Algebra I  
           System of Equations                      Pg 3-1
We have found that an equation with two variables often has an infinite number of solutions.  Sometimes if you have two equations they will have a solution in common:

       Solutions for y = 3x – 1
       Solutions for 2y + x = 12
	x
	y

	1
	2

	2
	5

	3
	8

	4
	11

	x
	y

	1
	5.5

	2
	5.0

	3
	4.5

	4
	4.0


Finding this “common solution” is what it means to solve a system of equations or to solve two equations simultaneously.  Are we likely to find the common solution by listing a few solutions in a table?

[image: image2.emf]              Step #3    

Solve for Other Variable

    

     x = 5 - 2y      

(step #1)

     

     x = 5 - 2(1)   

(step #2)

    

     x = 3

           Step #2    

  SUBSITUTE into the 

other equation & solve

           2x - 3y = 3

   2(5-2y) - 3y = 3

                     y = 1 

           Step #1    

Substitution Method

             x +  2y = 5

          2x  -  3y = 3

ISOLATE a Variable

            x = 5 - 2y
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y = - x + 2


y = 2x - 1
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y = - x + 2
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1) You bought 6 lbs of apples and 3 lbs of oranges for $9.  Then next day you bought 4 lbs of apples and 6 lbs of oranges for $12.  Write a system of two equations for this situation (let x be the price of apples & y the price of oranges).  Explain why (0.5,2) is not a solution to the system.  Can you find the price per pound for oranges?
Algebra I       System of Equations–Graphing Method     Pg 3-2
Recall that 6 lbs of apples & 3 lbs of oranges cost $9; and 4 lbs of apples & 6 lbs of oranges cost $12.  The corresponding system of equations is:




6x + 3y = 9

x: price per pound for apples
                              4x + 6y = 12           y: price per pound for oranges
We could make a table for each equation and see if we are lucky enough to find the common solution.

             
6x + 3y = 9
                           4x + 6y = 12
	x
	0
	1
	2

	 y
	3
	1
	-1

	x
	0
	1
	2

	y
	2
	1.33
	0.67


No luck for us this time.  We need a better table or a better method. 
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y = 2x + 2


y = 2x - 1




-4-3-2-1 1 2 3 4 5

-5

-4

-3

-2

-1

1

2

3

4
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y = 2x + 2

y = 2x - 1

We can use a graph to show an infinite number of solutions.  When we graph both equations, the common solution appears to be (.75,1.5).  Substitute these values into the original equations to check.



6(.75) + 3(1.5) = 9  (
4(.75) + 6(1.5) = 12 (
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infinite # solutions


2y - 4x = 4


y = 2x + 2
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infinite # solutions

2y - 4x = 4

y = 2x + 2
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Algebra I    System of Equations–Substitution Method    Pg 3-3
The graphing method is not so good if the lines are not easy to graph accurately or the point of intersection isn’t easy to estimate.
You went on a really boring field trip to a really boring museum to look at some really boring old stuff.  Student tickets were $6.50 & adult tickets were $10.50.  How many chaperones were there if the 51 tickets cost $375.50?

                   x   +            y  =  51                   x: Number of students
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            6.50x   +   10.50y  =  375.50            y: Number of chaperones
The number of student tickets is 51 minus the number of chaperones:

          
                             x = 51 - y

So, x is equivalent to 51 – y.  Therefore, we can replace x with the equivalent expression 51–y in the 2nd equation.

 
6.50(51 – y) + 10.50y = 375.50 (easily solved by distributing, etc)
                                           y = 11  

Now that we know the number of chaperones is 11 it is easy to see that:

                                           x = 40
[image: image8.emf]                 LINEAR COMBINATIONS

           (multiply one or both equations by a 

            well chosen number & add them up)

                            (be clever*)                (now easy)

2x - 5y  =  -8           



 3             



        6x - 15y  = -24

3x - 7y  =  -11         



 -2           



        -6x + 14y = 22

                                                                            -y = -2

                           x = 1 & y = 2

* What could you multiply each equation by if you

   wanted the y's to disappear?  


Algebra I    System of Equations–Linear Combinations  Pg 3-4
Linear combinations involves “adding” two equations together.  If we think of each side of the equation as “weighing” the same amount, then each side should still “weigh” the same when we add the equations together:


2x  -  3y =  4       (both sides weigh the same)

                      x  +  3y = 11     (both sides weigh the same)
                    3x           = 15     (both sides still weigh the same)
Can you make an adjustment to each equation and then use the above idea to solve:




3x – 2y =  5

                              5x + 3y = 21

Is the adjustments you made valid (i.e. did you use an equivalent equation)?

[image: image9.emf]  SOLUTION to a System

            2x + y = 7

            3x - y = 3

    x = 2 & y = 3 or (2,3)

   (values making both

    equations true)
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Algebra I           Oddball Cases & Word Problems         Pg 3-5
Oddball Cases:  The graphs for the oddball cases (along with the “normal” case) are shown below.  Algebraically you will run into “non-sense” (5 = 3) if there isn’t a solution; and something that is always true (5 = 5, 0=0, etc) if there are many solutions.

       One Solution


No Solution

       Many Solutions
[image: image11.emf]    System of Equations

            2x + y = 7

             3x - y = 3

Two or more equations 

  looked at or solved

     simultaneously

[image: image12.emf]

Intersection Method

Solution: (2,3)

    Intersection Method

            2x +  y = 7

            3x -   y = 3

Graph Both Equations &

Find The Intersection

[image: image13.jpg]



Word Problems:  There are some common types of word problems that come up as system problems.  One type involves rates - look for the words rate or per.  Another involves two items with different prices, weights or some other property.  A third type involves distance & speed.

Rates:  400 people are in a club and 30 quit per month (y = 400 – 30x).

Two Items: You bought 20 tickets for $95.50.  Adults are $5 & children $3.50.  If x is the number of adult tickets then 5 ∙ x is the cost of the adult tickets so… 

                       Number of items: x + y = 20    Cost of items:  5x + 3.5y = 95.50

Speed:  Usually involves two speeds working with or against each other.  Get one equation for the sum of the speeds & one for the difference of the speeds.  

             Ex: A plane travels 500 miles in two hours with the wind & 
                    150 miles in one hour flying against the wind.  What is the
                    speed of the wind?

        

         x + y = 250
    x:  speed of plane (no wind)

             
          x – y = 150            y: speed of wind

                             Very easy system to solve from here.
Algebra I

Systems of Equations – Intersections                             Name:
1. Solve each system using the Intersection Method (graph both equations and find the intersection).  Check that you have a solution by substituting the values back into the original equations. 
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i)  y = 3x – 1




  ii)  2x - 3y = 6

    y = 2x + 1




        y = 6 – 2x

2.  Russell’s cat is 7 miles above ground at noon and falling 2 miles per hour.  The height of a harmless nuclear test missile launched from a submarine is given by h = 4t – 2.    

a) Write the equation for Russell’s cat in the top row of the right column & use the equations to complete the rest of the table.

	t (from noon)
	h = 4t – 2
	

	0
	
	

	1
	
	

	2
	
	


b) Will the cat & the missile ever be at the same height at the same time?  If so, estimate the time using the table. 

c) Graph and label the equations for the missal & the cat.  Label the coordinates for the point of intersection.  What is the real word meaning for the point of intersection?

d)  Did you find the exact coordinates for the point of intersection?  How can you check? 

Algebra I

Intersections Using Graphing Calculator    
Name:

Graphing Calculator:  http://www.pomperaug.com/departments/math/hodge/index.htm 

(go to the pomperaug home page, click departments, then math, then hodge)
Graph Equation:  Click Equation tab, enter formula after y = , click graph  

Adjust Size or Window: Click Settings tab, enter values, click graph 

Trace: Click Trace and use the arrows to move

Find an Intersection: First enter the two equations you want (y = 2x – 1 & 

                                  y = 3 for example).  Click Intersection tab, click the 
                                  white boxes, click graph, and click find intersection.

1. Solve each of the following by the intersection method on the calculator (bring a printout for part b).  Show how you Checked your answer!  
a) y = 2x - 4




b)  3x – 2y = 11

     y = -½ x + 1



      -x + 6y = 7

    Answer: (2,0)                                                                 (what do you need to do before  graphing)
c) y = -x + 3





d) 2.8x + 1.4y = 1.4

    y = x + 1  



              
     0.7x  - 0.7y = 1.4

e) -15x + 7y = 1




f) x – 2y = -25




       3x – y   = 1




    3x – y = 0
Answer: (1.33,3)
Algebra I
   
Systems of Equations – Substitution Method  
Name:
1.  Adult tickets cost $5 and children’s tickets cost $3.  You have sold 20 tickets for $90 dollars.  How many of the tickets were adult tickets?

Variables:





Equations:

Step 1: Isolate one variable in one equation (circle the easiest one to isolate).

Step 2: Substitute into the other equation & solve (show work).
Step 3: Go back and find a value for the second variable.

2. Check your answer (show work)

     3. Why is it ok to make the change to

          the equation that we made in step 2?

4. Solve the system by isolating a variable in the other equation.  Did you get the same answer?  Did this make the algebra any easier or more difficult?

Algebra I
   
System of Equations – Word Problems

Name:

1. You purchased 10 bottles of soda for $16.50.  One brand cost $1.09 per bottle & the other cost $1.89 per bottle.  Write a system of two equations to model this situation.
2. Mr. Easy Grader has 101 students and is gaining 2 per month.  Ms. Hard Nose has 127 students and is losing 3 per month.  Write a system of two equations for this situation.

3. 6 sodas and 5 coffees cost $11.25.  3 sodas and 6 coffees cost $8.25.  Write a system of two equations.

4. Ms. Hard Nose needs a cell plan (she is getting a lot of calls at school but is afraid to give out her home number).  One plan charges $15 per month plus .05 per minute.  Another charges $10 per month and .15 per minute.  Write a system of equations.

Algebra I
  
     Linear Combinations



Name:

1. Consider the following set of equations:

5w  –  4v  =   -3

            
           



         -2w  +  7v  =  12

a) Multiply the top equation by 7, the bottom equation by a well chosen number, & write the new equations below:

b) Multiply the top equation by -7, the bottom equation by a well chosen number, & write the new equations below:

c) What can you do to set it up so that the w’s will go away?  Write the new equations below:
d) Do you have to change both equations or is there a way to just change one of them?
e) Solve each of your systems in a), b), c), & d).  Same answer? 

Algebra I

Substitution & Linear Combination Problems

Name:

1. On last years quiz there were several students that chose to isolate the y in the second equation and use the substitution method to solve the system of equations:

    


     -x + 2y = 6

                                          x + 4y = 24


a) Use the linear combination method to determine the answer.
b) Solve again using substitution &

            c) Solve again using substitution & 

     isolating the y in the 2nd equation.      
                 isolating the x then 2nd equation.
d) Is one method better or worse?  Did you get the same answer?  Should you have?    

Algebra I       Substitution & Linear Combination Problems (continued)

Name:

A: 3b) (2,1)  4a) (-1,3)    4b) (2,-3)

2. Suppose x is the price of bread & y is the price of donuts.  What is the meaning of the equation below in terms of bread, donuts, & money?  Would it also be true that 6x + 4y = 15?  Briefly explain.
3x + 2y = 7.50?  
3.  Consider the system of equations shown below:



3x  –  2y = 4

                                    2x  + 5y = 9
a) What mistake was made in the following work?

   3x  –  2y = 2
      
[image: image1.wmf]Þ

     6x -  4y  = 2       

               2x  +  5y = 9               -6x - 10y = 9

b) Fix the mistake in part a) and finish the problem.

4. Solve each of the following systems using linear combinations:

a)  3x + 5y =  12



b) 3x – 2y =  12
     7x -   y  = -10 



    2x + 5y = -11 
Algebra I
  
     Linear Combinations



Name:

1. Consider the following set of equations:

5w  –  4v  =   -3

            
           



         -2w  +  7v  =  12

a) Multiply the top equation by 7, the bottom equation by a well chosen number, & write the new equations below:

b) Multiply the top equation by -7, the bottom equation by a well chosen number, & write the new equations below:

c) What can you do to set it up so that the w’s will go away?  Write the new equations below:
d) Do you have to change both equations or is there a way to just change one of them?
e) Solve each of your systems in a), b), c), & d).  Same answer? 

Algebra I
   
                   More Word Problems

     Name:

1. A boat’s crew rowed 16 km downstream in 2 hours, but the return trip upstream took 4 hours.  What was the speed of the current?  What would the speed of the boat have been in still water (show equations & work)?  

2. With a tail wind, a plane flew 1,740 km in 6 hours.  With a head wind, it flew only 570 km in 3 hours.  Find the plane’s air speed and the wind speed (show equations & work).

3. A clothing store receives a shipment of gloves (pairs) and hats for winter.  A shipment of 5 gloves (pairs) and 4 hats cost $62.  A shipment of 10 gloves (pairs) and 3 hats cost $84.  Find the cost of a pair of gloves and the cost of a hat (show equations & work).

4. Fourteen friends go to a restaurant for dinner.  Some order the chicken for $14 and some order the steak for $22.  If the bill was $220 how many ordered chicken and how many ordered steak (show equations & work)?
5. Little Red Riding Hood went on a trip to her grandma’s house.  She walked part of the way and jogged part of the way.  How much of the time did she spend jogging if she traveled 16 miles in 3.2 hours, walked 4 miles per hour, and jogged 8 miles per hour (show equations & work)?
6. With a head wind, a plane flew 3600 km in 10 hours.  The return flight over the same route took only 9 hours.  Find the wind speed and the plane’s air speed (show equations & work).

7. Jen bought 4 cartons of milk and 6 cartons of juice for $19.32.  Alex paid $15.67 for 3 cartons of milk and 5 cartons of juice.  What is the cost for a 1 carton of milk and 2 cartons of juice (show equations & work)?

Algebra I
   
             More Word Problems (continued)

     Name:

8. Ray Ray bought 3 boxes of cereal and 2 packs or batteries for $19.  The next day he got 2 boxes of cereal and “accidentally” put 11 packs of batteries in his pocket for $6.  How much does a pack of batteries cost and why is Ray Ray in a car with red and blue lights (show equations & work)?

9. Flying with a tail wind, a plane travels 3600 km in 6 hours.  With a head wind the plane took 7.2 hours for the return trip.  Find the speed of the plane in still air & the speed of the wind (show equations & work).

10. There are 52 workers employed by a landscaper, some at $120 per day and some at $280 per day.  The daily payroll is $7,840.  How many workers earn $280 per day (show equations & work)?
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