MAT 155B - FALL 12 - EXAMPLES OF SECTION 10.3

Question 1. Identify the curve given in polar coordinates by
r = 4sech.

Question 2. Find the slope of the tangent line to the given polar curve at the point specified by
the value of 9:

(a) r:2—sin0,9:E, (b) r=cos—, 0 =m.

3 3
Solutions.
1. Write

r=4secl =r = =4 =rcosf.

cos
Since for any 6 and any r, we have
T =rcosb,

we conclude that the equation r = 4 sec  represents the line x = 4.

2. First, let us find a formula for the slope at a point (r,6). By the chain rule we have

dy
dy _
T dz
dzx %

(compare with formula (1) on page 669, why are they so similar?). Since y = rsin 6, we have

d
d—'z = d—gsinﬁ—i-rcosﬁ,
and similarly, since z = r cos®9,
Z—g = %COSH — rsinf.
Therefore
dy_%_%sinH—}—rcosH (1)
de d B 4 cosf — rsing

2a. From r = 2 — sin #, compute
d
d—;:—cose,
and plug in to find
dy  —cosfsinf + (2 —sinf)cosfd  2cost —2cosfsind
dr  —cosfcosf — (2 —sinf)sinf  —2sinf + sin?6 — cos2 6’
1
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Plugging 6 = % we find
d| 23
dx o= 1—2v3

2b. From r = cos g, compute

dr 1 . 6
— = ——sin-
dé 33
Therefore, using ,
dy —% sin g sin 6 + cos g cos
de —%sin%cos@ - cosgsinﬁ'
Plugging in 0 = 7 gives
d
e Y
dx 0=m
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