826 CHAPTER 10

SECTION 10.3 EXERCISES

In Exercises 1-10, find the limit by direct substitution if it
exists,

L lim x(x - 1)? 2. lim (v — "2
——1| v—3

3. I\‘L‘l (x3=2x+13) 4, lim (x*—x+5)
x—2 —-=2

5. lin1 Vx+35 6. lim (x —4)¥/?
x— 2

- . e

7. lim (e¥sin x) 8. lim In (sin '—\-)
x—0 =TT 2
2 -1
9. lim (x2 = 2) 10. lim ——
x—a x—a X< l

In Exercises 11-18, (a) explain why you cannot use substitution
to find the limit and (b) find the limit algebraically if it exists.

Lot Tx+ 12 x2-9
n lim ————— 2. lim———77——
x—=3 x2—9 L El_’nr% x1+2x—15
1 3 —=2xT4+x—2
13. lim - . lim = -
——1 x+1 i {Hg 9% —=2
bl )
. x—4 [x2 — 4]
15. 1 . i
.. e half Ry
” o 1 =2
17. lim Vx — 3 18. lim—
x—0 =0 Xx-
sin x

In Exercises 19-22, use the fact that lin& = 1, along with
X—

the limit properties, to find the following limits.

. sin x . sin3x
19. lim——— 20. lim
—0 2x- —x x—0 X
. 2 .
. n . x+sinx
21. lim sl 22. lim————
x—0 X x—0 2x

In Exercises 23-26, find the limits.

e —Vx 3sin x — 4cos x
23. lim—— 24, lm————
x>0 logy(x + 2) =0 5sin.x + cos x
. 1n(2x) . Vx+9
25, lim — . lim —
x—m2 SN X —27 logyx

In Exercises 2730, use the given graph to find the limits or to

explain why the limits do not exist.
y

27. (a) quigm_ f(x)
(b) lim, f(x)
(@ lim f(x)
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28. (a) lim_ fx)
() lim, f (x)
(0) lim f(x)

=

29. (@) lim f(x)

®) fim, S0

(9 Jim 0 234
.
30. (a) lim f(x) ‘ /
(6) lim, () NE
(@) lim f(x) i TR
i of123

In Exercises 31 and 32, the graph of a function y = f(x) is

given. Which of the statements about the function are true and

which are false?

31. (a)x_ljglﬁ flx)=1
(b) lim f(x) =0
(@ lim f(x) =1
() lim f(x) = lim_f(x)
(e) il_{]’(l) f(x) exists
(g) lim f(x) =1
(i) lim f(x) =0

(®) lim f(x) =0
(h) lim f(x) = I
0 lim fx) =2

32, (a)A\‘_l.ir_nl+ fxy=1
(b) l‘iq f(x) does not exist
@ lim f(x) = 2
@ lim f(x) =2
(e) Jlil}k flx)=1

(f) 1‘1~1)n] S(x) does not exist

® lig, )= 7o
(h) 1‘1}3 S(x) exists for every cin (=1, 1).

(i) 1‘1_133 S(x) exists for every ¢ in (1, 3).
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crcises 33 and 34, use a graph of fto fj . /
In Exercises : : L ind (a) im fx),
{"}Jl,if{r)]* f(x), and () }E'f(l) SFLx) if they exist. *=0
g fly =+ Qi 34. f(x) = (1 + y)ta20
5. Group Activity Assume that lim f(x) = —] ang

fim g(x) = 4. Find the limit. *~*

pae

(a) lim (gx) +2) (b) Lim xf (x)

im g2 : g(x)
(@lim (x) @ lim ST

36. Group Activity Assume that ltim f(x)=2and
lim g(x) = —3. Find the limit.
(@ lim (f(x) + g(x)) ®) lim (f(x)-g(x))
(@ lim (3g(x) + 1) @ tim L&
x—a x—a g(x)

In Exercises 37-40, complete the following for the given
piecewise-defined function f.

(@) Draw the graph of f.
(b) Determine lim+ f(x) and lim_ f(x).
X—a A=A
(c) Writing to Learn Does lim f{x) exist? If it does,
X—a
give its value. If it does not exist, give an explanation.

2—x if x<2
Ma=2 f(x) = 1 ifx=2
x2—4 if x>2

2—x if x<1
x+1if x=1

|x — 3] if x<0
x2—2x if x=0

Ba=1,f(x) :{

Ba=0.400 - {

—x2 if x=-3

0, 4= _ _ 1
¢ S’f(x)_{S—x if x<-3

In Exercises 41-46, find the limit.

N lim im_i

Kl‘l)rg int (x) 42. X]_LI{I_ int (x)
B lim im int (2x)

=0 1Mt (%) 44, lim_

5x

LT x+3 . DX

*lim —— . lim

Xs-3+ 1X o 3[ 46 x—0" |2x

I 5 i )
" Exercises 47-54, find (a) lim yand (b) x_ll[Poo Y
X—00

&, , _ cosx ot

y=— 48. Y = X
1+x -

4, ., _ s
Y=1 4 9« 50. ¥y = 7+ 2

L - _ x4 sinX
y‘x‘f'sinx 52, y = ¢ &

By 0 — p~xcos X
Y= —etgin x 54, y=¢ €

A= Intraduction to Calculus: Limits, Derivatives, and Integrals

SECTION10.3  More on Limits 827

?n Exercises 55-60, use graphs and tables to find the limit and
identify any vertical asymptotes.

55. lim i
.75 6. g, 75
) X
57. lim i
—=-2t x4+ 2 B8 ,zJ:Tz— 42
: 1 1
59. lim ———— Y O
5 (X — 5)2 B0 L g o

In Exercises 61-64, determine the limit algebraically if possible.
Support your answer graphically.

’ e +x)— 1
61. Ilm _(.ILJY_)—I 62. llm Mu_—/?’
x—() X —0 X
63. lim L 64. lim X,— s
=0 x =2 x-— 4

In Exercises 65-72, find the limit.

o x .ox
65. hm|—1| 66. lim ——
=0 X x—0 lx!
y .1 . 1
61. lim |xsin|— 68. lim cos|—
=0 X x—27 X
241 . Inx?
69. lim — 70. lim —=
=l x =1 = Inx
1 :
n lim —— 72. lim 37
X—00 lnx X—»00

Standardized Test Questions

) x+2 ifx=3
73. True or False If f(x) = 8 —x ifx >3- then

lirrg f(x) is undefined. Justify your answer.
by

74. True or False If f(x) and g(x) are two functions and
lin}) f(x) does not exist, then {m& [ f(x) - g(x)] cannot exist,
x—! X

Justify your answer.

Multiple Choice In Exercises 75-78, match the function
y = f(x) with the table. Do not use a calculator.

X Y1 X Y
exmmm| -s23 ENE | 37
28 -82.2 2.8 EX]
29 72l 29 39
3 ERROR 3 ERRDA
3.1 188.1 31 ui
32 882 32 42
33 68.3 33 u3
X=2.7 X=2.7
(a) (b)
X Yi X Y
EEA | 237 2439
2.8 338 - 28 2524
29 63.9 29 2611
Fl ERROR 3 ERRDR
EX| -559 3 219
32 258 32 28.84
33 -15.7 33 2379
X=2.7 X=2.7
(c) (d)
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