Pre-Class Problems 14 for Wednesday, March 21

These are the type of problems that you will be working on in class.

1.  Determine the horizontal asymptotes for the graph of the following rational
functions (if any). If the function has a horizontal asymptote, determine if the
graph crosses the asymptote.

X2 — 4x 4x® - 5x + 16
a. ) =g o+ 18 b 1) = S o 36
3x — 4 X% — 4x + 16
c. 9(%) 2x%2 —7x — 9 d. h(x) 5x° + 2x* — 7
f(x) = x° + 27 . g(x)_ZXZ—x—ZS
€. X2+ 9x — 18 : X — 4

2.  Determine the vertical and horizontal asymptotes for the graph of the
following rational functions (if any). If the function has a horizontal
asymptote, determine if the graph crosses the asymptote. Then sketch the
graph of the rational function.

6Xx — 5 9 — x?
a. 100 =577 b 800 = 5 lex — 12
2X + 3
h(x) =
c. h(x) X% + 4x — 12

Discussion of Exponential Functions

Sketch of the graph of Exponential Functions



3. Graph the following exponential functions.

1 X
a. f(x) =3 b. 9(x) = (5] c. h(x)=4"
3 - X
d Y = (gj e. f(x)=¢e" f. g(x) =3(2%)
2\ 3(5)
o 00 =4[ 2] ot =-3(3)
i, g(t) = 2e" ji. h(t) = -3

4.  Sketch the graph of the following functions. State the domain of the function
and use the sketch to state the range of the function.

a. f(x)=5"+3 b. g(x) =e* -4
3 t-5
N h(t)=7(1] Gy -8 46

e. f(x)=-3e"""*-1

Problems available in the textbook: Page 362 ... 13adj, 14adj, 15adj, 25 — 36, 39 —
62, 67 — 86, 91 — 94 and Examples 1lad, 3 — 11 starting on page 346. Page 423 ...
15 — 36 and Examples 1 — 3 starting on page 415.

SOLUTIONS:



X% — 4x

h(x) =
la. hO¥) =7 15 Back to Problem 1.
X2(1—4) 1 - =
h(x) = X -
2( 8 15) 8 15
X6 —— + — -t
X X X X
4 8 15
Asx—>—ooandasx—>oo,;—>0,;—>0,and7—>0. Thus, as
h(x)ﬁi_l
X > —o andas X = o, 6-0+0 5"

1
Thus, ¥ = 5 Is a horizontal asymptotes for the graph of the rational function
h.

The graph of the rational function h will cross the horizontal asymptote

1 1
y = if the equation h(x) = & has a real number solution.

= = - = 6x° —8x +15 =

1 X% — 4x 1
h(x) = = :
6 6x° — 8x + 15 6

6(x* — 4x) = 6x> — 8x +15 = 6x° — 24x =

—8Xx +15=-24x = 15 = -16x = x:—E

16



The graph of the rational function h will cross the horizontal asymptote

2L e noint |- 251
Y—Gattepomt 6'6 )

1
Answer: Horizontal Asymptote: Y =

6
: 15 1
Graph crosses horizontal asymptote at | — 166
o f(x) = 4x* — 5x + 16 y 0l
1b. <2 + 12x + 36 Back to Problem 1.
X2(4—5+12) 4_i+E
f(x) = X X ) __ x X
2 12 36 12 36
X“1 1+ = 4+ = 1+ — + —
X X X X
q f(x) ,4-0+0_4_,
As X — —oo andas X — oo, 1+0+0 1 :

Thus, y = 4 is a horizontal asymptotes for the graph of the rational function
f,

The graph of the rational function f will cross the horizontal asymptote
y = 4 if the equation f(x) = 4 has a real number solution.

4x? — 5x + 16

f(x) =4 =
(x) X% + 12X + 36

=4 = 4x*>—-5x + 16 =



A(x? + 12X + 36) = 4x® —5X + 16 = 4x° + 48X + 144 =

128

~5x +16 = 48x + 144 = -53x =128 = X = -

Answer: Horizontal Asymptote: y = 4

Graph crosses horizontal asymptote at ( 53

X) = —
le. 900 =— 7 — Back to Problem 1.
XZ(S - 4) 3_4
_ X X’ __x _x?
)= T 9y, 7. 9
X 2 - T 5 2 - T 2
X X X X

0-0

g(x)%;—g—O
As X > —oo andas X —> o, 5 00 > .

Thus, y = 0 is a horizontal asymptotes for the graph of the rational function
g.

The graph of the rational function g will cross the horizontal asymptote
y = 0 if the equation g(x) = 0 has a real number solution.

3x — 4
2x%2 —7x -9

g(x):():> :O:>3X—4=O:>X:%



Answer: Horizontal Asymptote: y =0

4
Graph crosses horizontal asymptote at (5 : 0]

X% — 4x + 16
h(x) =
1d. () 5x°® + 2x% — 7

h(x) = ( Xj:
(i

=
»

w

o, X I
+

X
< | N N‘_p
|~

w

0-0+0
As X — —oo andas X — oo, h(X) > ———

5+0-0

Back to Problem 1.

oo

Thus, y = 0 is a horizontal asymptotes for the graph of the rational function
h.

The graph of the rational function h will cross the horizontal asymptote
y = 0 if the equation h(x) = 0 has a real number solution

2_
h(x):0:>X 4x + 16

- . =0 = x> -4x+16=0 =
SX* + 2x° =7

X_—bi\/b2—4ac B
_ - _

+ /16 — 4(1)(16) _

2

+ J16 - 64
2



4 + [— 48

> . The solutions to the equation h(x) = 0 are complex numbers.

Thus, the graph of the rational function h will not cross the horizontal
asymptote y = 0

Answer: Horizontal Asymptote: y =0

Graph does not cross the horizontal asymptote.

f(x) = X+ 27 K b
1e. 2 + 9x — 18 Back to Problem 1.
X3(1+ZZ) 1+£
F(x) = X - X°
3( 9 18) 1 9 18
X X X X X X
As X > —ocoandas X — oo, 0+0-0 o %

This rational function does not have any horizontal asymptotes.

Answer: None

x> — x — 28
X — 4 Back to Problem 1.

1. g(x) =2



2a.

_ X*) _ x°
g(X)_ X2 l_i l_i
X X2 X X’
2-0-0 2
ASX—)—ooandaSX—>OO,Q(X)HWZB%J—F@.

This rational function does not have any horizontal asymptotes.

Answer: None

6Xx—-5
Back to Problem 2.
3X + 7 = c

f(x) =

3x+7:0:>x:—g

.
Vertical Asymptote: X = — 3
X(G—Sj 6—§
f(x) = )7( _ >7(
X(3+j 3+ =
X X
6 -0 6
As x > —wandas X > o, f(X) > —— =-=2
3+0 3

Horizontal Asymptote: y = 2



The graph of the rational function f will cross the horizontal asymptote
y = 2 if the equation f(Xx) = 2 has a real number solution.

6Xx—-5
3X + 7

f(x) =2 = =2 = 6x-5=238x+7) =

6x —5=6x +14 = —5 =14 False Equation

Thus, the equation f(x) = 2 does not have a solution. Thus, the graph does
not cross the horizontal asymptote.

6x -5

4 (x) 3X + 7

_ b6x-5
33X + 7

5
x-intercept(s): Sety =0. 0 = 6x-5=0 = x = A

5
(E’ 0) is the only x-intercept of the graph

0-5 3)

y-intercept: Set x=0. Y = 0.7 7

5
[0, - ?] Is the y-intercept of the graph

Sketch of Graph: Given in class.



9 — x?
3x% + 16x — 12

2b.  9(x) = Back to Problem 2.

(3 + x)(3 - x)
(x + 6)(3x — 2)

g(x) =

(x+m@x—m:ozjx:_&ng

2
Vertical Asymptotes: X = -6, X = 3
X ? 92—1j i_l
g(x) = X __ X
16 12
X2(3+16—122) 3+7_72
X
0-1 -1 1

- X) —
As x > —ooandas X — o, §(X) > o———o = — 3

1
Horizontal Asymptote: Y = —

3

The graph of the rational function g will cross the horizontal asymptote

1 1
y = -3 if the equation g(x) = — 5 has areal number solution.
1 9 — x° 1 9 — x° 1
g(x) = —-—= = 2 = —-— = > =
3 3x° +16x — 12 3 3x° +16x — 12 -3



2C.

3x> +16x —12 = —=3(9 — x?) = 3x*> +16x —12 = - 27 + 3x*> =

16X — 12 = —27 = 16x = —15 = x = — =

16

15 1
Graph crosses horizontal asymptote at (— 6 5)

9 — x? 3+ x)(3-x)
3x2 +16x — 12 (x + 6)(3x — 2)

y = 9g(x) =

3 3 -
x-intercept(s): Sety =0. 0= ((x :GX))((ISX —XZ))

B+x)(3-%x)=0 = x=-3, x=3

(=3, 0) and (3, 0) are x-intercepts of the graph

9-0 9 3

0+0-12 -12 4

y-intercept: Set x=0. Y =

3
(0, - Zj Is the y-intercept of the graph

Sketch of Graph: Given in class.

2X + 3
X% + 4x — 12

h(x) = Back to Problem 2.



2X + 3 2X + 3
h(x) = — =
X +4x - 12  (x + 6)(x — 2)

(XxX+6)(x—-2)=0 = x=-6,x=2

Vertical Asymptotes: X = -6, x = 2

¥ 2 §+i 2 3

2X + 3 X X2 Y T2

") = B T R TR

x> + 4x — 12 2(1+_2j 1. 412

X X X X
0+0 0

_ h(x) > —~ -2 -0
As X — —o andas X — oo, h(X) - 0_0 1

Horizontal Asymptote: y = 0

The graph of the rational function h will cross the horizontal asymptote
y = 0 if the equation h(x) = 0 has a real number solution.

h(X) =0 = 2Xx+3=0 = x = —>

3
Graph crosses horizontal asymptote at (— PR 0)



2X + 3 2X + 3

= h(x) = =
d (x) X +4x —12  (x + 6)(x — 2)
2X + 3
x-intercept(s): SEtY=0.O=X2+4X_12=>2X+3=0:>
3
X =—=
2

3
(— > 0] Is the only x-intercept of the graph

0+ 3 3 1

0+0-12 -12 4

y-intercept: Set x=0. Y =

1
(0, - Zj Is the y-intercept of the graph

Sketch of Graph:

Ya

[
-

A

6

N | w

Back to Problem 2.




3a. f(x) = 3" Back to Problem 3.

In order to graph the function f givenby f(x) = 3" weset f(x) =y
and graph the equation y = 3%,

X y g
) 1
9
1 1
3
0 1
1 3
2 9

The Drawing of this Graph
The y-intercept of the graph of the function is the point (0, 1).
Note thatas X = ©, ¥y =3 — o andas X > —», y =3 - 0.

Since as X &> —o, Yy =3" — 0, then the horizontal line of y = 0,
which is the x-axis, is a horizontal asymptote of the graph of the function.

l X
3p. 9(Xx) = (Ej Back to Problem 3.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example1Animated.gif

1 X
In order to graph the function g given by g(x) = ( j ,we set g(x) =y and

2

graph the equation y = (%j :

X y \ y
3| s \

\
~2 4 \

|
-

|~\||-~-~-~-..||=_

The Drawing of this Graph

The y-intercept of the graph of the function is the point (0,1).

1)" 1\
NotethatasX—>oo,y=(§j — O0andas X > — o, Y=(§j —> 00,

. 1) . .
Since as X > «©, Yy = (Ej — 0, then the horizontal line of ¥ =0,

which is the x-axis, is a horizontal asymptote of the graph of the function.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example2Animated.gif

3c. h(x)=47" Back to Problem 3.

In order to graph the function h given by h(x) = 47" weset h(x) =y
and graph the equation 'y = 477",

,
X y
_2 16
1 4
0 1
S
2 | 5

\l;- x

The Drawing of this Graph

- X -1yx 1 "
NOTE: 4" = (47)" = (Zj

The y-intercept of the graph of the function is the point (0,1).
Note thatas X &> ©, Yy =4"" > O0Oandas X &> —©, y =4"" — o,

Since as X > o, Yy =4"" — 0, then the horizontal line of ¥ =0,
which is the x-axis, is a horizontal asymptote of the graph of the function.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example3Animated.gif

3d. Y= (gj Back to Problem 3.

X y y /
_3 27 /
125 f

"
2 = .
9
125 : .
3 — The Drawing of this Graph

o (1) (£

The y-intercept of the graph of the function is the point (0, 1).

NotethatasX%w,y:(gj —>wandasx—>—00,y=(§j — 0.

Sinceas X > —o0, y = (g) — 0, then the horizontal line of ¥ = 0,

which is the x-axis, is a horizontal asymptote of the graph of the function.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example4Animated.gif

3e. f(x)=¢e" Back to Problem 3.

In order to graph the function f givenby f(Xx) =€ weset f(x) =y
and graph the equation y = e”.

X y y l
-3 e ® ~ 0.04979 l
-2 | e ? ~0.13534 /’l
-1 | e ' ~0.36788 //

0 1 /

1 e ~ 2.71828 /‘

2 e’ ~ 7.38906 ,.//

3 e’ ~ 20.08554

The Drawing of this Graph
The y-intercept of the graph of the function is the point (0, 1).
Note thatas X — o, y =e* — o agndas X > —©, y =e* - 0,

Since as X &> —©, Yy =e" — 0, then the horizontal line of ¥ = 0,
which is the x-axis, is a horizontal asymptote of the graph of the function.

3f. g(x) =3(2%) Back to Problem 3.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example5Animated.gif

In order to graph the function g given by g(x) = 3(2%), we set
g(x) = y and graph the equation y = 3(2%).

X y y I
—3 g ),
; f
-2 . I
f
-1 | 2 //
0 3 /}I
1 6
2 12 /u//
"
3 24 x

The Drawing of this Graph
The y-intercept of the graph of the function is the point (0, 3).
Note thatas X = ©, ¥ = 3(2") > cwandas X > -, y =3(2") - 0,
Since as X &> -, Yy =3(2") — 0, then the horizontal line of y = 0,

which is the x-axis, is a horizontal asymptote of the graph of the function.

2 X
3g. h(x) =-4 (gj Back to Problem 3.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example6Animated.gif

. . 2)
In order to graph the function h given by h(x) = —4(—j , We set

3

. 2

h(x) = y and graph the equation Y = —4(5] :
h(-3) = 4(
h(-2) = —4(
2
h(-1) = —4(§j

-l 3) 8 2 o (3)-
X y y
-3 _&

2 o x

el
-2 | -9 e
L v
/

0 ~4 /

8 //
1 -2 /.,
2 _18 /

9

32 Ii/
T f

The Drawing of this Graph


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example7Animated.gif

The y-intercept of the graph of the function is the point (0, — 4).
2 X
Note thatas X — o, y=—4(§j — 0 andas X - — o,

2 X
=-4| - - -
y=-4[2) >

. 2\ . .
Since X >, Yy = —4(§J — 0, then the horizontal line of y =0,

which is the x-axis, is a horizontal asymptote of the graph of the function.

3(5Y)
3h.  f(t) = 213 Back to Problem 3.
: : 3(5)
In order to graph the function f given by f(t) = — - (Zj , we set

f(t) = y and graph the equation y = —%(g) :

3/5)° 3(4)° 3( 64 192
" f—3 = — — —_ = — — —_ = — — _— = - —
NOTE: (=3) 7[4) 7(5) 7[12) 875

f(_z):_E(ﬁj_z:_§(£)2:_§(E):_4_8
7\ 4 7\ 5 7\ 25 175
f(_l)__E(E)l__E(ﬂj__E

- 7\4 -~ 7\l5) 35
-3

2
O I
7\ 4 7\16 112



t y
-3 _192
875
0 _3
=
2 _n
112
5 9375
7168
3 1171875
458752
11 | _ 146484375
29360128
14 18310546875

1879048192

_3(15)
7\ 64

_ o 3(3125) _
71024 7168

315
448

9375

1171875 _

The Drawing of this Graph

__g(sgoﬁzsj__ e
7 \ 65536 458752 '
§(5j“ B _§(48828125j _ 146484375 o
7 7 \ 4194304 29360128 '
18310546875
1879048192
y
-_ﬂh__““*‘-ﬂhh_ﬁ
""'1}-...._\
N
N
N
AN


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example8Animated.gif

3
The y-intercept of the graph of the function is the point (0’ - 7) :

3(5)
Note thatas t = «©, y = —7(2) — ©agndas t > —o,

3(5)

=-Z1Z] 50

y 7(4) '

. 3(5) . .

Sinceas t = —o0, Y=—; 2 — 0, then the horizontal lineof ¥y = 0,

which is the t-axis, is a horizontal asymptote of the graph of the function.

g(t) = 2e™" Back to Problem 3.

In order to graph the function g given by g(t) = 2e™" weset g(t) =y
t

and graph the equation y = 2e ™",

t y y
~3 2e3 ~ 401711 |
—2 | 2e% ~ 147781
i
~1 2e ~ 5.4366 ‘.\
0 2 \
\
o i
1 2e - ~ 0.7258 \
\\
2 2e-2 ~ 0.2707
\‘“\.
3 2¢~% ~ 0.0996 =g

The Drawing of this Graph


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example9Animated.gif

The y-intercept of the graph of the function is the point (0, 2).

t t

Notethatast —> oo, y =2 —> Oandast > —o, y =2 — o,

Since as t = ©, y = 2e " — 0, then the horizontal line of y = 0,

which is the t-axis, is a horizontal asymptote of the graph of the function.

3j. h(t) = -3 Back to Problem 3.

In order to graph the function h given by h(t) = —3' weset h(t) =y
and graph the equation y = —3'.

The Drawing of this Graph

The y-intercept of the graph of the function is the point (0, —1) .

Note thatast = o, y = -3 > —wandast > —o, y=-3" -5 0,


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/Example10Animated.gif

4a.

Sinceas t > —o, y =-3" — 0, then the horizontal line of ¥ = 0,
which is the t-axis, is a horizontal asymptote of the graph of the function.

f(x) =5 +3 Back to Problem 4.
The domain of f is the set of all real numbers.
To graph the function f, we set f(x) = y and graph the equation

y =5% + 3.

X

y=5"+3 = y-3=5"

The graphof y — 3 = 5" isthe graph of y = 5" shifted 3 units upward.

The Drawing of this Sketch
The range of f is (3, o). Note that the y-intercept is the point (0, 4).

NOTE: The vertical shift of 3 units upward is determined from the
expression y — 3 inthe equation y — 3 = 5%,


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/HVShiftExample1Animated.gif

4b. g(x) =e * -4 Back to Problem 4.

The domain of g is the set of all real numbers.
To graph the function g, we set g(x) = y and graph the equation
y=e"* -4,

X

y=e -4 = y+4=¢e

The graph of y + 4 =e " is the graph of y = e shifted 4 units

downward.

The Drawing of this Sketch

The range of g is (—4, «). Note that the y-intercept is the point (0, —3).

NOTE: The vertical shift of 4 units downward is determined from the

X

expression Yy + 4 intheequation y + 4 = e ",

3 t-5
4c. h(t) =7 (Zj Back to Problem 4.


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/HVShiftExample2Animated.gif

The domain of h is the set of all real numbers.

To graph the function h, we set h(t) = y and graph the equation
3 t-5
= 7 —
v-1(3)

3 t-5 3 t
The graph of Yy =7 (Zj is the graph of Y =7 (Z) shifted 5 units

to the right.

The Drawing of this Sketch
The range of h is (0, ).

The y-coordinate of the y-intercept is obtained by setting t = O in the

3 t-5 3 _5 4N
equation Y = 7(2) . Thus, we have that y = 7(;) = 7(§j =

1024 7168 : : : 7168
W= =27 - 0, — |.
( 243 j 543 hus, the y-Intercept 1S the point [ 243 )


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/HVShiftExample3Animated.gif

4d.

NOTE: The horizontal shift of 5 units to the right is determined from the

3 t-5
expression t — 5 in the equation ¥ = 7 (Zj .

y=8""%+6 Back to Problem 4.
The domain of the function is the set of all real numbers.
y=8"?+6 > y-6=8"°

The graph of y — 6 = 8**? s the graph of y = 8% shifted 2 units to the
left and 6 units upward.

The Drawing of this Sketch
The range of the function is (6, «).

The y-coordinate of the y-intercept is obtained by setting x = 0 in the

equation y = 8**? + 6. Thus, we havethat y = 8> + 6 = 64 + 6 =
70. Thus, the y-intercept is the point (0O, 70).


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/HVShiftExample4Animated.gif

4e.

NOTE: The horizontal shift of 2 units to the left is determined from the
expression X + 2 inthe equation y — 6 = 8**? and the vertical shift of 6
units upward is determined from the expression y — 6 in the equation.

f(x) =—-3e*"* -1 Back to Problem 4.

The domain of f is the set of all real numbers.

To graph the function f, we set f(x) = y and graph the equation
y =—-3e*"* -1,

y=-3"""*"-1= y+1=-3e"""

Thegraphof y +1 = —3e*"* isthe graph of y = — 3e”* shifted 4 units
to the right and 1 unit downward.

y

The Drawing of this Sketch

The range of the function is (— o, —1).


http://math.utoledo.edu/~janders/1320/Lectures/Lesson9/HVShiftExample5Animated.gif

The y-coordinate of the y-intercept is obtained by setting x = 0 in the
equation y = —3e*~* — 1. Thus, we have that y = —3e~* — 1. Thus,
the y-intercept is the point (0, —3e™* — 1),

NOTE: The horizontal shift of 4 units to the right is determined from the
expression X — 4 in the equation y + 1 = —3e*~* and the vertical shift
of 1 unit downward is determined from the expression Yy + 1 in the
equation.

Definition The exponential function f with base b is the function defined by
f(x) =b” where b>0and b =1,

The domain of f is the set of real numbers. That is, the domain of f is
(_ 0, OO)

The range of f is the set of positive real numbers. That is, the range of f is

(0, ).

Definition The natural exponential function is the exponential function whose base
is the irrational number e. Thus, the natural exponential function is the function

defined by f(x) = e”*, where e =2.718281828.....

Notation: Sometimes, €” is written exp (X).

Recall the following properties of exponents, where m and n be integers:

1. (am)n — amn

a n
3. IfaiO,thenanZa if mMm>n OR ”:a“‘m if n>m,



4. If a#0, then a° =1,

5. If a # 0and n is positive, then @ " = —.
a

6. (ab)" =a"b"

n

b+ 0,en (2] =25
7. If b # 0, then b o

a —-Nn b n
8. If a=#0 and b # 0 and n is positive, then b YR

Back to the top.

The sketch of the graph of Yy = b™, where b>1 OR the sketch of the graph of

y =b"* where 0 < b <1:

¥

1 X
NOTE:bX=(b1)*=(Ej

If 0 <Db <1, then %>1,

1

/__/,/

The y-intercept of the graph of the function is the point (0, 1).



The horizontal line Yy = 0, which is the x-axis, is a horizontal asymptote of the

graph of the function.

The sketch of the graph of Yy = b”* where 0 < b <1 OR the sketch of the

graphof y = b™" where b>1:

¥

1 X
NOTE:b‘X=(b*)*=[Ej

If b>1 then O<%<l,

¥

The y-intercept of the graph of the function is the point (0,1

).

The horizontal line Y = 0, which is the x-axis, is a horizontal asymptote of the

graph of the function.
Let a>0. The sketch of the graph of ¥ = a(b™), where
of the graphof ¥y = a(b "), where 0 < b < 1:

1 X
NOTE:bX=(bl)X=[Ej

If 0 <b <1, then %>1_

b>1 OR the sketch




The y-intercept of the graph of the function is the point (0, a).

The horizontal line Yy = 0, which is the x-axis, is a horizontal asymptote of the
graph of the function.

Let a>0. The sketch of the graphof y = a(b*), where 0 < b <1 OR the
sketch of the graphof y = a(b™"), where b>1:

NOTE: b~ = (b™")" = [%j |

If b>1 then O<%<l, \

The y-intercept of the graph of the function is the point (0, a).

The horizontal line Y = 0, which is the x-axis, is a horizontal asymptote of the
graph of the function.

Let a>0. The sketch of the graph of Yy = —a(b*), where b>1 OR the
sketch of the graphof y = —a(b™ ™), where 0 < b < 1:

1

NOTE: b™* = (b ™) = (Bj —

|f0<b<l,then%>l_ \




The y-intercept of the graph of the function is the point (0, — a).

The horizontal line Y = 0, which is the x-axis, is a horizontal asymptote of the

graph of the function.

Let a>0. The sketch of the graph of ¥ = —a(b”), where 0 <b <1 OR

the sketch of the graph of Y = —a(b™*), where b>1:

1

NOTE: b™ = (b™%)* = (Bj

If b>1 then O<%<1,

/

/

/

f

The y-intercept of the graph of the function is the point (0, — a).

The horizontal line Y = 0, which is the x-axis, is a horizontal asymptote of the

graph of the function.

Back to the top.




