y= f(x) from x =a to x = b, revolved around the x-axis:

b AR as
Sﬂﬂ/ﬂf(x)tl + (' (o), \
7 49 §=
ds
t=a é: t=>b ?‘ﬂ'j

e,
x(®), y(®) .

Figure 1.25 A surface of revolution generated by a
parametrically defined curve.
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@ 1.9 Find the surface area generated when the plane curve defined by the equations

X =2, yo=t, 0<t<l

is revolved around thex -axis. ‘('D 2‘&, J(a Z‘é Jt%?;{q, 6@{'&
(L)
Z]Tj—t \ e+ (28) P Zﬂf’c \F%*% It ( 5/ 18
{% /4,
y q_ﬁj{; 0L +4 \H
4
4= 344 ""“7-31 (ﬁ’f y o %’ "’
du- 'cb"bo}‘t :%-f( G/q, ';/4, 4
T (9- 16@\(‘“_..?5_1%“ (G‘1 ]
© 3
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Figure 1.28 The polar coordinate system.

Theorem 1.4: Converting Points between Coordinate Systems

Given a point P in the plane with Cartesian coordinates (x, y) and polar coordinates (r, @),
conversion formulas hold true:

the following

_{_:rcos;ﬂandy:rsiné’, Q'arC‘fwn(‘g) (1.7)
..?:-2 = x>+ y” andtan @ = % o (1.8)

These formulas can be used to convert from rectangular to polar or from polar to rectangular coordinates.



@ 1.10 Convert (—8, —8) into polar coordinates and (4 QTE) into rectangular coordinates. °

M= VX +3 \ﬁ?’-ng re (x9)

X= (o056 = ‘(095@,%— Z((‘ji)""z
U rsing - C(sm--—g—-.:l{.@_f?,lf?.‘

7

Sin

r K (,og?;; -f-ooséo

om0’ = 5nbY




@ 1.12 Create a graph of the curve defined by the function r =4 4+ 4 cos 6.

@ 1.13 Rewrite the equation r = sec @ tan @ in rectangular coordinates and identify its graph.



Theorem 1.6: Area of a Region Bounded by a Polar Curve

Suppose [ is continuous and nonnegative on the interval a < 8 < f# with 0 < f —a < 2z. The area of the region

bounded by the graph of r = f(#) between the radial lines # = a and 6 = f is

s 1.9
A=1/ [rora= o

N

C v P
_[de
A=| 2
c 7



1.15 Find the area inside the cardioid defined by the equation r = 1 — cos 6.

2T
J'L"’e =L ((use) do
i 0 o a
Al — n@-’- ...,.]-——--I'—-]
- -,'zbg (|2 wso + coto)do = 2[ L5 Z 5
520+* s O,
jODSq’eel@: \S(Q" - )Qla = -—%f—-"'i'z c

_ 20
(o528~ 20050~ | = ($U~O+O——(O—0+o) "y

1
2



@ 1.16 Find the area inside the circle r = 4 cos @ and outside the circle r = 2.

4 4opso= 2 /3
_, _los O 1 f 7 2
N (PYRL) 1

-~
Il
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