e

R T T P e ARy .
1d. lim %1 =1lim * — lim % 10. r=—or—3
n—c n—y n—co
=1-0 S,= —=
=1 1-(-3)
The limits are equal. =4
2a. See students’ work. Student’s should draw the
following conclusions: _ e
,llgn(é)nz 0 %:’C&; \,af;f) #
< . TN 3
lim(3)" = 0 p 1%\ i
. o =
lim (1" = 1 -2 oM 3
’115)1010 (2)" = no limit .
lim (5)" = no limit P f\)——ﬂuﬁ) G e 6\{’\‘ V3 ‘
s 0 .ue sum does not exist since |r| — f\/gi =1,
2b. If |r| < 1,thenlim m = 0.1f |r| = } 2
n—se 13.a, =75, r= 5
lim 7 = 1. If | r| > 1 then lim " does not exist. s =1
n—yce n—sca n )
3. Sample answer: 2 + 4 + 8 +--- 175
4, Zonta is correct. As n approaches infinity the =126m
expression 27 — 3 will continue to grow larger and
larger. Tyree applied the method of dividing by the
highest powered term incorrectly. Both the Pages 781-783 Exercises
numerator and the denominator of the expression 1 T T2 lim(l o E)
must be divided by the highest-powered term. It is n—swo o0 now® * B
not appropriate to apply this method here since = lim % - lim % — lim %
the denominator of the expression 2n — 3is 1. N L n—®
5. 0; as n — =, 5™ becomes increasingly large and = % wl= %OI‘ -3
thus the value 5—1,1 becomes smaller and smaller, 18, B2 =t E)
approaching zero. So the sequence has a limit of n—e® n—e® "

Zero.

lim =L —hm(5 li'.-,
e 2 n_)DOZn 2

. 5 1 5
hm2n—hm§-;=g 0=0
n—o n—o

large, so the sequence has no limit.

2 lim 28 —lim(é—ﬁ '1*)
L R T R
= lim 2 - lim & - 1im
n.—amT n—oo 1 n—e
8 & 3
=4 —70or 7
= 7 7
0.7=75+ 100 +
_7r  _1
TR TR ATy
L
10
S, = T
1-70
_1
]
o 126 126
5.126 = 5 + 500 * To00,000 T
1281
@ = 30000 T = 1000
126
_ 1000
S, =5+ =
1= To00
126
=5+ 399
14 .
=57
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16. lim

18. lim

; : 1
lim 2 = lim 2 - % = 2-00r 0, but as n approaches
n—w n—w

infinity, n becomes increasingly large, so the
sequence has no limit.

6n? + 5 . [B 5
3 =hm(*+—2)
e 3n 11.4)0'33 3n
. w B we
=hm2+11m§-11m§
n—e n—o n—
5
:2+§-Oor2
. 9P +5Bn—2 . (9 5 1
170 ime————— :hm(*+—?,——3)
o s 2n i,’__m)Z 2n n
.9 oo B w1 .1
=11m§+11m§-11m;§—11m§
n—o n— n—w n—ee
9 . 5 9
=53t+t3:0-0o0ry
3n+4)(1— . —3n:-n+4
Sareon . oionre
nh—% n—e
. 1 4
= 11m(—3 -—+ 7)
e n n

= lim(~3) — lim 5 + lim 4 - lim -5

n—e n—w n—co n—yoe

=-3-0+4-0o0r-3

19. Dividing by the highest powered term, n?, we find

5 2
. BtatE ; S 5
lim 5 3 which as n approaches infinity
n—0 54
n n

T §+0+0 8 . . E G
simplifies to —; 5~ = ;. Since this fraction is

undefined, the limit does not exist.




;
i

4 3n n?

— 3n + n? TRt e
20. lim ‘2 lmy o
s 208 —n? 5 n_)m2n373n2+i
n® T ond T3
4 3 1

i Pt
= 1am T3 5
I

1 1 1
lim 4 - lim o lim 8- lim —5 + lim —
n-oe ft=¥ n—w 0 n—e 1

1
lim 2 - lim 3 lim — + lim 5 - lim e
n—yx n—o ne B p e n—,

_4:0-3-0+40

=2-3.0+5.000
21. Asn— o, 3” becomes increasingly large and thus

the value -5 3n becomes smaller and smaller,
approaching zero. So the sequence has a limit.of

Zero.
22, Dividing by the highest powered term, n, we find
-=2r
N N 1
lim 77— =lim T
noe— 4+ 1 n-ow =+1
whmh as n approaches infinity
lim =1, but lim {_ has no limit since
n—e — + 1 n—ew
[—-2| > 1.
. Bn(-1r 1
23. hm”—n(z—)— = lim 2 7 + lim i )
n—o h—c0 n—oo
. B 5 =
=lim — +1
n—sw nl—l;?o n?
= lim = }"
n—eo n?

As n increases, the value of the numerator
alternates between —1 and 1. As n approaches
infinity, the value of the denominator becomes
Increasingly large, causing the value of the
fraction to become increasingly small. Thus, the
terms of the sequence alternate between smaller
and smaller positive and negative values,
approaching zero. So the sequence has a limit of

Zero.
24. 0.4 = 5 + o5 +..
_ ;1_ =L
S T T AT
4
10
8 = 1
n 1 —_ 1—0
4
=p
— 51 51
25. 0.51 = 100 10000 Fons
_ 5L 1
@1 = To0» 100
51
100
S, —r
1-15
5117
= 99 OF 33
370 370
26. 0.370 = Soog 1,000,000 T+
BB e L
@1 = 7000: T = Tooo
370
1000
Sn= T 1
1~ 1000
_ 370 10
= 9gg OF 57

259 259
27. 6.259 = 6 + == 1000 T 1,000,000 S T
_ 259 1
@1 = 1000' " = o000
259
1000
S8,=6+ -
T
259
—6+g9§
T
27
28. 015“‘1@4- 10000+
151
1= 7000 " = 100
15
100
S, = -
T
15 5
= gp OF 33
_ 2 63
29. 0.263 o T Tooo 1000 + 100,000 oo
63 _ 1
%1 = Tooo' T T 100
63
i 1000
Sn=§+ _1
1= 100
1
_ﬁ
=110

30. The series is geometric, having a common ratio of
0.1. Since this ratio is less than 1, the sum of the
2
series exists and is - g9 d
3

12
3l.r= 16 OF 4

16
3
17
=64
32. r=%or 1.5

This series is geometric with a common ratio of
1.5. Since this ratio is greater than 1, the sum of
“the series does not exist.

5 1
33.r= T00ry
10
=
=20
34. The series is arithmetic, having a general term of
7 — n. Since hm 7 — n does not equal zero, this

series has no’ sum
1

4

35.r=T0r2

8

Il

This series is geometric with a common ratio of 2.
Since this ratio is greater than 1, the sum of the
series does not exist.
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1 ¥ n2 n? i n?@2n — 1) — n2(2n + 1)
36, 7 = —— or —% 415 }L{E}a(ZnH*Zn—I)ﬂlj_ﬁ?i @n+ D@n-1) ]
r= z0]1' 5 5 Lo e S % S
i =2 o1
I = lim =22
8, = 1 s 4% 1
1= (_E) —2n2
4 )
=7 =lim 4n2 1
4 n—oo — . __
= 5 e n2
37.r= B ory _ -2
5 = lim 1
8, = L L '
n= 2 =72
13 8 42a. 12+ 4=3
oy r= V3
1 VB a,=ayrtl,
38.?‘—\/501‘ 5 4:01(\3/_3:)
§ = VB 4=0q,03)
n_ 5 4 _
L= 5 \E 3= al
NG 1+5 42b. dgg = a,r281
= 5 _ 41397
1= I % - 3(\’@)
4
VE+1 =¥
+
= & = 439
L1=35 = 96,244
= %(\/5 +1) 43. No; if n is even, lim cos % = %, but if n is odd,
n—o
43 V3
39.r=—7¢5 or— lim cos 'r;l = —%.
B n—w"
Sy = ( \/5) 44a. After 2 hours, -;—D exists. After 4 hours, % * %D or
1—(—5 | _
. ( \/g) %D exists. After 6 hours and before the second
1 —_— —
- 8 . 4 dose, % . % . %D or %D exists.
V3 ( ﬁ) : 1
1+ 1= 44b. a; =D, r=3
ﬁ ; 1\n
-9 [ -]
- 3 S,=D >
15 . 1—=4¢
_ W) 8 1\n
= 32(1 - %) =21~ (3)]
=32 -16V3 44c. lim S, = S
40a. a), =3b6r = % n_)f ay
2 L=
a, = 35(2) or 14 D
ay =14 - 1 - 1
a,=14(2)or 5.6 i
. - =3 D
%720 44d. 350 =D
35, 14, 14, 5.6, 5.6 ) - =7
© 14 14 306.26 =D
40b. S, =35+ 2t 2 The largest possible dose is 306.25 mg.
1-3 1-53 . . . 20
20 , 10 45a. Aside of the original square measures 7 or
=35+3+5
9 8 8 5 feet. Half of 5 feet is % feet.
= 815 m or about 82 m (5)2 (5)2 5
52, (5)2
41a. The limit of a difference equals the difference of z % s
. . L . . 80 _ 9
the limits only if the two limits exist. Since 2+ =8
2 2
neither Tilm %;_.P T norii_l;x;lo Znn— T exists, this 52ﬁ — y
property of limits does not apply. Bt lis 52_2 or 10V/3 foet.
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