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TASK 2.7.1: SLOPES AND INTERCEPTS 
 
Solutions 
 
An algebraic rule for a line is often written in the form y=mx+b.   
 

1. Let y=x+3.  Complete the table below and then graph (without technology) the 
line on the grid.  Be sure to label your axes.  Check your accuracy by graphing the 
line on your calculator. 

 
 
 
 

x Process 
y=x+3 (x, y) 

-1 -1+3=2 (-1 ,  _2_) 
0 0+3=3 (0 ,   _3_) 
1 1+3=4 (1 ,  _4_) 

 
 
 

 
 
      

a. Which variable is independent?  Dependent? x is independent; y is 
dependent 

 
b. What is the slope of this line?   How does this correspond to the m in the 

y=mx+b? The slope is 1=m.   
 

c. What is the y-intercept?  How does this correspond to the b in the 
y=mx+b? The y-intercept is 3=b. 

 
d. What is the x-intercept?  How does this relate to the line y=x+3?  The x-

intercept is (-3, 0).  If x=-3 then y=0. 
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2. Now examine the lines y=2x+3, y=3x+3, and y=5x+3.  Complete the tables 
below and then graph each line on the previous grid using different colors. 

 
x Process 

y=2x+3 
(x, y) 

-1 2(-1)+3=1 (-1, 1) 
0 2(0)+3=3 (0, 3) 
1 2(1)+3=5 (1, 5) 

 
x Process 

y=3x+3 
(x, y) 

-1 3(-1)+3=0 (-1, 0) 
0 3(0)+3=3 (0, 3) 
1 3(1)+3=6 (1, 6) 

 
 
 
 
 
 
 
 

a. What are the slopes of each of these lines? The slopes are 2, 3, and 5. 
 
 

b. What are the y-intercepts? All have y-intercept (0,3)   
 
 

c. What are the x-intercepts?  The x-intercepts are ( 3

2

! , 0), (-1, 0), ( 3

5

! , 0) 

respectively. 
 
 

d. How are these lines related to the line y=x+3? These lines have the same 
y-intercept as the line y=x+3.  Their slopes are all different, but are all 
increasing. 

 
e. What do you notice about the lines as m gets larger? As the positive slope 

gets larger, the lines become steeper, get closer to the y-axis, and become 
more vertical. 

 

x Process 
y=5x+3 

(x, y) 

-1 5(-1)+3=-2 (-1, -2) 
0 5(0)+3=3 (0, 3) 
1 5(1)+3=8 (1, 8) 
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3. Examine the lines y= 3

4
x+3, y= 1

2
x+3, and y= 1

4
x+3.  Complete the tables below 

and then graph each line on the following grid using different colors along with 
the line y=x+3. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
a. What are the slopes of each of these lines? 3 1 1

4 2 4
, ,  

 
b. What are the y-intercepts?  (0,3) 

 
c. What are the x-intercepts? (-4, 0), (-6,0), and (-12, 0), respectively. 

 
d. How are these lines related to the line y=x+3? The slopes are decreasing 

and the y-intercept is the same. 
 

e. What do you notice about the lines as m gets smaller? As m becomes 
smaller, but still remains positive, the steepness of the lines is decreasing, 
moving away from the y-axis, and becoming more horizontal. 

 

x Process 
y= 3

4
x+3 

(x,y) 

-8 3

4
(-8)+3=-3 (-8,-3) 

0 3

4
(0)+3=3 (0, 3) 

8 3

4
(8)+3=9 (8, 9) 

x Process 
y= 1

2
x+3 

(x,y) 

-8 1

2
(-8)+3=-1 (-8, -1) 

0 1

2
(0)+3=3 (0, 3) 

8 1

2
(8)+3=7 (8, 7) 

x Process 
y= 1

4
x+3 

(x,y) 

-8 1

4
(-8)+3=1 (-8, 1) 

0 1

4
(0)+3=3 (0, 3) 

8 1

4
(8)+3=5 (8, 5) 
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4. Examine the lines y = 1

2

! x+3, y = -x+3, and y = -2x+3.  Complete the table 
below and then graph each line on the following grid using different colors along 
with the line y=x+3. 

 
   

 
 
 
 

 
a. What are the slopes of each of these lines? 1

2

! , -1, -2 
 

b. What are the y-intercepts?  (0, 3)  
 

c. What are the x-intercepts? (-6, 0), (3, 0), ( 3
2

, 0) respectively 
 

d. How are these lines related to the line y=x+3?  Different slopes, same y-
intercept.  The line y=-x+3 is the reflection about the y-axis of the line 
y=x+3. 

 
e. What do you notice about the lines for negative m?  The larger the 

absolute value of the negative m, the closer to vertical the line becomes.  
The closer value of the slope gets to zero, the closer the line is to 
horizontal. 

 
 

x Process 
y = 1

2

! x+3 
(x,y) 

-2 1

2

! (-2)+3=4 (-2, 4) 
0 1

2

! (0)+3=3 (0, 3) 
2 1

2

! (2)+3=2 (2, 2) 

x Process 
y = - x+3 

(x,y) 

-2 -(-2)+3=5 (-2, 5) 
0 -(0)+3=3 (0, 3) 
2 -(2)+3=1 (2, 1) 

x Process 
y = -2 x+3 

(x,y) 

-2 -2(-2)+3=7 (-2, 7) 
0 -2(0)+3=3 (0, 3) 
2 -2(2)+3=-1 (2, -1) 
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5. Examine the lines y=x-1, y=x+ 1

2
, y=x+1, and y=x+5.  Complete the table below 

and then graph each line on the previous grid using different colors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
a. What are the slopes of each of these lines? 1 

 
b. What are the y-intercepts?  (0, -1), (0, 1

2
) , (0, 1), (0, 5) 

 
c. What are the x-intercepts?  (1, 0), (- 1

2
,0), (-1, 0), (-5, 0) 

 
d. How are these lines related to the line y=x+3? They have the same slope 

but different y-intercepts. 
 

e. What do you notice about the lines as b changes?  The lines move up or 
down.  If the y-intercept is greater than one then the line shifts up.  
Otherwise the line shifts down. 

 

x Process 
y=x-1 

(x,y) 

-1 -1-1=-2 (-1, -2) 
0 0-1=-1 (0, -1) 
1 1-1=0 (1, 0) 

x Process 
y=x+ 1

2
 

(x,y) 

-1 -1+ 1
2

= - 1
2

  (-1, - 1
2

 ) 
0 0+ 1

2
 = 1

2
  (0, 1

2
) 

1 1+ 1
2

 = 3
2

  (1, 3
2

 ) 

x Process 
y=x+1 

(x,y) 

-1 -1+1=0 (-1, 0) 
0 0+1=1 (0, 1) 
1 1+1=2 (1, 2) 

x Process 
y=x+5 

(x,y) 

-1 -1+5=4 (-1, 4) 
0 0+5=5 (0, 5) 
1 1+5=6 (1, 6) 
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6. Write a brief paragraph to your friend who is just beginning to learn about slope 
and y-intercepts.  Explain to this friend why writing the equation of the line in the 
form y=mx+b is useful by discussing the effects of m and b.  Create new 
examples of lines to support your explanation.   Answers here will vary from 
student to student.   
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TASK 2.7.1: SLOPES AND INTERCEPTS 
 
 
An algebraic rule for a line is often written in the form y=mx+b.   
 

1. Let y=x+3.  Complete the table below and then graph (without technology) the 
line on the grid.  Be sure to label your axes.  Check your accuracy by graphing the 
line on your calculator. 

 
 
 
 

x y=x+3 (x, y) 
-1  (-1 ,  ____) 
0  (0 ,  ____) 
1  (1 ,  ____) 

 
 

 
 
      

a. Which variable is independent?  Dependent? 
 

b. What is the slope of this line?   How does this correspond to the m in the 
y=mx+b? 

 
c. What is the y-intercept?  How does this correspond to the b in the 

y=mx+b? 
 

d. What is the x-intercept?  How does this relate to the line y=x+3? 
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2. Now examine the lines y=2x+3, y=3x+3, and y=5x+3.  Complete the table below 
and then graph each line on the previous grid using different colors. 

 
x Process 

y=2x+3 
(x, y) 

-1   
0   
1   

 
x Process 

y=3x+3 
(x, y) 

-1   
0   
1   

 
 
 
 
 
 
 
 

a. What are the slopes of each of these lines?  
 
 

b. What are the y-intercepts?  
 
 

c. What are the x-intercepts?   
 
 

d. How are these lines related to the line y=x+3? 
 
 

e. What do you notice about the lines as m gets larger? 
 
 
 

x Process 
y=5x+3 

(x, y) 

-1   
0   
1   
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3. Examine the lines y= 3

4
x+3, y= 1

2
x+3, and y= 1

4
x+3.  Complete the tables below 

and then graph each line on the following grid using different colors along with 
the line y=x+3. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

 
 
 

a. What are the slopes of each of these lines?  
 

b. What are the y-intercepts?   
 

c. What are the x-intercepts? 
 

d. How are these lines related to the line y=x+3?  
 

e. What do you notice about the lines as m gets smaller?  
 
 

x Process 
y= 3

4
x+3 

(x,y) 

-8   
0   
8   

x Process 
y= 1

2
 x+3 

(x,y) 

-8   
0   
8   

x Process  
y= 1

4
 x+3 

(x,y) 

-8   
0   
8   
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4. Examine the lines y = - 1

2
 x+3, y = -x+3, and y = -2x+3.  Complete the table 

below and then graph each line on the following grid using different colors along 
with the line y=x+3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. What are the slopes of each of these lines?  
 

b. What are the y-intercepts?   
 

c. What are the x-intercepts?  
 

d. How are these lines related to the line y=x+3?   
 
 

e. What do you notice about the lines for negative m?   
 

x Process 
y = - 1

2
 x+3 

(x,y) 

-2   
0   
2   

x Process 
y = - x+3 

(x,y) 

-2   
0   
2   

x Process 
y = -2 x+3 

(x,y) 

-2   
0   
2   
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5. Examine the lines y=x-1, y=x+ 1

2
, y=x+1, and y=x+5.  Complete the table below 

and then graph each line on the previous grid using different colors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
a. What are the slopes of each of these lines?  

 
b. What are the y-intercepts?   

 
 

c. What are the x-intercepts?   
 

d. How are these lines related to the line y=x+3?  
 
 

e. What do you notice about the lines as b changes?   
 
 

x Process 
y=x-1 

(x,y) 

-1   
0   
1   

x Process 
y=x+ 1

2
 

(x,y) 

-1   
0   
1   

x Process 
y=x+1 

(x,y) 

-1   
0   
1   

x Process 
y=x+5 

(x,y) 

-1   
0   
1   
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6. Write a brief paragraph to your friend who is just beginning to learn about slope 
and y-intercepts.  Explain to this friend why writing the equation of the line in the 
form y=mx+b is useful by discussing the effects of m and b.  Create new 
examples of lines to support your explanation.    


