EXERCISES 2.5, page 127

. lim f(x)=3, ]iI%! f(x)=2, Iin;nf(x) does not exist.
=27 I— I=»

3. Ht_‘t‘ll_ f(x) =00, lin}+ f(x) =2. Therefore 1in_1| JS(x)does not exist.

.1 : :
5. lim — does not exist because 1/x —» oo as x — 0 from the right.
r—0" X

30. lim 24x-=2=2-0=0.

x—2"
. 1+x
34, lim——=-m,
="l =x

x—=0"

40. lim f(x) = }E}};@x”) =3, fi‘?— A (x)=jj§y_(~x+l) =1 ‘
). f1s continuous for all values of x.
3. fis continuous for all values of x. Note that x* + 1> 1 >0,

60. Observe that lim f(x) = lim (-x+ DN=2=% lirrl1 f(x)= lirrln (x+1)=0, andsof
X=p=]" Xx=p=1" x=p=1" x=p=1*
is discontinuous at x = -1,

66. fis not defined at x = | and is discontinuous there, It is continuous everywhere
else.

83. Werequire that f(1)=1+2=3= lim fee =1k onyie= 5

z —_ —
84. Since lim = 2 = lim Gl = lim(x-2) = -4,
X==2 x4} =2 x+2 x—=2

we define f(-2) = k = -4, that is, take k = -4.




97. False. Take
-1 ifx<2
f(x)—{ 4 ifx=2
1 ifx>2
Then f(2)=4 but Ll_lg does not exist.

x+3 if x#0

98. False. Take [f(x)= L
alse ake [f(x) { ) 20

Then Iin; S(x)=3, but f(0)=1.

99. False. Consider the function f(x) =x" - 1 on the interval [-2, 2]. Here,
f(-2)=/(2) =3, but fhas zeros at x = -1 and x = 1.

Lif x#0
103. False. Take f(,r)={5 _lf ' 0 Then f'is continuous for all x =0 but
if x=

lim f(x) does not exist.
x=0

105. True. Since the number 2 lies between f(-2)=3 and f(3) =1, the intermediate

value theorem guarantees that there exists at least one number —2 < e <3 such
that f(c)=2.

107. a. Both g(x) =x and A(x) = J1-x? are continuous on [-1,1] and so
=5 —Jl_—? is continuous on [-1,1].
b.f(-1)=-1andf (1) =1 and so / has at least one zero in (-1,1).
c. Solving f(x) = 0, we have x = +/1- x*, x* =1 2" = 1on =201,



