Algebra I

Slope or Constant Rate of Change            Pg 2-1
Slope measures the steepness of a line.  Positive slope means the line goes up as you move to the right.  Negative means the line goes down.
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1. Find the slope between each pair of points (-2/3, -4/6 or  -2/3, 30/60 or 1/2):
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a) 



b) 



c) 
d) Were any of your answer the same?  Why?   (parts a & b were the same line)
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Ex1:  Find the slope between the points (-1,3) & (-4,-2).
Subtract the y-values to get the rise & subtract the 
x-values to get the run:
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Algebra I                    Linear Relationships                      Pg 2-2
A linear relationship means there is a constant rate of change or slope.  You may have learned that equations of the form y = mx + b are linear.  You can always check whether an equation is linear by making a table.
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Ex1:  Make a table to show that only equation b) is linear.
a)  y = 3x2 + 1


b) y = 3x + 1

c) y =3x + 1

Ex2: The same relationship can be represented by many different equations.  Each equation below produces the same table.  What happens if you isolate the y in equations b) & c)?
a)  y = 2.5x + 1.5


b) 2y – 5x = 3
         c) -10x + 4y = 6

	x
	2.5x + 1.5
	(x,y)

	0
	1.5
	(0,1.5)

	1
	4.0
	(1,4.0)

	2
	6.5
	(2,6.5)


            2∙1.5 - 5∙0 = 3 (        
             -10∙0 + 4∙1.5 = 6 (                          
            2∙4.0 - 5∙1 = 3 (                      -10∙1 + 4∙4.0 = 6 (             
            Etc.                                             Etc.
d)
Write several more equations that are really the “same” as y = 2.5x + 1.5.  How can you check that they are the same?    
Algebra I   Graphing the Solutions of an Equation     Pg 2-3
1) There are many pairs of numbers that make the equation below true.  Plotting these solutions as ordered pairs is what it means to “graph an equation”.
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3x + 2y = 24
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a) (4,6) is a solution.  Could you find a hundred more solutions if you had too?  Be prepared to explain.

          substitute numbers for x & find the y-value: 
                    x = 1 
[image: image2.wmf]Þ

3∙1 + 2y = 24 
[image: image3.wmf]Þ

y = 10.5

b) It is usually easier to find solutions if you write the equation in function form:  y = 12 – 1.5x.  Several solutions are shown in the table below.

	x
	0
	1
	2
	3
	4

	y
	12
	10.5
	9
	7.5
	6


c) Graph all of the solutions to 3x + 2y = 24 on the coordinate plain.  What can you say about the points that are not on the line you just graphed?  
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The solutions form a line.  Points not on the line are not solutions.  Points on the line are solutions.
d) Graph the solutions to i)  y = 2/3 x – 1    ii) y = x2 + 4x  &   iii) y = -2x + 1

Algebra I              Using Slope to Graph a Line              Pg 2-4
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It is very useful to have an equation in slope-intercept form (y = mx + b).  This makes it easy to see the slope, to see the y-intercept, and make a table.
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You can graph an equation in slope-intercept form with very little work by plotting the y-intercept and using the slope to get a second point.
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1) Goal:  Graph the following in less than a minute.  Can you do it?[image: image47.png]4
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a) 
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b) y + 3 =  x
c) A line with a slope of -5/3 that


     goes through the point (-2,5).
d)  
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e) 2y – 3x = 10
f)  x = 3

g)  y = -2
Algebra I


  x & y – Intercepts                          Pg 2-5
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Definition:  An x-intercept is a point where the graph 

touches the x-axis like (2,0).  A y-intercept is a point where 

the graph touches the y-axis like (0,3).                
1) Can you find the x & y-intercepts for these equations in less than a minute?  Can you find them without paper or pencil?
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 a) 2x + 7y = 28             b) 3x – 4y = 24

c)  x + 10y = 30            d) 0 = 5x – 4y

e) 
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9

3

yx

=-

               f)  3x + 2y + 10 = x
2) One method of graphing a line is to just plot the intercepts and draw the line.  Graph 3x – 4y = 24 using this method.

3) The line 2x + 3y = 12 has an x-intercept of (6,0).  Find the equations for several other lines that also have an x-intercept of (6,0).
Algebra I           Finding the Equation of a Line                Pg 2-6
Ex1) John can dig 4 tons in 3 days (there was already a large pile of dirt when he started).    
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                                Day 0





Day 11

                                Unknown amount                                          37 tons

 a)   How many tons were in the pile when he started?

 b)  When will there be 100 tons in the pile if he continues at this rate?
 c)   Find an equation relating days (x) & the amount of dirt in the pile (y)?
Part c first:  There is a constant rate of change so the equation is linear (y = mx + b).  Substitute for m, x, & y leaving an easy equation (*)  for the y-intercept.

                y = mx + b               ( m is the slope & b is the y-intercept)
                  y = 1.33x + b           (slope was given: 4 tons per 3 days 
[image: image9.wmf]Þ

 1.33 tons/day)                                             

   *           37 = 1.33(11) + b      (there are 37 tons after 11 days)     
          22.33 = b                       (easy algebra to get the y-intercept)
                y = 1.33x + 22.33
Part a: 23.33 tons            Part b:  plug 100 for y  
[image: image10.wmf]Þ

x = 58.4 days
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It is not so hard to find the equation of a line if you have a point and the slope.  Substitute values for the m, x, & y into y = mx + b and solve for the y-intercept.  
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Algebra I  Finding the Equation of a Line (Continued)   Pg 2-7
Ex1: John’s next door neighbor Jamie is also digging a hole in her back yard.  She digs at a constant rate and there was a large pile when she started.
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                                Day 5





Day 11

                                29 tons

                                         53 tons

 a) How many tons were in the pile when she started?

                            Slope:  24 tons in 6 days or m =4
                       y-intercept:  29 = 4∙5 + b 
[image: image11.wmf]Þ

b = 9   (substitute into y = mx + b)
                      equation: y = 4x + 9
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b) There were 29 tons after 5 days.  Ray Ray says that if you double the days you will double the amount, so there will be 58 tons after 10 days.  Explain why this is not true.
                A large pile was already there when Jamie started – she didn’t

                dig all of the 29 tons that were there after 5 days.
c) Find an equation relating days (x) & the amount of dirt in the pile (y)?
                Already done to answer part a)
It is not so hard to find the equation of a line given two points.  Find the slope.  Then substitute values for m, x, & y into y = mx + b and solve for the y-intercept.  Use this method to check your answer to 1c).
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Algebra I                   Using graphs & equations                 Pg 2-8
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Ex1:  You have pulled up to the gas station with 4 gallons left in your 19 gallon tank.  You can pump 8 gallons every 3 minutes.  Calculate the time required to fill the tank & check using a graph.

We can think of the rate of flow as the slope & the starting amount as the y-intercept:  y = 8/3x + 4 or  y 
[image: image12.wmf]»

2.67x + 4.  Substitute 19 gallons (y-value) & solve.  
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i) Decimal Estimate
  


 ii) Exact Value        


    19 = 2.67 t + 4   

  


     19 = 8/3 t + 4

     t   =  5.62 minutes
                

     15 = 8/3 t

    


       
           

  45/8 = t

iii) Estimate with a graph (t ≈ 5.5)
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1)  Use the graph to estimate how many minutes the pump ran if you only paid $10 and gas was $2.80 per gallon?
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Algebra I        Line of Best Fit (LOBF) & Predictions      Pg 2-9
The age & weights of several young children along with a line of best fit are shown to the right.  Sometimes it is convenient to pretend like the relationship is exactly linear (even though it is not) when making estimates.
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a) Find the equation for the LOBF.

Pick two points on the line to measure the slope.  Estimate the y-intercept:  y = .5x + 16.

b) What do the slope & y-intercept represent?

   y-int:  (0,16) means weight is 16 lbs at birth (for

              our model)

  Slope: units are lbs for y & months for x so slope is                        
             0.5 lbs per month (rate of weight gain). 

c) Use the model to predict the age of a 21 lb baby. 

              21 = 0.5x + 16  
[image: image13.wmf]Þ

 x = 10 months  (21 lbs is a y-value)
d) Use the model to predict the weight of a 50 year old.  

              y = .5(600) + 16 
[image: image14.wmf]Þ

 316 lbs (50 years/600 months is an x-value)
e) Which of the 5 babies appeared to have the most extreme weight?

              Probably the 22 month old (below average weight). 

f) How realistic are the weights in b), c), & d).  
            b) There was no actual data for 0 month olds, but some of the data was for very young babies, so the y-intercept may be reasonably accurate.
              c) is probably the most realistic as the data included babies near this age.  
             d) is not realistic – the model is not accurate for ages this far away from the original data.  

Algebra I      Point-Slope & Standard Form for Lines    Pg 2-10
The same linear relationship can be represented in many different ways.
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Ex1: Find an equation for each of the following in less than one minute:

a) A line with a slope of 2 and through the point (11,5):  y - 5 = 2(x – 11)
b) A line with a slope of -3/7 and the point (2,-5):  y + 5 = -3/7(x – 2)
c) A line with the points (-2,5) & (1,20):  y - 5 = 5(x + 2) or _________
d) Write the equation for 1a) in all three forms:

          y - 5 = 2(x – 11) 
[image: image15.wmf]Þ

y – 5 = 2x – 22 
[image: image16.wmf]Þ

y = 2x – 17   also  -2x + y = - 17
1) The height of a balloon is given by:  h = 11 + 6.5t.  A 2nd balloon is 110 feet in the air after 5 minutes and rising at the same rate as the first.  
a) Find an equation for the 2nd balloon:  

                    y – 110 = 6.5(x – 5)  (slope:  same as first balloon; point: (5,110)
b) How high is the 2nd balloon when the 1st is 80 ft?   (146.5 feet - use both eq.)                     

2)  Every year I have a few students that like slope-intercept form best at first, but end up preferring point-slope form.  Why do you think that is?
Algebra I


Graphing Equations



Name:



Not every equation is linear.  Make a table of values to graph each equation.  Be careful with ORDER OF OPERATIONS – parenthesis, then exponents, then multiply or divide.
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Answers:  1) 



2)   
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1.    y = 2x2 – 8   





	x
	y

	-2
	

	-1
	-6

	0
	

	1
	

	2
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2.  y = -3x2 + 5




	x
	y

	-2
	

	-1
	2

	0
	

	1
	

	2
	


3.  Write two equations for parabolas that you think would be “upside down” like the one in question 2.    y = ___ x  + ___   &   y = ____ x + ____

Not every equation is linear.  Make a table of values to graph each equation.  Be careful with ORDER OF OPERATIONS – parenthesis, then exponents, then multiply or divide.
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Answers:       3) 


               4)                                   5a) no

3.    y = 3∙2x  (this is called an exponential function)
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4.    y = 2 + 3x  (this is called an exponential function)




	x
	y

	1
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3.   a)  Is (3,1) a solution to the equation 2x - 5y = 3?  Explain or show work.
     b)  In algebra II we sometimes plot points in three dimensions - (x,y,z).  Is
          (-3,-5,9) is a solution to the equation 2x – 3y = 4z?  Explain or show work.
Algebra I

                Graphing an Equation



Name:

Decide which of the two points lies on the graph of the equation:

1.  4y – 6x = 0



2.  y = 5


3. y = 2x2 + 1 

a)  (-3,-2)  b.  (-2,-3)


a) (5,2)   b.(2,5)
 
a)  (-1,-3)  b. (-1,3)

Find three different whole number ordered pairs that are solutions to the equation.

4.  y = 4x + 6


5.  y = 3x - x


6.  
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On separate paper graph each of the following equations (you should get a u-shaped graph called a parabola):
7.  y = x2 – 4x




8. y = -2x2 + 6x

9.  You are 357.5 miles from home and you are driving toward home at 55 miles per hour.  Your distance away from home after t hours is given by:

 d = 357.5 – 55t
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a)  Make a table of values and graph the equation (time on the x-axis).

	time
	distance

	
	

	
	

	
	


b) How far from home are you after 3.5 hours according to your graph?

c) How many hours until you are 100 miles from home according to your graph?

Algebra I



x & y intercepts


Name:

[image: image80.emf]    slope-intercept form
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1. Consider the equation 2y – 5x = 10.  Without doing any computation you can see that only one of the points below could possibly be the x-intercept for the graph.  Why is that? 

a)   (-5,2)
  b)  (0,5)
c)  (7.5,1)
d)  (-2,0)
e)  (10,2)

2. Complete the following table for the equation 2y – 5x = 10 (show work).  Which point would be the x-intercept and which would be the y-intercept?  How do you know?

	x
	y

	0
	

	
	0


3. Use one of the methods below for part a) & the other method for part b).

                     3 points method



Intercept Method
                     Isolate the y



Use Algebra to find x & y-intercepts       

         Make a table with 3 solutions

   (make a table like in question 3)

         Plot the points & draw line

Plot the intercepts & draw the line

a)    Graph 2x – 3y = 12



b)  Graph 
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Algebra I


x & y intercepts (continued)


Name:

4. You are in a building with several “basement level” floors below ground level.  The building also has an elevator with buttons marked -1, -2, etc. for the basement level floors.  Your floor, t seconds after getting on the elevator, is given by the equation below:
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a) Graph the equation & label the axis.

b)  Estimate the x & y-intercepts based on your graph (no calculations).  What is the real world meaning of each intercept?


c) Find the exact values for the intercepts using the equation (show work). 

d) Use your equation to find the exact time that you will be on floor 2.  Is your answer consistent with the graph?  Explain.

e)  Exactly how many seconds does it take the elevator to go from one floor to the next?  If the floors are 12 feet apart how fast does the elevator move? 

Algebra I

       Graphing Position versus Time


Name:

You are driving along the algebra highway (which has both positive and negative mile markers).  The marker that you passed at various times is shown in the table below.  Let’s think of time 0 as being noon.
1. Plot the points in the table & draw a line.  How many units down does the line go for each unit you move to the right? 
2. Where will you be at time 9?  Mark a point on the line corresponding to this time and mile marker.

3.  Approximately when were you at mile marker 15?

4.  Write miles as a function of time & use your equation to answer question 3.
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	Time
	Mile

	2
	8

	3
	5

	4
	2

	5
	-1

	6
	-4


Algebra I


Slope & Rate of Change


Name:

1. You are at mile -1 after 1 minute & mile

2. What is the slope between the two

     5 after 3 minutes.  Plot the points & find

     points shown below? 

     

     your speed.
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3. Plot the points & find the slope.


4.  Find the slope between the points


(1,-3) & (4,1)




      shown below: 
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(4,6) is a solution

because:

3 



 4 + 2 



 6 = 24

[image: image87.emf]       y = - 4/3 x + 2

y-int: plot (0,2)

slope: down 4, then

            right 3 & plot

draw line through points


Algebra I
            Slope & Rate of Change (continued)


Name:

5. The slope of the line below is 5/3.  Find the missing y-coordinate (show work or explain).




[image: image88.jpg]



[image: image89.emf]      Find the Equation 

                 

slope: 2/3 & point: (-6,8)

y = mx + b

8 = 2/3(-6) + b

8 = - 4 + b

12 = b

        y = 2/3 x + 12

6. A balloon is 300 feet high after 2 seconds & 100 feet high after 5 seconds.  Plot the points, find the slope & give its real world meaning.
[image: image90.jpg]


Algebra I


Slope and the Rate of Snowfall

1.  The graphs below show the number of inches of snow on the ground in Buffalo and Hartford during the first five hours of a snow storm.

[image: image91.emf]      Find the Equation 

                 

points: (-6,8) & (2,-4)

m = 

-4-8

2-

-

6



 -12/8 



 -1.5

y = mx + b

8 = -1.5(-6) + b

-1 = b

            y = -1.5 x - 1

[image: image92.emf]    3x + 4y = 8

Make a table to find

x 

& y 

intercepts:

        x       y

        0      2   

       8/3     0
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	time
	Snow

Buffalo
	Snow

Hartford

	0
	
	

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


a)  Complete the table to the right.  How much snow did Buffalo have on the ground at the beginning of the storm?  How is this possible?

b) You are having dinner in Hartford & notice that there is snow piled up on your car.  How much more snow is on the car when you leave the restaurant an hour later?  Does your answer depend on what time you went to dinner?  Explain.

c) Same as b) but you area eating in Buffalo.

d)  What is the slope of the line for Hartford (show work)?  Where have you seen this number before?  Does the Buffalo graph have a slope?  
Algebra I

Cab Fair and Slope Formula
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Name:

[image: image95.emf]Were you given a

point?  The balloon

is 12 feet high after 3

seconds really

means:  (3,12)

1. Many times a taxi cab driver will charge you an upfront

amount plus a certain amount per mile.  The graph shows the cost as a function of the number of miles you go.

a) How much does it cost for a 6 mile ride?  How far can

    you go for $6?

b) Suppose you use 2 for x1 in the slope formula.  

     What values must you use for y1, x2, & y2?  

c) Find the slope of the line (show 

        d) Find the slope again using a different

    work & include units).                                            value for x1 (show work & units).  

e) Find the value for “a” in the point marked (17,a).  Show work.
f) Complete the table below, write cost as a function of miles, & use your equation to find the cost of a 17.3 mile ride.  Show work or explain.

	Miles
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18

	Cab Fair
	
	6
	
	13
	
	
	
	
	
	


Algebra I


Position vs Time



Name:

[image: image96.emf]Were you given a

slope (rate)?  The

balloon falling 5 feet

every 2 seconds

means:  slope = -2.5

1. Your position on the Algebra Highway as a function of time is shown in the table and graph below (time 0 is noon).

	Time (hrs)
	Mile

	-4
	

	-2
	

	0
	

	2
	

	4
	23

	6
	

	8
	35

	10
	

	12
	

	14
	


a) Find the slope of the line (include units) & complete the table.

b) About where will you be after 5.5 hours according to your graph (mark the point on the line)?  Does this seem reasonable based on the table? 
c) You are at mile marker 161 after 50 hours.  Where will you be after 54 hours?  Explain or show work.
d) You passed a hog farm on the drive & 30 minutes later you passed a garbage dump.  How far apart are the hog farm and the dump?  Explain or show work. 

e) Exactly where will you will be after 5.5 hours.  Show work or explain.

Algebra I
 
             
Ray Ray’s Drive


Name:

1.  Ray Ray is out for a drive on the algebra highway.  His position (mile marker) and time (hours) are related by the equation:




20x + 4y = 100 

[image: image97.emf]Were you

provided an

x-value or a

y-value?

a) Graph the equation using the

     x & y intercept method (show work).

b) Write miles as a function of time (isolate y) 
     and then graph this equation using the

     3-point table method.  Hopefully you got

     the same line as part a).

c) Based on your graph about when will Ray Ray be at mile marker 17 (mark the point)?  

d) Use the equation to find out when 


e) How fast is Ray Ray driving?  

     Ray Ray will be at mile 17 (show work).

     Show your work.

f) Do you substitute a 0 for x or y when finding the x-intercept?  Why?
Algebra I

       Graphing Review & Applications 
   
  Name:

1.  Chicken is $2 per pound, Hamburger is $3 per pound, and you spent $10. 

a) Write an equation to model this situation & define each variable.

b) Use two methods to graph the solutions to 2x + 3y = 10 (show work).  

[image: image98.emf]Are you trying

to find an

x-value or a

y-value?

 

y = mx + b method




Intercept Method
c) What is the meaning of the x intercept in terms of chicken and hamburger?

2. a) Sketch the graph of a line with an x-intercept of 5 and a y-intercept of -2.  

    b) Sketch the graph of a line that doesn’t have an x-intercept & give the equation.

Algebra I

Graphing Review & Applications (continued)
   Name:

3. Which quadrant contains the point (3,-1)?

4. Is the equation x = -3 a vertical or

     horizontal line?  How do you

     know?

5. Rewrite the equation in function form:

6. Find the intercepts (indicate which

     is the x & which is the y):

      2x – 5y = 10










5x – y = -8

7. Find the slope between each pair of points:

a)    (2,-5) & (-1,3)

       b)   (3.1,-8) & (3.1,9)

 c)   (0,5) & (2,5)

8. Find three solutions for each equation.  Explain or show work.
i)  y = 5 – 3x


ii)  y – 3x2 = 5 

iii) 
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9. Give a possible equation for a vertical line.  Graph your equation.

Algebra I

Graphing Review & Applications (continued)
   Name:

10. Use a method of your choice for graphing each of the following.  Which quadrants contain solutions for part b)?
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a) y = 1 – 3x





b) 7x – 2y = 14



c) 
[image: image22.wmf]2

5

3

yx

=-+

 




d) y = -3

11. A balloon is 10 feet in the air and rising 2.5 ft per second.  

[image: image101.emf]Slope-Intercept 

y = mx + b

m is slope 

b is the y-intercept

a)  How high will the ballon be after 4 seconds (show work or explain)?  

b) Write an equation for the height (y) of the balloon after t seconds & graph using a method of your choice.

c) When will the balloon be 21 feet high according to your equation?  Is this consistent with your graph?  Explain.

Algebra I

Graphing Review & Applications (continued)
   Name:

12.  You have a pile of $20 bills & $5 bills that total $140.  

a) Write an equation to model this situation & define the variables.

b) Find the x & y-intercepts and give their meaning in the context of this problem. 

13. In a moment of recklessness you have parachuted off of a tall building.  Your height in feet (y) and the elapsed seconds (x) are related by:





15x + 2y = 300

[image: image102.emf]    Standard Form

      Ax + By = C

A, B, & C don't mean

 a thing

a) Graph using the intercept method (use an appropriate scale & label axis).

b) Use an equation to determine exactly when you will be 11 feet from the ground.  Would you get a similar answer using the graph? 

c) At what rate are you falling?  Explain or show work.

d) Write the equation in function form.  What does the coefficient for x in your new equation represent?

Algebra I

        Practice Test (4.2-4.4 & 4.6)

   Name:

1. Find the slope between each pair of points:

   Answer: a) 30/8 or 15/4  b) 0  c) DNE)
    a)  (20,-10) & (28,20)
      b) (3,-1) & (-5,-1)      c)  (3/7,34) & (3/7,51)
2.  Find the x & y intercepts for each of the following:
     Answer: a) (0,-21/5) & (7,0)  b) (0,-6) & (-15,0)   c) (0,-5) & (15/2, 0)
    a)  3x – 5y = 21

    b)  2x + 5y + 30 = 0
    c) 
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3. Give the slope & y-intercept for each of the following:
    Answer: a) 1 & 5    b) 2/3 & -5    c) -3/2 & 0
   a)  y = x + 5

b)  
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c)  2y + 3x = 0
4. Write an equation that has (3,-2) as a solution (guess & check is one method).  A: one possibility is y =2x - 4, you find another one.
5.  Ray Ray charge $8 per week for dog walking and $14 per week for cat training services.  He earns $224 a week to pay for his allergy medicine (he is allergic to dogs & cats).  
a) Write an equation involving the unknowns for this situation.  
b) Find the intercepts and give their meaning in the context of this problem.
c) How many cats must Ray Ray train if he walks 7 dogs (show work)?
[image: image103.emf]              Point-Slope

            y-y

0

 = m(x-x

0

)

(x

0,

y

0

) is any point on the line

& m is slope

note: divide both sides by x-xo & you

have the slope formula.

6. Graph each of the following using a method of your choice:

a) 
[image: image25.wmf]3
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b) x = -3

c) y = 1.5x







d) 2y + 3x = 6
7.  These lines are parallel.  Can you see why?

                          y = ½ x – 5   &     2y = x + 8?

8.  Consider the equation:    y – 2x2 = 9   
a) One solution to the equation is (3,27).  Give another solution.            
b) Write the equation in function form (i.e. “y =” form).
c) Your answer for a) should be a solution to your equation in part b).  Why? 
Algebra I


Parallel & Perpendicular Lines

Name:
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1. The graph below already has two points.  These will serve as the upper and lower corners for a square.

a) Create a square by marking two more points on the plane and connecting the points.

b) What are the slopes of each of the four lines?

c) How are the slopes of the perpendicular lines related?

d) What is the area of the square (gotta be clever on this)?
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Algebra I   
         Parallel & Perpendicular Lines (continued)

Name:

2. Graph the line y = -2/3 x + 3.  Graph another line that goes through (0,-1) & is perpendicular to the first one you drew.  What is the equation for the second line?

3. Are any of the following lines parallel?  Perpendicular?  The same?  Explain or show work.

a) y = -2x + 3
    b) y = 2x + 1     c) y = 0.5 x + 3
 d) y = -0.5x – 3     e) x = -2y + 3  

4. Find the equation of each of the following lines:

a) Through (2,5) & parallel to y = 3x – 1.   
b) y-int of 5 & parallel to y = 1/3 x – 5

d) Through (2,1) & perpendicular to y = -2x + 1

5. Can perpendicular lines have the same y-intercept?  How about parallel lines?
Algebra I



Direct Variation


Name:

Definition:  Two variables vary directly if the are proportional to each other, or if one is a multiple of each the other.  For example, if you are filling up an empty tub of water at the rate of 2 gallons per minute then the volume of water varies directly with the amount of time that has gone by:  V = 2t.  

1. Which formulas illustrate direct variation between two variables and which do not?  Explain or show work.

i) A = 4x
ii) A = 2πr  
iii) d = rt (r is 35 mph)     iii) A = πr2
     v) 
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2. Find an equation relating the variables & determine if the variables vary directly.

a) Ray Ray is busy eating candy bars.  The calories consumed and the number of candy bars eaten are shown in the table below:

	Candy Bars (x)
	3
	5
	7

	Calories (y)
	750
	1,250
	1,750


b) You are painting houses for twelve dollars and hour to earn summer money.  Most weeks you work 15 hours, but the last week of the month you work 25 hours. 

c) The weight of different objects on Earth and on the moon are shown in the table below:  

	Object
	Car
	Hammer
	Quart of Water

	Weight on Earth (x)
	3,500 lbs
	3 lbs
	2 lbs

	Weight on Moon (y)
	583.3 lbs
	0.5 lbs
	.33 lbs


d) You are charged a fixed fee of $2.00 plus $2.50 per mile for your cab fair

Algebra I  

      Direct Variation (continued)


Name:

3. The variables x & y vary directly.  Find an equation relating x & y and complete the table:

	X
	150
	200
	250
	300

	Y
	100
	
	
	


4. You are mowing the lawn in such a way that the mowed region is a rectangle with a length that is twice the width.  Does the length of the side and the perimeter of the mowed region vary directly?  Could you really mow the lawn in this manner?    

5. Do distance and time vary directly when you are traveling at a constant speed?  Explain.

6. The amount of weight that a helium balloon can support varies directly with the volume of the balloon.  If the balloon has a volume of 120 cubic feet it can support 7.7 lbs.  How much weight can a 310 cubic foot balloon support?  How big a balloon do you need to support 20 lbs.  Show work.

Algebra I
        Equation for a Line Introduction 


Name:

KNOW:  How to draw the graph given an equation (like y = 3x – 2).
WANT:   To be able to get an equation given a linear graph, table, 

                 description like the one below.
[image: image107.emf]


EX:

PLAN:
  1) Figure out the cost/mile or slope: 3  (easy).  

               2) Figure out the upfront charge or y-intercept: 2 (work ***).

               3) Write the equation: y = mx + b so y = 3x + 2 (easy).

         ***       y   =          m          ∙      x       +      b

                   Cost = Cost per Mile ∙ # Miles + Upfront Fee

                      35 =           3          ∙      11      +     b        (we know 11 miles cost $35)                           
1. Tee-shirt company A charges $8 shipping plus $5 per shirt.  Company B charges $3 shipping plus $7 per shirt.

a) Write an equation in slope intercept form (y = mx + b) for each company.

A: Cost = ________________

         B:  Cost = _________________

b) Complete the table for each company:

	Shirts (A)
	Cost

	0
	

	1
	

	2
	

	Shirts (B)
	Cost

	0
	

	2
	

	4
	


c)   Why might a person look at table B and think the slope is 14 even though it isn’t?
d)   How much would it cost to buy (w + 1) shirts from company A?

e)  Write an equation for the total cost (T) of buying k shirts from company A and 2k shirts from company B.  
Algebra I
           Equations for Lines (continued)

Name:

Answers: 2c) $11.60    2d) 7.125 miles   
2a) A cab charges per mile plus an upfront fee. Find the slope & use it to complete the entire table.

	Distance (miles)
	Cost  ($)
	Relationship

 y =   m     ∙ x +      b

	0
	
	

	2
	5
	5=______ ∙ 2 + ______

	4
	9
	

	6
	13
	

	8
	
	


b) What is the real world meaning of the slope & the y-intercept (include units)?

c) According to the table a 5.3 mile ride should cost between ______ & _______.  What is the exact cost for a 5.3 mile ride?  Show work!
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d) Find an equation relating the two variables & use it to determine how far you can go for $15.25 (show work).

C = __________________

e)  Graph your equation from part d).
f) How much would it cost to go (w - 3) miles?

Algebra I
           Equations for Lines (continued)

Name:

3a) Lisette is reading a riveting account of the mathematical super heroes Archimedes & Newton.  The number of pages left to read is shown below.  Complete the table.
Answers:  3c) x-int: 46/1.5 or about 30.67 minutes   e)  19.2 min or 0.32 hrs 
	Minutes reading
	Pages Left to Read
	Relationship 

   y  =     m    ∙   x   +    b

	10
	
	

	12
	28
	28   = ______∙ 12 + ______

	14
	
	

	
	22
	

	18
	19
	


b) Find an equation relating minutes (x) and pages left to read (y) in an efficient way (i.e. do not extend the table).  Show work.  
c) Find the x-intercept & give the meaning in terms of pages and minutes.
d) How many pages does Lisette read per minute?

e) Lisette has 17.25  pages left to read.  How many minutes has she been reading?  How many hours?  Show work.
Algebra I
           Equations for Lines (continued)

Name:

4. Find an equation in slope-intercept form and complete the tables.  Show work or explain.   
Answers: 4a) 14  4b) -15.4  4c) y ≈ 1.67x – 13.67  4d) -3,-1,1   4f) y =
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a)





          b)

	    x
	    y
	Relationship

	0
	1
	

	2
	 7 
	7 = __ ∙ 2 + ___

	4
	13
	

	6
	19
	

	
	43
	

	     X
	  y
	Relationship

	0
	
	

	1
	9
	9= __∙1+____

	2
	7
	

	3
	5
	

	13.2
	
	


c)  





         d)  
2x – 3y = 15
	Time (hrs)
	Mile Marker
	Relationship (decimal ok)

	7
	-2
	

	10
	3
	

	13
	8
	

	X
	Y

	3
	

	6
	

	9
	


[image: image109.emf]x
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               f)    (exact equation-show work)
	Time (hours)
	Mile Marker
	Relationship

	6
	28
	

	11
	58
	

	16
	88
	


Algebra I
           Equations for Lines (continued)

Name:

Answers: 5a) 3 mile per minute   5c) mile 5.93    5d) 20/3 ≈ 6.67 min after noon   

5.  Nick began traveling at a constant speed at noon.  He is at mile marker -4 at 12:02 and at mile marker 2 at 12:04.  Graph Nick’s position as a function of time on the coordinate plane below.

a) How fast is Nick traveling?  Show work or explain.

c) Exactly where will Nick be after 5.31 minutes?  Is this consistent with your graph?

b)  Get an equation for Nick’s position (y) as a function of time (x).  Show work.

d) Exactly when will Nick be at mile marker 10 (show work)?  Is this consistent with your graph?  

[image: image110.png]



e) Find the exact value for the x-intercept & y-intercept.  Are your answers

    consistent with the graph?

Algebra I
           Equations for Lines (continued)

Name:

6.  Samir’s limousine service charges $110 for 2 hours and $230 for 5 hours.   

Answers:  6b) $30    c) 4.25 hours (4 hrs 15 min)     d) $  40w + 150    e) x-int: -.75 hours  

a) Find an equation, complete the table, and sketch the graph (it is linear).
[image: image111.png]



	Time
	Cost

	2
	

	3
	

	4
	

	5
	

	6
	


b) What does the y-intercept represent in terms of the limousine service?  
c) How many hours can you rent the limo for $200 (use equation)?   Mark the point on the graph corresponding to this question. 
d) How much would it cost to rent the limo for w+3 hours?
e) What is the x-intercept?  Why doesn’t an x-intercept make sense in terms of the limousine service?

Algebra I

      Tables & Slope Intercept Form

Name:

Making a Table on the Calculator or Computer:

[image: image112.png]



Calculator:  Enter the equation using y=.  Show the table using 2nd Graph.  Adjust the table using 2nd window (change where the table starts or what it goes by).

Online Graphing Calculator:  Enter the formula in the box after y1 = .  Click graph.  Change the x-values in the table by typing over what is already entered.  

1. Find an equation for each of the following (show work).  Check your equation by reproduce the table on a graphing calculator or computer (have me check you off)

a)



     


b)

	X
	Y

	8
	14

	10
	10

	12
	6

	X
	Y

	3
	11

	6
	16

	9
	21


y = _____________




     y = _______________

c)





        d)

	X
	Y

	-3
	5

	-5
	10

	-7
	15


	X
	Y

	100
	2150

	120
	2300

	140
	2450


y = ______________




    y = _______________








	x
	y

	-20
	13

	-80
	-17


e)





         f)  

	X
	y

	-2.7
	21.2

	-5.3
	13.9


Algebra I

           
    Shane “Borrows” a Car



Name:

1.  Shane is driving 60 mph from NY to Boston on the algebra highway in a “borrowed” car.  The highway &  mile markers are shown below. 

        NewYork____-50_____0_____50_____100______150____ Boston

a) Get an equation for Shane’s position as a function of time & complete the table.

	Time hrs
	Mile

(Shane)

	2.0
	30

	3.5
	

	5.0
	





Y = _______________

b) Boston is at mile 200.  When will Shane arrive?  Is this consistent with the table?

c)  Meghan started near Boston & is headed to NY at 50 mph.  Get an equation & complete the table.  Make sure your table shows her going to NY & not back to Boston.

	Time hrs
	Mile

(Meghan)

	2.0
	

	3.5
	80

	5.0
	





Y = ________________
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d) Graph Shane & Meghan’s position vs time below.  Their paths should cross after roughly 3 hours.  Does your graph show this?  Approximately where will Shane and Meghan cross paths (what mile)?  Use your equations to find out exactly when they will pass each other?

Algebra 1

Graphing Equations on the Calculator

Name:

Initialize your calculator by typing Y=, clearing equations that are entered, and turning any plots off (plot1, plot2, plot3 should not be shaded).

[image: image114.png]


1. Below is a graph showing the floor your elevator is on vs the number of seconds since you got on the elevator.  The building has several floors below ground level.

a) Use algebra to write a linear equation modeling the floor as a function of time (show work).  Type Y= to enter the equation on your calculator, and graph using Zoom #6.

b) Type Trace 1 enter to predict the location of the elevator after 1 second.  Fill out the table below using this method (round the floor to two decimal places).

	x (sec)
	1
	3
	5
	7
	9
	

	y (floor)
	
	
	
	
	
	2


c) Typing trace 2 will not help you fill out the last entry of the table.  Why not?  Use your equation to determine exactly when you will be on floor 3 (show work).
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Algebra I

 
   Kathleen’s Balloon Ride


Name:
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Kathleen climbed a small mountain, attached several helium balloons to a lawn chair, and began floating upward (at a constant rate).  Her altitude at 12:13 is equal to the highest point in New Haven County.  Her altitude at 12:24 is equal to highest point in Fairfield County.

	County
	New Haven
	Hartford
	Fairfield
	Litchfield

	Highest Altitude 
	1,046 ft
	1,202 ft
	1,551 ft
	2,453


1. Get an equation relating Kathleen’s altitude vs minutes after noon.  Show work!

2. What is the real world meaning of the slope & of the y-intercept (include units). 

3. Graph Kathleen’s altitude as a function of time.  Use the graph to estimate when her altitude will be 2,453 feet.  Use your equation to determine exactly when her altitude will be 2,453 feet (show work).
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Algebra I          
Kathleen’s Balloon Ride (continued)


Name:

4. Use Y= to enter your equation.  Use the graph key to see the graph.  Adjust using window ( or settings if using the computer) so that the calculator graph & scale matches your hand drawn graph.  

5. Type trace & 15 to get the first value in the table.  Use your calculator to complete the table.  The window key will be useful when you run into a problem.

	Time
	12:15
	12:31
	12:47
	1:05
	1:30
	

	Kathleen’s Altitude
	
	
	2,606.9
	
	
	4000 ft
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6.  Were you able to use the arrows to “trace” to the point where the y-value was exactly 4000 in the table in question 5?  If not, why not?  Use your equation and algebra to find the time when the height is 4000 ft (show work).

7. Alyssa was also balloon riding.  She popped a few of her balloons and was floating back to the ground.  At 12:30 her altitude was 2400 ft and at 12:35 her altitude was 2050 ft.  Find an equation for Alyssa’s altitude as a function of time.

8. Type Y= and enter the equation for Alyssa as Y2.  Graph the equations on the calculator.  Will Alyssa & Kathleen ever be at the same height at the same time?  When and at what height (a nice feature of the calculator is in the 2nd  trace menu).

Algebra I


Position vs Time


Name:
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Your position on the Algebra Highway as a function of time is shown in the table and graph below (time 0 is noon).
	Time (hrs)
	Mile

	-1.0
	

	1.5
	

	4.0
	23

	6.5
	

	9.0
	38

	11.5
	


a) When did you start driving, when did you stop driving, how fast did you drive, and how far did you drive (explain or show work)?

b) It is a little hard to tell where the y-intercept is.  Use the table to find an equation for the non-horizontal line.  Give the real world meaning for the slope & the y-intercept.

c) Where will you be according to your graph after 5 hours?  Exactly where will you be according to your equation?

d) Use your equation to determine when you will be at mile 35.  Consistent with graph?

Algebra I


Line of Best Fit



Name

1. Draw a line of best fit, use points that are ON THE LINE to find the slope, and write the equation for your line of best fit.
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a) Write the equation for your line (use points on the line to get slope).
b) Use your equation to estimate how many hours you need to work to earn $100 in tips.
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c)  Write the equation for your line for water use and family members (use points on the line to get slope).

d) Use your equation to estimate how much water a family of 8 will use.

e) How much would you expect water to increase if you go from 3 family members to 4 based on your equation?  How about from 7 family members to 8? 
f) What is the y-intercept of your line for water usage?  The real world meaning of this is silly – explain why. 

Algebra I


Line of Best Fit



Name

1. Draw a line of best fit, use points that are ON THE LINE to find the slope, and write the equation for your line of best fit.
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a) What is the equation for your line of best fit?

b) What is the real world meaning of the slope?
c) Estimate the age of a 20 lb puppy using your

    equation.  Would you get a similar estimate 

    using the graph?
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d) Find an equation for the line of best fit for
    Big Earl’s weight.

e) Predict Earl’s weight after 8 months.

f) What is the real world meaning of the 

    y-intercept?
g) What is the real world meaning of the x-intercept (which is very bad news for Earl).

Algebra I


Driving Speed and Reaction Time


Name

1.  The table shows a driver’s reaction distance and braking distance.  Reaction distance is the amount of distance the car travels between the time that you see an accident and the time that you get your foot to the brake pedal.  Braking distance is the distance between the time you hit the brake pedal and the time that the car stops.  

	Speed (mi/hr)
	Reaction Distance (ft)
	Braking Distance (ft)

	10
	16.9
	5

	20
	32.3
	21

	30
	43.1
	47

	40
	61.6
	82

	50
	80.7
	128

	60
	86.2
	185

	70
	101.6
	252

	80
	123.2
	`

	90
	128.7
	425


a) Plot the speed (y) vs reaction distance (x) on graph paper (label axis & use a reasonable scale).  Draw a line of best fit and find the equation for your line.

    Y = ____________________

b) Use your equation to find your speed if the reaction distance is 90 ft (show some work).

c) Use your equation to estimate the increase in reaction distance when your speed increases from 45 mph to 55 mph.
d) How much does the reaction distance increase for each “extra” mile per hour of speed?

e)  Use your equation to estimate the reaction distance when you are travelling “w + 1” miles per hour. 
Algebra I
   
    Driving Speed and Braking Distance
    
    Name
1.  A research lab is conducting a study on the distance it takes automobiles traveling at various speeds to come to a complete stop.  The table shows a driver’s reaction distance and braking distance.

	Speed (mi/hr)
	Reaction Distance (ft)
	Braking Distance (ft)

	10
	16.9
	5

	20
	32.3
	21

	30
	43.1
	47

	40
	61.6
	82

	50
	80.7
	128

	60
	86.2
	185

	70
	101.6
	252

	80
	123.2
	328

	90
	128.7
	425


a) Graph the data & model the relationship between speed and braking distance with the line of best fit.  Does the line fit the data fairly well?



Y = ____________________

b) What is the predicted speed according to your model if the braking distance is 252 ft (show work)?  Is this somewhat close to the actual value from the data?

c) Your friend argues that the model is completely unreasonable because of the y-intercept.  Explain your friends thinking.  Do you think the model is reasonably accurate? 
d)  You increased your speed by 10 mph to pass a car.  Use your equation to find the predicted increase in braking distance.
e) What is the real world meaning of the slope in your equation (hint:  look at part d))?

Algebra I


Population Growth



Name

	Year
	Population (billions)

	1650
	0.5

	1700
	0.6

	1750
	0.7

	1800
	0.9

	1850
	1.1

	1900
	1.6

	1950
	2.5


1.  It’s a growing world.  The data show the increase in world population over a 300 year period.  

a) Plot the data on the coordinate plane below.  Let x be years after 1600 (x = 50 for 1650).  Label axis and use an appropriate scale.

b) Draw a line of best fit and find the equation (let x be the number of years after 1600) to model population growth.  


Y = ______________

c) What is the real world meaning of slope of your line (include units)?

d) What value does your model give for the population in 2008?  Is it close to the actual population of 6 billion?

e) Does your linear model fit the data well?  Does the data appear to grow at a constant rate?  Justify your answer with explanations or examples.


 Algebra I

Temperature & Heating Oil Consumption

Name

1. The table and graph below show data for six months that relate the average temperature and the gallons of heating fuel consumed.  Plot temp vs gallons on the coordinate plane below.  Label axis.

	Month
	Average Temp (oF)
	Gallons of Fuel

	Oct
	50
	70

	Nov
	41
	135

	Dec
	29
	270

	Jan
	24
	300

	Feb
	26
	285

	Mar
	35
	200


a) Model the relationship between average temperature and gallons of fuel with the line of best fit for the data (clearly show how you calculated the slope & y-int).


Y = ______________

b) What does the slope represent (include units)?  Why does it make sense to have a negative slope for this data?  

c) Does the data seem to be relatively linear?

d) My model was y = -9.4x + 535.  Use my model to estimate the fuel oil bill for a month in which the average temperature was 31oF and fuel oil was $2.90 a gallon.  Show work or explain your answer.

e) You used 150 gallons of fuel for the month.  Estimate the average temperature using your model.  I got 41o using my model.  Was your answer close to mine?
Algebra I

            Point-Slope Forms


Name:

The equation for a line can be written in many equivalent forms.  The graphs of two equations may be exactly the same even though the equations do not appear to be the same.

1.  
Check to see whether each ordered pair is a solution each equation.  Find one more ordered pair that is a solution to at least two of the equations.

	
	-2x + y = 6
	y = 2x + 6
	y – 8 = 2(x – 1)

	(3,0)

	
	
	

	(-1,4)

	
	
	

	(1,8)


	
	
	

	
	
	
	


2. 
It is impossible to find an ordered pair that is a solution to the second equation but not the third.  Explain.

3. 
Consider y – 7 = 3(x – 97).  If the value of x is 97, then the value of y must be 7.  Explain.  It is easy to find the slope of this line.  Explain or show how.
The first equation in the table above is in standard form, the second in slope intercept form, and the third in point slope form.  Can you see that they are all basically the same equation?

Slope–Intercept: 
y = mx + b ; m is the slope & b is the y-intercept 

Point-Slope:
      
y - yo = m (x - xo) ; m is the slope & (xo,yo) is one point on the line.

Standard Form:
Ax  +  By   =  C; where A, B, & C don’t mean a darn thing.

Algebra I

            Point-Slope Forms


Name:

Answers: 5c)  y - 2 = -2/3 (x - 1) is a possible answer   5d) y = 30 – 3x
4. 
Find the equation for a line through the point (2,-5) with a slope of -3/7.  Do you see the advantage to using point-slope form?
5. Find an equation for each of the following (any form you wish).

a) A line with a slope of -2 & through

b) A line with a y-intercept of

the points (-5,1) & ( 5,-19).



     -2.5 & a slope of 3/4.

c) Graph below (don’t estimate the y-intercept)
d) The amount of flour left (y) after   

                                                                             x minutes if you have three 10 lb
                                                                                         bags of flour and are using 

                                                                                         0.75 lbs every fifteen minutes 
                                                                                         to make cookies.
e) Emmett is hauling buckets of gravel and sand to build a small pond.  A bucket of sand weighs 12 pounds and a bucket of gravel weighs 8 pounds.  Emmett fills the base of the pond with 400 pounds of sand and gravel.

f) Ashley is 100 meters from the finish line and running 8 meters per second.  Let y be the distance to the finish line and x be the number of seconds gone by. 

Algebra I


Algebra Highway - Point Slope Form 

Name:

1. You are traveling on the algebra highway with the mile markers shown below.  You pass through the town of Descarte at 12:15 and Pythagoras at 12:37.  Let time 0 be 12:00.

  W   ____-40____-30____-20____-10____0___10___20___30___40    E



        
           ( Descarte
               ( Pythagoras

a ) Plot the information about your location and time on the graph & draw a line throught the two points.

b) Get an exact equation relating mile and time.  Use point slope form (show work).

c) Convert your equation to y-intercept form (decimal ok).  Show work.
d) What is the real world meaning of the slope & y-intercept?

2. Use an equation to answer each of the following (show equation).  Check using graph.

a) Where were you at 12:25?


b) When will you be at mile 30?

c)  What mile marker are you at at 11:51?
d) When will you be at mile -20?

Algebra I

       Chapter 4 & 5 Practice Problems



Name:

1.  Graph each of the following equations (label the equation for each line).

a) y - 3 = -2(x - 1)

b) x = 5



c) y = 5

d) y = 2x – 1/3
e) 3x + 2y = 5








2. The number of gallons of gas in your tank after t minutes running the pump is given by:   

G = 3.5t + 5

a) Graph the equation on the coordinate plane.  Label your axis.

b) Your tank holds 14 gallons.  About how long will it take to fill the tank based on the graph?  (A: ≈ 2.5 hrs)
c) Use the equation to determine how long it will take to fill the tank.  (A: 2.57 hrs)
3. What is an x-intercept?  How do you        

     calculate an x-intercept?

4.  Find two solutions to each equation:
     A:  b)  (1,6) (2,-3) & many others     

a)   y = 3x – 1                b) 3x2 + y = 9         
5. Find the slope between each pair of points (show work).  A:  -5/4, -17/82, DNE, 0
a) (1,7) & (5,2)
b) (-1,3) & (81,-14)
   c) (2,-5) & (2,3)
 d)  (-14,81) & (1,81)


6. Why do some people prefer point-slope form to slope-intercept form?

7. You let go of a balloon from the top of a 125 foot building and watch it float upwards at a constant rate.  In 3 seconds it floats up 10 feet.  Find an equation if y is the height and x is the number of seconds after letting go.  Explain the real world meaning of the slope.  When will the balloon be 197 feet high? (A: 21.6 seconds)
8.  Find the equation for each of the following.  Show work.  
     A:  c) y = 2/3 x – 3 or y – 1 = 2/3(x – 6)         d) y =-1/4 x + 2/3
a)






b) Through (-2,5) & (3,15)

c) Through (6,1) & slope of 2/3 


d) Perpendicular to y = 4x – 1

                                                                                         and y-intercept is 
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e) Cam is hauling buckets of gravel and sand to build a small pond.  A bucket of sand weighs 12 pounds and a bucket of gravel weighs 8 pounds.  Cam fills the base of the pond with 400 pounds of sand and gravel.  Find an equation for this situation.

9. Find the slope, x-intercept, and y-intercept for each of the following lines:

a) 
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b)  3y – 8 = 2x






d) y = -5x




e) x = 12

10. Find three solutions to each of the following:

a) y = -2(x + 1)



b) 3x + 2y = 5

11. Make up an equation where the slope and y-intercept have real world meanings.  Be creative – indicate what each variable represents – give the meaning of the slope & y-int.

12.  You are heroically running towards a burning building at a speed of 5 feet per second.  Three seconds after you began running you are 18 ft from the building. 

a) Complete the table below showing the distance from the building at different times.  

	Time (sec)
	0
	1
	2
	3
	4
	5

	Distance from Fire (feet)
	
	
	
	18
	
	


b) Use an equation to determine when you will be 5 feet from the building.  (A: 5.6 sec)

13.  You are filling up your gas tank at the gas station at the rate of 1.6 gallons per minute.  After 2 minutes there are 7 gallons in the tank.  Write an equation showing the number of gallons (y) as a function of the time (x).

14. Ray Ray has inherited a large amount of money from his wealthy grandmother.  Being fearful of banks, he has stashed it all under his mattress and takes out the same amount each year to spend.  After 4 years he has 2.5 million left.  After 7 years he has 1.5

million left.  Find an equation relating the dollars left (y) as a function of years (x) & explain the real world meaning of the y-intercept & slope.

15. You are traveling East on the algebra highway at 1.4 miles per minute.  You pass through the town of Descarte at 12:15. 

  W   ____-40____-30____-20____-10____0___10___20___30___40    E



        
           ( Descarte
               ( Pythagoras

a) Get an equation relating mile and time (let time 0 be 12:00).

b) Graph you equation on the coordinate plain.  

b) Use your equation to determine when you will you pass through Pythagoras?  Is this consistent with your graph?

16. The heights & ages for several boys are shown below:

	Age
	2
	4
	6
	8
	10
	12
	14

	Height (inches)
	33
	42
	45
	52
	53
	58
	66



a) Plot the data and get the equation for the line of best fit (show work).

b) What is the real world meaning of the slope in your equation?

c) Find the predicted height for a 7 year old boy or 25 year old man and explain which is more likely be accurate.

17. Slow Mo and Furious Speed are in a 12 lap relay race.  One runner does 3 laps, then the other goes 3 laps, then the first runner does 3 more laps, then the second runner does three more laps.  Who ran first?  How long does it take Slo Mo to run 2 laps?  Explain or show work.
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