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Polar coordinates 5A

1 a arctan (%j =1.176

r=~52+122 =13

.. point is (13, 1.176)

A

b r=4(=5%+12* =13
60 = —arctan (%j =1.966

.. point is (13, 1.966)

Vi

* S

c 0= —(n —arctan 2)
5
=-1.966

r=+J(=5)* +(=12)* =13
.. point is (13, —1.966)

yA

=Y

12

d 0 = —arctan E =-0.983

2
r=y22+(=3)* =13

~. point is (+v/13, —0.983)
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)
=Y

x=6cos | = =—6\/§=3\/§
6 2
b
=6sin|—|=3
g (6)
x=6cos[—£j=@=3\/§
6 2
) Bl
=6sin|——|=-3
g ( 6)
3n 6
x=6cos|— |=——=o0 —3\/5
5%
3n 6
—6sin | = |=—=32
g (4) N

x=2cos (m) =-2
y=2sin(m) =0

1
0 =—-arctan— = ——

T

NE]
F= W3 (1)} =4 =2

.. point is (2, —%)

.. point is (3\/3, 3)

-, point is (3+/3, —3)

- point is (=3v/2, 3v/2)

- point is (=5v/2, = 5v/2)

.. point is (-2, 0)
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3 a r=2 is x2+y2:4

b r=3secd
= rcos =3 Le.x=3

¢ r=>5cosecd

= rsin =5 ie. y=5
d r =4atan Gsec 0
_4asin 0
cos’ 6
rcos’ 0 =4asin 0 < Multiply by .

r* cos? 0 = 4arsin 0
2
x*=4ay or y= S
4a

e r=2acos 0

r2 =2arcos 0

Cxt 4yt =2ax  or  (x—a)Y+y*=d’

f r=3asin 0 < Multiply by 7.
r2 =3arsin 0
2 2
2, .2 2 3a 9a
X" +y =3a or X+ yp-—"| =7
Yy 'y (J’ ) J 4
)
g r= 4(1 —CoS 29) < Use  cos20=1-2sin" 6
.2 1
r=4><2sin29 2sin“ @ =1-cos 260
> =8r%sin? 0 < o 2

3
(P +y)? =8y
h r=2cos’0

73 =2r% cos’ O

A
)

X r
3
(x% +y%)2 =2x?
i 7> =1+tan’ 0
2 _ 26 P 2 2
r~ =sec < Use sec” @ =1+tan“ 6.
~rtcosto=1
1.€. x =1 or x==1
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4 a x’+)°=16

= r>=16 or r=4

b xy =4
= rcosf rsind =4
2 4 B 8

cos@sinf 2cosfsind
1.e. > =8 cosec 20

¢ (x*+y*)? =2xp
= (r*)* =2rcosé rsind

4 2 .
r =2r-cosfsinf

r? =sin 20
d x*+y?-2x=0
= > =2rcosf=0
r? =2rcosf
r=2cosd
e (x+y)' =4
= x2+y2+2xy:4
= 7> +2rcosf rsinf =4
= r*(1+sin20) = 4
2o 4
1+sin260
f x—y=3

rcosd —rsinf =3
r(cos@ —sinf) =3

1 1
r| —=cosf ——— sinf |=
(ﬁ V2 J
rcos(@+£}=
4

75“(‘” J

“ ol S

g y=2x
= rsinf =2rcosf

tanf =2 or 0 = arctan 2
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4 h y=—\/§x+a
rsinf = —J3rcosld +a

r(sinf + NE) cosf) =a

r lsinH +£cos@ _4
2 2 2

7sin (0+£)=£
3 2

r= gcosec (0 + E)
2 3

i y=x(x—a)
rsin § =rcos 0 (rcosf —a)
tan @ =rcos 8 —a
rcos @ =tan 6+a
r =tan @sec 0 +asec 0

Challenge

First we convert
(r;,6,) and (r,,6,) to their Cartesian coordinate representation by using the relations

rcos@=x and rsinf =y

This gives the Cartesian points

(x,,,)=(r,cos6,rsinb,) and (x,,y,)=(r,cosb,,r,sinb,)
In Cartesian coordinates, the distance between two points,

(x,,y)and(x,,y,)is d = \/(xz _xl)z +(y2 _y1)2
Substituting (x,,y,) = (# cos@,,7 sinf,) and (x,,y,) =(r, cosb,,r, sinb,)

into this expression for d, we obtain

d =\/(r2 cosd, —r;cos,) +(r,sind, —r;sin6,)’

2 2 2 2
(r2 cos” @, —2rr,cosb, cosb, + 1" cos 01)

22 . . 2 2
+(r2 sin” 6, —2r,1,sin 6, sin G, + 7" sin 01)

= \/rzz +1° =257 (cos @, cos b, +sin b, sin b))

= \/1’12 +n,° —2nrcos(6,—6,)
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