Calculus Il (8th edition)
by Larson, Hostetler, and Edwards

Section 14.3- Change of Variables: Polar Coordinates

8. Use polar coordinates to describe the region

The region is given by R = {(r,0) : r = 4cos 30, 0 < 6 < 27},

3 rV9—a? 3/2
17. Evaluate the iterated integral / / (2 +y°)" "dyda
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by converting to polar coordinates.

The region R goes from y =0to y = /9 — 22 (top half of circle of
radius 3) and x goes from O to 3. The region R is

3 S A Y= 40— m?

......................

P2=a24+2 = (224 y2)3/2 = (r2)3/2 = 43,
Note: Don't forget the extra factor of r!

3 V9-x2 3/2 0=r/2 r=3
/ / (332 + y2) dydxr = / - rdrdf =
0o Jo r=0

0=0
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Use a double integral in polar coordinates to find the volume
of the solid bounded by

=22+ 1%, 2=0, 22 +y* = 25.
The region is given by 22 + ¢? < 25.

i 1

rd /-"’; £ \

'/w"‘ j f] ieei

.MJ H 1; j"i
!5 ra l’

o

=5 pv/25—12
/ VvV x? + Yy dydz.
y

The volume of the solid is 4/

=0 =0

| am taking advantage of symmetry.

Since z = /2% + y? = r, the volume is also given by

r=>5 9:71'/2 r=>5 71-/2 ) T,Qﬂ-
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Use a double integral in polar coordinates to find the volume of

the solid bounded by the curves:



Inside hemisphere z = /16 — 22 — 42 and inside the
cylinder 22 +y%> —4x =0.

Look at the bottom of the solid which is on the xy-plane.
2+ —4x=0 = (x—2)°+13> =4 which is a circle
of radius 2 centered at (2,0).
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_— roofis sphere

2>+ —4drx=0=1r?—4rcos =0=r(r —rcosf) =0
=r =rcosb.

z=+/16—122 —y2 =2 = /16 — 12
The region R is (z — 2)* + 42 = 4, the circle of radius 2 on
the xy-plane. The "roof" has a height of z = /16 — 22 — 32

The volume is given by //\/16 — 22— y2dA =
R
(03) ¥
2 vf r=4cos g
S
w/2 pdcos
2/ / V16 — r2 rdr df =
0 0




w/2 pdcos
—5 / V16 — r2 ( — 2rdr)db

(u=16 — 72, du = — 2rdr)

w/2 pr=4cost
—/ / u?dudf =
0 0
T r=4cos r=4cos 6
//2/ 4 92 3/2] 10 —
r=0

/2 0
/ 2 (16 - r2)3/2] do =
0 3 4cos 0

2 71'/2
5/ (16%% — [16 — 16c0s*0%/%)d =
0

/2 /2
g/ (64 — 64sin*0)do = 128 (1 — sin’0)df =
3 0 3 0

38.576 .

33. Find a such that the volume inside the hemisphere
z = /16 — 22 — y? and outside the cylinder 2> + ¢ = a?
is 1/2 the volume of the hemisphere.
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. gm’ = —7r(43) = —
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3 volume hemisphere =

The volume inside the hemisphere and outside the cylinder is

/2 4 w/2 pr=4
8/ / V16 —r2rdrdf = —4/ / w2 dudb
0 a 0 r=a

where u =16 — > = du= — 2rdr
R
[0y = [ o ey
2(16 - a2)3/29] Z/Q - g - g(m —a?)*? = 43”(16 — )"

If this volume is % volume of the hemisphere then

3/2 128w

; 4(16 — a?)*? = 128

4
57r(16 —a?)
= (16-a2)*?* =32 = 16— a2 = 322/3

2
= a?=16—(V32) = a*=16-(2V4) =

a=1/16—-4Y16 = a=2y/4— /16
= a=2\/4-2V/2.



