[0, 21 by [0, 3]
t—1
t—1

As i—1,

approaches 2.

6.

—

[0, 5001 by [0, 3}

Viax? + 1
As x—®, a1 approaches 2.
X

.

VW
[—5,51by [—1,4]

sin 3x approaches 3.

As x—0,

/’

[0, m} by [~1, 2]

tan 6
As 6 — E, ~————— approaches 1.
2 2+ tan 0 PP

9. y= 1 sin h
h
10. y = (1 + R)/

Section 8.1 Exercises
1.

‘H‘——‘—\-——__‘—“—‘—

[0,2] by [0, 1]

From the graph, the limit appears to be %

fim X% = fim -
x—2 X4 e

1
4

2.

R AW

[—2,2] by [2, 6]

From the graph, the limit appears to be 5.

sin Sx _ lim 5cosSx _ 5

lim
0 X -0
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3.
/ e
(0, 3] by [0, 3}
From the graph, the limit appears to be 1. The limit leads to
the indeterminate form o°,
In (l + l)
1 X 1 X
(14 2) =14 2) 2 2
x X 1
X
1 SR S s
fn (1 * T) 1+ llx( \’2)
lim 1 = lim I
x—-0" = x—0" —=
X X
= lim
x-30* 1+ 1
X
= lim =
o0t X+ 1
Therefore,
X
lim (1 +l> = lim f(x) =lim e™® =0 = 1.
x-0" X x—0" =07
4.
[0, 1000] by [0, 1]
From the graph, the limit appears to be about 0.714.
2 _ 2, W
fim 207 = gy 1273 g 1923 971429
X Tx+ 1 X300 4x X0 1 7
3 2
5. fim—F L =lim =2
sl 4" —x =3 1 12x°—1 11
Fr——— .
[0, 2] by [0, 1]
The graph supports the answer.
6. lim 1 —czosx = lim S8 = iy S8 ¥ _1
-0 x x50 2x =0 2 2

b—‘\‘-«}_

[~5.5]by [ 1, 1]

The graph supports the answer.
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7. The limit leads to the indeterminate form 1%.

In(e* + x)
E—

Let Inf(x) = In(e* + ' =

et + 1

e“+x_1. e+ 1
= hm

. In(e¥+x .
lim e D _ e
x—0" X x—-0*

By
1

30 €+ x

lim ¢!/ = ¢2

lim (" +x)'" =lim f(x) =
x-0* -0

=07

e

[0, 5] by [0, 10]

The graph supports the answer.

s 222 4+3x _ .. 4x+3
8. lim — =l 5
x—w X +x+1 X0 3x” 4 1

R

[—5,25] by [—1, 2]
The graph supports the answer.
9. (a)

. 4
=lim —=0
X0 6x

o

x 10 10? 10°

10* ‘ 10°

f&)

1.1513 ‘ 0.2303 ‘ 0.0345 ‘ 0.00461 l 0.00058

Estimate the limit to be 0.

5 s .
(b) lim In x =lim51n,\__ .Sk _ 0

x—ow X x—o X oo 1 1

10. (a)

x | 10° 1073 | 107

107! ‘ 1072

J®)

0.1585 ‘ 0.1666 l 0.1667 ' 0.1667 ‘ 0.1667

Estimate the limit to be é

(b) lim x — sinx =Tim 1 —cosx
x—0* % x—=0" 3x?
sin X

x—0*" 6x
Cos X

x—-0t 6

6

sin 36

11. Let f(6) = =22

+1073| x107*

0 ’ +100 ilO_l‘iIO_z

£(0) ‘ —0.1865 ‘ 0.7589 ‘ 0.7501 | 0.7500 l 0.7500

Estimate the limit to be %

fii sin 360 _ i 3cos36 _ 3
0—0 sin48 g0 4cos40 4

1 1 t—sint

12. =———= :

Letr @) sin t t tsin t

t ’ +10° | *107! | 1072 | #1073
f(® | £0.1884 | £0.0167 ‘ 10.0017’ +0.00017

Estimate the limit to be 0.

lim (L = l) = Jim L= 801

1—0 \sin 7 t —0 tsint

= 1 —cost
t—0 tcost+ sint

sin ¢

t—0 —tsint+ cost+ cost

13. Let f(x) = (1 + x)'™.

x 10° 10* 10°

10 ’ 102

f&x)

1.2710 ’ 1.0472! 1.0069 ‘ 1.0009‘ 1.0001

Estimate the limit to be 1.

L _In(1+x)
Infe)=——>=
T In (1 + x) = H 1+x =9=0
x—00 X x>0 1 1
lim (1 + )™ =lim f(x) = lim ™/® = 0 =1
X% X% x—0
. 24\'2
. Let f(x) = 2 :
14. Let f(x) = -7
x 10 ’ 107 ’ 103 ‘ 104 ‘ 10°
f@) | —0.5429 ‘ —-0.6525 ‘ —0.6652 } —0.6665 ‘ —0.6667

Estimate the limit to be —%.

4__2

lim x—? e l—dx L
X—0 3.\'2 + 5x X% 6x:=5 X—™

15. Tim S19% —jim 20056 _ 50 cos (0)2 = 0
00 0 00 1
16. lim l—sinf _ .. —cos 0
0—m/2 1 +cos20 g—q2 —2 sin 20
- sin 0
0—m/2 —4 cos 20
_ sinm/2
) —4 cos
=1
4
17, lim S8 2= L gy S g TCOSE g

—oe —t—1 450e' =1 50 e




18 lim——t =fim—1

— si 1
1 Int — sin t 1 1- 7 cos a7t

=_ 1
1= m(—1)

1

20. lim ——2—— = lim —*!2__
x—00 108, (X +3) xyo0 1
(x+3)In3
= lim (x+3)In3
X xIn2

log, x

= lim xin3+3In3
X0 xIn2

_ . In3
= lim —
X300 in2

o,
=
(98]

I

—_—
=
~

2y +2
o1 g OPE2) Y
Tyoot Iy y0t 1
y
= lim y(2y +2)
y—0t Y2+ 2y

2
m 2)2 + 2y
-0t Y2+ 2y

=1lim 2 *+2
y-07 2y + 2

_40)+2 2

200+2 2
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a .
— —ylsiny
22. lim (% - y) tan y = lim LL

y->7l2 y->mul2 cos y

(% - y) cosy+ (—1)siny

= lim ;
),_)77/2 —Ssmy
aw ki ks LT
e — + j— oo,
(2 2)0032 ( l)sm2
. kia
-Sin —
2
= =hHay _ 1
~(1)
23. lim xIlnx = lim 1%
x—=0* =07 1
X
1
= lim %
=07 —
.\’2
)
—0" X
=lim —-x=0
x-50"
tan +
. 1 . X
24, lim x tan — = lim ——
X0 X oy 1
.
2
——3 S€C” —
— lim 2
- 1
x>0 ——
.\'2
= lim sec? 1
X X
=sec’0=1

25, lim+ (csc x — cot x + cos x)

=0
. 1 COS X
=lim |[— — — +cosx
0t \sinx  sinx
X 1 — cos x -+ cos x sin x
= lim —
0" sin x

R sin x + Cco$ x cos X — sin x sin x
= lim - =1
x—=0* o8 X
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26. lim (In 2x — In (x + 1)) = lim In( T

x—® X0

Let f(x) =

lim s
x—ow X +1

1 =2

Z
o 1
Therefore,

lim (In2x —In (x + 1)) = lim In f(x) = 1In 2
X—®

X—>%

27. hm (In x — In sin x) = lim In

x—0" x—0* sin x
Let f(x) = —
Sin X
lim —— = lim —— = 1
50" sinx x50t cOS X
Therefore,
lim (Inx — Insinx) = hm In f(x) = =
x—=30*
28. lim (l_i)=]jm 1__\/;:00
=0\ Vy) a0t X

29. The limit leads to the indeterminate form 1%.

Let f(x) = (e* + x)]/.\‘.

X %
ln (e,\‘ + x)l/.\' — In (e + «\)
X
et +1
e +x

1

.1 nf b8 i
lim = (e 48 _ lim
x—0 X x>0

Il
)

lim (e¥ + ) = lim e™f® = ¢2
x—0 x—0

30. The limit leads to the indeterminate form oo°,

Let f(x) = (é)‘

(1) —2/\
1[1 =
lim = lim 7 =lim2x=0

-0 L x-0 — I/‘ x>0
X

X
lim (Lz) = lim ™/ ® = g0 = 1

a0 \ X x—0
3L lim —2X 2 —lim —> =0
_)+cc2~\_l+2 %+oo4\‘—1
32. lim sin7x _ i 7 cos Tx _ 7,

w0 tan 11x 450 11sec? 11x 11

0

33.

34.

35.

The limit leads to the indeterminate form oo,

Let f(x) = (In x)'~.

In (In )\ = Indnx
X
1/\
lim ln(lnx):lim]—"l—l 1 _
X—0 X X0 x—o0 X Inx

lim (In )" = lim &™/® = ¢0 = 1
x—0 xX—0

The limit leads to the indeterminate form oo,

Let f(x) = (1 + 2x)/@1n),

In (1 + 2@y - Ind +29

21Inx

2
lim In (1 + 2x) L S R S imlzl
x—w  2Inx oo 2 el 2% w2 2

¢ o
lim (1 + 2x)@1 = fim /O = (12 = Ve
x—0 %
The limit leads to the indeterminate form 0°.

Let f(x) = (x> — 2x + 1)

mE?—2x+ D) '=@c—-DInG?2—2x+ 1)

=Ine?-2c+1)
1

x—1
2x—2
im D@2 =2+ 1) _ o AP -2t
x—1 -1 —
x—1 =17
20— 1)
;e A2
= lim *=
-1 —
=17
=lim 2x—-1)=0
x—=1
lim (x* — 2x + 1) = 1lim "W = 0 = |
x—1 x—1

36. The limit leads to the indeterminate form 0°.

Let f(x) = (cos x)°**.

In (cos x;
In (cos x)°* = (cos x) In (cos x) = 1ni(c0s )
sec x
—sin x
i In (cos x) _ lim cos x
x—o2~ Secx x—/2” Sec x tan x
—tan x

= lim

x—/2~ SEC x tan x

=lim —-cosx=0
xom/2”

lim (cos Y)°®¥ =lim ™ =¢0=1
x—/2” x—/2”




