Limits

p. 103: 25-36
25. For f(x) = 3; | G
X f{l] X fi(x)
3.1 0.508 197 2.9 0.491 525 | It appears that
3.05 | 0504132 205 | 0.495 798 BT
3.01 | 0.599 832 290 0499165 lm——r=o
3.001 | 0.500 083 2.999 | 0499917 -
3.001 | 0.4500 008 2.9999 | 0.499 992
x? —3x
26. f(x)= :
f®="—5-
x f(x) X f(x)
25 5 35 7 23y
99 99 3 3 It appears that lim 5 = —oand
o i . b x—3—% :1 —
295 59 -3.05 61 2y 23y
-2.99 299 -3.01 301 | that lim —5—o==c0s0 lim = =0
—2.999 —2999 —3.001 3001 | does not exist.
—-2.9999 —29.999 —3.0001 | 30,001
27. For f(x)=
sinx
x f(x) X f(x)
0.5 1.042 915 —0.5 1.042 915 X
0.1 | 1.001669 0.1 1.001 669 | It appears that lim——=1.
0.01 1.000 017 —0.01 1.000 017
0.001 1.000 000 —0.001 1.000 000
0.0001 | 1.000 000 —0.0001 1.000 000
28. For f(x)=Inx:
X f(x) x f(x)
1.5 0.405 465 0.5 —0.693 147 | It appears that limIn x = 0.
1.1 0.095 310 0.9 —0.105 361 !
1.01 0.009 950 0.99 —0. 010 050
1.001T | 0.001 000 0.999 | —0.001 001
1.0001 [ 0.000 100 0.9999 | —0.000 100
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29. For f(1) =
f f(r) t f()
0.5 22.364 988 0.5 1.835 830 e -1
0.1 6.487 213 0.1 3.034 693 | Itappears that lim—-—=>5.
0.01 5.127 110 —0.01 4877 058
0.001 5.012 521 —0.001 4,987 521
0.0001 | 5.001 250 —0.0001 | 4.998 750
2+4h) =32
30. For (1) = ) =32 ? :
1
h f(h) h fh)
0.5 |131.312500 0.5 48.812 500 | It appears that
0.1 88.410 100 —0.1 72.390 199 (2+h}5—32
0.01 80.804 010 —0.01 79.203 990 lJlrI‘]i— = 80.
0.001 | 80.080 040 —0.001 79.920 040 |
0.0001 | 80.008 000 —0.0001 | 79.992 000
31. Fﬂrﬂ:‘_):—lnx—lnd :
x—4
X f(x) X fi(x)
3.9 0.253 178 4.1 0.246 926 0.3 P
3.99 0.250 313 4.01 0.249 688 0.3 TTT—
3.999 0.250 031 4.001 0.249 969 '
3.9999 | 0.250 003 4.0001 0.249 997 0! .
2 4
. Inx—In4 -
It appears that 11111—4 =(.25. The graph confirms that result.
T x—4
32. For f(p) = l+p
. " 15 - /
p f(p) p f(p) 0.6 /
-1.1 0.427 397 —0.9 0.771 405 /
—1.01 0.582 008 —0.99 0.617 992 /
—1.001 0.598 200 —0.999 0.601 800 (T .
—1.0001 0.599 820 —0.9999 | 0.600 180 - -
9
It appears that lim P __ 6. The graph confirms that result.

r—1] +p]5




sin38

33. For f(8) L #
6 f(6) T
0.1 | 1457847 P
+0.01 | 1.499 575 .
+0.001 | 1.499 575
+0.0001 | 1.499 9960 ‘
—0.5 0 0.5
sin 36

It appears that lim

) =1.5. The graph confirms that result.
=0 tan 28

5 —

34, F:Jrf[r‘]=T]:

It appears that lim

' §

1=l

35. For f(x)=x":

t f(o) t f(2) /4
0.1 1.746 189 0.1 1.486 601
0.01 1.622 459 —0.01 1.596 556
0.001 1.622 459 —0.001 1.622 459
0.0001 | 1.610734 —0.0001 | 1.610 734 b :

~1.6094 (which is In5). The graph confirms that result.

X f(x)
0.1 0.794 328
0.01 0.954 993

0.001 0.993 116
0.0001 | 0.999 079

[t appears that lim x* =1.

a0

36. F:}rf{x}=x: Inx:

.5

5%

[

The graph confirms that result.

X f(x) -
0.1 —0.023 026
0.01 —0.000461 0 ——
0.001 —0.000 007 i T
0.0001 | —0.000 000
—.5¢

It appears that lim x* In x = 0. The graph confirms that result.

="




p. 129: 17 (a-d), 25, 27, 29-35, 45-52
17. (a)lim f(x)=-2 (b) lim f(x)=2 (c) ]i[‘[]'lf{x]=<:c-
(d) liﬂ}f{x) =—0
25. If f/(x)=x" /2%, then a calculator gives f(0)=0, £(1)=0.5, f(2) =1, £(3)=1.125, f(4) =1,
F(6)=0.5625, £(5)=0.78125, f(7)=0.3828125, £(8)=0.25, £(9)=0.158203125,
£(10)=0.09765625, £(20) =~ 0.00038147, £(50)~2.2204x107", £(100) ~ 7.8886 x107".

Combining this information with a graph, it appears that lim(xl /27 ) =0.

X—IC
27 tim 22Ty BT
e 5 4+ x—3 x—*’*{Sx‘+x—3);’x‘
_ lim(2-%)
i (5+4-2)

2-7lim ()
~ S+lim(1)—3lim(L)

X=X o X

2-7(0) 2

T540+3(0) 5

29, lim2X=2 _jjy 3=x 320 _3
—x 2y +] =241 240 2

2 1 _ 1 _
30, lim——*__jjm_= = _9=20)_
ey —x+] =Rl 1-040
1_2 o_
x-2 _ im E_2 _0-2(0)

31. lim —
ek ab S B 1+0

3 1 4+L_= -
3. lim X0 2y 2Ty 47070,
e 0’ —dx+5 ==2-%+% 2-0+0
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2 Je+t2)i e 141
fim Y i ) im0
== -1t = (i) o=(3-1) 0-1
T 0-1 1

ImM-— =lim = =
2270 43t-5 ==243L 5L 240-0 2

(227 +1)2 o (2x? +l)2 / x*

-
£

(2+%)

li 5 =1 5 =i
o (x=1)"(x" +x) = (x—1)" (7 +x)/x* == [(12 —2x+1)/ .rz}[{.rz +x)/ .rz]
N G I o 220
(-2 Jl0sh)] (1-0+0)0+0)
 xP -3t ex | X3+ ) ) )
lim —————— = lim————= =« since the numerator increases without bound and the

=2 o —x+2 =@ l-L4+ 2L
PR
denominator approaches 1 as x — =o.

lim(e"‘ +2cos 3.1r] does not exist. lime ™ =0, but lim(z cos 3x) does not exist because the values
xX— X xX—

of 2cos3x oscillate between the values of —2 and 2 infinitely often.

lim (x* +2x" )= lim x" [+ +2)=—0 because x’ > —0 and++2 — 2 asx — —oo.
=
X~ =1 *
C1+x® & +x° , . . :
lim = lim = o0 since the numerator increases without bound and the denominator

o=ty e 1t

approaches 1 as x — 0.

Letz=e". As x — =o,f —=. Then Iimarctan[e’)= lim{arctanr}=£.
X =% 2
Ix —ix —bx
Divide the numerator and denominator by e : lim% = lim I-e ——= 1=0_ 1
oty t 4™ 140
_E L] _

limt—¢ —fim=_-0=1__1
—e]+2e" =eL4+2 042 2

. L, sinfx 1 . 1
Since 0<sin"x =1, we have0 = ——— <—— We know thatlim (0 =0 and lim——— =0, so by the

r+1 x+1 Ty 5 x° +1

Squeeze Theorem, lim Slfl T 0.

x5 x° +1



