Algebra I

Unit 12

Solving Systems Using Elimination

Name: ____________

Date: _____ Period: _____

Review: Combining Like terms

4x + 8x = 



6x – 9x = 



7x – 7y = 


Solving Systems by Elimination I 
(Adding or Subtracting)
Example 1:
2x – 4y = 12

Do you need to change one of the signs? 



3x + 4y = 8


Which variable is being eliminated? 



Example 2:
3x + 5y = 9

Do you need to change one of the signs? 



3x + 8y = 6


Which variable is being eliminated? 



Solving Systems by Elimination Notes
(Addition or Subtraction)
1.
x – y = 1





2.
-x + y = 1




x + y = 3






x + y = 11

3.
x + 4y = 11





4.
-x + 3y = 6




x – 6y = 11






x + 3y = 18

5.
3x + 4y = 19





6. 
x + 4y = -8




3x + 6y = 33






x – 4y = -8

7.
3a + 4b = 2





8.
The sum of two numbers is 28.  The 


4a – 4b = 12






difference is 4.  What are the two numbers?









Equation 1:





Equation 2:





Solving Systems by Elimination II
(Multiplication)
Example 1:
2x + 5y = 34

What will you multiply the top equation by? 



x + 2y = 14

What will you multiply the bottom equation by?

   







Which variable will be eliminated? 


Example 2:
4x + 12y = -24

What will you multiply the top equation by?


 
3x –  6y = -18

What will you multiply the bottom equation by?


Which variable will be eliminated? 


Solving Systems by Elimination II (multiplication) 
Notes
1.
2x + 5y = 3





2.
2x + y = 0




-x + 3y = -7






5x + 3y = 2

3.
2x + 3y = 10





4.
9x – 2y = 15





3x – 4y = -2






4x + 3y = -5
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5.                                ___________



6.                                  ___________________
Solving Systems by Elimination Homework
(Addition and Subtraction)

1.
2x – 3y = 9





2.
x – y = 4




-5x – 3y = 30






2x + y = -4

3.
3y – x = 2





4.
5x – y = -6




-2y – x = -18






-x + y = 2


5.
6r – 3t = 6





6.
-3x + y = 3




6r + 8t = -16






3x + 2y = -12

7.
3x – y = -1





8.
The sum of two numbers is 12.  The larger
-3x – y = 5






number is 11 times the smaller number.  







What are the two numbers?









Equation 1:













Equation 2:





Solving Systems by Elimination II (multiplication) 
Homework
9.
7x – 6y = 10





10.
2x – 11y = 15




2x + 5y = 23






5x + 3y = 7

11.
6x – 5y = 16





12.
9x – 10y = 7




4x – 3y = 12






5x + 8y = 31

13.
2x – 3y = 50





14.
5x + 6y = 16




7x + 8y = -10






3x – 4y = 2

What Kind of Shoes Does a Frog Wear?
Solve each system of equations by elimination method (addition or subtraction).  Find your answer below and cross out the letter above it.  When  you finish the answer to the title question will remain.
1.
5x – 2y = 4





2.
5x + y = 2



x + 2y = 8






5x – 3y = 14

3.
x + 2y = -2





4.
-3x + 2y = 11




4x + 2y = -17






3x – 4y = -19

5.
7x – 4y = -10





6.
-6x – 5y = 20




4y = x – 2






-y = 6x + 4 

7.
3x + y = 13





8.
x = 5 – 9y 




x + y = 3






4x + 9y = -7 

9.
-3x + y = -2





10.
6x – 2y = 10




-2 = 7x – y






x – 2y = -5

11.
3x = 5y – 9 





12.
10x – 5 = 3y




2y = 3x + 3 






2x – 3y = 1 
	S
	H
	O
	L
	D
	P
	R
	E
	S
	A
	N
	T
	I
	O
	E
	N
	A
	I
	D
	R

	(0, -4)
	(½ , 0)
	(3, 7)
	(⅓, 2)
	(-2, -1)
	(-5, 3)
	(3, 4)
	(½ , 2)
	(2, 3)
	(-4, 1)
	(2, -4)
	(-2, 2)
	(-1, -5)
	(-1, 6)
	(-1, 4)
	(-5, 3/2)
	(5, -3)
	(5, -2)
	(-5, 4)
	(1, -3)


Did You Hear About…
	A
	B
	C
	D
	E
	F

	G
	H
	I
	J
	K
	L

                         ?


Solve each system of equations below using the elimination method (multiplication, addition/subtraction).  Find the solution in the answer column and notice the word next to it.  Write this word in the box containing the letter of that exercise.  Keep working and you will hear about some “udder” nonsense.
A
5x – 2y = 4





G
3x – 5y = 7




3x + y = 9






5x – 2y = -1

B
3x – 5y = 13





H
4x + 3y = 9




x – 2y = 5






3x + 4y = 12

C
7x + 2y = -1





I
5x – 3y = 16




3x – 4y = 19






4x + 5y = -2

D
x + 2y = 6





J
4x – 3y = -20




5x + 3y = 2






-x – 8y = 5  

E
2x + 3y = 7





K
-3x + 7y = -1




3x + 4y = 10






-2x + 5y = 0

F
7x – 3y = -5





L
5x + 6y = -11




3x + 2y = 11






3x + y = -4

	TWEET (1, 2)
	HIS (2,1)
	SELLING (-5, 0)
	BIRDSEED (-1, -2)
	UDDER (2, 0)
	THE (2, 3)
	SINGING (-5, 4)
	STARTED (2, -2)
	FED (-2, 4)
	BUTTER (-1, 3)
	COWS (1, 4)
	MILK (-1, -1)
	FARMER (1, -2)
	AND (0, 3)
	WINGS (2, - 4)
	WHO (1, - 4)
	MOO (1, 3)
	CHEEP (5, 2)
	BEEF (3, -2)


Now we are ready to look at real-life scenarios!

Jack makes $8 per hour working at McDonalds and $9 per hour working at Hollister. This past week, he worked 3 times as many hours at Hollister as he did at McDonalds. He made a total of $385 this past week. How many hours did he work at each place?

The “unknowns” will be our variables:   
____ = hours worked at McDonalds








____ = hours worked at Hollister

Money made at McDonalds plus money made 

at Hollister equals $385:  _________________

Hours at Hollister is 3 times the number of 

hours at McDonalds: _______________

LeBron James made 16 baskets. Some were 2-pointers, and some were 3-pointers. He scored a total of 39 points. How many 2-pointers and 3-pointers did he make?

The “unknowns” will be our variables:
____ = number of 2-pointers made







____ = number of 3-pointers made

He made 16 baskets: ______________

Points scored from 2-pointers plus points scored 

from 3-pointers is 39: __________________

See if you can create a system for this situation! No need to solve…

Maria sold raffle tickets for $3 and boxes of cookies for $5. She sold 

7 more boxes of cookies than raffle tickets and made $75. How many 

did she sell of each?
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Applying Systems of Equations…Part 2! 
In the beginning of the year, we discussed the following problem:

For some odd reason, a police officer had to count the number of wheels in a parking lot. There were 20 vehicles, both motorcycles and cars, and he counted 66 wheels. How many cars and motorcycles were there??






          Unknowns: ___ = number of _________________
Back in the day, we would just keep 


          ___ = number of _________________


guessing combinations until we were

correct: 8 and 12, 10 and 10, 15 and 5
and so on…

But now we know algebra! Name 

your “unknowns” and set up a system!
[image: image17.png]


Jack has 93 coins. Some are nickels


Tickets to a movie cost $7.25 for adults and

and some are quarters. He has $16.85.

$5.50 for students. A group of 8 friends 

How many of each does he have?


bought their tickets for $52.75. How many
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were students?
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In the business world, the break-even point is where the amount of money you make (revenue) by selling a certain product finally catches up with how much money you are spending to make that product (cost). 

We are selling bracelets for $2 each. We paid $5 to reserve a table at UT in which to sell the bracelets, and each bracelet costs $1 to make. How many do we need to sell to break even? 

___ = number of bracelets sold

Revenue = ______

 Write this as a system of linear equations and graph! 

Cost = _______

We must sell ____ bracelets in order to break even!

[image: image21.jpg]


The smallest penguin in the world is


Jack is getting very bored with solving
called the Galapagos penguin, and the 

systems in Mr. McCarthy’s class. So he  
largest is the emperor penguin. The


wrote a note to his friend saying, “This is
emperor penguin is 22 cm taller than


3 times more boring than Ms. Stanbery’s
TWICE the height of the Galapagos 


class!” His friend replied, “I know! If you 
penguin! Together, their heights add


were to add the boringness of both classes 
to 169 cm. Find the height of each!


together, it would be 1,000 on the boring 









scale!” Jack replied, “Using a system of 









equations, we should find out how boring 









both classes are!” 


Applications of Systems Elimination Method

1.
George saves nickels and dimes for tolls.  If he has 28 coins worth $2.60, how many are nickels and how 
many are dimes?

2.
Movie tickets cost $6 for adults and $2 for children under twelve.  
If 175 tickets were sold, with cash receipts of $750, how many children’s tickets were sold?

3.
The health food store wishes to blend peanuts that cost $1.20/lb with raisins that cost $2.10/lb to make 50lb of a mixture that costs $1.47/lb.  How many pounds of peanuts and raisins are needed?

4.
Part of an investment of $32,000 earns 7.5% annual interest; the rest earns 9%.  If the annual interest from both is $2670, how much is invested at the higher rate?

5.
The total annual interest from two bank accounts is $481.  One account earns 5.9% annual interest and the other earns 6.75%.  If the two accounts contain a total of $7600, how much is in the account at the lower interest?

6.
Jason went to the Hamburger Shack twice last week.  On the first trip he bought 3 hamburgers and 4 orders of french fries for $7.10.  On the second trip he bought only 2 hamburgers and an order of 

french fries for $3.40.  How much did each hamburger and order of french fries cost?

7.
On a math test, Johnny made a raw score of 95 on a 40-question test.  The correct answers were given 5 points each while incorrect answers deducted 2 points each.  If Johnny answered all of the questions, how many questions did Johnny answer correctly?

8.
The sum of two numbers is 48.  If the smaller number is subtracted from the larger number, the difference is 12.  Find the numbers.


9.
The tickets to the Red and White Ball are $10 for couples and $8 for singles.  The total number of tickets sold was 495, bringing in $4880.  Find the number of each tickets sold.
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George saves nickels and dimes for tolls. If he has 28 coins worth
$2.60, how many are nickels and how many are dimes?

Movie tickets cost $6 for adults and $2 for children under twelve.
I 175 tickets were sold, with cash receipts of $750, how many
children’s tickets were sold? "

The health food store wishes to blend peanuts that cost $1.20/1b
with raisins that cost $2.10/1b to make 50Ib of a mixture that costs
$1.47/1b. How many pounds of peanuts and raisins are needed?

Part of an investment of $32,000 earns 7.5% annual interest; the
rest earns 9%. If the annual interest from both is $2670, how
much is invested at the higher rate?




[image: image2.jpg]The total annual interest from two bank accounts is $481. One
account eamns 5.9% annual interest and the other earns 6.75%. If

the two accounts contain a total of $7600, how much is in the
account at the lower interest?

Jason went to the Hamburger Shack twice last week. On the first
trip he bought 3 hamburgers and 4 orders of french fries for $7.10.

On the second trip he bought only 2 hamburgers and an order of

french fries for $3.40. How much did each hamburger and order
of french fries cost?

The sum of two numbers is 94. The larger number is 8 less than
twice the smaller number. What is the larger number?

Maria has $128 more than Juan. Together they have $357.00.
How much money does Juan have? '
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11.

12.

Mary has twice as many pencils as she has pens. Tom borrows a

pen. Now, Mary has ten less pens than pencils. How many
pencils does Mary have? , -

In 1990 with the Texas Rangers, Nolan Ryan had a combined base
on balls and strike out total of 306. The number of strike outs
were 10 more than 3 times the number of bases on balls. How
many bases on balls did Nolan give up in 19907

The length of a rectangle is 3 more than twice the width. The
perimeter is 54 cm. What is the width of the rectangle?

On a math test, Johnny made a raw score of 95 on a 40-question
test. The correct answers were given 5 points each while incorrect
answers deducted 2 points each. If Johnny answered all of the
questions, how many questions did Johnny answer correctly?




[image: image4.jpg]13.

14.

15.

16.

The sum of two numbers is 48. If the smaller number is

subtracted from the larger number, the difference is 12. Find the
numbers.

The length of a rectangle is 2 ft. less than three times the width. If
the perimeter is 68 feet, what are the dimensions of the rectangle?

A 50-foot rope is cut into two pieces. The length of one piece is9 — |
times the length of the other. What is the length of the longer
piece? -

In the 1960 United States presidential election, John F. Kennedy
received 84 more Electoral College votes than Richard M. Nixon.

Together the two men received 522 electoral votes. How many
votes did Kennedy receive?
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18.

19.

20.

The sum of two numbers is 108, and one number is S times the
other. Find both numbers.

The tickets to the Red and White Ball are $10 for couples and $8
for singles. The total number of tickets sold was 495, bringing in
$4880. Find the number of each tickets sold.

Jerry is 6 years older than twice the age of his sister Elaine. Their
combined ages is 4 times that of Elaine’s age. How old are Jerry
and Elaine?

Frances’ collection of nickels and dimes amounted to $15.50. If
she had ten more nickels than dimes, how many of each coin did
she have?




How Do Easter Bunnies Get to Work?
Solve each problem below using a system of two equations in two variables.  Find the solution is the answer column and notice the letter next to it.  Write this letter in the box that contains the number of that exercise.
1.
Three times the larger of the two numbers is equal to four times


the smaller.  The sum of the numbers is 21.  Find the numbers.


2.
The difference between two numbers is 16.  Five times the smaller is

 
the same as 8 less than twice the larger.  Find the numbers.

3.
The larger of the two numbers is 1 more than twice the smaller.  The sum


of the numbers is 20 less than three times the larger.  Find the numbers.

4.
Two records and three tapes cost $31.  Three records and two tapes cost $29.  


Find the cost of each record and each tape.

5.
The sum of two numbers is the same as four times the smaller number.  If


twice the larger is decreased by the smaller the result is 30.  Find the numbers.

6.
A group of students go out for lunch.  If two have hamburgers and five have hot dogs, 


the bill will be $8.  If five have hamburgers and two have hot dogs, the bill will be $9.50.

What is the price of a hamburger?

7.
The price of a sweater is $5 less than twice the price of a shirt.  If four sweaters and three 

shirts cost $200, find the price of each shirt and each sweater.

8.
A shipment of TV sets, some weighing 30 kg each and the others weighing 50 kg each,


Has a total weight of 880 kg.  If there are 20 TV sets all together, how many weigh 50 kg?

	7
	3
	6
	4
	7
	7
	2
	8
	8
	6
	4
	1
	5
	2
	8


Choosing Strategies
	Method
	Example
	When to Use

	Graphing
	
	When you want a visual understanding of the problem.

	Substitution
	y = 4 + 2x

2x + 7y = 3 
	When one equation is already solved for x or y.

	Elimination Addition
	3x – 5y = 23

4x + 5y = 14
	When coefficients of one variable are opposites.

	Elimination Subtraction
	3x + 5y = 23

3x + 2y = 51
	When coefficients of one variable are the same.

	Elimination Multiplication
	5x + 3y = 2

3x + 2y = 5
	When no corresponding coefficients are the same.
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Name ____________________________________________  Date _________________
Algebra I:  Writing Systems of Linear Equations

For each problem, write a system of equations that represents the problem and solve.  Remember to state what each variable represents.

1. The perimeter of a rectangular sandpit is 40 meters.  The length of the sandpit is 1 meter less than twice its width.  What are the dimensions of this sandpit?
2. A cab ride costs $1.70 plus $0.10 per tenth of a mile traveled if you use the Green Cab Company.  The cost is $1.55 plus $0.15 per tenth of a mile if you use the Red Cab Company.  For what distance will the cab rides cost the same?
3. A hot-air balloon is 10 meters above the ground rising at a rate of 15 meters per minute.  Another hot-air balloon is 150 meters above the ground descending at a rate of 20 meters per minute.  After how long will the balloons be at the same height?  What is the height?
4. Mark is preparing to run the Denver Marathon.  One day he ran and walked a total of 16 miles.  If he ran one mile more than twice as far as he walked, how many miles did he run?
5. Cody invests $4000, part of it at 10% annual interest and the rest at 12% annual interest.  If she earned $460 in interest at the end of one year, how much did she invest at each rate?

6. SciTec Labs needs to make 500 gallons of a 34% hydrogen solution.  The only solutions available are 25% hydrogen and 50% hydrogen.  How many gallons of each solution should be mixed to make the 34% solution?
7. Musicville has a sale on 500 assorted CDs.  Some CDs were sold for $10 while the rest were sold for $8.  After all of the CDs were sold, the average price of a CD was $9.50.  How many $8 CDs were sold?

8. Ellie walks from her house to a friend’s house in 1 hour.  She can travel the same distance on her bicycle in 15 minutes.  If she rides 6 miles per hour faster than she can walk, what is her speed on the bicycle?

9. The perimeter of a rectangular building is 1200 feet.  The length of the building is 2 meters less than three times it’s width.  What are the dimensions of the building?
10. T-Talk cell phone company charges a flat rate of $15 per month plus $0.10 per minute in calls.  Mobile Serve does not charge a flat rate, but charges $.30 per minute in calls.  How many minutes would you have to talk in order for them to charge the same?
11. Dr. Madscience is trying to make 300mL of a 64% mercury solution, but he only has a 40% solution and an 80% solution.  How much will he need to use of each to make the correct solution?
12. Together, the cost of an adult ticket and a child ticket to the movie costs $25.  The adult’s ticket is 13 dollars less than three times the child’s.  How much does each ticket cost?
13. A robot manufacturer must produce a total of 1260 robots in one week, including both “building robots” and “destroying robots.”  The number of building robots needs to be 3.5 times the number of destroying robots.  How many of each should they make?
14. Sam I Am is filling his pool at a rate of 3.2 ft. per minute.  At the same time, Peter Piper has 16 ft. of water in his pool and is emptying it at a rate of 1.6 ft. per minute.  When will they have the same amount of water?
Name ____________________________________________  Date _________________
Algebra I:  Writing Systems of Linear Equations

For each problem, write a system of equations that represents the problem and solve.  Remember to state what each variable represents.

1. The perimeter of a rectangular sandpit is 40 meters.  The length of the sandpit is 1 meter less than twice its width.  What are the dimensions of this sandpit?

w=width of sandpit

l=length of sandpit


40=2l + 2w


l=2w-1



w=13 m


l=7 m
2. A cab ride costs $1.70 plus $0.10 per tenth of a mile traveled if you use the Green Cab Company.  The cost is $1.55 plus $0.15 per tenth of a mile if you use the Red Cab Company.  For what distance will the cab rides cost the same?

x = # of 1/10 of a mile

y= cost in $

y=1.7+x


y=1.55+1.5x

3 tenths of a mile
3. A hot-air balloon is 10 meters above the ground rising at a rate of 15 meters per minute.  Another hot-air balloon is 150 meters above the ground descending at a rate of 20 meters per minute.  After how long will the balloons be at the same height?  What is the height?

x = # of minutes

y = height of balloons in meters

y = 10+ 15x


y = 150 – 20x

4 minutes


70 meters
4. Mark is preparing to run the Denver Marathon.  One day he ran and walked a total of 16 miles.  If he ran one mile more than twice as far as he walked, how many miles did he run?

r = miles ran

w= miles walked

r + w = 16


r = 2w + 1

r = 11 mi.
5. Cody invests $4000, part of it at 10% annual interest and the rest at 12% annual interest.  If she earned $460 in interest at the end of one year, how much did she invest at each rate?

a = $ invested at 10%
b = $ invested at 12%

4000 = a + b


.1a + .12b = 460

a = $1000


b = $3000
6. SciTec Labs needs to make 500 gallons of a 34% hydrogen solution.  The only solutions available are 25% hydrogen and 50% hydrogen.  How many gallons of each solution should be mixed to make the 34% solution?

a = gallons of 25% solution
b = gallons of 50% solution

500 = a + b


9.5(500) = 8x + 10y

a = 320 gal


b = 180 gal
7. Musicville has a sale on 500 assorted CDs.  Some CDs were sold for $10 while the rest were sold for $8.  After all of the CDs were sold, the average price of a CD was $9.50.  How many $8 CDs were sold?

X = # of $8 CDs sold

y = # of $10 CDs sold

500 = x + y


.34(500)= .25x + .5y


x = 125 $8-CDs
8. Ellie walks from her house to a friend’s house in 1 hour.  She can travel the same distance on her bicycle in 15 minutes.  If she rides 6 miles per hour faster than she can walk, what is her speed on the bicycle?

w= rate of walk

b = rate of bike

w = .25b


b = w + 6



b = 8 mph
9. The perimeter of a rectangular building is 1200 feet.  The length of the building is 2 meters less than three times it’s width.  What are the dimensions of the building?
l = length in ft


w = width in ft

2l + 2w = 1200


l = 3w – 2

l = 449.5 ft


w = 150.5 ft
10. T-Talk cell phone company charges a flat rate of $15 per month plus $0.10 per minute in calls.  Mobile Serve does not charge a flat rate, but charges $.30 per minute in calls.  How many minutes would you have to talk in order for them to charge the same?
x = min. talked


y = cost in $

y = 15 + .1x


y = .3x




x = 75 min
11. Dr. Madscience is trying to make 300mL of a 64% mercury solution, but he only has a 40% solution and an 80% solution.  How much will he need to use of each to make the correct solution?
a = mL of 40% solution
b = mL of 80% solution

300 = a + b


.64(300) = .4a + .8b

a = 120 mL


b = 180 mL
12. Together, the cost of an adult ticket and a child ticket to the movie costs $25.  The adult’s ticket is 13 dollars less than three times the child’s.  How much does each ticket cost?
c = cost of child ticket in $
a = cost of adult ticket in $

c + a = 25


a = 3c – 13

c = $9.50


a = $15.50
13. A robot manufacturer must produce a total of 1260 robots in one week, including both “building robots” and “destroying robots.”  The number of building robots needs to be 3.5 times the number of destroying robots.  How many of each should they make?
b = # of building robots
d = # of destroying robots

b + d = 1260


b = 3.5d

b = 980
 building robots
d = 280 destroying robots
14. Sam I Am is filling his pool at a rate of 3.2 ft. per minute.  At the same time, Peter Piper has 16 ft. of water in his pool and is emptying it at a rate of 1.6 ft. per minute.  When will they have the same amount of water?

x = # of minutes

y = ft. of water in the pool

y = 3.2x


y = 16 – 1.6x
x = 3.333… min

y = 10.666… ft.
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Sara bought some 6-penny nails and some 10-penny nails at Ace Hardware. She bought 2 more 6-penny nails than she did 10-penny


nails. She had a total of 8 nails. How many 6-penny and 10-penny nails did Sara purchase?





Sam collects insects. However, he onlycollects ants and beetles. One night while collecting insects for his collection, Sam had an unproductive hunt. The number of ants plus twice the number of beetles was only eight. The difference between the number of ants and beetles was -4. How many ants and how many beetles did he catch?
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H	22, 6


E	16, 9


S	18, 6


M	11, 10


B	$20, $35


N	12, 9


W	$1.35


Y	13, 6


T	14


R	$1.50


O	$8, $5


I	24, 8


G	$23, $41


A	$5, $7


P	17
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