AS 91587 Apply systems of simultaneous equations in solving problems
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	[image: http://www.pamhook.com/plug-ins/soloSymbolgen/soloImage.php?color=a90a34]Apply systems of simultaneous equations in solving problems involves:
· selecting and using methods
· demonstrating knowledge of concepts and terms
· communicating using appropriate representations.

	[image: http://www.pamhook.com/plug-ins/soloSymbolgen/soloImage.php?color=a90a34]Apply systems of simultaneous equations, using relational thinking involves:
· selecting and carrying out a logical sequence of steps
· connecting different concepts or representations
· demonstrating understanding of concepts
· forming and using a model;
· and also relating findings to a context, or communicating thinking using appropriate mathematical statements.
	[image: http://www.pamhook.com/plug-ins/soloSymbolgen/soloImage.php?color=a90a34]Apply systems of simultaneous equations, using extended abstract thinking involves: 
· devising a strategy to investigate or solve a problem
· identifying relevant concepts in context
· developing a chain of logical reasoning, or proof
· forming a generalisation;
· and also using correct mathematical statements, or communicating mathematical insight

	· Form a set of simultaneous equations with three unknowns
· Find a unique solution for x, y and z
· Explain your solution in context / make a recommendation
	· Correctly solve systems of equations and interpret them geometrically
· Use appropriate mathematical statements
	· Include a correct general statement about each scenario
· Use correct mathematical statements



Key VocabularyIn equation① the coefficient of x is 1, the coefficient of y is 2 and the coefficient of z is -8.


For the set of equations:
 ①x, y, and z are called variables

 ②The constant terms are 4, 7 and 19

 ③

1. Forming simultaneous equations
This sheet / Ex 10.04
2. [image: ]Solving simultaneous equations
Ex 10.02, 10.04
3. Geometric interpretation
Ex 10.03
· One unique solution
· [image: ]Three planes intersect at one point
· [image: ][image: ]Inconsistent equations (no solution) [0=7]
· Two parallel planes
· Three parallel planes
· [image: ]Form a triangular prism
· Dependent equations (infinite number of solutions) [0=0]
· Line common to all three planes
4. General solutions
· Elaine’s equations and Roger’s rabbits
TASK:
Create a playdoh representation for each of these scenarios.
Clearly explain what the solution represents, or why there is not solution in each case.
What would each scenario look like in 2D?
Draw a mindmap using the following key terms: Consistent, inconsistent, dependent, one unique solution, no solutions, infinite solutions, point of intersection, two parallel planes, three parallel planes, triangular prism, line of intersection, plane of intersection.
TASK: Form, solve and interpret.
1. A change machine contains nickels, dimes, and quarters.  There are 75 coins in the machine, and the value of the coins is $7.25.  If there are 5 times as many nickels as dimes, find the number of coins of each type in the machine.
2. A box of wood contains wood cut into triangular, square, and pentagonal shapes.  There are 80 pieces of wood in the box, and the pieces have a total of 290 sides.  If there are 10 more triangular pieces than square pieces, find the number of pieces of wood of each shape in the box. 
3. The sum of the digits of a three digit number is 17.  Four times the hundreds digit minus 5 times the tens digit is 12.  If 7 times the units digit is added to 3 times the tens digit, the result is 47.  Find the number.
4. The length of a rectangular shed is twice its height, and the height of the shed is one foot greater than its width.  If the base of the shed has a perimeter of 40 feet, find the dimensions of the shed.
5. Derrick invested $10,000 for one year in three different investments.  The investments paid simple annual interest of 5%, 6%, and 7%, respectively, and he received a total of $610 interests for the year.  He invested $3000 more at 5% than at 6%.  Find the amount invested at each rate.
6. A bin in a grocery store contains 100 lb. of a mixture of almonds, peanuts, and raisins.  Almonds sell for $1.89 per lb., peanuts for $1.58 per lb., and raisins for $1.39 per lb.  If the mixture contains twice as many pounds of peanuts as almonds, and if the total value of the almonds and raisins in the mixture is $93.40, how many pounds of each item does the mixture contain?
7. For the Summer Rock Festival, there is one price for students, one for adults, and another for senior citizens. The Rueda family bought 3 student tickets and 2 adult tickets for $104. The Cosentinos bought 5 student tickets, 1 adult ticket, and 2 senior citizen tickets for $155. The Cragins bought 2 of each for $126. Find the prices for each ticket.
8. A bicycle, three tricycles, and a unicycle cost $561. Seven bicycles and a tricycle cost $906. Five unicycles, two bicycles, and seven tricycles cost $1758. Find the cost of each type of cycle.
9. [image: ]
10. [image: ][image: ]
11. [image: ]

12. You have $25 to spend on picking 21 pounds of three different types of apples in an orchard. The Empire apples cost $1.40 a pound, the Red Delicious apples cost $1.10 per pound, and the Golden Delicious apples cost $1.30 per pound. You want to buy twice as many Red Delicious apples as the other two types combined. How many pounds of each apple should you buy?


Answers 
	1. 
	 # of nickels
 # of dimes
 # of quarters
	


	
There are 50 nickels, 10 dimes and 15 quarters.

	2. 
	 # of triangular shapes
 # of square shapes
 # of pentagonal shapes
	


	
There are 40 triangular, 30 square and 10 pentagonal

	3. 
	 # in units digit
 # in tens digit
 # in hundreds digit
	


	
The number is 548.

	4. 
	 length of shed
 width of shed
 height of shed
	


	
The length of the shed is 14m, the width is 6m and the height is 7m.

	5. 
	 amount invested at 5%
 amount invested at 6%
 amount invested at 7%
	


	
He invests $4000 at 5%, $1000 at 6% and $5000 at 7%.

	6. 
	 # of lbs of almonds
 # of lbs of peanuts
 # of lbs of raisins
	


	
The mixture has 20 pounds of almonds, 40 pounds of peanuts and 40 pounds of raisins.

	7. 
	 price of student ticket
 price of adult ticket
 price of senior citizen ticket
	


	(18, 25, 20)
A student ticket costs $18, an adult ticket $25 and a senior citizen ticket $20.

	8. 
	 cost of bicycle
 cost of tricycle
 cost of unicycle
	


	(117, 87, 183)
A bicycle costs $117, a tricycle $87 and a unicycle $183.

	9. 
	 price of sofa
 price of love seat
 price of chair
	


	(800, 500, 300)
A sofa costs $800, a love seat $500 and a chair $300.

	10. 
	 number of first places
 number of second places
 number of third places
	


	(7, 10, 3)
The school gets 7 first places, 10 second and 3 third.

	11. 
	 number of comedies
 number of dramas
 number of action movies
	


	(2000, 1700, 2000)
There are 2000 comedies, 1700 dramas and 2000 action movies.

	12. 
	 pounds of empire
 pounds of red delicious
 pounds of golden delicious
	


	(5, 14, 2)
I buy 5 pounds of empire apples, 14 pounds of red delicious and 2 pounds of golden delicious.






TASK: Elaine’s equations
Elaine sees some equations in a book and they remind her of systems of equations she has used in her mathematics class. The first two equations are:


Elaine needs a third equation and decides to use three different methods to create it. Use each of these methods to create the third equation:
· use her pin number, 3287, as the coefficients of x, y, and z, and the constant term in that order when the equation is in the form 
· multiply all coefficients and the constant in the first equation, , by 3
· use the first equation, , but change the constant from 1 to 6.
Solve each set of three equations and give a geometric interpretation of the solution. Write a general statement about the solution for each set.
As you write your report, include the equations you have used, as well as relevant calculations and/or diagrams. Use appropriate mathematical statements to communicate your findings.

TASK: Roger’s Rabbits
INTRODUCTION
A breeder of pedigree rabbits, Roger, wants to control the vitamin intake of his prize show rabbits. The rabbits are fed a mixture of foods from three companies: Xena, Yum, and Zany.
The Zany Company is trying to improve its product and has told Roger that it is changing the amount of vitamin A in its rabbit food. 
This activity requires you to apply systems of simultaneous equations to recommend how many grams of food from each company Roger should feed his rabbits and the amount of vitamin A the Zany Company should add to its product. You will present your findings as a written report, supported by equations and calculations.
The quality of your thinking and how well you link this to the context will determine the overall grade. 
TO DO:
Using the constraints outlined in the Resource Sheet, write a report with recommendations for both Roger and the Zany Company.
Your report needs to answer the following questions:
How many grams of food from each company should Roger feed his rabbits in order to meet their exact daily vitamin requirement?
If Zany increases the amount of vitamin A in its food to 6 g, investigate the number of grams of food from each company Roger should feed his rabbits. 
What quantity of vitamin A would encourage Roger to buy more Zany food? 
As you write your report, take care to clearly communicate your findings, using appropriate mathematical statements. Include relevant equations and calculations.
Resource Sheet
Required information:
Roger wants his rabbits’ daily vitamin intake to be:
1000 micrograms (g) of vitamin A
1600 milligrams (mg) of vitamin C 
2400 milligrams (mg) of vitamin E.
Each gram of Xena contains 2 g of vitamin A, 3 mg of vitamin C, and 5 mg of vitamin E. 
Each gram of Yum contains 4 g of vitamin A, 7 mg of vitamin C, and 9 mg of vitamin E. 
Each gram of Zany contains 5 g of vitamin A, 10 mg of vitamin C, and 14 mg of vitamin E. 



Geometric interpretation and general solutions for systems of equations
Ex 10.03
	Type of system
	No. of solutions
	Geometric interpretation
	Picture
	Example
	I notice…
	Reduced Row 
Echelon form
	Algebraic working
	General solution

	Consistent and independent
	One unique solution

	This means the three planes intersect at one point
	[image: ]
	 ①
 ②
 ③
	
	
	
	

	Inconsistent equations
	No solution
	Two parallel planes
	[image: ]
	 ①
②
 ③
	
	
	
	

	
	
	Three parallel planes
	[image: ]
	 ①
 ②
③
	
	
	
	

	
	
	Form a triangular prism
	[image: ]
	 ①
 ②
 ③
	
	
	
	

	Consistent and dependent equations
	Infinite number of solutions
	Line common to all three planes
	[image: ]
	①
 ②
 ③
	
	
	
	



	Input Matrix
	[bookmark: _GoBack]Reduced Row Echelon Form



	①
 ②
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	①
 ②
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	①
 ②
 ③
	①
 ②
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	①
 ②
 ③
	①
②
 ③
	①
 ②
 ③
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Word Problem Relay #3

The table below shows the percent of comedies, drama, and action videos available at a video
store. Assume that the store has a collection of 3,405 general videos to be rented, 1,070
children’s videos to be rented, and 1,225 videos for sale. Write and solve a system of equations
to find out how many comedies, dramas, and action movies are at the store.

Store Section Comedy | Drama_| Action
General rental 55% 65% | 60%
Children’s rental 25% 10% | 20%
Videos for sale 20% 25% | 20%
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An advertisement from the back page of the Denton Chronicle:
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How much does each piece of furniture cost individually?
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A news clipping from a recent issue of the Denton Record Chronicle:

Denton, TX - Denton High
School prevailed in Saturday’s
track meet with the help of 20
individual-event placers carning
a combined total of 68 poits.
A fintplace finish eams 5
points, a_second-place finish
eams 3 points, and a third-place
finish arns 1 point. DHS had a
strong  second-place showing,
with as many second-place
finishers as first- and third-
Place finishers combined.

How many DHS athletes finished in each place?




