


Functions

Asymptotes



Horizontal asymptote 'BfA

OC SMART ACADEMY

As x increases indefinitely to +co or decreases indefinitely to -oo, f(x) can

approaches toward a horizontal line of equation y = b i.e. lim f(x) =b

X—+ oo

This line is called: "I 1T




Horizontal asymptote 'E'@\
Application # 1
—4x%+3x—-1

Consider the function f defined over IR by f(x) = "
Show that the line of equation y = —2 Is a horizontal asymptote at +co.

—4.x2

Iim f(x)= lim

x—+oo x—>+oo 2x7?

= —2
so y = —2 is a horizontal asymptote at +-oo



Horizontal asymptote ’E'B'S:A
Application # 2

3

Consider the function f defined over IR by f(x) = { ***1

if x=0
) .

;lfkf<()
Study the existence of horizontal asymptotes at +oo.

3
lim f(x) = l1m — =1 soy = 1Is a horizontal asymptote at +oo

X—+00 —~+00 X3

lim f(x)= lim -= =0 s0 y = 0 1s a horizontal asymptote at -oo

X—>—00 X—>—00 X — 00



Vertical asymptote B~SA

If a point M of the curve moves away indefinitely
while approaching toward a vertical line of equation

x = a, this line is called vertical asymptote of the
curve.

In this case:
lim f(x) = £
X—a

Remark: the function f iIs not defined at x=a.




Vertical asymptote B~SA

Application#1
Consider the function f defined by f(x) = ;
Show that the line of equation x = —1is a vertical asymptote at +oo.

f Is defined when x = —1

e
x—>—1 1+1 0 11m+f(x) — 2 — _0
—>—1

So x = —1 Is a vertical asymptote.



Vertical asymptote @S:.A
Application # 2

Consider the function f defined by f(x) =
Show that the function f doesn’t have any vertlcal asymptote.

x%2—-9

f Is defined when x #= 3

lim f(x) =

xX—3

lim &= iy +3=3+3=6
x—3 X—3 x—3

so x = 3 Is not a vertical asymptote.



Oblique asymptote ’B?A

OC SMART ACADEMY

If a point M of the curve moves away indefinitely while approaching
toward an obligue line of equation y=ax+Db, this line is called obligue
asymptote of the curve.

In this case:

lim f(x) = oo

X—+ oo

And

Jim (f() —y) = 0




Oblique asymptote ~ "BsA

Application # 1
Show that the line (d) of equatlon y = x Is an oblique asymptote of the

function f defined by f(x) = = +1.
34+1 S+1-x3 1
f(x)_y:xxz _x:x xzxzﬁ
tim (f(x) - lim = =—=0
1m(fx y) = A T e

So (d) Is an oblique asymptote at +oo.



Oblique asymptote @S:.A
Application # 2
x%+4x—1

Consider the function f defined by f(x) = —
Show that the line (d) of equation y = x 4+ 4 Is an oblique asymptote.

x%+4x-1 X%24+4x—1—-x%—-4x 1
fX)—y=——-(x+4) = . = —=
- — lim =2 ==L =
x1—1>rinoo(f(x) _y) N xl—1>I-|_¥loo X malee U

So (d) Is an oblique asymptote at +oo.



Application #3 B~SA

Determine the equation of the asymptotes in each case.

Vertical asymptote: x = 0

Oblique asymptote:

The line passes through the
points A(0;4) and B(1;5)
The equation is :

Y —Ya=a(x —xy)
- 4—-5

a = YA—YB _ _
XA—Xp 0-1

y—4=1(x—-0)
So the equationisy = x + 4




Application #3 ";

Determine the equation of the asymptotes in each case.

Vertical asymptote:

x=—1landx =1

Horizontal asymptote: f J | k

y=1




Application #4
Which figure represent an asymptote?

10 15







