
Section 2.2 Exercises

1.

(a) lim f (x)=l

O) lim f (x)=l

(c)  y= I

t-5, sl by I-10, 101
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(a) l im f (x)=0

(b) fim /(x)=*

(c)y=o

4.

5.

I-2O,2Oltty J-a,41

(a) lim f (x)=3

(b) Itutr f (x)=-3

(c)y=3,y=-3

9. 0 < I - cos.r 3 2. So, for x > 0 we have 0 ( I - cos.r -< 4.
x"

By the Sandwich Theorem,
l-cosr . .  I0= l im(0)= l im:"+== hi=0.

x1@ l-t- x' x)a x-

11. - l  3sinr<l
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l im 1=0.
t14 x ,-+- x

13.
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I
-=€
x-2

(a) lim /(.r) = 
-

(b) f im /(r)=*

(c) No horizontal asymptotes.
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[-7, U by [-3,3]

6g1r=oo
x-+-{ x*3

2il. Use the method of Example l0 in the text.

/ t \
cosl - |

um \ l /= [*  *rr=cos(o)_]=,
r i -  , , I  x+or l*x l+0 1

r f -

"",ir)f i .  \ i /= [ -  *r"=*r(o)=l=r
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17.

n.

t-4, 4lw [-3,3]
(a)x=-2,x=2

(b) Left-hand limit at -2 is -.Right:hand limit at -2 is *.
Left-hand limit ar 2 is *.
Right-hand limit at 2 is -.

29.

- l
t-6 el uy I-r2,61

(a)r=- l

(b) Left-hard limit at -l is *.
Right-hand limit at -l is -.
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lim cscr = 
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n, =(z- -t.)(#) = (ryF)[ #)
=(ry\( -t-)- .r3 +z-r2

\  x+ t  / \5112 /  x3 + x2 +5x+5

An end behavior model for y is 
"- 

= t.
x-

'9 '= 
l im 1=1

,9Y="9t=t

35. An end bchaviormodEl is t=2y2. 1s,,)

36. An end behavior model is 
* 

= O.S*, . t"l

37. An end behavior model is 3xt = -2r1. 14;

3E. An end behavior modet i* 4 = -"r. (U)
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41. (a) -r l
z* '= 2,

(b)y = o

1-3
43.@) 7!--4tz

x

(b) None

45. (a) The function y = e' is a right end behavior model

because 
^e*-2x 

= u-[ t -4.)=t-o=1.
r+e e, r+-\ e, )

(b) The function y = -21 is a left end behavior model

because 
^e'-2x 

= 
^(-{ , l=o*r=r.x+* -2x '+*[ 2x )

,fE. (a, b) The function y = 12 is both a right end Uefravio,
model and a left end behavior model because

lc  \

n, [" ' * ! in '  l= *  | . t* l ry]=r.
r++-( x. ,/ 

r+t "\ x. )


