Exploring discontinuities and asymptotes
Lesson #11
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

x-int.: y-int.:
VA: HA:
Domain:

f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?
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x-int.:  x= -3, x=1 y-int:
VA: HA:
Domain:

f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?
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x-int.: x=-3,x=1 y-int: y=1
VA: =-2,x=3 HA:
Domain:

f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?
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x-int.: x=-3,x=1 y-int: y=1
VA: x=-2,x=3 HA: y=2
Domain: D = (—oc0, —2) U (—2,3) U (3, )

f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?
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x-int.: x=-3,x=1 y-int: y=1
VA: x=-2,x=3 HA: y=2
Domain: D = (—oc0, —2) U (—2,3) U (3, )

_ a1 (a)
)= e
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

N 0 5 A
»
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x-int.: x=-3,x=1 y-int: y=1
VA: x=-2,x=3 HA: y=2
Domain: D = (—oc0, —2) U (—2,3) U (3, )

_ a1 (a)
)= e

FO)=2C03 — 2Ly —y ;-0

2.(=3) 2

= f(x) = 2
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-(x—1)-(x+3)
(x+2)-(x—3)
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

i ° !
3456738 E
E —8-7-6-5-4-! 2345678
x-int.: x=-3,x=1 y-int: y=1 x-int.: y-int.:
VA: x=-2,x=3 HA: y=2 VA: HA:
Domain: D = (—oc0, —2) U (—2,3) U (3, ) Domain:
a-(x—1)-(x+3
)= s fx) =
F(0) = 242 :éél — a=2
(x—1)-(x+3)
= f(x) =gy
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

N 0 5 A
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SRR 0 S S S A

345678
x-int.: x=-3,x=1 y-int: y=1 x-int.: x=-2,x=1 y-int: y=2
VA: x=-2,x=3 HA: y=2 VA: x=-3,x=2 HA: y=6
Domain: D = (—oc0, —2) U (—2,3) U (3, ) Domain: D = (—o0, —3) U (—3,2) U (2, )
ORI ) fo) =

O=53 =3-1 — a=2

1)-(x+3
= f(x) = (Xj.z))(x(x 3))
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Rational function via its graph - exercises

New York City College of Technology CUNY'

N 0 5 A
»
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®

x-int.: x=-3,x=1 y-int: y=1
VA: x=-2,x=3 HA: y=2
Domain: D = (—oc0, —2) U (—2,3) U (3, )

f(X) _ a(x—1)-(x+3)

(x+2)- (xf3)'
—1)-3 a _
0)= 52 =121 = a2
X X
= f(x) =gy

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

MAT 1375 - Precalculus

3 4 5 6 7 8

SRR 0 S S S A

x-int.: x=-2,x=1 y-int: y=2
VA: x=-3,x=2 HA: y=6
Domain: D = (—o0, —3) U (—3,2) U (2, )

a0
F) = oo
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

N 0 5 A
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SRR 0 S S S A

3 4 5 6 7 8
x-int.: x=-3,x=1 y-int: y=1 x-int.: x=-2,x=1 y-int: y=2
VA: x=-2,x=3 HA: y=2 VA: x=-3,x=2 HA: y=6
Domain: D = (—oc0, —2) U (—2,3) U (3, ) Domain: D = (—o0, —3) U (—3,2) U (2, )

_ ak=1)6e3) b))
)= e F)= oo
3 a ! — a !
f(0) = 2(1;)27—1:”»:2 f(0) = g)?:f—2:>a:6
—1)(x+3) (x+2)-(x—1)
= f(x) = 3ot = f(x) = L0
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

] 5 x 1 1
° R |
sh
V2T |
T i
_6_5—4—3—2_11 i 2 3 fr 5 6
Ha | |
s | |
x-int.: y-int.:
VA:
HA:
Domain:
f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

] 577 1 1
° al !
NN
2 |
I |
_6_5—4—3—2_11 i 2 3 fr 5 6
Ha | |
i A !
x-int.:  x =2 y-int.: y = -1
VA: x=-1lx=1,x=4
HA: y=0
Domain: D= (-0, 1)U (=1,1) U (1,4) U (4,0)
f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.

What is its domain? What is its formula?

] 577 1 1
° al !
HEE
2 |
L i
_6_5—4—3—2_11 i 2 3 fr 5 6
Ha | |
5 | |
x-int.:  x =2 y-int.: y = -1
VA: x=-1lx=1,x=4
HA: y=0
Domain: D = (—oc0,~1) U(-1,1) U(1,4) U (4,00)
_ a(x—2)
)= woenen

0= =7=-1=a=2
2:(x—2
= f(¥) = DD =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

;5 i 1 i 8 i i
° tat— : ° A :
} ! ! | 5 ! !
1 i | ! 4 ] i
! ! ! s !
] ] ] : 2 : :
| | | i 1 i i
—6 -5 -4 3 2 i 2 3 fr 5 6 —6 -5 14 -3 dz"13 1 2 3 a4 5 6
| : 5] |
: : 1 —4 T T
J J |2 | |
| | H{— | /\ |
i i Y —7 1 ]
| | I J !
x-int.:  x =2 y-int.: y = -1 x-int.: y-int.:
VA: x=-1lx=1,x=4 VA:
HA: y=0 HA:
Domain: D= (-0, 1)U (=1,1) U (1,4) U (4,0) Domain:
f(x) - akx=2) f(X) _

(x+1)-(x—1)|-(x—4)
FO)= 22— 2L 1 — a=2
_ 2(x-2)
= () = tyeone-a
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

;5 i 1 i 8 i i
° bal | ° e -
} ! ! | 5 | !
! i i ! 4 i i
| | | i 3 i )
| i i ! 2 i |
| | | i 1 i |
—6 -5 -4 —3 —2 I 2 3\4 5 6 —6-5-14-3dy"11] 1 2 3 42 5 6
: | - |
: : 1 —4 T T
J J |2 | |
| | ] /\ !
i i Y —7 1 ]
| | I ! !
x-int.:  x =2 y-int.: y = -1 x-int.:  x= -1 y-int.: y=1
VA: x=-1lx=1,x=4 VA: x=-2x=1,x=3
HA: y=0 HA: y=0
Domain: D= (-0, 1)U (=1,1) U (1,4) U (4,0) Domain: D = (-0, —2) U (-2,1) U (1,3) U (3, 0)
S(x—2
)= woenes flx) =
_o. _a !
f(o):%:Tazfl = a=2
2:(x—2)

= () = tyeone-a
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.

What is its domain? What is its formula?

;5 i 1 i 8 i i
° Pao ! ° R R R
1 1 1 T 5 1 T
! | i ! 4+ !
| | | i 34/ !
! | i ! 29/ !
| | | i o i
—6 -5 —4 13 —2 1 2 34 s —6-5-14-3dy"11] 1 2 3 42 5 6
B =
: : 1 —4 T T
! ! I !
| | | s i /\ !
H " 1 —7 I I
i 1 1 _8 ' 1
x-int.:  x =2 y-int.: y = -1 x-int.:  x= -1 y-int.: y=1
VA: x=-1lx=1,x=4 VA: x=-2x=1,x=3
HA: y=0 HA: y=0
Domain: D= (-0, 1)U (=1,1) U (1,4) U (4,0) Domain: D = (-0, —2) U (-2,1) U (1,3) U (3, 0)
_ a-(x—2) _ a-(x+1)
)= oo )= o3
| ]
fO)==22=2=—-1 = a=2 fO)=2=1= a=6
_ 2:(x—2) _ 6-(x+1)
= f(¥) = DD = = f(¥) = =90
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

10
9
8
7
6
5
-+
3
2
1

:

—2
-3
—4
x-int.: y-int.:
VA: HA:
Hole:
Domain:
f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

:

x-int.:  x=3 y-int.: y =6
VA: x =2 HA: y=4
Hole: x=5

Domain: D = (—o00,2) U (2,5) U (5,00)
f(x) =
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.
What is its domain? What is its formula?

=

x-int.:  x=3 y-int.: y =6
VA: x=2 HA: y=4
Hole: x=5

Domain: D = (—00,2) U (2,5) U (5, %)
f(X) — a-(x—3):(x—5)

fx—2)»(x—5)
f(O):%:6 — 3:5.6:4
_ 4(x—3)(x—5)
= f(x) = 59
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.

What is its domain? What is its formula? . .
@ From previous exercise:
8
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f 4 5 6 7 8 S

_al
' f(x) = % has hole at x = 5.
x-int.: x=3 y-int.: y =06 Q: What is the y-coordinate of the
VA: x=2 HA: y=4 removable singularity?
Hole: x=5

Domain: D = (—00,2) U (2,5) U (5, %)
f(X) — a-(x—3):(x—5)

(—2)-(x—5)
_ 3L —2.6—
_ 4(x—3)(x—5)
= f(x) = 59
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.

What is its domain? What is its formula? . .
@ From previous exercise:
8

o
4.5 6 7 8 |
Lal

' 4 (x—=3)-(x—

f(x) = W has hole at x = 5.

\

x-int:  x=3 y-int: y =6 Q: What is the y-coordinate of the
VA: x=2 HA: y=4 removable singularity"
Hole: x=D5 . (x=3)
A: For x #5: X
Domain: D = (—o0,2) U (2,5) U (5,0) 7 flx) = (X 2)
(3. (x5) So, as x approaches 5, x —5
a-(x—3)(x—
f(x) = —2)-(x=5)_ y = f(x) approaches
|
f0)=%=6—= a=3-6=4 y =
— f(x) = e
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Rational function via its graph - exercises

Find the intercepts and the asymptotes of the rational function displayed below.

What is its domain? What is its formula?

@ From previous exercise:
8
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4.5 6 7 8 |
Lal

' 4 (x—3)-(x—

f(x) = W has hole at x = 5.

x-int.:  x=3 y-int: y =6 Q: What is the y-coordinate of the
VA: x=2 HA: y=4 removable singularity?
Hole: X =5 A: For x #5:  f(x) = (XX 23)

Domain: D = (—00,2) U (2,5) U (5, o)

So, as x approaches 5, x —5

f(x) = % y = f(x) approaches
FO)=226 = a=2.6=4 y%%:%:%%2.667
_ 4(x—3)(x—5)
= () =109 — The singularity is at (x,) = (5, 2).
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Asymptotic behavior at infinity

Asymptotes of a rational function f(x)

Using a long division f% we can write f(x) = g(x) + P

e for polynomials g(x) and p(x).
When deg(p) < deg(q). £

)!
the rational function qg; has a horlzontal asymptote y = 0, and so:

for x —» £oo:  f(x) = g(x)
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Asymptotic behavior at infinity

Asymptotes of a rational function f(x)

Using a long division f% we can write f(x) = g(x) + P

e for polynomials g(x) and p(x).
When deg(p) < deg(q). £

)!
the rational function qg; has a horlzontal asymptote y = 0, and so:

for x —» £oo:  f(x) = g(x)

@ Find the slant asymptote of

F(x) = 2=z,
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Asymptotic behavior at infinity

Asymptotes of a rational function f(x)

Using a long division E— we can write f(x) = g(x) + P for polynomials g(x) and p(x).

q(x
When deg(p) < deg(q). £(x)

)!
the rational function 2 a0 has a horlzontal asymptote y = 0, and so:

for x —» £oo:  f(x) = g(x)

@ Find the slant asymptote of

f(x) = 3x2—5x+42 ]

x—4
Solution: Use long division:
3x +7
x—4 ‘ 3x? —5x +2
—(3x* —12x)
7x +2
—(7x -28)

30

Thus: f(x) = w =3x+T7+ =
has slant asymptote
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Asymptotic behavior at infinity

Asymptotes of a rational function f(x)

Using a long division E— we can write f(x) = g(x) + P for polynomials g(x) and p(x).

q(x
When deg(p) < deg(q). £(x)

)!
the rational function 2 a0 has a horlzontal asymptote y = 0, and so:

for x —» £oo:  f(x) = g(x)

@ Find the slant asymptote of

f(x) = 3x2—5x+42 ]

x—4
Solution: Use long division:
3x +7
x—4 ‘ 3x? —5x +2
—(3x* —12x)
7x +2
—(7x -28)

30

Thus: f(x) = w =3x+T7+ =
has slant asymptote

y=3x+7
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Asymptotic behavior at infinity

Asymptotes of a rational function f(x)

Using a long division %, we can write f(x) = g(x) + PEX for polynomials g(x) and p(x).

When deg(p) < deg(q), the rational function % has a horizontal asymptote y = 0, and so:

for x — too:  f(x) = g(x)

@ Find the slant asymptote of @ Which polynomial does
Flx) = 2552, fx) = gt
Solution: Use long division: asymptotically approach?
3x +7
x—4 ‘ 3x2 —5x +2
—(3x* —12x)
7x +2
—(7x -28)
30

Thus: f(x) = w =3x+T7+ =
has slant asymptote

y=3x+7
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Asymptotic behavior at infinity

Asymptotes of a rational function f(x)
f(x)

Using a long division 6

When deg(p) < deg(q), the rational function

for x — *o0:

we can write f(x) =

g(x)+ PEX for polynomials g(x) and p(x).

% has a horizontal asymptote y = 0, and so:

f(x) =~ g(x)

@ Find the slant asymptote of

f(x) = 3x2—5x+42 ]

x—4
Solution: Use long division:
3x +7
x—4 ‘ 3x? —5x +2
—(3x* —12x)
Tx +2
—(7x -28)
30
Thus: f(x) = w =3x+T7+ =
has slant asymptote
y=3x+7

New York City College of Technology CUNY

MAT 1375 - Precalculus

@ Which polynomial does
f(X) — x3+4x2—5x+7

x+2
asymptotically approach?
Solution:
x2 +2x -9
x+2 [ X 44 —5x 47
7(x3 +2x2)
2x2 —5x
—(2x% +4x)
—9x +7
—(—9x —18)

25

3,42
Therefore f(x) = X9t

approaches: y=x>+2x-90
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3

1.2 3 A5 6

As x — —2, what does y approach?
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3

1.2 3 A5 6

As x — —2, what does y approach?
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3

1.2 3 A5 6

As x — —2, what does y approach?
y— -1
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at

(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3

As x — —2, what does y approach?
y— -1

New York City College of Technology CUNY'
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When x — 2+ > y =
When x — 27 -  y—
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at

(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3

As x — —2, what does y approach?
y— -1

New York City College of Technology CUNY'

MAT 1375 - Precalculus

When x =27 = y =5
When x — 27 = y—3
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at
(x,y) where x and y are integer values.

As x — 4, what does y approach?
y—3

As x — —2, what does y approach?
y— -1

o

When x =2t = y—5

When x — 27 = y—3
° :
-1 —J 1 3 2 5 6
When x —37 = y-—
When x — 37 = y—
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at Qo
(x,y) where x and y are integer values.
When
3 When
Qo
As x — 4, what does y approach?
y—3
e 3
When
When
As x — —2, what does y approach?
y— -1
New York City College of Technology CUNY' MAT 1375 - Precalculus

R N S S

-1 l 1 I 5 o
-1

x—=3" = y—=2
x—=+3 = y—=6
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Function values approaching a discontinuity - exercises

@ Assuming the following graph has a hole at Qo
(x,y) where x and y are integer values.

Now s e oo

When x =2t = y—5

T 3 When x — 27 = y—3
o ° ]
As x — 4, what does y approach? °
y —3 .
e 3 2

-1 l 1 I 5 o
-1

When x =3t = y—2
When x — 37 = y—6

In calculus, this will be written as:

As x — —2, what does y approach?
y—=-1 lim f(x)=2 and lim f(x)=6

x—31 x—3~

— "=y = = = TR
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Function values approaching a discontinuity using a formula - exercises

x—2
Q Let f(x) =272
When x =27 = y —

When x =27 — y—
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Function values approaching a discontinuity using a formula - exercises
— (=2
0 Let f(x) =272
When x =27 = y —
When x =27 — y—
Use calculator to find values close to 2:

X ‘ y X ‘ y
21 0.2380. .. 1.9 -0.2631. ..
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...
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Function values approaching a discontinuity using a formula - exercises
x—2
Q Let f(x) =272
When x =2t — y =025
When x—2- =— y— —025
Use calculator to find values close to 2:

X ‘ y X ‘ y
21 0.2380. .. 1.9 -0.2631. ..
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...
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Function values approaching a discontinuity using a formula - exercises

x—2
Q Let f(x) =272
When x =2t — y =025
When x—2- =— y— —025
Use calculator to find values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~
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Function values approaching a discontinuity using a formula - exercises

x—2
Q Let f(x) =272
When x =2t — y =025
When x—2- =— y— —025
Use calculator to find values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= %

When x =17 = y—
When x— 17 —_— y —
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Function values approaching a discontinuity using a formula - exercises

Q Let f(x)= 2

2x-|x—2|

When x =2t — y =025
When x—2- =— y— —025

Use calculator to find

values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= ¥t

x—1

When x =17 = y—

When x—=17 = y—

Use calculator to find values close to 1:
X ‘ y X ‘ y
1.1 0.4880... 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012...
1.001 | 0.4998... 0.999 | 0.5001...
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Function values approaching a discontinuity using a formula - exercises

Q Let f(x)= 2

2x-|x—2|

When x =2t — y =025
When x—2- =— y— —025

Use calculator to find

values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= ¥t

x—1

When x =17 = y =05

When x — 17 — y—05
Use calculator to find values close to 1:
X ‘ y X ‘ y
1.1 0.4880... 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012...
1.001 | 0.4998... 0.999 | 0.5001...
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x—2
Q Let f(x) =272
When x =2t — y =025
When x—2- =— y— —025

Use calculator to find values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= ¥t

x—1
When x =17 = y =05
When x — 17 — y—05
Use calculator to find values close to 1:
X ‘ y X ‘ y
1.1 0.4880... 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012...
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5
Thus: limy—1f(x) =0.5

MAT 1375 - Precalculus

Function values approaching a discontinuity using a formula - exercises

11. Discontinuities and asymptotes

7/9



Q Let
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_ _(x=2)
f(X) T 2x|x—2|

When x =2t — y =025
When x—2- =— y— —025
Use calculator to find values close to 2:

x |y x |y

2.1 0.2380... 1.9 -0.2631. ..

2.01 0.2487. .. 1.99 -0.2512. ..

2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

—1
Q Let f(x)= %
When x =17 = y =05
When x — 17 — y—05
Use calculator to find values close to 1:
X ‘ y X ‘ y
1.1 0.4880... 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012...
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5

Thus: limy—1f(x) =0.5

Q Let
When
When
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x—2
Q Let f(x) =272
When x =2t — y =025
When x—2- =— y— —025

Use calculator to find values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= %

When x =17 = y =05
When x — 17 — y—05

Use calculator to find values close to 1:

X ‘ y X ‘ y

1.1 0.4880. .. 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012. ..
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5
Thus: limy—1f(x) =0.5

Function values approaching a discontinuity using a formula - exercises

Q Let f(x)=22

x—4
When x =47 = y-—
When x—-4~ = y—

Use calculator to find values close to 4:

ZJ x|y x|y
11

' 4.1 -9 3.9
A s 4.01 -99 3.99 101
/ 4.001 | -999 3.999 | 1001
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x—2
Q Let f(x) =272
When x =2t — y =025
When x—2- =— y— —025

Use calculator to find values close to 2:

x|y x|y

2.1 0.2380... 1.9 -0.2631...
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= %

When x =17 = y =05
When x — 17 — y—05

Use calculator to find values close to 1:

X ‘ y X ‘ y

1.1 0.4880. .. 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012. ..
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5
Thus: limy—1f(x) =0.5

Function values approaching a discontinuity using a formula - exercises

Q Let f(x)=22

x—4
When x =47 = y— —o0
When x—4~ — y— 4+

Use calculator to find values close to 4:

ZJ x|y x|y
11

' 4.1 -9 3.9
A s 4.01 -99 3.99 101
/ 4.001 | -999 3.999 | 1001
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Function values approaching a discontinuity using a formula - exercises

x—2
Q Let f(x) =272
When x =2t — y =025

When x—2- =— y— —025
Use calculator to find values close to 2:
x |y x |y
2.1 0.2380... 1.9 -0.2631. ..
2.01 0.2487. .. 1.99 -0.2512. ..
2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

Q Let f(x)= %

When x — 17 =
When x— 17 =

y — 0.5
y — 05

Use calculator to find values close to 1:

X ‘ y X ‘ y

1.1 0.4880. .. 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012. ..
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5
Thus: limy—1f(x) =0.5
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Q Let f(x)=22

x—4
When x =47 = y— —o0
When x—4~ — y— 4+

Use calculator to find values close to 4:

J x|y x|y
11

MAT 1375 - Precalculus

4.1 -9 3.9
AT 4.01 -99 3.99 101
) / 4.001 | -999 3.999 | 1001
lim f(x) = —oc0 lim f(x) = +o0
x—4+ x—4—
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Function values approaching a discontinuity using a formula - exercises

_ _(x=2) _
O Let f(X) = 2>:<|X_2| Q@ Let f(X) = %
When x =2t — y =025 When x — 471 = y— —00
When x—2- =— y— —025 When x — 4~ . y — + 00
Use calculator to find values close to 2: Use calculator to find values close to 4:
x |y x |y ‘
21 [02380... 19 [-0.263L.. ; x |y x |y
2.01 0.2487. .. 1.99 -0.2512. .. ! 4.1 -9 3.9 11
2.001 | 0.2498... 1.999 | -0.2501... 3 /5 — 4.01 -99 3.99 101
lim f(x) =025 lim f(x)=—0.25 4.001 | -999  3.999 | 1001
2 2- . .
- 7 lim f(x) = —oc0 lim f(x) = +o0
0 Let f(x) =L x4t x4~
po
3
When x -1 = y =05 Q Let f(x)= %z
When x -1 = y—05 When x — -2 =— y—
Use calculator to find values close to 1: When x —+-27 — y—
X ‘ y X ‘ y
1.1 0.4880... 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012...
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5
Thus: limy—1f(x) =0.5
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Function values approaching a discontinuity using a formula - exercises

_ _(x=2) _
Q Let f(x) = 5y @ Let f(x)=22
When x =2t — y =025 When x — 471 = y— —00
When x—2- =— y— —025 When x — 4~ . y — + 00
Use calculator to find values close to 2: Use calculator to find values close to 4:
x |y x |y ‘
21 [02380... 19 [-0.263L.. ; x |y x |y
2.01 0.2487. .. 1.99 -0.2512. .. ! 4.1 -9 3.9 11
2.001 | 0.2498... 1.999 | -0.2501... [ /5 o 4.01 -99 3.99 101
lim f(x) =025 lim f(x)=—0.25 4.001 | -999  3.999 | 1001
2 2- . .
- 7 lim f(x) = —oc0 lim f(x) = +o0
0 Let f(x) =L x4t x4~
o
3
When x -1 = y =05 Q Let f(x)= %z
When x -1 = y—05 When x — -2 =— y—
Use calculator to find values close to 1: When x — =27 = y—
X |y X |y Use calculator to find values close to —2:
11 [04880... 09 [05131... :
1.01 0.4987. .. 0.99 0.5012... s X ‘ y X ‘ y
1.001 | 0.4998...  0.999 | 0.5001... ~ 19 1 21 )
We write: lim,_,1+ f(x) = 0.5 TN -le9 | lol 201 99
li f _ ) -1.999 | 1001 -2.01 | -999
im,_,;- f(x) =05 .
Thus: limy—1f(x) =0.5
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Q Let
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_ _(x=2)
f(X) T 2x|x—2|

When x =2t — y =025
When x—2- =— y— —025
Use calculator to find values close to 2:

x |y x |y

2.1 0.2380... 1.9 -0.2631. ..

2.01 0.2487. .. 1.99 -0.2512. ..

2.001 | 0.2498... 1.999 | -0.2501...

lim f(x)=0.25 Ilim f(x)=—0.25
x—2+1 x—2~

—1
Q Let f(x)= %
When x =17 = y =05
When x — 17 — y—05
Use calculator to find values close to 1:
X ‘ y X ‘ y
1.1 0.4880... 0.9 0.5131...
1.01 0.4987. .. 0.99 0.5012...
1.001 | 0.4998... 0.999 | 0.5001...

We write: lim,_,+ f(x) = 0.5
lim,_,,- f(x) =0.5

Thus: limy—1f(x) =0.5

Q Let f(x)=2=2
When x =47 —
When x — 47 =

Function values approaching a discontinuity using a formula - exercises

y— — o0
y— +0o0

Use calculator to find values close to 4:

J x |y x |y

' 4.1 -9 3.9 11
A 4.01 -99 3.99 101

/ 4.001 | -999 3.999 | 1001
lim f(x) = —oc0 lim f(x) = +o0
x—4+ x—4—

Q Let f(x)= i—j:g

When x — -2t — y— +o0
When x —» -27 — y— —

Use calculator to find values close to —2:

3

2

lim f
x——2+

MAT 1375 - Precalculus

I X ‘ y X ‘ Yy
-1.9 11 2.1 -9
7 -1.99 101 -2.01 -99
-1.999 | 1001 -2.01 | -999
(x) =400 lim f(x)=—00
X—=—2"
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Approaching infinities - exercises

O Let f(x)= 10

5x—7
When x = +00 — y—

New York City College of Technology CUNY MAT 1375 - Precalculus 11. Discontinuities and asymptotes 8/9



Approaching infinities - exercises

O Let f(x)= 10

5x—7

When x — +o00 N

Use calculator to find larger and larger

function values:

7
5
5
n

New York City College of Technology CUNY

IR R 10000
L 100000

2.805. ..
2.800. ..
2.800. ..
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Approaching infinities - exercises

Q Let f(x)= 1240
When x —» +00 =— y—28
Use calculator to find larger and larger

function values:

: \\ 100

1000 | 2.805...

SN 10000 | 2.800.
3 100000 | 2.800. ..
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Approaching infinities - exercises

Q Let

When x — +o00 N

flx) = 3t

y — 2.8

Use calculator to find larger and larger
function values:

7

5
5
n

\\ 100

1000 | 2.805...

New York City College of Technology CUNY

IR R 10000 | 2.800...
100000 | 2.800...

lim f(x)=28=2%

X—+00
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Approaching infinities - exercises

Q Let

When x — +o00 N

flx) = 3t

y — 2.8

Use calculator to find larger and larger
function values:

7

5
5
n

\\ y
100

2.851...

Q Let

1000 | 2.805...
IEREEREEERE] 10000 | 2.800...
100000 | 2.800...
lim f(x)=28=1
x—++00 ( ) 5

f(x) = 2ol

When x — —0c0o — y—
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Approaching infinities - exercises

O Let f(x)= 10

5x—7
When x —» +00 =— y—28

Use calculator to find larger and larger
function values:

: \\ 100

1000 | 2.805...

,,1: R NP N R S e ar ) 10000 | 2.800...
L 100000 | 2.800...
lim f(x)=28=2%4
x—++00 ( ) 5
_ 352 —17x+4
Q Let f(x)= o

When x =+ —-00 — y—
Use calculator to find smaller and
smaller function values:

’//—/_/ 3 =
: —100

1.503...

—1000
e R —10000 | 1.500...
—100000 | 1.500...
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Approaching infinities - exercises

O Let f(x)= 10

5x—7
When x —» +00 =— y—28

Use calculator to find larger and larger
function values:

: \\ 100

1000 | 2.805...

,,1: R NP N R S e ar ) 10000 | 2.800...
L 100000 | 2.800...
lim f(x)=28=2%4
x—++00 ( ) 5
_ 352 —17x+4
Q Let f(x)= o

When x — -0 = y—15
Use calculator to find smaller and
smaller function values:

’//—/_/ 3 =
: —100

1.503...

—1000
R TR T T T TR R R TR R R Rl —10000 | 1.500...
—100000 | 1.500...
lim f(x)=15=3

X——00
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Q Let

Q Let
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Approaching infinities - exercises

flx) = 8
When x —» +00 =— y—28

Use calculator to find larger and larger
function values:

7
5
5
n

100 .
: 1000 | 2.805. .
AR ERERRERNE 10000 | 2.800..
L 100000 | 2.800..
lim f(x)=28=2%4
x—++00 ( ) 5
_ 3x2—17x+4
F(x) = S s
When x — -0 = y—15

Use calculator to find smaller and
smaller function values:

’//—/_/ 3 =
: —100

1.503...

—1000
TR TR TRTR TaCR] R —10000 | 1.500...
—100000 | 1.500...
lim f(x)=15=3

X——00

Q Let
When

MAT 1375 - Precalculus

_ —6x’47x—8
f(X) - X3x+:
X =400 = y-—
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Approaching infinities - exercises

Q Let f(x)= 1240
When x — +o00 N

Use calculator to find larger

function values:

7
5
5
n

X1y
100 | 2.851...
: 1000 | 2.805... s |
B ERERER RN 10000 | 2.800... z
N 100000 | 2.800... .
lim f(x)=28=1
X—r+00 ( ) 5 i
_ 3X2—17><+4 Ik
Q Let f(x) = 37=¢% ;
When x— —0c0 = y—15

O Let f(x)= —90is
y—>28 When x — 400 — y—
and larger Use calculator to find larger and larger

function values:

Use calculator to find smaller and

smaller function values:

—-100

1.539...

—1000 | 1.503...
T TE A TR TR TR R —10000 | 1.500...
—100000 | 1.500...

lim f(x)=15=3

X——00

New York City College of Technology CUNY'

MAT 1375 - Precalculus

X y
100 -195.1. ..
1000 -1995.0...
10000 -19995.0. ..
100000 | -199995.0...
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Approaching infinities - exercises

Q Let f(x)= 1240
When x — +o00 N

Use calculator to find larger

function values:

7
5
5
n

y — 2.8
and larger

X1y
100 | 2.851...
: 1000 | 2.805. ..
AR ERERRERNE 10000 | 2.800...
L 100000 | 2.800...
lim f(x)=28=2%4
x—++00 ( ) 5
_ 352 —17x+4
Q Let f(x)= o
When x — -0 = y—15

Use calculator to find smaller and

smaller function values:

—-100

1.539...

—1000 | 1.503...
T TE A TR TR TR R —10000 | 1.500...
—100000 | 1.500...

lim f(x)=15=3

X——00

New York City College of Technology CUNY'

MAT 1375 - Precalculus

_ —6x2+7x—8
Q Let f(x)= 73;;74
When x — 400 =

function values:

y— —o00
Use calculator to find larger and larger

L e e X y
By 23 456789
E 100 | -105.1...
] 1000 -1995.0. ..

10000 -19995.0. ..
1 100000 | -199995.0...
i

lim f(x)=—o0

X—r+00

11. Discontinuities and asymptotes
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Approaching infinities - exercises

O Let f(x)= 52 O Let f(x)= =ocines
When x—>+oo. = y—28 When x —++o00 =— y— —o0
Use calculator to find larger and larger Use calculator to find larger and larger
function values: function values:
. \\ x|y
: 100 | 2.851. ..
: 1000 | 2.805... S S X y
AR ERERRERNE 10000 | 2.800... - 100 -195.1. ..
L 100000 | 2.800. .. - 1000 -1995.0. ..
lim f(x)=28= % 10000 -19995.0. ..
X—rtoo , ] 100000 | -199995.0...
Q Let f(x) =350 :
When x— —0c0 = y—15 lim f(x) = —oc
Use calculator to find smaller and x—r+00 -
smaller function values: Note that we can compute the slant
/// ' x|y asymptote via a long division:
—100 | 1.539...
—1000 | 1.503... —28
P TR T 7 T TROR R Ry —10000 | 1.500... f(X) =—2x+5+ 3x+4
—100000 | 1.500...
H — 3
X_I:TOQ f(x)=15=3
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Approaching infinities - exercises

__ 14x+6 X2+ Tx—
Q Let f(X) - Sx:—7 Q Let f(X) = %
When x—>+oo. — y—238 When x—= 400 = y— —
Use calculator to find larger and larger Use calculator to find larger and larger
function values: function values:
. x|y S
. \\ 100 2851, \\‘fﬁ—Zx—S
: 1000 | 2.805... W S X y
AR ERERRERNE 10000 | 2.800... z 100 -195.1. ..
- 100000 | 2.800... ] 1000 -1995.0. ..
lim f(x)=28= % 10000 -19995.0. ..
e 100000 | -199995.0. ..
O Let f(x) = 3= :
When x — —-0c0 = y—15 m f(x) = —
Use calculator to find smaller and x—+00 -
smaller function values: Note that we can compute the slant
/// ' x|y asymptote via a long division:
—100 | 1.539...
—1000 | 1.503... —28
oS 78 TS TS TR TROR R R R RUE RN —10000 | 1.500... ) =-2x+5+ 3x+4
—100000 | 1.500...
lim f(x)=15= % — slant asymptote is y = —2x + 5
X— —00
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