4 2% 1/2 2+x2 <2
= lim (1+—) =e'/2, 50 59, Let f(x)=[ 2) .
x-)O* 2 3+I
% 2 122
....... lim [l+—l—] w2, (2422 P ) 2+-x12-
n—w 2n lim = lim
x| 3+ x2 x—0* 3+;12—
1V 2
57. Let f(x)=[x——] i a2 V' g . NP
x+1 . 1ta (22241 r
1/x 1/x = lim T = lim 2 =e ,
x—1¥ | 1=z x—0t| 34 x—»0t 3x° +1
lim [-—— = g fE—= = imlt %
x—w\ x+1 x—0" -;+l x—0" I‘;—x 2
1 - 2+ﬂ2 |
T so lim 5| =R
= lim (——] =e*, 80 n=o| 3+n
x>0t \1+X
3 [n—lj" _2
lim | ——| =€ -
n—e\n+1
10.2 Concepts Review @ 1 1 12 .
' Y3 ——] =3-3-—+3 —] ~...; a geometric
A ” =108 5 \5
(fte 1. an infinite series A jlel—
I 1-r serieswitha=3,r=—-g;
3 3.8
2

Problem Set 10.2

@ 1 k 1
2[=| =2+42-—
Sof3) -3

k=0

k-1

1 ]i&

k! 1

)2

k=1

238 Section 10.2

series witha =2, r=-‘1;; =

1

—_ e —p——
100¢ 100 10,000

Consider {a,}, where @p41 =

1)2 S. _—=
+2[Z] +...; a geometric ikt
. k-5
2 2 8 im ——=
S ST ko k+2
1-1 23
¥ % diverges.

1

1 1)
- —— |
1 4 3

Ja-5)

-2

_I.i.l;
n

T
1,000,000

n+l

—dy, 0 =m.

100

2

a, >0 forall n, and for >99, api1 > Gy,

2
3 4 5 6 9
1-3
lim —& =13 0; the series
ko l+2

so the
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sequence is eventually an increasing sequence, hence lim a, # 0. The sequence can also be described by
n—a

a0
a diverges.
" 1007 Z_;
@ k+1 2 2 2 2 2
11. Z(ij =[£J +(EJ -5+{3J [f-) +...; a geometric series with a=(EJ ,r=3<l;
i T n) W \m/\®W n b

2 2
ﬁ) =(§) __< ~5.5562
Ll R n(n.—g)

ki T

" g[(k - #k%J G Z] G’%H%'%J*

_(

E:
G I R
"0 4) 4 3)3 16) T (-2 (n-1?) (-1 A
-3——-,;, lim §, =3~ lim %=3, 50
n—yc0 =@ p
& 3
z[ : 2__2]=3'
k=20 (k=1 &
= 5 k-1 4 =9 (I k-1
15. 0.22222. — = 19. 0.4999..=—+ —| —
Zl 0[ J 10 JE%100 10)
_ .2 o I o
-4 9 10 1-4 2
© 13 R 21. Lets=1-rsor=1-s Since0<r<2,
17. 0.013013013...—2——( ) -1<1-r<l,so0
1000\ 1000 - , =
13 ls|<L and 3 ra-rk =Y (1-s)s*
] __Jo00__ 13 k=0 k=0
) I_Fl.lﬁ 9 - k-1 l-=s
3 . =Y (1-5)s"" =—=1
; =1 1-s
k
23. In——=Ink-In(k+1)
k+1

§, = (In1-In2)+(In2~n3)+(In3-1n4)+...+ (n(z~1)~Inm) + (nn~In(n+1) =Inl-In(r+1)=~ln(n+1)

Ln e e s e e ey

)
k
lim 8, = lim —In(n+1) = —co, thus zln— diverges.
u—];.;u" n—»o0 (n+1) k=1 k+1

2
25. The ball drops 100 feet, rebounds up 100(5) feet, drops lOO[%J feet, rebounds up 100[%) feet, drops

2
100@-) , etc. The total distance it travels is
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27.

29.

31.

33.

3s.

240

9\ 2 G 2)
100+200( J+200[-§) +200( ] =—100+200+200(3]+200[-3—J +200[3) +
1

k-
—w100+2200[2) =-100+2% = 500 feet
o \3 1-2

$1 billion + 75% of $1 billion + 75% of 75% of $1 billion + ..

$1 billion
-0.75

Z ($1 billion)0.75* ! = =$4 billion

k=1

As the midpoints of the sides of a square are connected, a new square is formed. The new square has sides 715-

times the sides of the old square. Thus, the new square has area é— the area of the old square. Then in the next step,

—;- of each new square is shaded.

The area will be -‘l;

3+3(1 1J+3[1 1)[1 IJ* -ii[l]k_l
4 4\4 4 44)\44) 7 7416

> 1 .
The original does not need to be equilateral since each smaller triangle will have 2 area of the previous larger

triangle.

Both Achilles and the tortoise will have moved.

k-1
00+10 1+—-+—+
! ¥ 10 100 g ( J

Also, one can see this by the following reasoning.

In the time it takes the tortoise to run % yards,

Achilles will run d yards. Solve
d 1000 1

et el wiii=
ST I 5 yads

- +]
(Proof by contradiction) Assume Y cay

k=1
converges, and ¢ # 0. Then is defined, so
Zﬂk = E-—cak ——an;, would also

k=1 k=1¢
converge, by Theorem B(l}.

Section 10.2

37. a. The top block is supported exactly at its
center of mass. The location of the center of
mass of the top n blocks is the average of the
locations of their individual centers of mass,
so the nth block moves the center of mass

left by 1 of the location of its center of
n

mass, that is, 1.t or l to the left. But
n 2 2

n
this is exactly how far the (n + 1)st block
underneath it is offset.
o0
b. Since l-r-l- +-l-+...=l L , which
2 46 2.0k
diverges, there is no limit to how far the top
block can protrude.

-]
39. (Proof by contradiction) Assume . (a; +by)
k=1

w
converges. Since bet converges, so would
k=1
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Zak —Z(a;,+bk)+(-1)2b¢ by
k=1 k=1 k=1
Theorem B(ii).

41, Taking vertical strips, the area is

k-1
l-1+l-— lz+1-— - —Z[ J

Taking horizontal strips, the area is
Lo L Vo  d go ok

43.

| S SR/ 70 Sod'/ SR
fifirt Jenifirz  SiSersfirz  Jifin2
since fry2 = fis1 + fi- Thus,

45.

o 1 = 1 1
E fifir2 E(fkfm fk+1fk+2)

b. The moment aboutx=0is

Z[ J D)k —22 ii—z.

k=0 k=12
moment 2

=—=1
area

X=

[ ]

0 © 1 n-1
8 A=) Ce™* = ZC(T)
e

n=0 n=1
_Cc _cé® 5

-4 -1 )
l=e“"’=e'6"=>.3C=E=;>A=i(.',';
2 6 3

if C=2 mg, then A=§mg

[ 1 1 J [ 1 1 ]
Sy = - + s S
he hfi) \fafs fifs

1 1 1 1,1

A2 SasrSas2 T funifuez Sur1fas2
The terms of the Fibonacci sequence increase without bound, so

lim S, =1- lim ———=1-0=1

=y n—»x f;:+lf n+2

10.3 Concepts Review
1. bounded above
3. convergence or divergence

Problem Set 10.3

1. is continuous, positive, and nonincreasing
x+
on [0,0).
1 ©
dx=|ln|x+3|| =w-Ih3=w
.ED x+3 [ { I]U
The series diverges.
3 is continuous, positive, and nonincreasing
D
x°+43
on [1,).
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( 1 1 ] ( 1 1 )
+ - + -
f;:—lf;! JaSnr1 fnfn+1 f;-:+]fn+2

'rx 5 [ ]11|x +3|T 00——1114 )

The series diverges.

2 = wis
——— is continuous, positive, and
Jx+2

nonincreasing on [1,%) .

2 0
F.J_ x+2 ) =W"'4J§=CO
Thus z diverga, hence
k=1
-]
a]so diverges.
kzl v’k 2 %
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