
Section 2.1 Exercises

L += 
16(3)1-16(o)'? =4sy*

N 3-0

12.
I

l im intr=int l=0
x+ll2 2

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(.r) = h(x) = 0 on the interval
(0, 1).

Graphical support:
r1:ifttQl)

l!.t - =0

[-4.7, 4.71by [-3.1, 3.1]

3.
Ly _16(3+D2_-rcG)2, say ft = o.ot
N h ' '

16(3+ 0.01)' - 16(9) 16(9.0601) - 16(9)
0.0r 0.01

rM.96l6-144 0.9!9 =96.16y -= 
o.ol 

= 
o.ot

Confirm Algebraically

Ay _16(3+h)2 -16(3)2
Lth

16(9+6h+h\-r44 ::::-+:::- = (9 6 + | 6h) Y*
h '*

tt. 
,ry, @-6)'t3 -(1-6)2t3 =iG)'= 1164=4

Graphical support:

h

Ay =96 ft
At sec

5. lim
x)c

i f f t=0. then

(zx3 - ixz +x-t)

=2c3 -3c2 +c- l

(x3 + 3xz - zx - t7) =(l)3 + 3(l)2 - 2(t) -i
=l+3-2-17 =-15

9. lim
x)l

15. You cannot use substitution bedause the expression
1f,- Z ir not defined at x = -Z.Since the expression is not
defined at points near x = -2, the limit does not exist.

17. You cannot use substitution because the expression lIL is
,

not aennia at-r = 0. Since lim ltl = -t and lim E = t,
x--to- X x+ot X

the left- and right-hand limits are not equal and so the limit
does not ixist.

19.

'. 
om y2 l+y +t -t-rlt + ti-rl + g 

= 9 = o
y+-3 y'-3 (-3)'-3 6

Graphical support:
l-4.7, 4.71 by [-3.1, 3. 1]

. .  x- l  I
l l ID-=-
x+l  yz - l  2

Algebraic confirmation :

, .  x- l  . .  . r - l
[In- = lUn-
x+r yz -l x+t (x + l) (x - l)

. .  l  1 I
= lllll -

r+lxf l  1+1 2

t-10, 101 by t-10, l0l

Graphical support:

t-3,31 by l-25,2s1

ll:1

t -5,  5 l  by [ -s.5]



l-4.7,4.77 by [-3.1, 3.1]

.. 5x3 +8x2 1
: \3x4 -16*=-t

Algebraic confirmation :

-. 5x3 +8x2 ,. r2(5x+8)
lm ------------; = lllll -
i363ya -16*z iLo rz13f -t61

= t-  
51+8

'io3*2 
-16

5(0)+8=____;_
3(0)' - 16
81=-=--

-16 2

31. Sirrcc int-r = 0 forx in (0, 1), liry.intx = 0.

32. Sirrce int.r = -1 forx in (-1, 0), 
lis_ 

intr = -1.

37. (e) True
(b) Tnre

(c) False, since lim "f (r) 
= 0.

r-+0-

(d) True, since both are equal to 0.

(e) True, since (d) is tue.

(0True

(g) False, since ltuq/(x) = 0.

(h) False, 
,$_ "f 

(r) = I, but lim/(.r)

(i)False, 
,$/{r)=9, 

but lim/(x)

f) False, sinceliq_ /(r) = 0.

is undefined.

is undefined.

23.

[-4.7,4.7] by [-5,20]

^(2+x)3 

-g _r,
r-r0 Jc

Algebraic confirmation:

,. (2+x)3 -8 .. l2x+6x2 + x3
= u-u-

r-+0 f r-r0 X
=tin(12+6x+x2)

r+{)
=12+6(0)+(0)2 = tz

l-4'7, 411 by [-3.1, 3.ll

,. sin.r
llm ----;-- = -l
x-+0)a' - I

Algebraic confirmation:

m '9' =*frII J. l
i3o1x2-x '-ro\ r Zx-l)

41.(a) l im f  (h)=4
h+O-

(b) l im f(h)=4
h+O'

(c) l im/(ft)=-4
h+0

' (d)'f(0) = -4

_-__---:----
43.(a) l im F(x)=4

x-+O-

(b) lim F(x)=-3
r+u

9. (r) 1iq1/(x)=:

(b) 1i4./(x)=-2

(c) lq"f (r) does not exist, because the left- and right-

hand limits are not equal.
(d) /(3) = r

(c) lqF(r) does not exist, because the left- and right-

hand limits are not equal.
(d) F(0) = 4

l|:0

=(.sTXs*)=,n(u.h)=-'



4e. (r) g (drl+q -(gx'l).(er) = 3+3 = 6

(b),$r/(r1 * (,Y'X,kt(r)) = a' o = o

^t12(c) lhsz(r)*[,grtrt] = 32 - e
--=--

limg(x)

ral t- t(r) =z----=c----'-----_ 3 _ a
""-j7t'tJ 

= 
(grr") - (H t) 

= 
6.1 

= -c

--_-_

51. (r)

\r-
t-3,61by t-1,5l

(b) l iq./(.r)=2; h /(r)=l

(c) No, bccrnr fre tro cc-ridod linde qe different.

i

*!.

t;

i i :

1.

,_. t

C!

t::
l-5' s; uY 1-4' 33

(l) 
,$"f(r)=4; lim,f(r) does notexist.

(c) lts, bosfrrG ee hft&ld lM doa not exist.

! . :

..1,

1r

t

:

ta: ,

f r*


