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1.6 | LIMITS INVOLVING INFINITY

SECTION 1.6 LIMITS INVOLVING INFINITY =

B Click here for answers.

1-3 = Find the limit.
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4-11 = Evaluate the limit and justify each step by indicating the

appropriate properties of limits.
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B Click here for solutions.
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30. Guess the value of the limit
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by evaluating f(x) = x*sin(5/x*) forx =1, 2,3,4,5,6,7, 8,
9, 10, 20, 50, and 100. Then confirm your guess by evaluating

this limit exactly.
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2 = SECTION I.6 LIMITS INVOLVING INFINITY

1.6 | ANSWERS

A Click here for exercises.

Lo 2.0 3 - 40 5 -2 60 1.2
8.: 9.1 10.0 11. 0 12. 0 13. -3 14. 2
I 116 —1 172 18.0 19.0 20.0

21. -5 22,0 23— 24,0 25,0  26. —%
27.0  28.0 29.  30.5

B Click here for solutions.
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1.6 | SOLUTIONS

SECTION 1.6 LIMITS INVOLVING INFINITY =

3

A Click here for exercises.

6.

. lim

BW = oo because (1’ — 3)8 —0

asx — 3 and ————= > 0 whenever = # 3.
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= 0 by Limit Law 9 and Theorem 5.

= by Limit Law 9 and Theorem 5.
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= 0 by Theorem 5 with 7 = 1.
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Theorem.
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x # 0. By Limit Law 9 and Theorem 5 we have lim 0 =0

11. Since 0 < sin?z < 1, we have 0 <

and lim i = 0. So, by the Squeeze Theorem,
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SECTION 1.6 LIMITS INVOLVING INFINITY

51 Va2 + dx 5 —v1i+4/z  —/1+0
1
4
Note: In dividing numerator and denominator by xz, we used
the fact that for x < 0, x = —v/z2.
16. lim 1= \/5 = lim (1/\/5)_1:0_1:—1
17. lim (\/x2 +3z+1— x)

. 2
— lim (VP Br 1) YTl
z—00 V2 +3z+1+x

2243z +1—22

N T
3z+1
N T

~ lm 3+1/x
=00 /T (B/x) + (T/a?) + 1
340 3

T /11301041 2
18. lim (Va? +1—+v2?—1)

- im (VEFI-vEmT) YE LV
(2 +1) — (2* - 1)

a0 I 14 Va? — 1
2

,
oot R 114 ViR =1
N 2/x

s V1t (1/x?2) + /1 (1/2?)
0

T T10+/1-0
19. lim (V1+z—/x)

~ lim (VT va) (YT

Vitaotyz
I O ) ~ lim 1
e VIt ot vE e Jitat i
_ G 0 _
Tt Ja) 141 SOrI+l

20. Using a® — b® = (a — b) (a® + ab + b*) witha = YT+ z
and b = ¥/, we have
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22. lim (z + /x) = cosince z — oo and \/z — oo.
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Or: Divide numerator and denominator by z° instead of .
25. As z — 00, 22 — oo and —z? — —oco. Thus,
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Or: Divide numerator and denominator by x instead of /.
30. If f (x) = 2” sin (5/” ), then a calculator gives the

following approximate values: f (1) = —0.95892,
£(2) = 3.79504, f (3) = 4.74674, f (4) = 4.91902,
1 (5) = 4.96673, f (6) = 4.98394, f (7) = 4.99133,
1 (8) = 4.99492, f (9) = 4.99683, f (10) = 4.99792,
1 (20) = 4.99987, f (50) = 4.999997,

£(100) = 4.9999998. It appears that
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