Section 2.1 Exercises - i o
12. lim intx= intE =0

2_ 2 x—1/2
L A 16021607 0, =
At 3-0 Note that substitution cannot always be used to find limits
of the int function. Its use here can be justified by the
Sandwich Theorem, using g(x) = A(x) = 0 on the interval
e 1 S g O, 1).
3 Ay _ 16(3+ h)? —16(3) say h=001 Graphical support:

At h , ’ FA=inten =

_16(3+0.01)" —16(9) _ 16(9.0601)—16(9) ==

- 0.01 0.01

_ 144'9616—144=O'9616=96.16%ec T

0.01 0.01 #=5—  |vse
Confirm Algebraically [—4.7,4.7) by [-3.1,3.1]
Ay _16G3+h)’-16(3) 13. Iim (x-6)3=(=2-6)"*=(-8)* =64 =4
At h x—-2 .
16(9+6h+h*)~144 _ 96h+16h" _ ; el SUEper

= h = h =(96+16h) Aec V1= ST(8-6)2)

ifth=0, then ¥ =061 e
At sec
¥=-2 y=y

[-10, 10] by [ 10, 10]

5. lim (2x>—3x? +x-1)
x=c - e
3 2 -
=2¢"-3c"+c-1 15. You cannot use substitution because the expression
Vx =2 is not defined at x = —2. Since the expression is not
defined at points near x = —2, the limit does not exist.

9. lim (B +3x2=2x—17) = (AP +30)* - 2(1)-17
x>
= 45 T T =il

. . . . x .
Graphical support: 17. You cannot use substitution because the expression u is
X
¥=R3+3H2-2H-17 ; |x| | xl
/ not defined at x = 0. Since lim —=-1 and lim —=1,
; x>0 X x—0" X
] / the left- and right-hand limits are not equal and so the limit
does not exist.
#=i ¥=-18

[—3, 3] by [—25, 25]

VIS(R-13/(H2-1)

*"“——,—-——
2 A2 A
1 G Y3 _ (44D _0_ o ;ﬁ L

3y -3 -3%-3 6

[—4.7,471 by [-3.1,3.1]

Graphical support:
FI=(RZ+ UK e3) /(R 3) lim =~ ! = 1
L I ' \« —ixi-1 2
5 Algebraic confirmation:
w\l\ ppFol g x=l 111
y=-3 vz =121 oo+ (x=1) xix+1 1+1 2

(=5, 5} by [-5, 5]



21.
ViSRS BRI R H-1642)
REN
[—4.7,47]1 by [-3.1,3.1]
- sxP+8x* 1
=03x*~16x* 2
Algebraic confirmation:
- 5x° +8x? - lim x2(5x+8)
#03x* —16x% 0 x2(3x%2 ~16)
. 5x+8
= lim 5
x-03x°-16
_ 5(0)+8
3(0)* -16
8 _1
T-16 2
23.
~r1=tcz+5m-wy
¥=0 lv=
[—4.7,4.7] by [—5, 20]
3 —
lim 2+x) -8 =12
x>0 X
Algebraic confirmation:
3_ 2,.3
lim (2+x)" -8 = lim 12x+6x°+x
x—0 X x—0 X
= lim(12+6x + x?)
x—0
=12+6(0)+(0)* =12
25.

[F=sintlzRz-0

[—4.7,4.71 by [—3.1,3.1]

sinx =-1

x—072 x2 —-Xx
Algebraic confirmation:

i siznx =ﬁm(sinx. 1 )
x02x°—x x0 X 2x-1

1

. sinx . 1 _
=(P£:,T)(P_‘:azx_1)-("(

2(0)-1

J--

31. Since int x = 0 for xin (0, 1), lim intx=0.
x—0"

32. Since int x = -1 for x in (-1, 0), lim intx=-1.
x—0"

37. (a) True —

(b) True
(c) False, since lim f(x)=0.

x—0"
(d) True, since both are equal to 0.
(e) True, since (d) is true.
(®) True
(g) False, since lim f(x)=0.

x-0

(h) False, lim f(x)=1,but lim f(x) is undefined.
-1 x—1

(i) False, lim f(x)=0, but lim f(x) is undefined.
x-1* x—-1

(J) False, since lmzx F(x)=0.

39. (a) lj:?_f(x) =3
(b) x]i—?sl* fx)==2

© lm; f(x) does not exist, because the left- and right-
X!

hand limits are not equal.

@ f3)=1

41. (a) Lim f(h)=—4
h—0"

(b) lim f(h)=—4
h—0*

(© }gi_r)rtl]f (h)=-4

drfoy=-4

43. @) lim F(x)=4
(b) ].i_)l'{)l* F(x) = -—3

(c) ]jil'(l)F (x) does not exist, because the left- and right-

- hand limits are not equal.
@F©0)=4



49.;a) )lci_lg (g(;)+3) = (li-in“g(x))+(li_153)= 3+3=6

® tim £ () = lim x ) 1im £ 3)) = 4-0 =0

.
© ggz(x)=(;i_r;n43(x)) =32=9

_—

r lim g(x) 3

51. (a)

\\/

[-3, 6] by [-1, 5]
®) lim f(x)=2; lim f(x)=1
x—2 x—2

(¢) No, because the two one-sided limits are different.

/
h

[-5, 51 by [-4, 8]
(b) lim f(x)=4;lim f(x) does not exist.
x-1* x-1

53. (a)

(c) No, because the left-hand limits does not exist.



