2.3 Exponential Functions
AP Precalculus

6 o L nieng

| Identify if the function is exponential growth or decay and justify your response. |

1. f(x) =9(3.1)"

xponential
w or Decay
Because a > 0
and b > 1

2. f(x) = 6.8(0.4)*

Exponentia
Growth o @
Because a > 0
and0<b<1

3. f(x) = 2.1(0.06)*

Exponentia
Growth or
Because a > 0
and0<b<1

4 fe=8(2)

Exponential
or Decay

Becausea > 0
and b > 1

o f0 =53

Exponentia
Growth o @
Because a > 0
and0<b<1

5. fe =15(2)

Exponentia
Growth or
Becausea > 0
and0<b<1

8. f(x) = 18(5.6)*

Exponential
or Decay
Becausea > 0
and b > 1

7. fe =2 (2)

xponential
@ or Decay
Becausea > 0
and b > 1

The following values are output values of an exponential
constants. Write the function along with the input value

function of the form f(x) = a - b*, where a and b are
that represents the output value.

9. 3.3-3-3-3-3-7 |19 L.L.1.1
X 2 2 2 2

f@= 13 Fo0=6(%)

where x = 6 where x =L‘

11. 5-5-5 12. (-2)-4-4-4-4-4

~X X
foo =195 fe0 = =2 (4Y
where x = 3 where x = 5

| Answer the questions for each exponential function.

13. f(x) = 7(2)* »

a. Is the function increasing or decreasing?

In c(emsinf)
Is the function concave up or concave down?
Concowe wnp
Find lim f(x) = O
X—>—00

Find )}i_)n(}of(x) =00

4. f(x) = —4(5)* «—

a. Is the function increasing or decreasing?

D €C\’90\6¢r\3

Is the function concave up or concave down?

Concove down

b.

c. Find xl_1>r_noof(x) =0

d. Find lim f(x) = - ©0O
X—>00

- f(x) =(0.2)*

(NN

a. Is the function increasing or decreasing?
DQC { 20\5:(\3
b. Is the function concave up or concave down?
Concove np
c. Find xl_i}r_noo f(x) =oQ

Find ng_)rglo fx) =0

16. f(x) = —6(0.8)*

a. Is the function increasing or decreasing?

Increos;rs

b. Is the function concave up or concave down?
Conlowe down

c. Find lim f(x) = — o0
X—>—00

d. Find J1im fG) =0
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17. fe)=6(2) /L 18. f(x) = —(0.4)% (,—s

a. Is the function increasing or decreasing?

I nerersim

a. Is the function increasing or decreasing?

) DQC(QG\S\/\D b. Is the function concave up or concave down?
b. Is the function concave up or concave down? ConCoye A
CoNCone wp o N

. Find lim f(x) = - &0
c. Find lim f(x) = ©o ¢ o x—1>—oof( )
X——00

d. Find li -
d. Find lim f(x) = O ind lim f(x) = O
X—00

2.3 Exponential Functions 2.3 Test Prep

19.

F/ N s
f(x) 40 20 10 5
U2 . U \d

N A
xX x X XX ”
The exponential function f is defined by f(x) = ab*, where a and b are positive constants. The table gives
values of f(x) at selected values of x. Which of the following statements is true?

demonstrates exponential decay because a > 0and 0 < b < 1.

A (B) f demonstrates exponential decay because a > 0 and b > 1.

N | u

(C) f demonstrates exponential growth becausea > 0and 0 < b < 1.

(D) f demonstrates exponential growth because a > 0 and b > 1.

20. The function h is a function of the form h(x) = a - b*, where a # 0 and b > 1. The function h is also given by
h(x) = f(x) + 2. Which of the following statements is true.
(A) The output values of both f and h are proportional over equal-length input-value intervals.
< (B) The output values of f only, not h, are proportional over equal-length input-value intervals.
‘ ©) )The output values of h only, not f, are proportional over equal-length input-value intervals.

(D) The output values of neither f nor h are proportional over equal-length input-value intervals.

Explanation: Since h(x) = a - b*, this means h is proportional. h is also the
additive transformation of the function f, therefore f must be exponential, but
we don’t know if f is proportional.
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