MATH 53
Quiz 2, September 12th, 2007 Name:

1. (3 points) Find a polar function r = f(#) whose graph is the line x + y = 1.

Solution: We use the identities x = rcosf,y = rsinf. After substituting, we

have rcos@ + rsinf = 1. Solving for r yeilds r = m.

2. Find the area of the intersection of the regions formed by r = 3 and r = 6 cos 6.

Solution: After graphing the two curves we see the problem is finding the in-
tersection of two circles of radius three, one with center (0,0) and one with
center (3,0). One can do this with basic trigonometry, but we will take po-
lar curve approaches here. The intersection of the two curves occurs when
6cos) =3 = cosl = 1/2 = 0 = —n/3,7/3. Thus we’ll calculate the area
under the r = 3 curve from —7/3 to 7/3 and add to it the area under the sec-
ond curve. However, we must note that the area we wish to add is traced out
by the graph of 6 cos as # moves from 7/3 to 27/3. So we calculate the area

as 1/2 fﬂ,/r‘jg 32d0 + 1/2 f:73/3(6 cos 0)2df = 1/2(96) |7,r/,f/3 +1/2 f:fg/?’ 18 cos 20 +

18d0 = 37 + 1/2(9sin 260 + 180) [27,°= 37 + 1/2(9v/3 + 187/3) = 67 — 9v/3/2.

Alternatively, we can note that the region is symmetric about the line z = 3/2,
so we may calculate the area by finding the area between the curves r = 3 and
x = 3/2, which we rewrite in polar coordinates as 7 = 3 sec, —7/2 < § < 7/2.
The intersection of these curves occurs when cos =1/2 = 6 = —x/3,7/3. So

we calculate 2 - %(f:/r% 3% — (3 sec)?df = 90 — § tan 6 |’:/7§‘/3: 6m — 2V/3



