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Transformation Investigation 

Reporting Category Equations and Inequalities 

Topic Investigating the components of the equation of a line 

Primary SOL A.6b The student will graph linear equations and linear inequalities in two 
variables, including writing the equation of a line when given the 
graph of the line, two points on the line, or the slope and a point on 
the line. 

Related SOL A.6a, A.7d 

Materials 
 Graphing calculators 
 Graph paper 

Vocabulary 
transformation, translation, reflection (earlier grades) 

slope, slope-intercept form, x-intercept, y-intercept (A.6) 

parent function, function families (A.7) 

Student/Teacher Actions (what students and teachers should be doing to facilitate learning) 

In this activity, students will graph linear equations of the form y = a(x  b), when a ≠ 0 and b ≥ 0. 

1. Distribute graph paper. Have students set their calculator windows to the following: 
 Xmin = −10 
 Xmax = 10 Xsc1 = 1 
 Ymin = −6 
 Ymax = 6 

2. With a basic function of y = 1(x + b), have students sketch a graph for each of the following 
equations: y1 = 1(x + 0) y2 = 1(x + 2) y3 = 1(x + 4) y4 = 1(x + 6) 

 Direct students to record data in a table such as the one at right 
and then answer the following questions: 
 What effect does “changing” b have on the basic function? 
 What generalization can you make about the change in the 

y-intercept if b ≥ 0? 
 What generalization can you make about the change in the x-intercept if b ≥ 0? 

3. With a basic function of y = 1(x − b), have students sketch a graph for each of the following 
equations: y1 = 1(x − 0) y2 = 1(x − 2) y3 = 1(x − 4) y4 = 1(x − 6) 

 Direct students to record data in a table and then answer the following questions: 
 What effect does “changing” b have on the basic function? 
 What generalization can you make about the change in the y-intercept if b ≥ 0? 
 What generalization can you make about the change in the x-intercept if b ≥ 0? 
 Does the slope have an effect on the way the graph changes? 

 y y1 y2 y3 y4 

y-intercept      

x-intercept      

Slope      
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4. With a basic function of y = 2(x + b), have students sketch a graph for each of the following 
equations: y1 = 2(x + 0) y2 = 2(x + 2) y3 = 2(x + 3) y4 = 2(x + 4) 

 Direct students to record data in a table and then answer the following questions: 
 Compare the data for y1, y2, y3, y4 to the data for y. What effect(s) does “changing” b 

have on the basic (parent) function? 
 Generalizing: If b ≥ 0, what is the slope of the line in each of these graphs? Do you think 

that the slope has any effect on the graph? 
 Adding a value of b to the x in these equations results in a transformation of the 

x-intercept to the _______________. 
 Adding a value of b to the x in these equations results in a transformation of the 

y-intercept to the _______________. 

5. With a basic function of y = 2(x − b), have students sketch a graph for each of the following 
equations: y1 = 2(x − 0) y2 = 2(x − 2) y3 = 2(x − 3) y4 = 2(x − 4) 

 Direct students to record data in a table and then answer the following questions: 
 What is the slope of each graph? 
 What effect does subtracting a value of b have on each graph? 
 What is the effect on the x-intercept of subtracting a value of b? What is the effect on 

the y-intercept? 

6. With a basic function of y = −1(x + b), have students sketch a graph for each of the following 
equations: y1 = −1(x + 0) y2 = −1(x + 2) y3 = −1(x + 3) y4 = −1(x + 4) 

 Direct students to record data in a table and then answer the following questions: 
 What is the slope of each graph? 
 What effect does adding/subtracting a value of b have on each graph? 
 What is the effect on the x-intercept of changing the slope? What is the effect on the 

y-intercept? 

7. Have students make generalizations for the problems above by answering the following 
questions: 
 When the slope of a line is +1, what is the result of adding a value of b to the x? 
 When the slope of a line is +1, what is the result of subtracting a value of b from the x? 
 When the slope (a) of a line is a positive number, what is the result of subtracting a 

value of b from the x? 
 When the slope of a line is −1, what is the result of adding a value of b to the x? 
 When the slope of a line is −1, what is the result of subtracting a value of b from the x? 

 When the slope of a line is negative (a  0), what is the result of adding a value of b to 
the x? 

 When the slope of a line is negative (a  0), what is the result of subtracting a value of b 
from the x? 

 Given that the slope of a line is 2 and the x-intercept is 5, what is the y-intercept? What 
would be an equation of this line? 

 Given that the slope of a line is 2, the x-intercept is r, and r > 0, what is the y-intercept? 
What would be an equation of this line? 

 Given that the slope of a line is m, the x-intercept is r, and r > 0, what is the y-intercept? 
What would be an equation of this line? 
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 Given that the slope of a line is 2 and the y-intercept is 6, what is the x-intercept? What 
would be an equation of this line? 

 Given that the slope of a line is a and the y-intercept is b, what is the x-intercept? What 
would be an equation of this line? 

Assessment 
 Questions 

o What is the effect on the x-intercept of changing the slope? What is the effect on 
the y-intercept? 

o What is the effect on the x-intercept of subtracting a value of b? What is the effect 
on the y-intercept? 

 Journal/Writing Prompts 
o Write a paragraph describing each of the following lines in relation to y = x: 

y = x + 5 y = x − 3 y = 2(x + 3) y = −1(x + 3) 

Strategies for Differentiation  
 Encourage use of graphing calculators, graph paper, or white boards with a grid for 

students to see the transformations. 
 Use an interactive white board or overhead calculator to illustrate calculator procedures. 
 Have students answer the generalizations questions in step 7 individually, in small groups, 

or in a large group, depending on the needs of the students. 


