
Algebra 2 Honor  8.2.1 What Are Imaginary Numbers?   Name______________ 
 
In the past, you have not been able to solve some quadratic equations like x2 + 4 = 0 and x2 + 1 = 0, because 
there are no real numbers you can square to get a negative answer. In this lesson, you will learn about 
imaginary numbers and how you can use them to solve equations you were previously unable to solve. 
 
8-63. Consider the equation x2 = 2. 
 
a. How do you “undo” squaring a number? __________________________ 
b. When you solve x2 = 2, how many solutions should you get?  ______________________ 
c. How many x-intercepts does the graph of y = x2 − 2 have?  ______________________ 
d. Solve the equation x2 = 2. Write your solutions both as exact radicals and as decimal approximations. 

_________________________ 

 
8-64. Mathematicians throughout history have resisted the idea that some equations may not be solvable. Still, 
it makes sense that x2 + 1 = 0 cannot be solved because the graph of y = x2 + 1 has no x-intercepts. What 
happens when you try to solve x2 + 1 = 0? 

______________________________________________________________________ 

  

8-65. In the 1500s, an Italian mathematician named Rafael Bombelli invented the imaginary number −1, 
which is now called i. −1 = 𝑖   implies that 𝑖 2 = −1. After this invention, it became possible to find solutions for 
x2 + 1 = 0; they are i and −i. The value of −16 = 16(−1) = 16𝑖! = 4𝑖. Use the definition of i to rewrite each 
of the following expressions. 
 
a. −4, ______  b. (2i)(3i) ________  c.  (2i)2(−5i)  _______   d.  −25     _______ 

 
 
8-66. Graph the function y = x2 − 4x + 5. 
 
a. Does the graph cross the x-axis? Should the equation  
x2 − 4x + 5 = 0 have real solutions?  _____________________________ 

 

b.  Use the Quadratic Formula to solve x2 − 4x + 5 = 0. Use your new 
understanding of imaginary numbers to simplify your results as much as 
possible. 

       ________________ 



c.  A real number plus (or minus) a multiple of i, like each of the solutions to x2 − 4x + 5 = 0, is called a 
complex number. Check one of your solutions from part (b) by substituting it into the equation for x and 
simplifying the result. 

 

 
8-67. When a graph crosses the x-axis, the x-intercepts are often referred to as the real roots of the equation 
that results when y = 0. You have seen that solutions to equations can be real or complex, so it follows that 
roots can also be real or complex. Compare and contrast what happens with the graphs and equations for the 
three cases in parts (a) through (c) below. 
 
a. Sketch the graph of y = (x + 3)2 − 4. What are the roots? ___________ 
 
b. Sketch the graph of y = (x + 3)2. What are the roots?  __________ 
 
c. Sketch the graph of y = (x + 3)2 + 4. Can you find the roots by looking 
at the graph? Why or why not? Find the roots by solving (x + 3)2 + 4 = 0.  
        _____________ 
d. Make general statements about the relationship between graphs of 
parabolas and the kinds of roots their equations have. 
 
 
_____________________________________________________________ 
 
8-68. Consider the equations y = x2 and y = 2x − 5. 
a. On one set of axes, sketch the graphs and label the intersection. 
b. Use algebra to solve the system of equations. 

       __________________ 
c. Discuss your results with your team. What could these solutions 
mean? 

______________________________________________________ 

 

 

8-69. Do the graphs of  𝑦 = !
!
 and y = −x + 1 intersect? What kind of 

algebraic solutions will this system have? Verify your answer by solving 
the system. 

 

 



Homework 8.2.1 Use the Glossary in your e-book to write definitions of the following terms in your Language 
Log. 

rational numbers    irrational numbers    imaginary numbers   real numbers 

complex numbers 

Do the following problems. Use the Homework Help as needed, and CHECK YOUR ANSWERS ONLINE.  
 
8-70. Write each of the following expressions in the form a + bi.   

 
a.                                  b.                                  c.  Homework Help 
 

 

8-71. Explain why i3 = −i. What does i4 equal?  Homework Help � 

 
 
____________________________________________________________________ 

 

8-72. If f(x) = x2 + 7x − 9, calculate the values in parts (a) through (c) below.  Homework Help � 

 
a. f(−3)  ____________  b. f(i)  _____________   c. f(−3 + i)  ______________ 

 
 
8-73. Is 5 + 2i a solution to x2 − 10x = −29? How can you be sure?  Homework Help � 
 
 
 
 

____________________ 
 
8-75. Is (x − 5)2 equivalent to (5 − x)2? Explain why or why not.  Homework Help � 
 
 
________________________________________________________________________________________ 
 
8-76. Calculate the value of each expression below.  Homework Help � 
 
 
a. (−49)                       b.        −2)                     c.          (4i)2                          d.       (3i)3 
 

  _____________________  _____________________             ________________________                 __________________________ 


