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UNIT 3: NOTES ON PROPORTIONAL AND LINEAR RELATIONSHIPS  

Pages 5 – 12. 
Vocabulary:

1. Linear functions : functions that have a constant rate of change. The equation is in the form, y  =  mx  +  b, where m is the slope ( rate of change ) and b is the y-intercept ( initial value ). When graphed, these functions form a straight line. 
2. y-intercept: the point on the graph where the line crosses over the y-axis. Also known as initial value. 
Types of slope: 

1. Positive slope: the function goes up left to right.

2. Negative slope: the function goes down left to right.


3. Zero slope: the function is a horizontal line.
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4. No slope or undefined slope: this is a vertical line.

Non Proportional Linear Relationships





A.   Equations: 
Model Problems:

1.   y  =  2x  +  3



Note: When y is by itself, the     
rate of change and initial value can easily be identified.

Rate of change( slope ) is the number being multiplied with the x.

Rate of change is positive 2, which means it is increasing.

The initial value( y-intercept ) is the number being added or      

subtracted. Initial value is positive 3.
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2. y  =  - 3x  -  1    

Rate of change( slope ) is negative 3, which means it is decreasing.


      Initial value( y-intercept )is negative 1. 
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B. Graphically: 

Model Problems:


Rate of change is one over one. Since the graph is increasing left to right, the rate of change is positive.

Rate of change  =  1

Initial value =  - 2

Note: This is where the value of x is zero or 

                                         where the line crosses over the y-axis.
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2.

The rate of change is three over one. Since the graph is decreasing left to right, the rate of change is negative.

slope  =  - 3

y-intercept  =  1
Equation ( function rule ):   y = - 3x  + 1
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C.   Numerically in tables:
Model Problems:

1.    x            y 

Note: The change in y is a plus 4 and the


     2 
2       


change in x is plus 2. Therefore, the

           +2       4          6      +4                     rate of change  =  4/2  =  2. The rate


6
10


of change is increasing.

          




8
14






Initial value  =  -2  because that is the y value     






when x  is zero. You need to subtract 4 from 2 on 

                                                         the y and subtract 2 from 2 on the x to get zero.
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2.   y  =  - 3x  -  1 

To solve for y, replace x with the given values.
   x

   y       

y  =  - 3x  -  1
   0   
   - 1


y  =  - 3  •  0  -  1
   2

   - 7


y  =  0  -  1
   5

   - 16 


y  =  - 1

        +3


      - 9        rate of change  =  - 9/+3  =  - 3 





       Note: Negative 3 is being multipled by x.




       Initial value  =  - 1    Note: This is the value of y   

                             when x is zero and what is being subtracted.
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D. Verbal descriptions:

Model Problems:

1. Mary has decided to start selling jars of her homemade jam. She has already made 6 jars of jam and can make 4 jars of jam per day. Write the rule for the total number of jars (j) Mary can make based on a certain number of days (d). Identify the rate of change and initial value.

Answers: 

Function rule:    j  =  4d  +  6

Rate of change  =  4


The meaning of the rate of change in the context of the problem is the number of jars of jam she can make in one day.

Initial value  =  6


The meaning of the initial value in the context of the problem is the number of jars of jam she initially ( started ) with.
