 1209 =583 (cos (120.96°) + i sin (120.96%))
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Cartesian form — polar form: Solution 3

-4 3 1 2
x =Re(z)
-3
Fig. 5-3a: Polar angle in quadrant 3
3V3 3 343 3PP 3
= — — — = = = — | 4+ |- = = = 4+ =
z > R r=|z| \/( > 2) > 3 3
< _| |_1 — 0_7T _77T
sinox=——==—, ax=30"=—, p=m+au=— (x<0, y<0)
r 2 6 6
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Cartesian form — polar form: Solution 3

y=Im(z)

X =Re(z)

_2_

Fig. 5-3b: Representation of the complex number on the complex plane

A . TT
33 3 .. e . oim te
> 21—36 =3 e e = -3

— coS + 7 sin

g

TT
6
17T

e =costTr+ismm=—1
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Cartesian form — polar form: Solution 4

Fig. 5-4a: Polar angle in quadrant 4

z=1-1i, r=lzl=V12+ 12 =42

= p=2m—« (x>0, y<0)
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Cartesian form — polar form: Solution 4

y=Im(z)
L
L d
x =Re(z)

T T CI{
3 2 -1 1 2

-]

=2 |

Fig. 5-4b: Representation of the complex number on the complex plane

. TT
l

(2m - ) =i T
1_1.:\/561 Ty — 22T, 4= p

COS

LS — 1 sin T
4 4

e’™ = cos(2m) +isin(2m) =1

9-4b Precalculus



Cartesian form — polar form: Solution 5

y=Im(z)
24
il
e x=Re(z)
: D{J
-3 -7 -1 0 I 2
=i
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Cartesian form — polar form: Exercises 6-9

Convert the numbers given below into polar form:

Exercise 6: z=—-—5+4i

Exercise 7: 7z =2 + \/71‘

Exercise 8: 7z = —\/37 — \/gi

Exercise 9: 7 = \/7 — g
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Cartesian form — polar form: Solutions 6-9

Solution 6: z=-=-5+44

r=|z|=vV4l, ¢ =m — arctan @ =~ 141.34

Solution 7: z =2 + \/71'

r=|z|=v11, ¢ = arctan

g) @ ~ 5291

Solution 8: z = —\/7 — \/gi

r=|z|=+11, ¢ = arctan

— 1, @ =—121.48

51,

Solution 9: = \/7 — 1

r=|z|=2v2, ¢ = —arctan

51—

), P =~ —20.71

10-2 Precalculus



