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(10) 4.4 The Vertical And Horizontal Asymptotes (B)

2x% —x
Example 1 Let flx) =
38 March 31, 2004 (x =3) Va2 +1
' Find the vertical and horizontal asymptotes for the graph f (if any)
Solution
2x% —x x(2x — 1)
f(x)=( 3 2+1= -
XTI (x=3)Ixl J1+=
H.A
(2x—1) oo 4 A
lim f(x) = lim i - = lim * - = lim ; X - =2
x(x—=3) 1+ (x=3) J1+ (1—;) 1+
Loy = H.A
. ) x(2x —1)

xllr;n flx) = xllI;rloo = =2

—x(x—-3) |1+ x—lz

y= —2 H.A
V.A
X — 3 = 0 d X = 3

x(2x — 1)
l = 1 _
im ) = Jim 3 Vet 0

x(2x — 1)
hm f(x) B le3+ (x — 3) 1/xz

A= 3 V.A
x2+1

2+2pts. ] : L =
Example 2 |[+2ps]:tet f) = ——

59 9Jduly 2011 | Find all vertical and horizontal asymptotes, if any

Solution

1
x2+1 |X| 1+?
fO) = ¥aaRn .o x — 3
H.A

[x| 1+—12 X’1+i2 /1+i2'
. . X ] X . X
lim f(x) = lim ————— L
X—00 X—00 X — 3 3

11m f(x)— lim ———= -1

X——00 x—3

V.A
x_?): - x:3
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x2+1

hm Sl llgl_ iz AT &
, ooAVxz+1
)}Lrgl+f(x):JC]Lr§1+ pop = 00
. x=3 V.A
2
Example3 |Le F(x) = _x%tr_%
— 6X
53 July 18, 2009 A Find the vertical and horizontal asymptotes for the graph f (if any)
Solution
1
_xBxP¥1 xExzr1 | B34
L B o 7 i — 10 — 2l BRI H)
H.A
x |x| /3+ 2/3+x2 3+xi
Im @) = Jm e = lim = Im Sy =
1 x T2
~y=v3 |HA
—x? /3+xi2
LA i o e 5 2 il
Ay (883 . INHSA
V.A
x—4)(x-2)=0 xX=2 or x =4
1 ! xV3x*+1
RIO=0 ene-2
_ xV3x?2 +1
Jm f) = i - -
i) 7 V.A
. xV3x%2 +1
Jmf@=lm o Ne— "
) xV3x?2 +1
il SR Gl G 2 3
=4 V.A
x|(x—1
Example4  |Le foy= 2D
50 November 17, 2008 A Find the vertical and horizontal asymptotes for the graph f (if any)
Solution
x| =1)  x|(x—1)
S x24+x  x(x+1)
H.A
1
lim () = li le(x—l)_l. X(x—l)_l. xz—x_l. 1‘}_1
xl—g}ofx _xl—pc?o X2+ x _xl—{go X2+ x _xglox2+x_xg§ol_l_
X

~ y=1 H.A
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y s lx|(x—1) i —x(x—1) |
xilzlwf(x)_ oo xZtx | xoew xitx
w y=-1 HA
V.A
x(x+1)=0 -»>x=-1 or x =
. o -1 —xx=-1)  —(x—1)
xl_lI_T}_f(X)—xl_ll'_Yi_ x%+x _xgg}_ x(x+1) i xl—lr—q_ x+1 = a8
A g = e
x—EI—I}*'f(x)_x—zg}*' x+1
‘AR =1, V.A
Find the vertical and horizontal asymptotesf, if any , for thegraph f (if any)
Example 5 |x—1|
52 April 9, 2009 A f(x) =
Solution
Ix—1| lx — 1] |x — 1]
f(x)_ - 3 = 2
- x(x3—-1) x(x—1Dx%2+x+1)
H.A
1 L 1 x—1 y 1 u
1mfx e o x(x—1)(x2+x+1) x1—>r¥>lox(x2+x+1) g
© y=0 H.A
. —(x—-1) "
xl_l}t}”nﬁ)f()() x1—1>moo x(x—1D)(x2+x+1) 2
V.A
x(x—1Dx?+x+1)=0 - x=0 or x=1
| oy ki —(x—-1) B
1mfx ~ 0 x(x=Dx2+x+1)
| @) = li —(x—-1) i
1mfx = o x(x -2 +x+1)
x=0 V.A
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3x% + x|x]|
Example6 |L€ fx) = e,
49 July 5, 2008 Find the vertical and horizontal asymptotes for the graph f (if any)
Solution
3x2% + x|x|
it T
=0 ()_3x2+x2_ 4> A
A fx) = x2—x  x(x—1) x-1
o £ ()_sz—xz_ 222 a8 (2
A il 7 2ol GRS PRI i
H.A
li = i * = 1i * =4
LA il i
X
ol i=12S Al 4
: . B 2
x1—1>r—noof(x) - x1—1>r—noo X — - x1—1>r—noo : - 2
X
“ y=2 H.A
V.A
x—1=0 - x=1
I 0 4x B
Jim 6 = Jim o= = -
I () = 4x
= =t (0,0)
A S = Jim
x=1 V.A
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Homework

P5

Find the vertical and horizontal asymptotesof f (if any)

=

30 October 19, 2000 A |

| ax=2
3x| x .
‘ 2 |f(x) = 2' | 5 April 8, 1993‘
xfa— 1
5x% + x
3 = 14 March 28, 1996
‘ S /) =106 3
2
‘ 4 f(x)zz xat7 3 March 19, 1992
_ x4+ 7
V1 —x .
‘ Q| = 6 April 8, 1993
{oe=7-(]
3x2 + 1
‘ 6 |rm= Zx 34 March 23,2002‘
_—X
=g
‘ [ |fx) = |i+1| 54 November 16, 2009 A ‘
‘ g UIRAAIL o A2 18 May 24,2000 ‘
— Xt 2
—1|(2x + 1
‘ g BlHL 1t 2x|2(+xx ) 46 Date: duly 5, 2007‘
3x2
- @@ 9 July 2011
‘120 f) =61 e ‘
2xVx2 +1
11 _ I S 35 October 31, 2002 A ‘
‘ = |/ x4 3x
4x2 —1
‘ 2o | = a 12 November 2, 1995 ‘
— (2x + 1)vV4x? + 3
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Homework
Find the vertical and horizontal asymptotesof f (if any)
1 : 5 |ra)= L
== D et
o X — %% - 5x2 47
2 et 6 ([l cal +2
—— f(X)_.xZ—l = _Xz—l
x—2 3laaenl
3 |fx)= = { f(x)=m
A et Bl - el
St X) = (@] Al =
= 5 ECED
11 Find the vertical and horizontal asymptotesf, if any , for_thegraph f (if any)
35 October 31, Fo) = et
2002 A x% + 3x
Solution
1
_2xm_2xm_ 2x |x| 1+ﬁ
fe) = x24+3x  x(x+3) x(x +3)
H.A
1 1
2x? /1 + = 2 /1 + =
lim f(x) = lim Z—xZ = lim 3x2 =2
x>0 x-o x4+ 3x xX—00 1+§
wyl=/2| HA
1
—2x? /1 +=
Jm fG) = i —N = 2
Ny = =2 H. A
V.A
x(x+3)=0 - x=-3 or x=0
_ o 2xVx?+1 0 2Wx241
xgznr v G xlgnr x(x+3) i iR
xE£n3+ f(x) v xE£n3+ : xxj--; 1 -
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