3.13H All Systems Go!
A Solidify Understanding Task

Carlos likes to buy supplies for Curbside Rivalry at the All a
Dollar Paint Store where the price of every item is a
multiple of $1. This makes it easy to keep track of the total
cost of his purchases. Clarita is worried that items at All a
Dollar Paint Store might cost more, so she is going over the
records to see how much Carlos is paying for different
supplies. Unfortunately, Carlos has once again forgotten to write down the cost of each item he
purchased. Instead, he has only recorded what he purchased and the total cost of all of the items.

Carlos and Clarita are trying to figure out the cost of a gallon of paint, the cost of a paintbrush, and
the cost of a roll of masking tape based on the following purchases:

Week 1: Carlos bought 2 gallons of paint and 1 roll of masking tape for $30.
Week 2: Carlos bought 1 gallon of paint and 4 brushes for $20.
Week 3: Carlos bought 2 brushes and 1 roll of masking tape for $10.

1. Determine the cost of each item using whatever strategy you want. Show the details of your
work so that someone else can follow your strategy.

You probably recognized that this problem could be represented as a system of equations. In
previous math courses you have developed several methods for solving systems.

2. Which of the methods you have developed for solving systems of equations could be applied
to this system? Which methods seem more problematic? Why?

In the MVP Secondary Math I tasks To Market with Matrices and Solving Systems with Matrices you
learned how to solve systems of equations involving two equations and two unknown quantities
using row reduction of matrices. You may want to review those two tasks before continuing.

3. Modify the “row reduction of matrices” strategy so you can use it to solve Carlos and
Clarita’s system of equations using row reduction. What modifications did you have to
make, and why?
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In the MVP Secondary Math I sequence of tasks More Arithmetic of Matrices, Solving Systems with
Matrices, Revisited and The Determinant of a Matrix you learned how to solve these same types of
systems using the multiplication of matrices. You may want to review those tasks before
continuing.

4. Multiply the follow pairs of matrices:

[1 0 0] [2 0 1
a. (01 Of-(1 4 O
00 1|10 2 1

(04 02 -04]0[2 0 1
b. (-0.1 02 01 1|f1 4 0
02 -04 080 2 1

5. What property is illustrated by the multiplication in question 4a?
6. What property is illustrated by the multiplication in question 4b?

7. Rewrite the following system of equations, which represents Carlos and Clarita’s problem,
as a matrix equation in the form AX = B where A, X and B are all matrices.

2g+0b+1t=30
1g+4b+0r=20
Og+2b+1t=10

8. Solve your matrix equation by using multiplication of matrices. Show the details of your
work so that someone else can follow it.

You were able to solve this equation using matrix multiplication because you were given the
inverse of matrix A. Unlike 2 x 2 matrices, where the inverse matrix can be easily found by hand
using the methods described in More Arithmetic of Matrices, the inverses of n x n in general can be
difficult to find by hand. In such cases, we will use technology to find the inverse matrix so that this
method can be applied to all linear systems involving n equations and n unknown quantities.
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