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4. lim Hi: l[im ido&notexist.
n—ocomrnN(Nn —m) n—ool— (/N)

The sequence diverges (oscillates).
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X qyn-1
Z I) converges by the alternating series test, but the conveegsonly conditional

x
since Z dlverges to infinity by comparison with the divergent harncoseries

=1
Zﬁ (Note that InIm < nforalln > 1.)
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10. Sincer? = 2cos? meety = 1 atd = ig andig, the area inside the lemniscate and
outside the circle is

1 /6
4x—/ [2cos 2 — 17]do
2 Jo

/6
. m .
—2sin®| - = =+/3- 2 sq. units.
3 3
0
YA
r=1
X
r2=2cos?

Fig. 6-10



rsiné
r cosé

6. r =sech tanf = r cosH =

x2=y  aparabola



28. Letri(0) =60 andra(@) = 0 + . Although the equation r1(6) = r>(0) has no solutions,
thecurvesr =r1(0) andr = rp(0) can still intersect if r1(01) = —r2(62) for two angles
01 and 62 having the opposite directions in the polar plane. Observe that 61 = —nx and
0> = (n — 1)z aretwo such angles provided n is any integer. Since

ri(01) = —nm = —ra((n — L),

the curves intersect at any point of the form [nz, O] or [nr, 7].



22. If x = f(t) = at —asint andy = g(t) = a—acost, then the volume of the solid obtained
by rotating about the-axis is

t=2n t=2m
V= / ry?dx = n/ [g(D)]?f/(t) dt
t=0 =

27
=7 (a — acost)’(a — acost) dt
0

2
=na3/ (1 — cost)3dt

0

27
=na3/ (1—3cost +3cog t —cos t)dt

0

3 2
:na3|:27t—0+§/ (1+cosZ)dt—0]
0

3 .
= JTa3|:27T + 5(271)] = 572a3 cu. units.

y

x=at—asint
y=a-—acost

dx
t=0 t=27

Fig. 4-22




