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(9) 4.4 The Vertical And Horizontal Asymptotes (A)

Example 1

Let f(x) =
Find the vertlcal and horizontal asymptotesfor the graph f (if any)

2x3 +5
3 —-24

H.A

llm fx) = llm

V.A
3x3—-24=0

3x*-8)=0

3(x —2)(x*+4x+4)=0

o 3x 3a

Solution

23 +5 2tz 2

24~ A 258

e IO

2x3 45

hm Sl

et 2(x —

D2 +4x +4)
2x3 45

hm

Jim, f (x) =

-2+ 2(x —

2)(x2 +4x +4)

~x=2 V.A

Example 2

43 June 28, 2008

Find the vertical and horizontal asymptotesf, if any , for
(x?2=2x+ 1| x|
flx) =

(x?=2x+Dlx| _

(x2 — Dx
Solution

(x — 12 |x|

f&) =
H.A

(xZ 1

(x —1)* |x]

lim f(x) = lim
X— 00 X2

Dx

=D+ Dx

(x—1)%x (x—-1)

= lim

o (x

—1)(x+1)x:

(x 19E

o A= D+ Dx xob (x+1)

« y=1 HA
—(x—-1)

llm f(x)— lim

V.A
x=1

—>oo(x

(x=1D?(-x)

x—1>r—noo (x+1) B
~y= -1 H/A

Dx+1Dx

x=0
—(x—-1)

5 o1 =

Jim_f(x) = xllr_q_

(x— 1% (-x)

x—gq_ (x+1)
71 G4l

"D +Dx

11m S =

M (x —

ot (x+ 1)
« x==-1 V.A
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(99 4.4 TheVertical And Horizontal Asymptotes (A) P2

—3|(x+7
Example3 |Le f=230*7)
45 March 28, 2007 x4 =% Ho
’ Find the vertical and horizontal asymptotes for the graph f (if any)
Solution
WPASTE ) a3 | CENEN
fe) = x2-5x4+6 (x—3)(x—-2)
H.A
. M (O N ) (k) S Ty R (1+2)
U O I = (PR, — 3)(x — 2) ' (e x‘l?o(l_g) =1
X
qhoy=ak H A
. A A0 — 3)(x + 7)a8
M S e B, R
~y=-1 H.A
V.A
) o (=3 +7)
e R G002 350, — 2R
. N k[
A= - -
wix|=1211 VoA
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(99 4.4 TheVertical And Horizontal Asymptotes (A) P3

Example 4 Find the vertical and horizontal asymptotes for_the graph f (if any)
47 November 10 (x+ 1)Vx2 + 2
2007 A =<
Solution
(x+ 1)Vx2+2 (x + Va2 +2
fx) =
X% —x x(x —1)
H.A
. il @4l vai—zsaCll BLIA: Rt o1 C-pa0@iEl IS
Lokl e e L ey S
) P @ 1+Z @ fieE (14 1+
= IIm = lim = lim =1
TP xg - x x—>00 x%2—x x—00 i il
«y=1 HA *
T
y=—1 H.A
V.A
x(x—1)=0 - x=0 & x=1
(x+ DVx?+2
11m F) = 11%1_ D =
(/) NSt 20
11m flx) = llr(r)l+ TG D
. x=0 V.A
: i oDV + 2.
xh—gl— Ao xh—gl‘ x(x—=1) e
B (x+1)Vx2+2 B
11m fx) = 11_)1+ D
~x=1 V.A
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(9) 4.4 TheVertical And Horizontal Asymptotes (A) P4

Vx2 + 3

Let —a e
Example5| /™ =516
Find the vertical and horizontal asymptotes for the graph f (if any)
Solution
o £ o I ST Vx%+3
[ = 16 T 2 =8~ 2=+ 2x ¥ D)
H.A
3
) AL e aal, QSO G
im f(x) = im e el 2_1_§ >
X
1
V.A
2 —2)(x2+2x+4) =0 - x=2
" Hp Vx9 +3 2
xlgl’rf(x) n xlglJr 2(x —2)(x? 4+ 2x + 4) iT 0
i A= "0

xX—2~

x=2 V.A

Find the vertical and horizontal al asymptotes for thegraph f (if any)
Example 6 |where

48 MarCh25, x2 +xVx2+1
2008 A f&) =—512
Solution
2 1
o TET Ol 145
AE2] (x + 1)2 b x2+2x+1
H.A
x? 4+ x? 1+xl 1+ 1+xi 141
lim f(x) = lim = lim = =2
x—>00 x-0  x242x+1 x—00 1+z+i 1
o |1 Tpd?
y=2 H.A
xz—xz 1'|'xi 1-— /1+x—12 1—-1
i B T e 7 i ELIES .
x| x2
. y=0  H.A
V.A
x+1= - x=-1
e 1+xi2
xl—l>r—nl+f(x) - xl—l>r—r}+ (x+1)2 -
x% — x? 1+xi
xl—}r—r}‘f(x) = xl—l>r—r}‘ (x + 1) podas G

sox=-1 V.A
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(9) 4.4 TheVertical And Horizontal Asymptotes (A)

Find theH.A and V.H Of f if
Find the vertical and horizontal asymptotesof f (if any)

Homework

1l |rw= @ 41 March 30, 2005
g BRI 2 ZT 33 October 25,2001 A
3prew=27 ‘
4 | = xzxi ;f S 37 July 12, 2003 A
5 |rx) = lex_l 3 36 April 19,2003 A
B Ul — Ti - ;x) 44 November 9, 2006
L |fe) = |‘f__42| 13 November 13, 1995
8 |rm= 3'; i 131 39 July 3, 2004
9 |reo-"% ‘
10" Fo =245 ‘
1 =227 ‘
12 |rw =22 |
13 |re =" ‘

HOSSAM GHANEM

65168855




(9) 4.4 TheVertical And Horizontal Asymptotes (A) P6

Homework

Find theH.A and V.H Of f if
Find the vertical and horizontal asymptotesof f (if any)

5x
xX) =f——=
e o
Va1
=9, —
=2 [f) =75
16 |fo0) = ——
20 /=16
o HE 2
A ) =7
19 () = x? + 4
22 |f0)= x—4
2 5
Qo b B i)
_|x=5[x+7)
220 fo) = x2—5x+6
18 May 24,2000
ﬂ Vvx+2-—2
A
55 April 8, 2010
29 (3pts) Find the vertical and horizontal asymptotes, if any, for
= _|xl(2x* +3)
~ x3+48
57 November 8, 2010
23 Find the vertical and horizontal asymptotes, if any, for the graph of (4 pts.)
& x| x|
o) =
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(99 4.4 TheVertical And Horizontal Asymptotes (A) P7

Homework

12 November 2, 1995
Let

A2l

X =
flx) (2x + 1)V4x? + 3
Find the vertical and horizontal asymptotes for the graph f (if any)

47 November 10 2007 A
Find the vertical and horizontal asymptotesfor_the graph f (if any)

oy = B DV

X% —x
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(99 4.4 TheVertical And Horizontal Asymptotes (A) P8

24 Let  f(x) 4x® — 1
) g
s 2
12 November 2, 1995 (2x + 1)V4x2 + 3
Find the vertical and horizontal asymptotes for the graph f (if any)

Solution

0 4%% 34 (2x + 1)(2x - 1)

X) = —
(2x + 1)V4x? + 3 Qe+ Dl 4+ x3_2
H.A

(e~ 1pe 3t (2—%)

lim f(x) = lim ————==
X—00 X—00 3 X—00 3
X ’4+—2 4+ —
X X

=1

» y=1 H.A
2x—1
lim f(x) = lim ¥ = —1
X——00 X—>—00 3
—X 4+—2
\ x
A=l VA
V.A
1
2x+1=0 - X = 5
2x+1)2x—-1) (2x—1) -2
lim f(x) = lim == Tl = = -1
x_,_%f ,H_% (2x + 1)V4x2+3 x_,_% V4x2 43 i
4(z7) +3
~ NO V.A
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(99 4.4 TheVertical And Horizontal Asymptotes (A) P9

25 Find the vertical and horizontal asymptotesfor the graph f (if any)
47 November 10 L B< (x + DVxZ + 2
2007 A x% —x
Solution
G+ v@TE GEDIR[T+5
fe) = x2 —x v x(x—1)
H.A
: . (<9 i) 1+xz—2 (x+1) 1+xz—2 . (1+% 1+%
IO ey BTy BT o
X
y=1 H.A
1 e 1+xz_2
x1—1>r—noof(x) . x1—1>r—noo x(x—1) =gl
y=-1 H.A
V.A
x(x—1)=0 x=0 & x=1
_ o (x+DVxr+2
xh—gl+ e lenqur x(x—1)
_ MO (G ) AN~ - 2
xh—gl‘ fe = xlg?‘ x(x =1y -
x=1 V.A
_ o e+ DVxr+2
le%1+ ot ler(r)1+ x(x—1) T3]
_ o e+ DVxr+2
xlir(r)l— fe) = ler(r)l— x(x—1) -
x=0 V.A
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