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Lechre 31 Gxtan Pobloms

Extra Problems:

1. Find the equation of the tangent line to the curve x(t) = sec(t),y(t) =
(4 . e N _ 2
tan(t) at t = w/3. (solution: x(t) =t + 2,y(t) = ks V3)
2. Consider the curve C' with the parametric equations z(t) = cost + tsint,
y(t) = sint — t cost.
(a) Find all values of ¢ where C' has a horizontal tangent line. (solution:
D, s sb2m AT s )

(b) Find all values of t where C' has a vertical tangent line. (solution:
ey 2.2k 3072 By D 5 )

3. Find the length of the parametric curve with equations z(¢) = arcsint,
y(t) =Inv1— ¢ from ¢t =0 to ¢t = 1/2. (solution: 3In3)
L dy .
4. Find ) for the curve z(t) = sec(t), y(t) = tan(t) at t = 7/3. (solution:
z
1
~3)

5. Find the open intervals on which the parametric curve x(t) = 3% y(t) =
t3 — t is concave upward and concave downward. (solution: CU: (0, 0),

CD: (—00,0))

6. Find the arclength of the curve z(t) = e’ cos(t), y(t) = e’ sin(t) from t = 0
to t = /2. (solution: v/2(e™? — 1))

ippose a particle moves clockwise along the circle 2% + y? = 25. If the
particle’s velocity in the x direction is 8 at the point (4, 3), what is its velocity
in the y direction at that point? Hint: The circle can be parametrized
clockwise by x(t) = 5sin(at), y(t) = 5cos(at) where a is a constant.

(solution: —32/3) ¢ see Belaw)
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(o ctwe 33 Bla Area

In this lecture we will learn how to find the area within and between polar

curves.

Let f be continuous and nonnegative on the interval [a,b]. The area of the
region bounded by the graph of r = f(6) between the lines 6 = a and 0 = b is

Where does this formula come from?
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X FORMULAS FOR THE EQUATION OF A CIRCLE

2
E
‘1: Some of the formulas that produce the graph of a circle in polar coordinates are given by » = a cos@ and r = asin 6, wherea a is the diameter of the
[
L2 circle or the distance from the pole to the farthest point on the circumference. The radius is %, or one-half the diameter. For » = a cos 8, the center is
(%, 0). For r = asin@, the center is (%, 7'r). Figure 8.4.5 shows the graphs of these four circles.
[
A
r=acosf,a>0 r=acosf,a<0 r=asing,a>0 r=asing,a<0
@ (b) (© (d)
Fiaure 8.4.5

ummary of Curves

e have explored a number of seemingly complex polar curves in this section. Figure 8.4.24 and Figure 8.4.25 summarize the graphs and equations fi
ach of these curves.

Circle Cardioid One-Loop Limagon Inner-Loop Limagon

r = asinfé r=a = bcosé r=a * bcose r=a * bcosé
r = acosé r=a = bsinf r=a= bsing r=a= bsing
a>0,b>0,ab=1 a>0,b>0,1<ab<?2 a>0,b>0,a<b
(a) (b) () (d)
Figure 8.4.24
Lemniscate Rose Curve (n even) Rose Curve (n odd) Archimedes’ Spiral

‘OG _/

2 = a?cos26 r = acosné r = acosné r=0
r2 = a2sin26 r = asinné r = asinné 6=0
a#0 n even, 2n petals n odd, n petals
(a) (b) () (d)

Figure 8.4.25
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