
Math 19000-2BB Exam 1 Practice Problems, §1.3–3.1 Summer 2023

The following 20 problems cover the material that will appear on Exam 2 (§1.3–3.1).
Answer all problems without a calculator. Simplify all fractions and radical expressions

that appear in your answers.

We will take Exam 2 during the second half of class on Tuesday, 7/25.

1. Find the slope of the line through the points P (6, 3) and Q(2, 0).

2. Find an equation of the line through the point (1,−4) that is parallel to the line x + 2y + 6 = 0.

3. Find all real solutions to 0 = x2 − 4x + 1.

4. Find all real solutions to
4x

x2 + 4
= 1.

5. Use interval notation to state the solutions to the inequality 4x + 7 <
3

2
.

6. Use interval notation to state the solutions to the inequality 2x2 + 5x ≥ 0.

7. Evaluate f(2) + f(−1) when f(x) = x3 − 3x.

8. Use interval notation to state the domain of the function f(x) =
√

1− 5x.

9. Use the grah below to find the value of x at each local maximum.

216 CHAPTER 2 ■ Functions

23–26 ■ Solving Equations and Inequalities Graphically   
Solve the given equation or inequality graphically. 

 23. (a) x  2  4  x (b) x  2  4  x

 24. (a) 2x  3  3x  7 (b) 2x  3  3x  7

 25. (a) x2  2  x (b) x2  2  x

 26. (a) x2  3  4x (b) x2  3  4x

27–30 ■ Solving Equations and Inequalities Graphically  Solve 
the given equation or inequality graphically. State your answers 
rounded to two decimals.

27. (a) x3  3x2  x2  3x  7 
(b) x3  3x2  x2  3x  7

28. (a) 5x2  x3  x2  3x  4
(b) 5x2  x3  x2  3x  4

29. (a) 16x3  16x2  x  1 
(b) 16x3  16x2  x  1

30. (a) 1  !x  "x2  1 
(b) 1  !x  "x2  1

31–34 ■ Increasing and Decreasing  The graph of a function f  
is given. Use the graph to estimate the following. (a) The domain 
and range of f . (b) The intervals on which f  is increasing and on 
which f  is decreasing.

 31. y

x0 1

1

 32. y

x0 1

1

 33. y

x0 1

1

 34. y

x1

1

35–42 ■ Increasing and Decreasing  A function f  is given.  
(a) Use a graphing calculator to draw the graph of f . (b) Find the 
domain and range of f . (c) State approximately the intervals on 
which f  is increasing and on which f  is decreasing.

35. f 1x 2  x2  5x 

36. f 1x 2  x3  4x

 37. f 1x 2  2x3  3x2  12x 

38. f 1x 2  x4  16x2

 39. f 1x 2  x3  2x2  x  2

 40. f 1x 2  x4  4x3  2x2  4x  3

41. f 1x 2  x2/5

42. f 1x 2  4  x2/3

43–46 ■ Local Maximum and Minimum Values  The graph of  
a function f is given. Use the graph to estimate the following.  
(a) All the local maximum and minimum values of the function 
and the value of x at which each occurs. (b) The intervals on 
which the function is increasing and on which the function is 
decreasing.

 43.   44.

1
10 x

y   

1
10 x

y

 45.   46. 

1
1

0
x

y   

1
10 x

y

47–54 ■ Local Maximum and Minimum Values  A function is 
given. (a) Find all the local maximum and minimum values of the 
function and the value of x at which each occurs. State each 
answer rounded to two decimal places. (b) Find the intervals on 
which the function is increasing and on which the function is 
decreasing. State each answer rounded to two decimal places.

 47. f 1x 2  x 3  x

 48. f 1x 2  3  x  x 2  x 3

 49. g 1x 2  x4  2x 3  11x 2

 50. g 1x 2  x5  8x 3  20x

 51. U1x 2  x!6  x 

52. U1x 2  x"x  x2

 53. V1x 2 
1  x2

x3  

54. V1x 2 
1

x2  x  1

APPLICATIONS
 55. Power Consumption  The figure shows the power consump-

tion in San Francisco for a day in September (P is measured 
in megawatts; t is measured in hours starting at midnight).
(a)  What was the power consumption at 6:00 a m.?  

At 6:00 p m.?
(b) When was the power consumption the lowest?

10. Determine the net change of r(t) = 6− t

6
from t = 6 to t = 12.

11. Find f−1(10) when f(x) = 6x + 7.

12. Evaluate g(f(2)) when f(x) = 5x− 2 and g(x) = 3− x2.

13. Use the table below to evaluate g(f(3)).

SECTION 2.7 ■ Combining Functions 253

33–38 ■ Composition Using a Graph  Use the given graphs of f 
and g to evaluate the  expression.

x

y

0

f
g

2

2

 33. f 1g12 22  34. g1f 10 22
 35. 1g  f 2 14 2  36. 1f  g 2 10 2
 37. 1g  g 2 12 2  38. 1f  f 2 14 2
39–46 ■ Composition Using a Table  Use the table to evaluate 
the expression.

x 1 2 3 4 5 6

fxxc 2 3 5 1 6 3

gxxc 3 5 6 2 1 4

 39. f 1g12 22  40. g1f 12 22
 41. f 1f 11 22  42. g1g12 22
 43. 1f  g 2 16 2  44. 1g  f 2 12 2
 45. 1f  f 2 15 2  46. 1g  g 2 12 2
47–58 ■ Composition of Functions  Find the functions f  g, 
g  f , f  f , and g  g and their domains.

 47. f 1x 2  2x  3,  g1x 2  4x  1

 48. f 1x 2  6x  5,  g1x 2  x
2

49. f 1x 2  x2,  g1x 2  x  1

 50. f 1x 2  x3  2,  g1x 2  !3 x

 51. f 1x 2  1
x

,  g1x 2  2x  4

 52. f 1x 2  x2,  g1x 2  !x  3

 53. f 1x 2  0  x 0 ,  g1x 2  2x  3

 54. f 1x 2  x  4,  g1x 2  0  x  4 0
55. f 1x 2  x

x  1
,  g1x 2  2x  1

 56. f 1x 2  1
!x

,  g1x 2  x2  4x

 57. f 1x 2  x
x  1

,  g1x 2  1
x

 58. f 1x 2  2
x

,  g1x 2  x
x  2

59–62 ■ Composition of Three Functions  Find f  g  h.

59. f 1x 2  x  1,  g1x 2  !x,  h1x 2  x  1

 60. f 1x 2  1
x

,  g1x 2  x3,  h1x 2  x2  2

 61. f 1x 2  x4  1,  g1x 2  x  5,  h1x 2  !x

 62. f 1x 2  !x,  g1x 2  x
x  1

,  h1x 2  !3 x

63–68 ■ Expressing a Function as a Composition  Express the 
function in the form f  g.

63. F1x 2  1x  9 2 5 64. F1x 2  !x  1

 65. G1x 2  x2

x2  4
 66. G1x 2  1

x  3

 67. H1x 2  0  1  x3
 0  68. H1x 2  #1  !x

69–72 ■ Expressing a Function as a Composition  Express the 
function in the form f  g  h.

 69. F1x 2  1
x2  1

 70. F1x 2  #3 !x  1

 71. G1x 2  14  !3 x 2 9 72. G1x 2  213  !x 2 2
SKILLS Plus
73. Composing Linear Functions  The graphs of the functions

f 1x 2  m1x  b1

g1x 2  m2x  b2

  are lines with slopes m1 and m2, respectively. Is the graph of 
f  g a line? If so, what is its slope?

74. Solving an Equation for an Unknown Function  Suppose that

g1x 2  2x  1

h1x 2  4x2  4x  7

  Find a function f  such that f  g  h. (Think about what 
operations you would have to perform on the formula for g 
to end up with the formula for h.) Now suppose that

f 1x 2  3x  5

h1x 2  3x2  3x  2

  Use the same sort of reasoning to find a function g such that 
f  g  h.

APPLICATIONS
75–76 ■ Revenue, Cost, and Profit  A print shop makes  
bumper stickers for election campaigns. If x stickers are ordered 
(where x  10,000), then the price per bumper sticker is 
0.15  0.000002x dollars, and the total cost of producing the 
order is 0.095x  0.0000005x2 dollars.

 75. Use the fact that

revenue    price per item    number of items sold

  to express R1x 2 , the revenue from an order of x stickers, as a 
product of two functions of x.

14. True of false: f(x) = 4− 3x is the inverse of g(x) =
3− x

4
.
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15. Find a formula for the inverse of f(x) = 2x3 − 5.

16. Find the vertex of the parabola y = x2 + 4x.

17. Use interval notation to state the range of the quadratic function h(x) = −x2 − 4x + 4.

18. Find all x-intercepts of the graph y = −x3 + 3x2.

19. Sketch the graph of the function

f(x) =

{
1− x if x ≤ 0
x if x > 0

20. Sketch the graph y = −
√
x + 2 not by plotting points but by starting with the graph of a standard

function and applying transformations.
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