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Polar Coordinates

P(6, 60°)

o Polar plane is used for example when air traffic
controllers record the locations of airplanes using
distances and angles.

o The location of a point P in the polar coordinate
system can be identified by polar coordinates of the
form(r, 6), where

- r represents the directed distance from the pole to
the point

- @ represents the directed angle from the polar axisOP

- @ is positive indicates a counter clockwise rotation
from the polar axis

- 0 is negative indicates a clockwise rotation

- I is negative indicates a clockwise rotation

- 7" is positive, then P lies on the terminal side of 0

- I is negative, then P lies on the ray opposite the
terminal side of O

o If the terminal side rotates one full circle, then it will
be drawn again on the same point.

— (r,0)=(r,0 £ n-360) or (r,0 = 2nr)
On the other hand, because 7 is a directed distance

(r,0) — (=r,0 £ml180) or (-r,0 £ mm)
where n is integer m is odd integer

1. Find a different pair of polar coordinates that \
name the point 7 (4, 135)
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(~4,135) B (-4.315)
(4,315) B (4 -45)
0 =135°
Think of (—r, 0 £180) or (r, 0 + 360)
(4,135) = (=4, 135 + 180)
= (-4,315)

=B

2. Find a different pair of polar coordinates that \

T
name the point T [2, 6

Graphs of Polar Equations

o An equation expressed in terms of polar coordinates
is called polar equation.

o Apolar graph is the set of all points with coordinates
(r, 9) that satisfy the given polar equation.

A
\gr

3. Find the polar equation represented by the \
graph H

r=2
=3

The graph is a circle centered at the origin with radius
2, therefore the graph consists of all points that are 2

units from pole
=A

- r=2
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4. What is the diameter of the circle represented Letthe distance between 13, 2 (1, 0) and P, (12, 90" )be

by the polar equation = 6 then find 7
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The polar equation 7 = 6 represents a circle with PP = \/,.13 +1, =25 1,c08(0,-6,)

radius =6 _ .

d—2r = i +12° = 25,12 cos(90 - 0)
=2 6 13 = \Ji7 + 144 — 2470

=12 13 = Jr + 144

=D (13 -+ 144)2

5.The graph of ¢ 30 the polar plane 169 = /2 4 144
represents a ... 25 = ;2
B Point Bl Line F=5
Circle E Radius = 30 »A
By graphing ¢ =30° in the standard position then it
is aline

Polar and Rectangular Forms of Equations
o Convert Polar to Rectangular Coordinates.

1500 = 5 o x =rcos0, y=rsin0
Thatis (x, y) — (rcos6, rsinf)
o Convert Rectangular to Polar Coordinates
=B r=yx’+ )’
vy
Polar Distance Formula 0 =tan” (;j x>0
If £(r.6,)and P,(r,,0,) aretwo points in the polar Ay
plane, then the distance £, P, is given by 0 = tan [TJ +7  x<0
\/r]: + r:: -2nn COS(()Z - 01)
8. Find the rectangular coordinates for the point N
6. Find the distance between N P(4 n]
P (0,160°) and P, (5, 140°) ’
2,23 23,2
B B s E ( 5 ) g ( 5 )
2 (2v2,3 243, -2
N\
PP =\/52+ 0°-2-0-5 cos (160 — 140) For P(4,%J r=4 and 0:%
- 2’25 +0-0 x =rcosf v =rsinf
o :4cosZ :4sin£
6 6
=D 43 4.1
2 2
=23 =2
N (2J§, 2)
=B
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9. Find the rectangular coordinates for the point

N

12. Write the rectangular equation

=1 =1 in \

polar form

0(-2,135)
n (—\/5, \/5) E (2’ \/5) n r=Jcsc20 E r=./sec26
{ (\5 2) D] (\/5’_\/5) N r=ycot20 D r = Jtan26
X -y=1
For Q(—2, 135), r=-2 and 0 =135 (,.COSQ)Z _ (1‘Sin9): -1
x =rcos0 y =rsinf P (cos2 0 — sin’ 0) =1
=—2cos135 =-2sin135 #(cos20) =1
2 2 cos20
r*=sec20
:\/E :_\/E r=/sec20
> (V2.-2) =B

=D

13. Write the rectangular equation in polar4 N
10. Find the polar coordinates for the point with N form
the rectangular coordinates P(l, —ﬁ) B 2scco B 4csco
K (2.120) B (2 -120) § 4sech B 4coto
o4 (2, -300° 2, 300°
(B (-w) B (2. 50) .
FOI‘P(L—\/E) v=1 b= 3 r0050:44
F=ax+ ) 0=tan"' < " coso
X
i =4sech
2 —
=+ —\/5) :tan‘T3 =C
-J4=2 =300°
[\/_ Complex Numbers
¢+ The absolute value of the complex number z = a + bi
11. Write the rectangular equation in polar x” N is|z| = |a + bi| = \Ja’ + b

form

AN

o The polar form of the complex number z = a + bi is:

z =r(cosO + isin@), where r =|z| = \Ja’ + b’

Y /= tanOsecod B 7 = cotOcsco o a=1rcosh. b=rsind
b
. 0 =tan ' = a>0
r =cot@sinO E r = tan0 cos 0 a
b
0=tan—+ 1 a<0

y=x
rsin@ = (rcos@)2
rsin@ = r* cos” 0
sin@ = rcos’ 0
_ sin@
" cos’ 0
_sin6 1

cosf cosO

r = tan6 secO

a

14. Find the absolute value of the complex number
zZ = —2 —i

& - 5 INg

B s

= A
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15. Express the complex number

T .. T
z=13| cos— + isin—
6 6

in rectangular form

N 17.Whatis for {he ﬁﬁs’f root of the fourth \

roots of the complex number
5 . 5
4x/5 cos—”,ism@—ﬂ
4 4
A s~ B -
16 16
2z B sz

A ENEREEY & NEY
5 2 2
@0 B
\ 2 2
3(cos£+[sinﬁj=3 £+il
6 6 2 2
’%\/g !
31
2
333,
2 2 3>c

DeMoivre’s Theorem

If the polar form of a complex number is
z=r(cos@ +isin@),
then for positive integers n

z= [r (cosO + isin())]n =r"(cosnb + isinnf)
Distinct Roots

For a positive integer p, the complex number

\ 16 4

The firstroot _, 5, = (, fourthroots 5 , = 4

=A

7(Cos0 +iSin@) has p distinct pth roots. They are found

1
by ,.» (cosg +2nm N isi119 + 2117{]
p p

where n=0,1, 2, ....., p—1

When n equals or exceeds p, the roots repeat as the

following:
0+2mp _ 0 N 2z p
P P P
:2 +2r

4

16. Evaluate

ﬂ—8\/§+i
i -s/3+38i

E 8\/§+i
B s -si

[2 (cos37-5 + isin37- 5)]4

[2 (cos37-5 + isin37- 5)}4
=2*[cos (4:37-5) + isin(4-37-5) ]
=16 (cos150 + isin150)

=16[_—\/§+i-l]
2 2

=83 +8i

=C
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