Question: Convert from polar coordinates to Cartesian coordinates.

(1) (1,7/4) (3) (2,—27/3)
(2) 2,7) (4) (4,37/4)

Solution:
(1) From the polar point (1,7/4), we have r = 1 and 6 = %. Hence, Jau) «? J g ?‘Ai:‘“té
T
xr=rcos 0= cos—:—,
6= (1) U 1
=rsin 0 =(1)sin — =
Y= 1 2
Therefore, in the Cartesian coordinates, the point (1,7/4) is represented by (%@, \%)
(2) From the polar point (2,7), we have r = 2 and 6 = 7. Hence,
x=rcos 0 =2cos m= -2,

y=rsin § =2sin 7= 0.

Hence, the polar point (2,7) is (—2,0) in the Cartesian coordinates.

(3) From the polar point (2, —27/3), we have r = 2 and 0 = . Hence,
—27
x =rcos 6 =2cos T:_l’
—2m
y =rsinf = 2sin —5 = —V/3.

Therefore, the Cartesian coordinate (—1, —/3) is the point corresponding to the polar point (2, —27/3).

(4) From the polar point (4,37/4), we have r = 4 and 6 = 2. Hence,

x =rcos 6 =4cos ?%T:—Z\@,

3
y =rsin § = 4sin ZW:Q\/Q

In the Cartesian coordinates, the point (4,37 /4) is represented by (—2v/2,2v/2).
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Question: For the given Cartesian point, find one representation in the polar coordinates.

(1) (1,-1) (3) (=2,2)
(2) (2v3,-2) (4) (1,1)
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Solution:

Al aladiuly
(1) From the given Cartesian point, we have z = 1 and y = —1. Hence, Js ¢ :
P+t == r =2, /
tanf =2 = 1= 0= -7
x

In the polar coordinates, the Cartesian point (1, —1) can be represented by (v/2, -7

Remember , there are infinitely polar representations of the point (z,y) (see Note 4 on page ?77).

(2) From the Cartesian point, we have z = 21/3 and y = —2. Hence,

tanf =

™

Therefore, the polar point (4, —) is one representation of the Cartesian point (2\/5, —2).

(3) From the Cartesian point, we have x = —2 and y = 2. Hence,

P4y == r =22,

=Y = 1=
T 4

The polar point (2v/2, ?jf) is one representation of the Cartesian point (—2,2).

(4) From the Cartesian point, we have x = 1 and y = 1. Hence,

P4y =rP=r=42,

The Cartesian point (1,1) can be represented by (v/2, 7) in the polar coordinates.
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