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Relationship between Polar Coordinates and Cartesian Coordinates
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Relationship between Polar Coordinates and Cartesian Coordinates

When we use both polar and Cartesian coordinates in a plane, we place the two
origins together and take the initial polar ray as the positive x-axis. The ray becomes
the positive y-axis (Figure 4). The two coordinate systems are then related by

the following equations.
x = rcos @, y = rsinf, x? + J-'j
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Figure 4

Example: Find a Cartesian equation and sketch it for
1) r cos(0 + 7m) = 2
2) r =tan @ sec
3) 12 = sec26
Solution:

Dr cos(0+7m) =2 —>1r cosOcos7m—rsinfsin7m =2
r cosf@cos7m—rsinf@sin7t = 2

—X=2-ox=-2"
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sin @

2)r =tan@ secO - r =
cos 0 cos 0

\

3)r2 =sec20 ->r?= —>12c0s20 =1 - r?cos?0 —r*sin?6x =1

cos 20
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Example : Plot and transfer the points A(1,1) and B(—1,—/3) to polar
coordinates?

Solution: 7 =/x24+y2 5 r=vV12+12 5 r =+/2
0 =tan‘1§—>9 =tan‘1%—>0 —tan 1150 =§.

Thus, A(x,y) - A(r,0) - A(1,1) > A(V2,D).

- 1c0s?0 = sin@ > 1r%cos?0 =rsin@ ->x* =y



v
r=4x2+y? >r= \/(—1)2 +(—V3)2or=2

0=tan‘1£—>0=tan‘1?—>0=tan‘1\/§—>0=n+§—>0=%ﬂ.

Thus, B(x,y) > B(r,0) > B(—1,—V3) - B(2, 7).
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Example: Find the Cartesian coordinates of the following point (13, sin‘l(%))
Solution: x =1rcosf,y =rsinf ,

0=sin‘1(g)—>sin0=%—> 122 +B2=1325B2=169—-144 > B2 =25>B =5

_ _ . _ i_ _ . . 1 E
x—rcose,y—rsm9—>x—1313—5,y—13 sin sin (13) -

y = 13%: 12, ory = 13%: 12 > - (5,12)
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