CHAPTER 4.1-4.2

Exponential Functions and the Natural
Exponential

Multiple-Choice Old Exam Questions

42 questions e 6 topics e options A—E e two questions per page



Chapter 4.1-4.2 e Exponential Functions and the Natural ExponentialTopic 1: Finding Constants and Function Values

Topic 1 | Finding Constants and Function Values
Using given points, inverse values or asymptotes to find the constants of an exponential function e Questions 1-10

Q If the points (—2, 1) and (2, 81) lie on the graph of the exponential
1 functiony = b**¢, thenb + ¢ =

A) 3
B) 6
c) 5
D) -2
E) 0

If £(x) = a* and f(—1) = -, then f1(16) =

A) 4
B) 2
C) i
D) 8
F) -2
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Chapter 4.1-4.2 e Exponential Functions and the Natural ExponentialTopic 1: Finding Constants and Function Values

If £(x) = a®* 3 and f (5) = 3, then f71(32) =

A) 2
B) 4
c -2
D) —4
£) >

Let f(x) =a—2P*.1f f71(0) =0and f1(—3) = —1,thena + b =

A) -1
B) 0
c) -2
D) 1
) 2
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Chapter 4.1-4.2 e Exponential Functions and the Natural ExponentialTopic 1: Finding Constants and Function Values

If f(x) = a* is an exponential function and f ! (%) = —2,then f(4) =

A) 81
B) 27
c) 16

1
D) :
E) lis

If f(x) = a* and the graph of f passes through the point (=3, 64),
then f G) =

A —
B) i
c) -16
D) —32
) —
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Chapter 4.1-4.2 e Exponential Functions and the Natural ExponentialTopic 1: Finding Constants and Function Values

If f(x) = 3%¥*and f(—3) = 3, then f(2) =

A —
B)%
0 -
D)81—1
) —

Let f(x) = a* be an exponential function. If f G) =42 and f(-3) =

k,thena+ k =
A) =
B) —
Q0 -
D) =
) o
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Chapter 4.1-4.2 e Exponential Functions and the Natural ExponentialTopic 1: Finding Constants and Function Values

If the points (3, 4) and (4, 16) lie on the graph of f(x) = b**3¢, then
fQ2)=

A) 1
B) —2
C) 6
D) 7
E) —6
Q If the graph of the function f(x) = 1 + |2*¥ — b|, where b > 0, has a

10 horizontal asymptoteat y = 3,thenb + 1 =

A) 3
B) 2
c) 4
D) 5
£ 1
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Chapter 4.1-4.2 ¢ Exponential Functions and the Natural Exponential Topic 2: Rewriting and Simplifying Exponential Expressions

Topic 2 | Rewriting and Simplifying Exponential Expressions
Writing an exponential function in the form ka”x and simplifying expressions with f(x)=a”x e Questions 11-14

1Q1 If f(x) =a”*,a>0anda # 1, then ;8:3 + fo(ggl) is equal to:
A) 3a
B) 2a
C) 3a*
D) 3
E) 3a**!

If f(x) = 237% is written in the form f(x) = ka*, then

12

A) k=8, a=§

B) k=9, a=

N | =

C) k=2 a=1
8

D) k=8, a=—=
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Chapter 4.1-4.2 ¢ Exponential Functions and the Natural Exponential Topic 2: Rewriting and Simplifying Exponential Expressions

1 1-2x )
If f(x) = (E) , then f(x) can be written as

Q
13

A f(x) =54
B) f(x)=; 47"
0 flx)=; 2"
D) f(x)=;-27%
E) flx)=;-2°

I 3

A) 15
B) 39
Cc) 19
D) -—-15
E) -—-19
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Chapter 4.1-4.2 ¢ Exponential Functions and the Natural Exponential Topic 3: Range, Domain of the Inverse and Inverse Values

Topic 3 | Range, Domain of the Inverse and Inverse Values
Finding the range of an exponential function, the domain of its inverse, and values of the inverse e Questions 15—-20

o The range of the function f(x) = 1 + e *2l s

15

A) (2, )
B) (0, 2]
C) (1,
D) (1,2]
E) (=00, 2]

o The range of the function f(x) = 3 + 27l s

16

A) (3, 4]
B) [3, )
C) (o, 3]
D) (-3,2]
E) (0, 3)
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Chapter 4.1-4.2 ¢ Exponential Functions and the Natural Exponential Topic 3: Range, Domain of the Inverse and Inverse Values

1Q7 The range of the function f(x) = 2 — G)H is
A) (2, x)
B) (-3, »)
C) (-, 2)
D) (=, 0)
E) (-, 3)

If f(x) = 2+ e*3, then the domain of f 1 is

18

A) (3, )
B) (2, )
Q) (=, 2)
D) [2, )
E) (=, 3)
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Chapter 4.1-4.2 ¢ Exponential Functions and the Natural Exponential Topic 3: Range, Domain of the Inverse and Inverse Values

2—x
If f(x) =— G) + 2, then the domain of the inverse function f 1 is

Q
19

A) (=, 2)
B) [2, o)
C) (=00, )
D) (2, )
E) (oo, 2]

If f(x)=— (l)x+2 + 3, then f71(2) is equal to:

3
A) —2
B) 1

c 3

D) 0

£ -1
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 4: Sign, Intercepts and Monotonicity

Topic 4 | Sign, Intercepts and Monotonicity
Where a graph lies below the x-axis, its intercepts, and where it is increasing ® Questions 21-26

Q The graph of f(x) = 1 — 2**1 lies below the x-axis on the interval
21
A) (-1, o)
B) (1, )
C) (—OO, OO)

2—x
The graph of the functiony =1 — (%) lies below the x-axis on the

interval
A) (2, )
B) (=, 2)
C) (=, 1)
D) (1, )
E) (1,2)
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 4: Sign, Intercepts and Monotonicity

1-x
The graph of the function y = 3 G) — 1 lies below the x-axis on the

interval
A) (=, 0)
B) (0, »)
C) (=, 1)
D) (1, )
E) (0,1)

The graph of the function y = |e™ — 1] is increasing on the interval

A) (0, )

B) (=, 0)
C) (=, 1)
D) (-1, o)
E) (—oo, )
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 4: Sign, Intercepts and Monotonicity

If (a, 0) is the x-intercept and (0, b) is the y-intercept of the function
f(x)=—-2"**24+8,thenb—a =

A) 5
B) 0
c) -3
D) 3
E) —4

Let (a, 0) and (0, b) be the x- and y-intercepts of the graph of y =

—4 + G)x_s. Thena+ b =

A) =
B) 5
c -3
D) —6
E) 9
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 5: Statements about Exponential Functions

Topic 5 | Statements about Exponential Functions

Deciding which statement about an exponential function is true or false, and finding a constant from an asymptote e Questions 27—
36

Which one of the following statements is FALSE about the graph of the

27

function f(x) = (1)_“1 —-9?

3

A) The x-interceptis —1.

B) The y-interceptis — 23—6.

C) The graph of f is increasing on the interval (—oo, o).
D) The graph of f has the horizontal asymptote y = —9.

E) The range of f is (=9, o).

3—x
If g(x) = G) — 27, then which one of the following statements is
TRUE?

A) The x-intercept of g is 6.

B) g isadecreasing function.

C) Therange of g is (27, o).

D) Theliney = 27 is a horizontal asymptote of g.

E) The domain of g is (3, ).
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 5: Statements about Exponential Functions

Which one of the following statements is TRUE about the function
1%
fo=(G) -1

A) The range of f is (—1, o).
B) The x-intercept of f is —1.
C) f isdecreasing on (—0, o).
D) The domain of f is (—oo, 1).

E) The y-intercept of f is —1.

If a > 0 and a # 1, which one of the following statements is TRUE?

A) The base of the exponential function f(x) = a* whose graph
: . 1.
contains the point (—4, E) is 2.
B) The range of f(x) = a* is [0, o).

C) The graph of f(x) = a**? has x = 2 as a vertical asymptote.
1 X
D) The graph of y = a* is the same as the graph of y = — (Z) .

E) The domain of f(x) = a* is (0, ).
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 5: Statements about Exponential Functions

Q Which one of the following statements is FALSE about the function
31 NG
A) The graph of f has x-intercept 3 and y-intercept 3.
B) fis a decreasing function over the interval (—oo, o).
C) Therange of fis (—oo, 4).
D) The horizontal asymptote of the graph of f is y = 4.

E) The graph of f is above the x-axis on the interval (—oo, 3).

Which of the following statements is NOT TRUE about the function

o =-(2)"

A) f is a one-to-one function.

B) The graph of f is asymptotic to the negative x-axis.
C) The domain of f is (—oo, c0).

D) The function f is increasing on (—oo, ).

E) The graph of f passes through the point (0, —1).
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 5: Statements about Exponential Functions

The graph of y = 2%7% — 4

A) is below the x-axis on the interval (2, o).
B) isincreasing on the interval (—oo, o).

C) hasan x-intercept at (12, 0).

D) is decreasing on the interval (0, ) only.

E) hasa horizontal asymptote y = 0.

Which one of the following statements is TRUE about the function

1

Flx) = — (E)x_3 4252

A) Therangeis (—oo, 25).

B) The x-interceptis —1.

C) The y-interceptis —10.

D) The graph of f is decreasing.

E) The graph of f has the horizontal asymptote y = —25.
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 5: Statements about Exponential Functions

Which one of the following statements is TRUE about f(x) = 1 — 271*I?

A) The range of f(x)is [0, 1).

B) The range of f(x)is (—1, 0].

C) The graph of f(x) is increasing on (—o, 0).
D) The graph of f(x) is decreasing on (0, ).

E) Theliney = —1is an asymptote to the graph of f(x).

Fora > 1, if y = 3 is the asymptote of the function f(x) = —a~*! + b
and f(1) = g, thena +b =

A) -1
B) 2
C) 5
D) %
E) %

Page 19 of 24



Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 6: Graphs of Exponential Functions

Topic 6 | Graphs of Exponential Functions
Finding the constants or the equation of an exponential function from its graph ¢ Questions 37—42

If the function f (x) = 2(®**P) 4 ¢ represents the graph below, then
37 at+b+c=

A) _2 5“-\.
g
B) -1 .
(-12) ‘
C) O '\2
1
D) 2 i
-2 3 4
e +r ,

The equation of the adjacent graph is

A) y = _31_x -1 24y
B) y=-3%1-1 | A
=2 -1 1 2 3 4 5
C — 3x—1 -1 | 7 ;T L S — >
) y =2 o
1 1-x -3 (1,[=2)
A 7= (E) ! 480, -9
E) y = 31+x -1 j
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Topic 6: Graphs of Exponential Functions

1\ax+b
ify=— (E) + 3 is the function of the graph below, thena + b =
A) -3 . 3] _ ________

B) —1 \

0 1 \
D) 2 -'\

E) -2 \

The equation of the adjacent graph is

A y=-(3

B) y=-

(
(
0 y=—(
(
(
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Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential

Topic 6: Graphs of Exponential Functions

41

A) 5-37%
B) 5+3°*
C) —3+5%
D) 5-—3%
E) 3+5*

A) y=-2"243
B) y=-227%+3
) y=2%-3
D) y=2%¥_3

E) y=-2"*4+5
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The adjacent figure represents the graph of:

2

-5 -4 -3 -21-1_1 ! 3 4

The adjacent graph represents the function




Chapter 4.1-4.2 o Exponential Functions and the Natural Exponential Answer Key

Answer Key

“Original” shows the question number in the source worksheet.

Original

A

=]
(7]

(0] . Value ‘

1
2
3
4
5

6

10
11

12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

31
32
33
34
35

1
3
4
8
15

18

20

27

37
41
22

25

29

35
2
19

10
11
38
39
24
32
17
21
23

28

31
33
34
36
40

O » > P> ® > O

> > > > >

> > | >» ® > > > P> > P> P> ®oO P O > P

>

> > > @ >

(=1, o)
(2, )
(=, 0)
(0, )

The x-intercept is —1.

The x-intercept of g is 6.

The range of f is (—1, o).

The base of the exponential function f(x) = a* whose graph contains the
point (—4, %) is 2.

The graph of f has x-intercept 3 and y-intercept 3.

The graph of f is asymptotic to the negative x-axis.

is below the x-axis on the interval (2, ).

The range is (—oo, 25).

The range of f(x) is [0, 1).
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(0] Original Ans. Value ‘

36 42 c 5
37 12 A —2
38 13 A y=—31%_1
39 14 A -3
1 x-=1
40 16 A y=- (g) +1
a1 26 A 537
a2 30 A y=—2%2 43
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