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Activity 11.5.3. Consider a polar rectangle R, with r between r; and ;|

an Ly €2 QLUERIES QAR O Rl SEE RS Lt S e
terms of r; and r;, 1. \9/+1
\9.7

and 0 between 6; and 6, as shown at leftin Figure 11.5.2. Let
Ar=r;q —r;and A0 = 0;,1 — 6. Let AA be the area of this region. e
a. Explain why the area A A in polar coordinates is not Ar Af. s 7
i
b. Now find A A by the following steps: &J
ii. Observe that the region R is only a portion of the annulus, so the
area A A of Ris only a fraction of the area of the annulus. For

i. Find the area of the annulus (the washer-like region) between r;
instance, if 6; 1 — 6; were I, then the resulting wedge would be B - \ ‘\. 12 _ _“_ ‘\~ 2
-L I L

d r;, 1, as shown at right in Figure 11.5.2. This area will be in

1
2T 8 2L
| . | S L Ny )
of the entire annulus. In this more general context, using the wedge — \ (/* K L
between the two noted angles, what fraction of the area of the
annulus is the area AA?
iii. Write an expression for AA in terms of 7;, 7;,1, 0, and ;.

iv. Finally, write the area A A in terms of r;, r;, 1, Ar, and A, where .- \‘\ ‘\ \)/ ‘\ 7 _&

each quantity appears only once in the expression. (Hint: Think B PR o \\ &-\\
about how to factor a difference of squares.)

c. As we take the limit as Ar and Ad go to 0, Ar becomes dr, A becomes LLE» - “—

df, and A A becomes dA, the area element. Using your work in (iv), write
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dA interms of r, dr, and d6.
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Activity 11.5.4. Let f(z,y) =z +yand D = {(z,y) : 2* + y* < 4}.

a. Sketch the region D and then write the double integral of f over D as an
iterated integral in rectangular coordinates.

b. Write the double integral of f over D as an iterated integral in polar
coordinates.

c. Evaluate one of the iterated integrals. Why is the final value you found
not surprising?
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Activity 11.5.5. Consider the circle given by z2 + (y — T)? = T as shown in k\ W X )
Figure 11.5.4. %
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Figure 11.5.4. The graphsofy = z and z? + (y — 1)? =1, for use in
Activity 11.5.5.

a. Determine a polar curve in the form r —f( )th t traces out the circle y} 2 RN l@ N
z +(y 1) ; (H nt: Recall that a circle centered at the origin of =7 {7050 AV SND -lva\b
radius r can be described by the equations z = r cos(#) and -
y=r n(9)) A=)

b. Find the exact average value of g(z,y) = 1/x2 + y2 over the interior of
thecircle z? + (y —1)2 = 1. — 1 \\]\0 —

=) " =-L¢d =0

c. Find the volume under the surface h(z,y) = z over the region D, where
Dis th region bounded b e by the line y = 2 and below by the circle
(this is the shaded region in Figure 11.5:4). \) "

— - N —
d. Explain why in both (b) and (c) it is advantageous to use polar - (k.‘\ lﬁMX,D
............ coordlnate
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Figure 11.6.7. A cylinder. - /L\ g
a. Setup an iterated integral to determine the surface area of this cylinder. .
b. Evaluate the iterated integral. - %&’\s /N ()05 S
c. Recall that one way to think about the surface area of a cylinder is to cut

of

the cylinder horizontally and find the perimeter of the resulting

sectional circle, then multiply by the height. Calculate the surface area

the given cylinder using this alternate approach, and compare your work . !
in (b). — O\C% S ’ ULEW\ S O
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