
MATH 133 - 01 Calculus 1 with Fundamentals Worksheet 5

1. For the following exercises, sketch the graph of the exponential function. Determine the domain, range, and
horizontal asymptote.

(i) f(x) = ex + 2

(ii) f(x) = 1− 2−x

(iii) f(x) = 5x+1 + 2

(iv) f(x) = e−x − 1

Definition A function f is called a one-to-one function if it never takes on the same value twice; that is,

f(x1) 6= f(x2) whenever x1 6= x2

Horizontal Line Test A function is one-to-one if and only if no horizontal line intersects its graph more than
once.

2. Is the function f(x) = x3 one-to-one?

3. A function is given by a graph. Determine whether it is one-to-one.

66 CHAPTER 1  Functions and Models

 1.  (a) What is a one-to-one function?
 (b)  How can you tell from the graph of a function whether it 

is one-to-one?

 2. (a)  Suppose f  is a one-to-one function with domain A and 
range B. How is the inverse function f 21 de!ned? What is 
the domain of f 21? What is the range of f 21?

 (b)  If you are given a formula for f, how do you !nd a  
formula for f 21?

 (c)  If you are given the graph of f, how do you !nd the graph 
of f 21?

  3–14 A function is given by a table of values, a graph, a formula, 
or a verbal description. Determine whether it is one-to-one.

 3. x 1 2 3 4 5 6

f sxd 1.5 2.0 3.6 5.3 2.8 2.0

 4. x 1 2 3 4 5 6

f sxd 1.0 1.9 2.8 3.5 3.1 2.9
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 9. f sxd − 2x 2 3 10. f sxd − x 4 2 16

 11. tsxd − 1 2 sin x 12. tsxd − s3 x 

 13. f std is the height of a football t seconds after kickoff.

 14. f std is your height at age t.

 15.  Assume that f  is a one-to-one function.
 (a)  If f s6d − 17, what is f 21s17d?
 (b)   If f 21s3d − 2, what is f s2d?

 16.  If f sxd − x 5 1 x 3 1 x, !nd f 21s3d and f s f 21s2dd.

 17. If tsxd − 3 1 x 1 e x, !nd t21s4d.

 18. The graph of f  is given.
 (a) Why is f  one-to-one?
 (b) What are the domain and range of f 21?
 (c) What is the value of f 21s2d?
 (d) Estimate the value of f 21s0d.
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 19.  The formula C − 5
9 sF 2 32d, where F > 2459.67, 

expresses the Celsius temperature C as a function of the 
Fahrenheit temperature F. Find a formula for the inverse 
function and interpret it. What is the domain of the inverse 
function?

The remaining inverse trigonometric functions are not used as frequently and are 
summarized here.

11    y − csc21x (| x | > 1)  &?  csc y − x and  y [ s0, !y2g ø s!, 3!y2g

  y − sec21x (| x | > 1)  &?  sec y − x and  y [ f0, !y2d ø f!, 3!y2d

  y − cot21x sx [ Rd   &?  cot y − x and  y [ s0, !d

The choice of intervals for y in the de!nitions of csc21 and sec21 is not universally 
agreed upon. For instance, some authors use y [ f0, !y2d ø s!y2, !g in the de!nition 
of sec21. [You can see from the graph of the secant function in Figure 26 that both this 
choice and the one in (11) will work.]
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FIGURE 26  
 y − sec x

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

4. Let 0 ≤ θ < π/2. Find sin 2θ and cos 2θ if tan θ =
√
2.

5. Find cos θ if cot θ = 4
3 and sin θ < 0.

6. Simplify the expression.

1 + tan2 α

1 + cot2 α

7. Verify that the following equation is an identity.

sin2 β + tan2 β + cos2 β = sec2 β

8. Solve the trigonometric equation on the interval 0 ≤ θ < 2π.

1 + cos θ =
1
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