Problem Set 13 Section 8.2 Problems. 33, 36, 44, 45

417 417 417 417 417 1
33 3417 =34 — S + g + o Now W ToF + ¢ + - -+ 18 4 geometric series with o = e and r = (e It conmverges to
a 417/10°  a7/10° 417 417 3414 1138
= = = CThus, 3417 =34+ — = — = ——.
1—r 1-—1/10%  999/103 999 + Q949 999 333
36. E 2"(x + 1) E [2(x + 1)]" Z [2(z + 1)]" " is a geometric series with r = 2(xx 4 1), so the series
n=0 =il
comverges <+ [r|<1 & [2z+1)<l & |[z+ll<z & —s<ztl<d & —S<r<-—1
1 1 —1
In that case, the sum of the series is - i

T-r 1 -2z+1) —1-32¢ O 2rt1

PAGE 1



Problem Set 13 Section 8.2 Problems. 33, 36, 44, 45

44. (a) Initially, the ball falls a distance £, then rebounds a distance w7, falls # 8, rebounds r H, falls rEH, ete. The total
distance it travels is
Ht2rH +20°H+ 27+ = H{1+ 2r+ 27 + 27 + ) = H[1+ 2r(1+r 47" + )]

1 1
=H |1+ 2r = H + Mmeters
1—r J.—-

{(b) From Example 3 in Section 2.1, we know that a ball falls %gr"‘- meters in ¢ seconds, where g 15 the gravitational

acceleration. Thus, a ball falls & meters in i = /2h/g seconds. The total travel time in seconds is

\Ilf’%+2\f}ﬂr+£,h£r*+imj—fr* f‘i‘; LH2VF VT 2y

.l"'u”(+£\,s"_[L+\f—+f+ ]) \fz:{uzf( )] ("TlJ”'H__

{c) It will help to make a chart of the time for cach descent and each rebound of the ball, together with the velocity just before
and just after each bounce. Recall that the time in seconds needed to fall & meters is \/m The ball hits the ground with
velocity —g \/m = —+/2hyg (taking the upward direction to be positive) and rebounds with velocity
kg m = k /2hyg, taking time k Mm reach the top of its bounce, where its velocity 15 (0. At that point, its height
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Problem Set 13 Section 8.2

Problems: 33, 36, 44, 45
15 £ A, All these results follow from the formulas for vertical motion with gravitational aceceleration —g
r.f";.r,l

iy

&—2——{} = 1'—E—tn—rﬂ

= =140+ val — _-i_qf"i_

number of time of speed before speed after time of peak
descent descent bounce bounce ascent height
1 V2H /g o k2 g 2H /g K H
2 V2R g V22 Hg k2 Hg | k27 H g K
3 V2R g V21 g k26iHg | k\2RiH[g | K°H

The total travel time in seconds 15

flﬂ 1|. .ZH'_'_k ."Z.I' +F.2 JH e I,I'i”
|

Ve TV
\',*'T[L+za(i+ﬁ+a +- }]—\f?_: l+ﬂ‘(1ix)]

Another method: We could use part (b). At the top of the bounce, the height is k*h = rh, so /7 = k and the result

f""”‘r{1+zs.+z;.2+2s:3+---)

I,n'zHl+.i.
Vg 1—k

follows from part (b).

45. % " (1 4+ )" is a geometric series witha = (1 + ¢} andr = (14 ), so the series converges when [{1 4+ ¢} 'l < 1
= |l4+e=1l = l4ez=lorl4e<—1 <=

o = Dore < —20 We caleulate the sum of the series and set it equal
—2
tor 2- &

1 1 _
2 s | — ) =2-2 & 1=2(1+¢)—-2(14+c) & 28+2c—1=0
l_U.+nl"::|_1 (]-‘l"l") (1_'_:-.) { } { :I
& o= == — = - J“"E_ However, the negative root is inadmissible because —2 < =81 o Soe= -‘%
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Problem Set 13 Section 8.3 Problems: 1
1 !
1. The picture shows that az = — < f — i, *
913 1.5 1
1 ? 1 =1 =1
g = T < [3 i3 dx, and so on, s0 2 — < j; s dr. The
integral converges by (5.10.2) with p = 1.3 = 1, s0 the series converges. e[
1) oy

WY
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