C12 - 9.0 - Rationals Review

Holes: Factor the top, Factor the bottom. If a factor cancels, there is a hole when the factor equals zero.

X 1 x—3=0 1 1 Domain Restriction:
y= = B _ _ > Hole: 1 :
LD +2)  x+2 x=3 Y=@®+2 5 T X %3
Vertical Asymptote: denominator = 0 I R:y # hole I
y = 1 - x+1=0 Set denominator equal to zero and solve. X y
+ - _
* x=-1 2 -1
VA -1 und
VA: x=-1 Domain Restriction: x # VA or Holes 0 1
Horizontal Asymptote: Point on Both sides of VA
(And between VA's)
Case 1: Case 2: Case 3:
25 1 3x* HA: y =
’ x ;;F HA: y = 0 ﬁ L y= 2 X y
— 2
. 1
HA: mone —+c—5+c HA: y=c 3x2 3 oo ?
x x —_4+¢ HA y=s+c¢
2x2 2

Range Restrictions: y # HA or Holes

Close to asymptote
Intercepts x — intercepts: Set y = 0 and Solve (x,0) Through point/s
y — interceptes: Set x = 0 and Solve 0,5) Close to asymptote

Slant Asymptote: Do Synthetic or Long Division and if the Quotient, the Answer,is a linear
function that is the equation of the slant asymptote.(Case #1)

Graph: Holes,VA,HA,TOV,x — int,y — int, SA

2

x—1 x—1

2 3x—1 2 3x—-1
+3 +3 3 x—1= ——+3=

. x—1§3x—1 x=+1 +1|3 -1 |*71 x—1
T3 X 3x —3

le 3x_X'3—1 — —I— \ll+3

2
x—1 * x—1 3 2
3x—1
_ 2
i s+ 2
a a a(HA)(x — int)(holes)
Y=otk Y=va™t Y = THA)(VA's) (holes)
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C12 - 9.0 - Rationals Graphs
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S
y_x—h
C12-9.1 - Graph TOV HT xy-int Notes
y==
X y
-5 1 y =
—z=-02 (
-1 -1 y=1(——)
y== 1 ~10 y=-10
X - -
10 0.1
1 10
HA: y=k 10~ %1
1 1
5 1
5
x — int: _l y — int: _1
= y==
1 1
VA: Set Denominator = 0 and solve 0= X y==

@ Domain:E @

End Behavior

X — 00, y—)O+

X — —o00o, y—0"

As x gets close to ...

Behavior near Asymptote

x - 17, y — 00
x—- 17, y - —
VA: x=1 Domain:x # 1
VA: x — int: y — int:
x—1=0 1 x y
__1 y=x—1 0 -1
D |t 1
0= y—m 1 und
x -1 y=-1 2 1

1
Careful! (x—1)><0=x_1><(x—1)
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C12-9.1 - Horizontal Asymptotes Cases Notes

m>n
m<n

m=n

HA: none

HA: y=0 or HA:y=
a

HA:y=E or HA:y=

Case 1:
If the exponent of x is higher
on the top than the bottom
x3
y== , X HA: none
x +—
=3
_4A
Case 2 T
4__
x1 X1 1
y=2 y=z*t1 o
-——y G e
| L L | xL
xl 1X1 + 1x2 12 3 4
x2 T 1x2
LCD
If the exponent of x is higher on the bottom If case 2 is shifted up or down = ¢
HA:y=0 HA:y=c y=1
Case 3:
2 4x?
= 4x y = PR ) +1
1x2 + 2 Ix*+1
| | | | | XL
4 2 -1 1 2 3 4
- 4x? _5x%+1 -t

If the exponent of x is the same on the top as the bottom

4
HA:y:I

HA: y = fraction of coefficients

LCD

. 1=
1x2+1 1x2+1
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4
HA:y=7+1=5

If case 3 is shifted up or down = ¢

HA: y = fraction of coefficients + ¢



C12-9.2 - Graph VT Add Fractions Long Division Notes

Add Fractions Long Division
1
-+1 X x+1
X >
1 ' x ‘
;+1X;
o x 1
1.x @
§+315 remainder
X x+1 1
=14-
X X
x+1 P(x)
y= =Q(x) +
X xX—a xX—a
*x+1 x 1 1 |Separate Fractions
x  x ;:1+; a+tb a b
c ¢ ¢
x — int: y —int:
1 x+1
== — _* x+1
y—ic+1 y X y=—+1 y=— x y
x + _
Ji xic-l 0 0 und
—1=- x X 0= X X 2
X X
—1x=1 0=x+1

=
I
I
—_
=
I
I
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C12-9.2 - Graph HT VT Add Fractions Long Div Notes

ALy!

x — int:
= 1 +1
y_x—l
= 1 +1
T x—1
_ 1
T x—1
( Dx-1= ! X 1
X =1 (x )
—x+1=1
x=0
(0,0)

Careful!

(x—1)x0=

N R, O R

0= ——

x—1

X

x—1
0=x
x=0

und
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x—1

1x
x—1+ x—1
1 x—1

x—1 x-—1
1+x—1

(x =D(x—-1)
X

x—1) x+0
x—1

x—1 x-1

X (x—1)

(0,0)



C12-9.3-Graph VE VR Notes

X y
-1 1
0 und
1
X y
-1 -2
0 und
2
VA: x=0
X y
-1 1
0 und

Rat Page 7



C12 -9.4 - Graph 2xVA's Notes

f Ty1¢ x y
14T A ) 2 1
15T ‘ y=x2_1 3
1 -1 und
1 2
(—2,5) : i “ 2, —) 0 -1
HA: y=20 1 und
4 3 2 (0, 1)‘ 2 1
)/ 3
o7 |!
s |
(L1
L AR
VA: x=—-1 VA: x=1
VA: x2—1=0 x — int: y = 21 int: y = 1
(x+Dx-1)=0 x1—1 x21—1
=x2—1 y_02_1
x+1=0 x—1=0 0%1 -1
x=-1 x=1 Y
(0'_1)
X y
) -2 2
| 5
1 und
\ 0
‘ 2
3
‘ und
‘ 4 4
) 5
VA: x=-1 VA: x =3
VA: x2—2%x—-3=0 X — int: y —int:
x+1Dx-3)=0
0=— > _ 0
x+1=0 X—3=0 S Y =02 200)-3
x=-1 x =3 x; y:o

(0,0)
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C12 -9.5 - Holes Notes

B x—1Dkx+2)
- x+ 2
x—1D(x .
MNCEVES) Ty
X, 2 a4+
y=x—1 S
2.__.
Hole: x+2=0 Set what you've 4
x = —2  crossed off X
equal to zero il _13 _12 _ll 1 12 l3 i; »
y=x-1 and solve. /
y=-2-1 _(x—l)(x+2)
y=- - x+2

y= x+3
(x—1(x+3) - ~ x+3
3 Pox-1=0 VS G-DE+3)
y= T
(x —1D(NI)
_ 1
y_x—l

Hole: x+3=0

x =-3
1
y_x—l
T
YT 53—
1
Y=
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C12 - 9.6 - Slant Asymptote Notes

x2

y=x+1
VA: x+1=0 HA: X" none
x=-1 X
x2
Slant Asymptote x—1 x+1=0
= _ —-1]11 O 0
x+15x2+0+0 x 1
— x%+x ‘l’ + \l'_l +1
—x+0 1 -1 +1
- —x—1 Slant Asymptote
x2 1+ 1 14 1 1
= — _ X — e — e
x+1 " x+1 x+1 x 1+x+1
P(x)
x—a_Q(x)+x—a Slant+Divisor
Slant Asymptote
ymp
‘( / y:x—l
(
] g x
4 3 2 - Y
( —4 -1
( -1 und
/"' 0 0
P
41y 2 1
A1 X =x—-1+—
m x+1 x+1
7/ T x+1 1
x_lxx+1+x+1
VA: x=-1 X2—1+1
x+1
X2
x+1
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C12-9.7 - HT/VT Graph -> Equation Notes

S ——" -
y_x—h y_
y_x_2+k x—2=0 VA x=2
y_x—z - L y=
= a HA y:k
y_x—Z
1= a
S 3-2 (31
(x,y)
a=1
¥ Tx=h Y=vast
— +k x=0
Y=¥=0 =04 x=0
y==+k
a _ o
y=--1 k=-1 HA y-1
0=--1 (1,0)
(x,¥)
a=1
_ax-m) _ HA(x — int) 1
x—h y= VA 1
X
_a(x—r) 1—1X§ Add Fracti -
S VA: x=0 315 . X ractions:
a(x—1) x=1 x:int: (1,0) ——=
y=—— x—1=0 XX
X
p 1
—(x—1 __x_
3“% HA: y=-1  Case3: ~1x y=-—
1x
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C12-9.7 - E/C/R Graph -> Equation Notes

-2 ik
y_x—h
y=3 Tk x=0 VA x=0
y=—+0 k=0 HA: y=0
HA: y=k
y==
3=1 (1,3)
(x, )
a=3

VA: x=0 e
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x=0 VA: x=0

k=0 HA: y=0

HA: y=k

(1,-2)
()



C12-9.7 - HT/VT Combo Graph -> Equation Notes

-_¢ +k
'« “y y_x—h
4__
' y= a x =—=2 VA: x=-2
| T X +2 X+2=0
2_._.
| y = a_ _ k=—-1 HA: y=-1
‘ 19 x+2
— NP3 a HA: y=k
4 3 2 T—r 23 42 y = -1
g -'- @] S = x+2
' 1 HA: y=-1 . a .
) C—1+2 (=1,0)
T (x,y)
' 44 a=1
a(x—r1) _ HA(x —int) 1
y= - 1 x+2
x—h vA's 1 X +2
_ate=n) ST
x+2 VA:x = =2 X+2 x+2
—x—1
=a(x+1) x=-1 x—int:(—1,0) )
X +2 x+1=0 X
—-(x+1)
—(x+1 = -
=¥ HA:y =—1 Case3: —1lx x+2
x4+ 2 1z
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C12-9.7 - HT/VT Combo Graph -> Equation Notes

YEarna=p Tk

a
Y=arna—p "

a
y

T+ 2)(x-2)
1 a 1
e — 3,—
5 (B3+2)(3-2) E 5;
X,y
a=1
~ 1
Y=+ D=2
= .
yEroatk y=a(3§,A,LSnt)+HA
_ax+1)
Y a =D X
_alx+1)
e T
_alx+1)
YT G+ 3 —1)
3 a(2+1) 3
5 (2+3)(2-1) EZ’S;
X,y
3_3a
55
VA: x=-3 VA: x=1 a=1
_ a(x —1) _ HA(x — int) %
T~ T x—nh - VA's
(x+1)

Y= x+3)a -1

HA: y=0 Case2: x

x2
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C12-9.7 - Holes Graph -> Equation Notes
| y= a | ‘yZa(x—int)(holes)

x—h (VA's)(holes)
+2
y:a(x )+k Xx=-2 hole:

_a(x+1)(x+2)

)é (x+2)

1 x=-1
yza(xz-w)(X)/-VZ) x+1=0 x—int:(0,—1)
y=alx+1) (0,1

(x,y)
1=a(0+1)
a=1
HA: none
y = 4 _a(x —int)(holes)
x_h = T (VA's)(holes)
y=% X3 hole: (3,-14)
_a(x—3) x=-2 VA x=-2
Y= x+D)(x—3) x+2=0
a(x+4)(x —-3) x=—4 X—int:
y= (x +2)(x = 3) x+4=0 (0,—4)
_ a(x +4)(x —3)
y= (x+2)(x—3)
o — a(O + 4) (0, _2)
_ta
Y72
a=-1
142
HA: Case 3: 11:;
_ 1
y=-1
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C12-9.7 - Slant Graph -> Equation Notes

/SA: y=x+1
=2 4 Slant SA: y=x+1
}’—m an/ :
— +x+1 = Slant +
y_x+2 x y=otan Divisor
X
— a
4 1=_1+2—1+1 (-1,1)
(x,¥)
a=a
- a1
Y x4+ 2 x
1
—+x+1
x+ 2
1 b1 +2
_ X
y2 X )
tr+1 x+2
_ X
y2 X )
1 +x2+3x+2
x4+ 2 x+2 )
x%+3x+3 _x"+3x+3
x+2 YT T2
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