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3

امتحانات منتصف الفصل الأول للصفوف الخامس حتى الثامن في
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22. Examine the graph of f(x) and g(x) shown in the table.

−2−4
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2 4

−10

y

xO

f(x)

a. Which function has the greater relative maximum?

b. Compare the zeros, x- and y-intercepts, and end behavior of f(x) and g(x).

Mixed Exercises

Describe the end behavior, state the degree and leading coefficient of each polynomial. If the 

function is not a polynomial, explain why.

 23. f(x) = -5x4 + 3x2 24. g(x) = 2x5 + 6x4

 25. g(x) = 8x4 + 5x5 26. h(x) = 9x6 - 5x7 + 3x2

 27. f(x) =-6x6 - 4x5 + 13x-2 28. f(x) = (5 - 2x)(4 + 3x)

 29. h(x) = (x + 5)(3x - 4) 30. g(x) = 3x7 - 4x4 +    
3__
x   

 31. REASONING Describe the end behavior, and the possible

degree and sign of the leading coefficient of the graph

shown.

y

xO

x -5 -3 0 1.5 3

g(x) 7.5 0 -9 -15 0
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Practice   Go Online You can complete your homework online.

Example 1

Describe the end behavior of each function using the leading coefficient and degree, and state 

the domain and range. 

 1. f(x) = 3x4 2. f(x) = -2x3

 3. f(x) = -   
1
 __ 2   x5 4. f(x) =    

3
 _ 4   x6

Example 2 

 5. USE A MODEL The shape of a parabolic reflector inside a flashlight can be modeled by the 

function f(x) =    
4
 _ 3   x2. Graph the function f(x), and state the domain and range. 

 6. MACHINE EFFICIENCY A company uses the function f(x) = x3 + 3x2 - 18x - 40 to 

model the change in efficiency of a machine based on its position x. Graph the 

function and state the domain and range. 

Example 3 

State the degree and leading coefficient of each polynomial in one variable. If it is not a 

polynomial in one variable, explain why.

 7. n + 8 8. (2x - 1)(4x2 + 3)

 9. -5x5 + 3x3 - 8 10. 18 - 3y + 5y2 - y5 + 7y6

 11. u3 + 4u2t2 + t4 12. 2r - r2 +    
1
 __ 

r2   

Example 4

13. TRIANGLES Dylan drew n dots on a piece of paper making sure  

that no set of 3 points were collinear. The number of triangles that  

can be made using the dots as vertices is equal to  

f(n) =    
1
 __ 6   (n3 - 3n2 + 2n), when n ≥ 0.

a. If Dylan drew 15 dots, how many triangles can be made? 

b. Sketch a graph of the function. 
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Practice   Go Online You can complete your homework online.

Example 1 

Determine the consecutive integer values of x between which each real zero of each function is 

located by using a table. Then sketch the graph.

 1. f(x) = x2 + 3x - 1 2. f(x) = -x3 + 2x2 - 4

 3. f(x) = x3 + 4x2 - 5x + 5 4. f(x) = -x4 - x3 + 4

Example 2

Use a table to graph each function. Then estimate the x-coordinates at which relative maxima and 

relative minima occur. 

 5. f(x) = -2x3 + 12x2 - 8x 6. f(x) = 2x3 – 4x2 - 3x + 4

 7. f(x) = x4 + 2x - 1 8. f(x) = x4 + 8x2 - 12

Example 3

 9. BUSINESS A banker models the expected value v of a company in millions of dollars by using 

the formula v = n3 - 3n2, where n is the number of years in business. Graph the function and 

describe its key features over the relevant domain. 

 10. HEIGHT A plant’s height is modeled by the function f(x) = 1.5x3 - 20x2 + 85x - 84, where x is 

the number of weeks since the seed was planted and f(x) is the height of the plant. Graph the 

function and describe its key features over its relevant domain. 

Example 4

 11. USE ESTIMATION The table shows U.S. car sales in millions of cars. Use a graphing calculator to 

make a scatter plot and a curve of best fit to show the trend over time. Then use the equation to 

estimate the car sales in 2017. Let 2008 be represented by year 0. Round the coefficients of the 

regression equation to the thousandths place. 

  

Year Cars  

(millions)

Year Cars  

(millions)

Year Cars  

(millions)

2008 7.659 2011 6.769 2014 6.089

2009 7.761 2012 5.400 2015 7.243

2010 7.562 2013 5.635 2016 7.780
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Mixed Exercises

Graph each function by using a table of values. Then, estimate the x-coordinates at 

which each zero and relative extrema occur, and state the domain and range.

 16. f(x) = x3 - 3x + 1 17. f(x) = 2x3 + 9x2 + 12x + 2

 18. f(x) = 2x3 - 3x2 + 2 19. f(x) = x4 - 2x2 - 2

 20. Determine the key features for             

USE TOOLS Use a graphing calculator to estimate the x-coordinates at which the maxima and 

minima of each function occur. Round to the nearest hundredth.

 21. f(x) = x3 + 3x2 - 6x - 6 22. f(x) = -2x3 + 4x2 - 5x + 8

 23. f(x) = -2x4 + 5x3 - 4x2 + 3x - 7 24. f(x) = x5 - 4x3 + 3x2 - 8x - 6

25.  PRECISION Sketch the graph of a third-degree polynomial function that has a relative minimum  

at x = -3, passes through the origin, and has a relative maximum at x = 2. Describe the end 

behavior of the graph. Based on the sketch, determine whether the leading coefficient is 

negative or positive. 

 26.  USE TOOLS A canister has the shape of a cylinder with spherical 

caps on either end. The volume of the canister in cubic millimeters 

is modeled by the function V(x) = π(x3 + 3x2) +    
4
 _ 3   πx3 where  

x represents the radius in millimeters of a canister that is  

x + 3 millimeters wide. 

a. Use a graphing calculator to sketch the model that represents the volume of 

the canister. Include axes labels. 

b. What is the domain of the model? Explain any restrictions that apply.

             x2 if x ≤ -4 

    y = 5 if -4 < x ≤ 0. 

           x3 if x > 0





x + 3
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Practice   Go Online You can complete your homework online.

Example 1

Determine whether each expression is a polynomial. If it is a polynomial, state the 

degree of the polynomial.

 1. 2x2 - 3x + 5 2. a3 - 11 

 3.   
5np

 ___ 
n2   -    

2g
 __ h    4.   √ 

_____
 m - 7   

Examples 2 and 3

Add or subtract.

 5. (6a2 + 5a + 10) - (4a2 + 6a + 12) 6. (7b2 + 6b - 7) - (4b2 - 2)

 7. (g + 5) + (2g + 7) 8. (5d + 5) - (d + 1)

 9. (x2 - 3x - 3) + (2x2 + 7x - 2) 10. (-2f  2 - 3f - 5) + (-2f  2 - 3f + 8)

 11. (2x - 3) - (5x - 6) 12. (x2 + 2x - 5) - (3x2 - 4x + 7)

Examples 4, 5 and 6

Multiply.

13. 3p(np - z) 14. 4x(2x2 + y)

 15. -5(2c2 - d2) 16. x2(2x + 9)

 17. (a - 5)2 18. (2x - 3)(3x - 5)

 19. (x - y)(x2 + 2xy + y2) 20. (a + b)(a3 - 3ab - b2)

 21. (x - y)(x + y)(2x + y) 22. (a + b)(2a + 3b)(2x - y)

 23. (r - 2t)(r + 2t) 24. (3y + 4)(2y - 3)

 25. (x3 - 3x2 + 1)(2x2 - x + 2) 26. (4x5 + x3 - 7x2 + 2)(3x - 1)

Example 7

27. CONSTRUCTION A rectangular deck is built around a square pool. The pool has 

side length s. The length of the deck is 5 units longer than twice the side length 

of the pool. The width of the deck is 3 units longer than the side length of the 

pool. What is the area of the deck in terms of s?  

28. VOLUME The volume of a rectangular prism is given by 

the product of its length, width, and height. A rectangular 

prism has a length of b2 units, a width of a units, and a 

height of ab + c units. What is the volume of the 

rectangular prism? Express your answer in simplified 

form.  

ab + c

b2
a
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Practice   Go Online You can complete your homework online.

Example 1

Determine whether each expression is a polynomial. If it is a polynomial, state the 

degree of the polynomial.

 1. 2x2 - 3x + 5 2. a3 - 11 

 3.   
5np

 ___ 
n2   -    

2g
 __ h    4.   √ 

_____
 m - 7   

Examples 2 and 3

Add or subtract.

 5. (6a2 + 5a + 10) - (4a2 + 6a + 12) 6. (7b2 + 6b - 7) - (4b2 - 2)

 7. (g + 5) + (2g + 7) 8. (5d + 5) - (d + 1)

 9. (x2 - 3x - 3) + (2x2 + 7x - 2) 10. (-2f  2 - 3f - 5) + (-2f  2 - 3f + 8)

 11. (2x - 3) - (5x - 6) 12. (x2 + 2x - 5) - (3x2 - 4x + 7)

Examples 4, 5 and 6

Multiply.

13. 3p(np - z) 14. 4x(2x2 + y)

 15. -5(2c2 - d2) 16. x2(2x + 9)

 17. (a - 5)2 18. (2x - 3)(3x - 5)

 19. (x - y)(x2 + 2xy + y2) 20. (a + b)(a3 - 3ab - b2)

 21. (x - y)(x + y)(2x + y) 22. (a + b)(2a + 3b)(2x - y)

 23. (r - 2t)(r + 2t) 24. (3y + 4)(2y - 3)

 25. (x3 - 3x2 + 1)(2x2 - x + 2) 26. (4x5 + x3 - 7x2 + 2)(3x - 1)

Example 7

27. CONSTRUCTION A rectangular deck is built around a square pool. The pool has 

side length s. The length of the deck is 5 units longer than twice the side length 

of the pool. The width of the deck is 3 units longer than the side length of the 

pool. What is the area of the deck in terms of s?  

28. VOLUME The volume of a rectangular prism is given by 

the product of its length, width, and height. A rectangular 

prism has a length of b2 units, a width of a units, and a 

height of ab + c units. What is the volume of the 

rectangular prism? Express your answer in simplified 

form.  

ab + c

b2
a
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Practice   Go Online You can complete your homework online.

Example 1

Simplify each expression.

 1.    
15y3 + 6y2 + 3y

  ___________ 3y    2. (4f 5 - 6f4 + 12f3 - 8f2)(4f2)-1

 3. (6j2k - 9jk2) ÷ (3jk) 4. (4a2h2 - 8a3h + 3a4) ÷ (2a2)

Examples 2 and 3

Simplify by using long division.

 5. (n2 + 7n + 10) ÷ (n + 5) 6. (d2 + 4d + 3)(d + 1)-1

 7. (2t2 + 13t + 15) ÷ (t + 6) 8. (6y2 + y - 2)(2y - 1)-1

 9. (4g2 - 9) ÷ (2g + 3) 10. (2x2 - 5x - 4) ÷ (x - 3)

Examples 4 and 5

Simplify using synthetic division.

 11. (3v2 - 7v - 10)(v - 4)-1 12. (3t4 + 4t3 - 32t2 - 5t - 20)(t + 4)-1

 13.    
y3 + 6

 _____ y + 2    14.    
2x3 - x2 - 18x + 32

  ______________ 2x - 6   

 15. (4p3 - p2 + 2p) ÷ (3p - 1) 16. (3c4 + 6c3 - 2c + 4)(c + 2)-1
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Practice  Go Online You can complete your homework online.

Examples 1-3

Factor completely. If the polynomial is not factorable, write prime.

 1. 8c3 - 27d3 2. 64x4 + xy3

 3. a8 - a2b6 4. x6y3 + y9

 5. 18x6 + 5y6 6. w3 - 2y3

 7. gx2 - 3hx2 - 6fy2 - gy2 + 6fx2 + 3hy2 8. 12ax2 - 20cy2 - 18bx2 - 10ay2 + 15by2 + 24cx2

 9. a3x2 - 16 a3x + 64a3 - b3x2 + 16b³x - 64b3

10. 8x5 - 25y3 + 80x4 - x2y3 + 200x3 - 10xy3

Example 4

Solve each equation.

 11. a3 - 9a2 + 14a = 0 12. x3 = 3x2

 13. t4 - 3t3 - 40t2 = 0 14. b3 - 8b2 + 16b = 0

Example 5

 15. FURNITURE A modern table is constructed with four legs made 

of concrete cubes with cube-shaped notches.

  a.  Define one or more variables and write an expression that 

represents the volume of one table leg.

  b.  Marisol determined that she will use 12,636 cubic inches of 

concrete to construct the four table legs. If the sides of the 

notches are 40% of the sides of the legs, how long are the sides of the legs? 

Lesson 3-2 • Solving Polynomial Equations Algebraically 127
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Example 6 

Write each expression in quadratic form, if possible. 

 16. x4 + 12x2 - 8 17. -15x4 + 18x2 - 4

 18. 8x6 + 6x3 + 7 19. 5x6 - 2x2 + 8

 20. 9x8 - 21x4 + 12 21. 16x10 + 2x5 + 6

Example 7 

Solve each equation.

 22. x4 + 6x2 + 5 = 0 23. x4 - 3x2 - 10 = 0

 24. 4x4 - 14x2 + 12 = 0 25. 9x4 - 27x2 + 20 = 0

 26. 4x4 - 5x2 - 6 = 0 27. 24x4 + 14x2 - 3 = 0

Mixed Exercises

Factor completely. If the polynomial is not factorable, write prime.

 28. x4 - 625 29. x6 - 64

 30. x5 - 16x 31. 8x5y2 - 27x2y5

 32. x6 - 4x4 - 8x4 + 32x2 + 16x2 - 64 33. y9 - y6 - 2y6 + 2y3 + y3 - 1

 34. DÉCOR Each box in a set of decorative storage boxes is a cube.

  a.  The sides of the smallest box are 30% of the length of the sides of the largest 

box. The volume of the largest box is 7784 cubic inches more than the volume 

of the smallest box. Define one or more variables, and write an equation that 

represents the situation.

  b.  What are the lengths of the sides of the largest and smallest boxes?

  c.  Two of the other boxes have a total volume of 2457 cubic inches. The length of 

the sides of the smaller of these boxes is 75% of those of the larger box. Write 

and solve an equation to find the lengths of the sides of the boxes.

128 Module 3 • Polynomial Equations
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Use synthetic substitution to find f(2) and f(-1) for each function.

 9. f(x) = x2 + 6x + 5 10. f(x) = x2 - x + 1

 11. f(x) = x2 - 2x - 2 12. f(x) = x3 + 2x2 + 5

 13. f(x) = x3 - x2 - 2x + 3 14. f(x) = x3 + 6x2 + x - 4

 15. f(x) = x3 - 3x2 + x - 2 16. f(x) = x3 - 5x2 - x + 6

 17. f(x) = x4 + 2x2 - 9 18. f(x) = x4 - 3x3 + 2x2 - 2x + 6

 19. f(x) = x5 - 7x3 - 4x + 10 20. f(x) = x6- 2x5 + x4 + x3 - 9x2 - 20

Example 2

21. BUSINESS Advertising online generates billions of dollars for global businesses 

each year. The revenue from online advertising in the United States from 2000 to 

2015 can be modeled by y = 0.01x3 + 0.02x2 + x + 6, where x is the number of 

years since 2000 and y is the revenue in billions of U.S. dollars. 

  a.  Estimate the revenue from online advertising in 2008.

  b.  Predict the revenue from online advertising in 2022.

 22. PROFIT The profit, in thousands, of Clyde’s Corporation can be modeled  

by P(y) = y4 - 4y3 + 2y2 + 10y - 200, where y is the number of years after  

the business was started. Predict the profit of Clyde’s Corporation after  

10 years. 

Example 3

Given a polynomial and one of its factors, find the remaining factors of the  

polynomial. 

23. x3 - 3x + 2; x + 2  24. x4 + 2x3 - 8x - 16; x + 2

25. x3 - x2 - 10x - 8; x + 2 26. x3 - x2 - 5x - 3; x - 3

27. 2x3 + 17x2 + 23x - 42; x - 1 28. 2x3 + 7x2 - 53x - 28; x - 4

29. x4 + 2x3 + 2x2 - 2x - 3; x - 1 30. x3 + 2x2 - x - 2; x + 2 

 Go Online You can complete your homework online.
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Use synthetic substitution to find f(2) and f(-1) for each function.

 9. f(x) = x2 + 6x + 5 10. f(x) = x2 - x + 1

 11. f(x) = x2 - 2x - 2 12. f(x) = x3 + 2x2 + 5

 13. f(x) = x3 - x2 - 2x + 3 14. f(x) = x3 + 6x2 + x - 4

 15. f(x) = x3 - 3x2 + x - 2 16. f(x) = x3 - 5x2 - x + 6

 17. f(x) = x4 + 2x2 - 9 18. f(x) = x4 - 3x3 + 2x2 - 2x + 6

 19. f(x) = x5 - 7x3 - 4x + 10 20. f(x) = x6- 2x5 + x4 + x3 - 9x2 - 20

Example 2

21. BUSINESS Advertising online generates billions of dollars for global businesses 

each year. The revenue from online advertising in the United States from 2000 to 

2015 can be modeled by y = 0.01x3 + 0.02x2 + x + 6, where x is the number of 

years since 2000 and y is the revenue in billions of U.S. dollars. 

  a.  Estimate the revenue from online advertising in 2008.

  b.  Predict the revenue from online advertising in 2022.

 22. PROFIT The profit, in thousands, of Clyde’s Corporation can be modeled  

by P(y) = y4 - 4y3 + 2y2 + 10y - 200, where y is the number of years after  

the business was started. Predict the profit of Clyde’s Corporation after  

10 years. 

Example 3

Given a polynomial and one of its factors, find the remaining factors of the  

polynomial. 

23. x3 - 3x + 2; x + 2  24. x4 + 2x3 - 8x - 16; x + 2

25. x3 - x2 - 10x - 8; x + 2 26. x3 - x2 - 5x - 3; x - 3

27. 2x3 + 17x2 + 23x - 42; x - 1 28. 2x3 + 7x2 - 53x - 28; x - 4

29. x4 + 2x3 + 2x2 - 2x - 3; x - 1 30. x3 + 2x2 - x - 2; x + 2 

 Go Online You can complete your homework online.
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Practice   Go Online You can complete your homework online.

Example 1

Solve each equation. State the number and type of roots.

 1. 5x + 12 = 0 2. x2 - 4x + 40 = 0

 3. x5 + 4x3 = 0 4. x4 - 625 = 0

 5. 4x2 - 4x - 1 = 0 6. x5 - 81x = 0

 7. 2x2 + x - 6 = 0 8. 4x2 + 1 = 0

 9. x3 + 1 = 0 10. 2x2 - 5x + 14 = 0

 11. -3x2 - 5x + 8 = 0 12. 8x3 - 27 = 0

 13. 16x4 - 625 = 0 14. x3 - 6x2 + 7x = 0

 15. x5 - 8x3 + 16x = 0 16. x5 + 2x3 + x = 0

Example 2

State the possible number of positive real zeros, negative real zeros, and  

imaginary zeros of each function.

 17. g(x) = 3x3 - 4x2 - 17x + 6 18. h(x) = 4x3 - 12x2 - x + 3

 19. f(x) = x3 - 8x2 + 2x - 4 20. p(x) = x3 - x2 + 4x - 6

 21. q(x) = x4 + 7x2 + 3x - 9 22. f(x) = x4 - x3 - 5x2 + 6x + 1

 23. f(x) = x4 - 5x3 + 2x2 + 5x + 7 24. f(x) = 2x3 - 7x2 - 2x + 12

 25. f(x) = -3x5 + 5x4 + 4x2 - 8 26. f(x) = x4 - 2x2 - 5x + 19 

 27. f(x) = 4x6 - 5x4 - x2 + 24 28. f(x) = -x5 + 14x3 + 18x - 36

Lesson 3-5 • Roots and Zeros 149
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Write a polynomial function of least degree with integral coefficients that has the 

given zeros.

 46. 5, -2, -1 47. -4, -3, 5

 48. -1, -1, 2i 49. -3, 1, -3i

 50. 0, -5, 3 + i 51. -2, -3, 4 - 3i

Sketch the graph of each function using its zeros. 

 52. f(x) = x3 - 5x2 - 2x + 24 53. f(x) = 4x3 + 2x2 - 4x - 2

  

 54. f(x) = x4 - 6x3 + 7x2 + 6x - 8 55. f(x) = x4 - 6x3 + 9x2 + 4x - 12

  

Mixed Exercises

 56. USE A SOURCE Linear algebra is the study of linear equations. In linear algebra, 

the coefficients of linear equations are often organized into rectangular arrays 

called matrices. Research the eigenvalues of a matrix and how they relate to the 

roots of a polynomial function. What fields use linear algebra, matrices, and 

eigenvalues?

 57. SPACE The technology for a rocket that will safely return to Earth for refueling 

and reuse is currently being developed. The three sections of the booster that 

will power the flight of the payload are cylindrical with a total volume of about 

234π cubic meters. If the second stage section of the booster is x meters tall, 

then the interstage section x + 3 meters tall, and the first stage section is  

5x + 6.5 meters tall. The radius of the booster is x - 5 meters.

  

FIRST STAGE INTERSTAGE SECOND STAGE PAYLOAD

 a. Write and solve an equation to represent the total volume of the booster.

 b.  What are the dimensions of the first stage section of the booster? Explain 

your reasoning.
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Practice   Go Online You can complete your homework online.

Examples 1 and 2

Find (f + g)(x), (f − g)(x), (f " g)(x), and   (  
f
 

__ g  )  (x) for each f(x) and g(x).  

 1. f(x) = 2x 2. f(x) = x − 1

  g(x) = −4x + 5  g(x) = 5x − 2

 3. f(x) = x − 2 4. f(x) = x2

  g(x) = 2x − 7  g(x) = x − 5

 5. f(x) = −x2 + 6 6. f(x) = 3x2 − 4

  g(x) = 2x2 + 3x − 5  g(x) = x2 − 8x + 4

Example 3 

 7. FINANCE Trevon opens a checking account that he only uses to pay fixed bills, 

which are expenses that are the same each month, such as car loans or rent. The 

checking account has an initial balance of $1750 and Trevon deposits $925 each 

month. The balance of the account can be modeled by a(x) = 1750 + 925x, 

where x is the number of months since the account was opened. The total of 

Trevon’s fixed bills is modeled by b(x) = 840x. Define and graph the function that 

represents the account balance after he pays his bills. 

a. Identify and write a new function to represent the 

account balance. 

b. Graph the combined function.

 8. BASEBALL A coach is ordering custom practice T-shirts and 

game jerseys for each of the team members. The coach 

orders T-shirts from a local shop that charges $7.50 for 

each, plus a $35 initial printer fee. The cost of the T-shirts is 

modeled by t(x) = 7.5x + 35, where x is the number of team 

members. He orders jerseys online, which cost $18 each 

with $20 shipping. The cost of the jerseys is modeled by 

j(x) = 18x + 20. Define and graph the function that 

represents the total cost of the T-shirts and jerseys.

a. Identify and write a new function to represent total cost. 

b. Graph the combined function.

Lesson 4-1 • Operations on Functions 163

Mobile User

Mobile User



Example 4

For each pair of functions, find f ◦ g and g ◦ f, if they exist. State the domain and 

range for each.  

9. f = {(−8, −4), (0, 4), (2, 6), (−6, −2)} 10. f = {(−7, 0), (4, 5), (8, 12), (−3, 6)}

  g = {(4, −4), (−2, −1), (−4, 0), (6, −5)}  g = {(6, 8), (−12, −5), (0, 5), (5, 1)}

11. f = {(5, 13), (−4, −2), (−8, −11), (3, 1)} 12. f = {(−4, −14), (0, −6), (−6, −18), (2, −2)}

g = {(−8, 2), (−4, 1), (3, −3), (5, 7)}  g = {(−6, 1), (−18, 13), (−14, 9), (−2, −3)}

Example 5

Find [f ◦ g](x) and [g ◦ f](x). State the domain and range for each. 

 13. f(x) = 2x 14. f(x) = −3x

g(x) = x + 5 g(x) = −x + 8

15. f(x) = x2 + 6x − 2 16. f(x) = 2x2 − x + 1

g(x) = x − 6 g(x) = 4x + 3

Example 6

17.  USE A MODEL Mr. Rivera wants to purchase a riding lawn mower, which is on sale

for 15% off the original price. The sales tax in his area is 6.5%. Let x represent the

original cost of the lawn mower. Write two functions representing the price of

the lawn mower p(x) after the discount and the price of the lawn mower t(x) after

sales tax. Write a composition of functions that represents the price of the riding

lawn mower. How much will Mr. Rivera pay for a riding lawn mower that originally

cost $1350?

18.  REASONING A sporting goods store is offering a 20% discount on shoes. Mariana

also has a $5 off coupon that can be applied to her purchase. She is planning to

buy a pair of shoes that originally costs $89. Will the final price be lower if the

discount is applied before the coupon or if the coupon is applied before the

discount? Justify your response.

Mixed Exercises

19.  REASONING A bookstore that offers a 12% membership discount is currently

offering 20% off each customer’s total purchase when they spend more than $50.

If Keshawn has $78 of books, should he request that the membership discount or

the 20% off discount be applied first? Justify your response.

20.  CONSTRUCT ARGUMENTS Is [f ◦ g](x) always equal to [g ◦ f ](x) for two functions

f(x) and g(x)? Justify your conclusions. Provide a counterexample if needed.
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Practice  Go Online You can complete your homework online.

Example 1 

For each polygon, find the inverse of the relation. Then, graph both the original 

relation and its inverse.

1.  !MNP with vertices at {(-8, 6), (6, -2), (4, -6)}

2. !XYZ with vertices at {(7, 7), (4, 9), (3, -7)}

3. trapezoid QRST with vertices at {(8, -1), (-8, -1), (-2, -8), (2, -8)}  

4. quadrilateral FGHJ with vertices at {(4, 3), (-4, -4), (-3, -5), (5, 2)}  

Examples 2 and 3

Find the inverse of each function. Then graph the function and its inverse. If 

necessary, restrict the domain of the inverse so that it is a function.

5. f (x) = x + 2 6. g(x) = 5x

7. f (x) = -2x + 1 8. h(x) =    
x - 4

 ____ 3   

9. f (x) = −   
5
 __ 3   x - 8 10. g(x) = x + 4

11. f (x) = 4x 12. f (x) = -8x + 9

13. f (x) = 5x2 14. h(x) = x2 + 4

Example 4

 15. WEIGHT The formula to convert weight in pounds to stones is p(x) =    
x
 __ 14   , 

where x is the weight in pounds.

a. Find the inverse of p(x), and describe its meaning.  

b. Graph p(x) and p-1(x). Use the graph to find the weight in pounds 

of a dog that weighs about 2.5 stones. 
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Determine whether each pair of functions are inverse functions. Write yes or no.

 31. f(x) = 4x2 32. f(x) =    
1
 _ 3   x2 + 1

  g(x) =    
1
 __ 2     √ 

__
 x     g(x) =   √ 

______
 3x - 3   

 33. f(x) = x2 - 9 34. f(x) =    
2
 __ 3   x3

  g(x) = x + 3  g(x) =   √ 
___

   
2
 __ 3  x   

 35. f(x) = (x + 6)2 36. f(x) = 2  √ 
_____

 x − 5   

  g(x) =   √ 
__

 x    - 6   g(x) =    
1
 _ 4   x2 - 5

Restrict the domain of f(x) so that its inverse is also a function. State the restricted 

domain of f(x) and the domain of f-1(x).

 37. f(x) = x2 + 5 38. f(x) = 3x2

 39. f(x) =   √ 
_____

 x + 6    40. f(x) =   √ 
_____

 x + 3   

Copy each graph. Sketch a graph of the inverse of each function. Then state 

whether the inverse is a function. 

 41. y

xO

 42. y

xO

 43. y

xO

 44. y

xO

 45. FITNESS Alejandro is a personal trainer. For his clients to  

gain the maximum benefit from their exercise, Alejandro 

calculates their maximum target heart rate using the function  

f(x) = 0.85(220 - x), where x represents the age of the 

client. Find the inverse of this function and interpret its 

meaning in the context of the situation. 

 46. Copy the piecewise function shown. Graph the inverse of the 

piecewise function shown.

xO

y

3
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Examples 1 and 2 

Simplify.

  1. ±  √ 
_______

 121x4y16    2. ±  √ 
_________

 225a16b36    3. ±  √ 
____

 49x4   

    4. -  √ 
______

 16c4d2    5. -  √ 
_________

 81a16b20c12    6. -  √ 
_________

 400x32y40

     7.  
4
 √ 
_________

 16(x - 3 )12    8.  
8
 √ 
____

 x16y8    9.  
4
 √ 
________

 81(x - 4)4   

 10.    
6

 √ 
___

 x18    11.   
4

 √ 
___

 a12    12.   
3

 √ 
___

 a12   

Examples 3

Write each expression in radical form, or write each radical in exponential form.

 13.   8     
1
 __ 5      14.   4     

2
 __ 7      15.   (x3)     

3
 __ 2     

 16.   √ 
__

 17     17.   
3
 √ 
____

 5xy2     18.   
4

 √ 
_____

 625x2    

Examples 4

 19. ORBITING The distance in millions of miles a planet is from the Sun in terms of t, 

the number of Earth days it takes for the planet to orbit the Sun, can be modeled 

by the expression   
3

 √ 
___

 6t2   . Write the expression in exponential form. 

 20. DEPRECIATION The depreciation rate is calculated by the expression 

  1 -    (  
T
 __ P  )    

  
1
 _ n  
  , where n is the age of the item in years, T is the resale price in dollars, 

and P is the original price in dollars. Write the expression in radical form for an 

8 year old car that was originally purchased for $52,425. 

Example 5

Evaluate each expression.

 21.   27     
1
 _ 3      22.   256     

1
 _ 4      23.   16   -  

3
 __ 2     

 24.   81   -  
1
 _ 4      25.   1024     

3
 __ 5      26.   16   -  

5
 __ 4      
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Examples 1 and 2 

Simplify.

  1. ±  √ 
_______

 121x4y16    2. ±  √ 
_________

 225a16b36    3. ±  √ 
____

 49x4   

    4. -  √ 
______

 16c4d2    5. -  √ 
_________

 81a16b20c12    6. -  √ 
_________

 400x32y40

     7.  
4
 √ 
_________

 16(x - 3 )12    8.  
8
 √ 
____

 x16y8    9.  
4
 √ 
________

 81(x - 4)4   

 10.    
6

 √ 
___

 x18    11.   
4

 √ 
___

 a12    12.   
3

 √ 
___

 a12   

Examples 3

Write each expression in radical form, or write each radical in exponential form.

 13.   8     
1
 __ 5      14.   4     

2
 __ 7      15.   (x3)     

3
 __ 2     

 16.   √ 
__

 17     17.   
3
 √ 
____

 5xy2     18.   
4

 √ 
_____

 625x2    

Examples 4

 19. ORBITING The distance in millions of miles a planet is from the Sun in terms of t, 

the number of Earth days it takes for the planet to orbit the Sun, can be modeled 

by the expression   
3

 √ 
___

 6t2   . Write the expression in exponential form. 

 20. DEPRECIATION The depreciation rate is calculated by the expression 

  1 -    (  
T
 __ P  )    

  
1
 _ n  
  , where n is the age of the item in years, T is the resale price in dollars, 

and P is the original price in dollars. Write the expression in radical form for an 

8 year old car that was originally purchased for $52,425. 

Example 5

Evaluate each expression.

 21.   27     
1
 _ 3      22.   256     

1
 _ 4      23.   16   -  

3
 __ 2     

 24.   81   -  
1
 _ 4      25.   1024     

3
 __ 5      26.   16   -  

5
 __ 4      
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Example 4 

Graph each inequality. 

 14. y <   √ 
_____

 x - 5    15. y >   √ 
_____

 x + 6   

 16. y ≥ -4  √ 
_____

 x + 3    17. y ≤ -2  √ 
_____

 x - 6   

 18. y > 2  √ 
_____

 x + 7    - 5 19. y ≥ 4  √ 
_____

 x - 2    - 12

Example 5

Graph each function. State the domain and range of each function. 

 20. f(x) =   
3
 √ 
____

 x + 1    21. f(x) = 3   
3
 √ 
_____

 x - 2   

 22. f(x) =   
3
 √ 
_____

 x + 7    - 1 23. f(x) = -   
3
 √ 
_____

 x - 2    + 9

Example 6

 24. Examine p(x) = -3  √ 
_____

 x + 2    and q(x) shown in the graph. 

a. Graph p(x). 

b. Compare the key features of the functions.  

 25. Examine p(x), which is 2 less than the cube root of x,  

and q(x) shown in the graph.

a. Graph p(x). 

b. Compare the key features of the functions. 

 26. Examine p(x) =   √ 
_____

 x - 2    + 5 and q(x) shown in the graph.

a. Graph p(x). 

b. Compare the key features of the functions. 

y

O x

(1, −1)

(2, 0)

(3, 1)

q(x)

y

O x

q(x)

y

O x

q(x)
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Examples 1 and 2

Simplify.

 1.   √ 
______

 72a8b5    2.   √ 
______

 9a15b3   

 3.   √ 
________

 24a16b8c    4.   √ 
________

 18a6b3c5   

 5.   
4

 √ 
______

 64a4b4    6.   
3

 √ 
______

 -8d2f5   

 7.   √ 
____

   
25

 __ 36  r2t    8.   √ 
_____

   
192k4

 ____ 64     

 9.   
5

 √ 
______

   
3072h8

 ______ 
243f5

      10.   
3

 √ 
_____

   
432n12

 _____ 
64q6     

Example 3

Simplify.

 11.   √ 
__

 2    +   √ 
__

 8    +   √ 
___

 50    12.   √ 
__

 12    - 2  √ 
__

 3    +   √ 
___

 108   

 13. 8  √ 
__

 5    -   √ 
___

 45    -   √ 
___

 80    14. 2  √ 
___

 48    -   √ 
___

 75    -   √ 
__

 12   

 15.   √ 
____

 28x    -   √ 
__

 14    +   √ 
____

 63x    16.   √ 
___

 135    + 5  √ 
___

 10d    - 3  √ 
___

 60   

Example 4

Simplify.

 17. 3  √ 
___

 5y    • 8  √ 
____

 10yz    18. 2  √ 
______

 32a3b5    •   √ 
_____

 8a7b2   

 19. 6  √ 
____

 3ab    • 4  √ 
_____

 24ab3    20. 5  √ 
____

 x8y3    • 5  √ 
_____

 2x5y4   

 21. 5  √ 
___

 2x    • 3  √ 
_____

 7x2y3    22. 3  √ 
____

 a5b7    • 2  √ 
_____

 5a7b3   

Example 5

 23. TRAMPOLINE There are two trampoline runways at a gymnastics practice facility. 

Both runways are   √ 
__

 3    meters wide. One is 6  √ 
__

 3    meters long and the other is  

5  √ 
__

 2    meters long. What is the total area of the trampoline runways?

24. DISTANCE Jayla walks 5 blocks north, then 8 blocks east to get to the library. 

Each block is 5  √ 
__

 10    yards long. If Jayla could walk in a straight line to the library 

instead, how far would the walk be, in yards?
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Simplify.

 25. (7  √ 
__

 2    - 3  √ 
__

 3   )(4  √ 
__

 6    + 3  √ 
__

 12   ) 26. (8  √ 
__

 5    - 6  √ 
__

 3   )(8  √ 
__

 5    + 6  √ 
__

 3   )

 27. (12  √ 
__

 10    - 6  √ 
__

 5   )(12  √ 
__

 10    + 6  √ 
__

 5   ) 28. (6  √ 
__

 3    + 5  √ 
__

 2   )(2  √ 
__

 6    + 3  √ 
__

 8   )

Examples 6 and 7

Simplify.

 29.    
 √ 

____

 5a5  
 ____ 

 √ 
___

 b13  
    30.    

 √ 
__

 7x  
 _____ 

 √ 
____

 10x3  
   

 31.    
3 

3

 √ 
___

 6x2  
 _____ 

3 
3
 √ 

___
 5y  
    32.   

4

 √ 
___

   
7x3

 ___ 
4b2     

 33.    
6
 _______ 

 √ 
__

 3   -  √ 
__

 2  
    34.    

 √ 
__

 2  
 _______ 

 √ 
__

 5   -  √ 
__

 3  
   

 35.    
9 - 2 √ 

__
 3  
 ______ 

 √ 
__

 3   + 6
    36.    

2 √ 
__

 2   + 2 √ 
__

 5  
 _________ 

 √ 
__

 5   +  √ 
__

 2  
   

 37.    
3 √ 

__
 7  
 _____ 

 √ 
__

 5   - 1
    38.    

7x
 ______ 

3 -  √ 
__

 2  
   

Mixed Exercises 

Simplify. 

 39.   
3

 √ 
______

 16y4z12    40.   
3

 √ 
________

 -54x6y11   

 41.    
x + 1

 _____  √ 
____

 x   -1     42.    
x - 2

 ______ 
 √ 

______

 x2 - 4  
   

43. 3  √ 
____

 24x    - 2  √ 
____

 54x    +   √ 
___

 48    44. 5  √ 
___

 18c    + 3  √ 
____

 72c    + 6  √ 
___

 76   

 45. 10  √ 
____

 175a    - 4  √ 
____

 112a    - 2  √ 
____

 63a    46. 7  √ 
_____

 204y    + 4  √ 
_____

 459y    - 8  √ 
____

 140y

   47. VOLUME McKenzie has a rectangular prism with dimensions 20 inches by 

35 inches by 40 inches. She would like to replace it with a cube with the same 

volume. What should the length of a side of the cube be? Express your answer as 

a radical expression in simplest form. 

 48. MUSIC Traditionally, musical instruments are tuned so that the note A has a 

frequency of 440 Hertz. With each note higher on the instrument, the frequency 

of the pitch is multiplied by a factor of   
12
 √ 

__
 2   . What is the ratio of the frequencies of two 

notes that are 6 steps apart on the instrument? What is the ratio of the frequencies 

of two notes that are 9 steps apart on the instrument? Express your answers in 

simplest form. 
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Example 1

Solve each equation.

1. 5  √ 
__

 j    = 1  2.   √ 
_____

 b − 5    = 4 

3.   √ 
______

 3n + 1    = 5  4. 2 +   √ 
______

 3p + 7    = 6 

5.   √ 
_____

 k − 4    − 1 = 5  6. 5 =   √ 
______

 2g − 7    

Example 2

Solve each equation.

7.   
3
 √ 
______

 3r − 6    = 3  8. (2d +   3)     
1
 __ 3     = 2 

9. (t   − 3)     
1
 __ 3     = 2  10. 4 − (1 −7u  )     

1
 __ 3     = 0 

11.   
3

 √ 
______

 2v − 7    = −2  12. 4(5n −   1)     
1
 __ 3     − 1 = 0 

Examples 3 and 4

Solve each equation. Identify any extraneous solutions.

13.   √ 
______

 x − 15    = 3 −   √ 
__

 x     14. (5q +   1)     
1
 __ 4     + 7 = 5 

15. (3x + 7  )     
1
 __ 4     − 3 = 1  16. (3y −   2)     

1
 __ 5     + 5 = 6 

17. (4z −   1)     
1
 __ 5     − 1 = 2  18.   √ 

______
 x − 10    = 1 −   √ 

__
 x    

19.   
6
 √ 
_____

 y + 2    + 9 = 14  20. (2x −   1)     
1
 __ 4     − 2 = 1 

Example 5

Use a graphing calculator to solve each equation by graphing.

21.   √ 
_____

 x − 7    + 2 = 8  22. 5 +   √ 
______

 3m + 9    = 10 

23.   
3
 √ 
______

 5b − 4    = 2  24.   
3
 √ 
______

 2v + 3    = −2 
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