MATH 132 Worksheet 18 Polar Coordinates

1. For each set of Polar coordinates (r,#), match the equivalent Cartesian coordinates (x,y).

(4, %) A (
(=2, B. (
( C. (
_ 4. (—=8,=) D. (—3.5,3.5v/3)
( E. (
( F.(

2. You are given the point (1,7/2) in polar coordinates. (i) Find another pair of polar coor-
dinates for this point such that » > 0 and 27 < 0 < 4.

r = 6 g
(i) Find another pair of polar coordinates for this point such that » < 0 and 0 < 6 < 2.
r = 9 =

3. You are given the point (—2,7/4) in polar coordinates.

(i) Find another pair of polar coordinates for this point such that » > 0 and 27 < 0 < 47.

r= 0=__
(ii) Find another pair of polar coordinates for this point such that r < 0 and —27 < 6 < 0.
r= 0=__

4. Find a polar equation for the following Cartesian equations:
(a) x =2 (c) 22 +y*=10 (e) 2 +ay+y*=1
(b) zy =4 (d) 2*+(y—3)*=9 (f) y=1

5. Find an equation in rectangular coordinates for the following polar equations:

(a) rcos(f) =3 (c) r= 4 (d) r=9sin(h)
2 cos(#) — sin(0)
(b) 7? = 4r cos() (e) 7 =2cos(#) + 2sin()
6. Sketch the following
(a) 7 =1+ cos(f) (b) r=1+2cos(f) (c) r=4sin(20)
7. Sketch the following and find the intersection points

(a) 7 =sin();r = cos(f) (c) r=2;r =3+ 2sin(d) (e) r=cos(f);r =1—cos()

(b) r=2;r = 2cos(20) (d) r=sin(f);r = sin(20) (f) r =sin(360);r = cos(30)
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Math 132

7.

(a)

We want sinf = cos#, which is true
when 60 = w/4,5m/4. Since the fig-
ures are both drawn when 0 < 6 <
7, we can ignore 5m/4 since it is the
same. Also, r = 0 is an intersec-
tion point.  Thus they intersect at

(r,0) = (V2/2,7/4) and r = 0.

They intersect when 2 = 2cos(26),
or cos(20) = 1, which happens when
20 = 0 and 2w, or # = 0,w. But
this one is tricky. They also interesct

when cos(20) = —1 (because the ra-
dius can be negative).  This hap-
pens when 20 = 7 and 37w, so 6 =

7/2,3m/2. So the intersection points are
(2,0),(2,7/2),(2,7),(2,37/2).

Here, 2 = 3 + 2sin(f), or sin(d) =
—1/2 which occurs when 6 =
77/6,117/6. So the intersection
points are (2,77/6) and (2,117/6).

Worksheet 18 Solutions
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Math 132 Worksheet 18 Solutions

Here we can first use the identity
sin(20) = 2sin(0) cos(h). Then
we need sin(f#) = 2sin(f)cos(d) or
sin(f)(2cos(#) — 1) = 0. This has
two solutions: when sin(#) = 0, or
when cos(d) = 1/2. This gives 6 =
0,m, 27 and 0 = w/3,57/3. The first
three all give the origin as the so-
lution (so r = 0). The other two

give (v/3/2,7/3) and (—v/3/2,57/3).

We have cos(f) = 1—cos(f), or cos(f) =
1/2, which occurs when 6 = 7/3, 57/3.
This gives (1/2,7/3) and (1/2,57/3).
Also notice that r = 0 is a solution.

We need cos(30) = sin(36), so 30 =
7/4,5m /4. This gives 0 = 7/12,57/12.
But we need all solutions between
0 and 7 (since the curve traces out
between 0 and 7 and then repeats
from 7w to 27m), so we also need
6 = 9r/12. This gives the points
(v2/2,7/12),  (v/2/2,5m/12), and
(v/2/2,97/12). v = 0 is also a solution.
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