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FOCUS ON CONCEPTS

1-4 In these exercises, make reasonable assumptions about
the end behavior of the indicated function.

1. For the function g graphed in the accompanying figure,
find

@ Hm g() ) dim g().

[N

Figure Ex-1

2. For the function ¢ graphed in the accompanying figure,
find
(8) lim ¢(x) (®) Lm ¢(x).
X =3 —00 x> +to

Ay y=¢(x)
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Figure Ex-2

3. For the function ¢ graphed in the accompanying figure,
find

@ lim ¢@) ®) lLim ¢(x).

AY y=é()
N /!
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[
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- : Figure Ex-3

4. For the function' G graphed in the accompanying figure,
find

y= G(x)

ekt
-
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5. Given that

why.
(@) Lm [f(x)+3g(x)]

© tm [f(x)g()]

@ lim ST ®
3k +4
® ,l_lﬂm )

6. Given that

why.
@ lm [2f(x)—g(x)]

© lm [x*+g(x)]

@ Jlim /fGg(x)

—
X

® i [r0+52] @

Figure Ex-4

Jim fG) =3, lm gG)=-5 lim h()=0

find the limits that exist. If the limit does not exist, explain

(®) im_ [h() —4g() + 1]

@ lim [g(x)]?

. 3
(f) xl—})IEm R;S

6/(x)

® .0 Sfx) +3g(x)

Jim f) =7 and lim g)=—6
find the limits that exist. If the limit does not exist, explain

(®) lm [6£(x)+7g(x)]
@) lm [x’g(0)]
. &)
f) lim =-—%
© A Fe
xf(x):
x—r-w (2x 4 3)g(x)

7-28 Find the limits.

7. lim (14 2x —3x°)
X =¥ -f00
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x>4w2x — 5
3
m ——
y>—ey+4
. x—2
- x2 4+ 2x +1

11.

13.

15.

8. lim (2x® —100x +5)
X ¥ o0
10. lm +/5—=x
X => —c0
5x% — 4x
x>+4w 23243
lim 1
x>+ x — 12
Sx2+7
x40 3x2 — x

12.

14.

16.

3% — 5x2 7 _ 455
17. m J2E3F 0% 18, m %=
x> oo 1+ 8x2 L sodo {267 41
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) (b) x];1;m+mG(x).'
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. 1. For the function F graphed inthe accompanymg figure, find
(& lim F(x) ®) lm F(x)
Xy

(c) xlffl.z F(x) (d) F(=2).

A‘)’ y= F(x)

w

Figure Ex-1

2. For the function ¢ graphed in the accompanying figure, find

@ lm ¢G) ® lim ¢)

© lim $(x) @ $().
AY y=0®
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o ! Figure Ex-2

3. Forthe function f graphed in the accompanying figure, find

@ lm f) ® lim, f()

(c) Lm f(x) @ f3.
x—3 i
AY y=f
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1—’ \\ T X
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- Figure Ex-3

4. For the function f graphed in the accompanying figure, find
@) lim f() (®) lim f(x)

(©) lim f(x) @ £0).
AY Y=
L 7
/
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L Figure Ex-4

5. Consider the function g graphed in the accompanying fig-
ure. For what values of xp, —7 < xp < 4, does hm g(x)

net exist?

p- 131 ) ~= (= 2 () 2 (b)o
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4> y=2gx)

v

Figure Ex-5

6. Consider the function f graphed in the accompanying fig-
ure. For what values of xg, —9 < xp < 4, does hm f(x)

no + exist?
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Figure Ex-6

7-12 Sketch a possible graph fora fﬁnction f with the spec-
ified properties. (Many different solutions are possible.)

7. (i) the domain of f is [—1, 1]
@ fD=fO=f1=0
(if). Lm f(x) = lim f(x) = lim_ () =1
8. (i) the domain of f is [-2, 1]
@ fE2)=f0)=f1D=0
@) Um fx)=2, lim f(x) =0, and
limy - f(x) =1
9. (i) the domain of f is (—e, 0]
i) f(=2)=f0)=1
(i) lLm f(x)=
10. (i) the domain of f is (0, +0)
@ f(1)=0
(iii) the y-axisis a vertical asymptote for the graph of f
Gv) fx)y < 0if0<x <1

. O f(-3)=f0) =f@=
() Lm fG)=-+wamd lm f(x)=

(i) lm £(x) =

12 @) f-D=0,f0=1, f1)=0
() lm fG)=0Oand lim f(x)=
(i) lm f()=1and lim f(x)=

3. ()0 () -1 4.(a) DNE (b)O




EXERCISE SET 2.3 [ Graphing Utility

Limirs AT [nves
2.3 Limits at Infinity; End Behavior of & Function 131

FOCUS ON CONCEPTS

1-4 Inthese exercises, make reasonable assumptions about
the end behavior of the indicated function.

1. For the function g graphed in the accompanying figure,
find

@ Jm () s ) dim g,

[.N

Figure Ex-1

find .
@ lm ¢()

-

2. For the function ¢ graphed in the accompanying figure,

®) lm ¢x).

4% y=¢®

]
P

et

Figure Ex-2

find

@ lim $(x) ®) lim ¢(x).

Y y=¢x

riy

Vw

Figure Ex-3

4. For the function G graphed in the accompanying figure,
find .
(@ lim G(x)
X ~> —00

O L, 66

RN

3. For the function ¢ graphed in the accompanying figure,

AY y=G@)

e el
-
Y

u Figure Ex-4
5. Given that
dm f) =3, lim ) =5, lim he)=0
find the limits that exist. If the limit does not exist, explain
why.
@ Im [f(x) +3g(0)]
() Lm [A(x) —4g(x) + 1]
X > 00

© Jm [Fee) @ lim [P
© lm B ® im

3h(x) + 4 o g(x)sf( )
. X . x
® lhm —3 ® Hm_ 3 760 +32(x)

6. Given that _
‘ Im f(x)=7 and lim g(x) = —6
X~ —00 X =5 00
find the limits that exist. If the limit does not exist, explain

why. .
@ Hm 2fG) -] ) fim [6£()+7g0)]

© im [P +g@] @ lim [Pgx)

© Jm IF0s @ um L5
. 8() *F )
(&) lim_ [f(x) + TJ ® i e

7-28 Find the limits.

7. Lm (1+2x —3x%) 8. lim (2x° — 100x +5)
x> 00 X — 00

9. lim 5 ’ 10. lim ~/5—x
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17, Tim %Sﬁ 18 lim / 3%:7:;%5
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V3x4 +x tim V3x4+x

23, lim Y2 7% i
xl—{n-lw x2—8 24 xr4e x2 8
- _ 5 A3
25, tim L% 2. lim 22
x40 x4+ 3 tr—o 12 4 1
43 ' 3 .
27. 6t 28 lim 1%
to+o T3 43 xr—ew ] —x2 4 Tx3

AN swers

@~ ®+o 3. @0 -1
C@-12 B2 (©-15 @25 (@2 -} @0
(h) does not exist
. 3
L= 9 4 1.3 130 150 17. Z'-f 19. =5

L 1/4/6 2343 25— 27 -}
. t%n(t)=+oo;l£nime(t)=c 3. (a)+= (b)~5 33. 0
s —o0, nisodd
- a2 37. x_hﬂmp(x)_ {+co, niseven
. Form > n, the limits are both zero; for m = n, the limits are equal to
the leading coefficient of p; for n > m, the limits are t-co
0 if m>n
lim 2+3x"___ -3 if m=n
Cxo—w l—xm  |4w if m<nandn-—modd
—o  if m<nandn—meven

and Hm p(x) = 4o
X —t0

. 4w 45, 4w 47.1 49. 1 51— 53, —0 551 57 4w
OTIN i (b) ¢ = 190

i;(s) (c) It is the terminal velocity
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CONTINUITY

Using the 3-step process, determine whether the following functions are continuous or discontinuous at a.

. ()_2x2—3 _
S = x+4 “=
3 if x <2
2. = X ! :2
f&) {x2+4 if x> 2 ¢

2—x if x < -3
3. f(x)={7 if x=-3 a=-—3
x> -4  if x>-3

_{3x+5 ifx<2
4. f(x)"{4x—3 if x>2

Determine whether the given function is (C)ontinues or (D)iscontinuous on each interval.

5 f(x) =vV4-x2 - [-2.2] [2,3] (-2,2) (-1,5) (—o0,0]
6. g0 = - (o6l (w4 (6w (66 (7,

7 h0 = ol R (Ge) e (e
8. k(x) = = (—o0,3] (3, ) [-1,3) [0,4] (1,3]

T
R




ANSWERS

. f(—4) is undefined.
Discontinuous

L f(2) =8
lim x3 = lim x*+4 =8 lim f(x) =8
x—2~ x—2+ x—2

£(2) = lim f()

Continuous

Cf(=3)=7

lim 2—x=5 lim x2—4=5 lim f(x) =5
+ x——3

Xx—>-3" x——3
F(=3)# lim_f(x)

Discontinuous

. fQ) =11
lim 3x+5=11 lim 4x —3 =75 lméf(x)zDNE
X~

X2~ x-2%
Discontinuous

.GD,CD,D
. D,D,D,(CC
. D,C,D,D,C

.D,D,C,D,D




ASYMPTOTES

Find the horizontal and vertical asymptotes of the graph of each function.

7x 332 +1
Lo fx)= 2. -
f(x) 3 g(x) s
3. h(x)= = 4 ()X
X’ +4 X
3x—7 ¥ +x' -4
S kix)= 6. -
(x) 3x* —4x-7 p(x) T os
1—6x7 ’3x
7o fx)= 8. h(x)=
" Vo'l ) 45> -1
ANSWERS
L5 T
xm5>y_—2— 5 x:_l,y:()
6. N
2 V:O,x:%,yzi one
7. x=1y=0
3. y=-2,y=2
8 \:““l x:—l- ):__}_ ;——é.
4 x:o 2’ 2’) 2))




CAS WORKSHEET

Use CAS to complete each of the following operations.

Solve for x.
R S 2. Inx+In(x+3)=5
2x+3 2x-3

Evaluate the following limits.

In(l+e*
3. fim "X 4, lim—(——)
xol x—1 ¥oo 4 x

——
5. lim (secx —tan x) 6. lim _f_i_l_é
X X—y—o0 8 — 2x
2
7. limcscx 8. lim
= 2t ) —x
ANSWERS

1. x= or 5.0
2 2
Jae’ +9-3 6. L
2, —— " ~10.77 2
2
7. 400
3.1
8. —w




