
Matrix Multiplication POGIL

Name:
Add group members names next to POGIL job description.

You may ONLY use a calculator for arithmetic, you may not use your calculator for
Matrix Algebra. Objective: At the end of this activity, you should be able to multiply
a matrix by another matrix (of the appropriate dimensions), explain why matrices do not
multiply together and be introduced to identity matrices and their properties.

READER: “Okay, I’ll read the activity out loud for everyone.”
Participate actively.
Reach an agreement with your group members before you write anything down. Write
answers that are clear and complete.
Read every word in the activity, so everyone follows the same order of activities.
Read slowly enough that other group members can read along and process the infor-
mation well.

DOCUMENT CONTROL: “Let me see if everyone has finished this question be-
fore we move on.”
Participate actively.
Make sure everyone comes to an agreement on most answers before anyone writes
anything down. Write answers that are clear and complete. Pick up and drop off
paperwork.
Double-check work before you and group members record anything.
Raise hand to alert the teacher of questions, concerns or to check group progress.

MANAGER:
“Come on, let’s get moving. No slacking.” Participate actively.
Reach an agreement with your group members before you write anything down. Write
answers that are clear and complete.
Push everyone to get all their work done and to stay focused on your tasks.
Make sure everyone does his or her assigned job.

TIME KEEPER:
“Let’s get a move on, we’re running out of time.” Participate actively.
Reach an agreement with your group members before you write anything down. Write
answers that are clear and complete.
Make sure everyone comes to an agreement on most answers before anyone writes any-
thing down.
Keep track of time, so your group can meet the goals for the day.



Unlike the other matrix operations, matrix multiplication is more complicated. The
following process will help walk you through the process for multiplying matrices. We
multiply matrices in a row by column fashion. Observe this abstract example followed
by a specific example.

If
[
a1 a2 ... an

]
is a row of matrix A, and if


b1
b2
...
bn

 is a column of matrix B, then their

inner product is the number found by a1b1 +a2b2 +a3b3 + ...+anbn. For example, if we

take the inner product of
[
2 −1 0 4

]
and


5
4
−3
1
2

 we get 2·5+(−1)·4+0·(−3)+4· 1
2

= 8.

1. Consider the following sets of matrices work as a group to find two inner products.
Organize your results in a 2 × 1 matrix.[

1 3
22 9

] [
3
2

]

Note in part 1, that a 2× 2 matrix multiplied by a 2× 1 matrix results in a 2× 1 matrix.
We will discuss the relationship of the matrix dimensions later.

2. Ensure that each member of your group have the same results. If there are differ-
ences, resolve them through discussion as a group.

3. With the following matrices, you will obtain four inner products. A =

[
2 3
−5 1

]
and

B =

[
4 −1
1 3

]
then AB =

[
2 3
−5 1

] [
4 −1
1 3

]
. Calculate the inner products, be sure

to show all of your work.

C11 1st row and 1st column =

C12 1st row and 2nd column =

C21 2nd row and 1st column =

C22 2nd row and 2nd column =



4. One way to organize all of the inner products is to store them into a matrix based
on the row and column. Pretend your group is responsible for the organization of
the inner products. Discuss and decide as a group a logical and organized method
for displaying the result of the inner products. Document your decision below, be
sure your explanation can be generalized to any size matrix multiplication.

Stop! Do not proceed until Mr. Germanis has checked your work.

5. Organize the products from part 3 according to your description in part 4.

You have just multiplied two 2 × 2 matrices. Work together as a group, ensuring that
each member can explain every step, to extend your knowledge of matrix multiplication
and the meaning of your results.

6. A specialty car manufacturer has a plant in Auburn, Biloxi and Chattanooga. Three
models are produced. Matrix C gives the daily production for each model at each
plant where the rows are Auburn, Biloxi and Chattanooga respectively and the

Columns are Model K, Model R and Model W respectively. Let C =

12 10 0
4 4 20
8 9 7

.

Because of wage increases, February profits are lower than January profits. The
profit per car is displayed in matrix P, where the rows represent model K, R and
W respectively and columns represent January and February respectively.

P =

$1000 $500
$2000 $1200
$1500 $1000

.

(a) Find the matrix product CP, be sure to show your work.



(b) Discuss what each row and column represent in part (6a). Label the rows and
columns of this matrix.

(c) Assuming that all cars produced have sold, what was the daily profit in January
from the Biloxi plant?

7. Within your group, you will create five matrices. Manager, please assign group
member to fill in the blank entries of the following matrices with real number values.
(Consider using a mix of different kinds of real numbers including but not limited
to irrational, fractions, decimals and integers). Each group member should have
the same matrices Q,R, S, Tand U .

Q =

[ ]
, R =

  , S =

  , T =
[ ]

, U =

 
Sometimes, matrices are not able to be multiplied together because their dimension
does not match, use the space provided on this page to define a “rule” to determine
which matrices will and will not multiply together.

(a) Provide an example of this rule using the above matrices.

(b) Demonstrate a non-example to show that two matrices do not multiply to-
gether.



(c) Explain in detail the ”rule” you created from part (a) and (b)?

(d) Spend about 2 minutes discussing a possible pattern you notice to determine
the dimensions of the resulting matrix. Document your conclusions below.

8. Explain why some matrices don’t multiply together.

9. From your matrices in part 7, investigate the product of ST and TS. Discuss as
a group your observation. Produce a list of your conclusions. Explain what is
happening.

A square matrix is a matrix that has the same number of rows and columns. Within this
POGIL activity, matrices A,B,C and U are examples of square matrices. A multiplica-
tive identity matrix, otherwise known as an identity matrix, is a square matrix which
has a very special property. You are probably very familiar with the 1x1 multiplicative
identity of [1].



10. With your knowledge of matrix multiplication and identity matrices, complete the
following problems.

(a) Multiply Matrix B (from part 3) and I2 in two ways. In other words, calculate

I2B and BI2, where I2 =

[
1 0
0 1

]
.

(b) What special property do you notice about this multiplication?

(c) There are infinitely many identity matrices. Find a simple 3×3 identity matrix
such that when multiplied by Matrix U (from part 7), the “special property”
from above still holds.

11. Practice multiplying the following two matrices together. What is interesting about
the result? Discuss in your group the possible significance of the result. 3 1 3

2 0 1
−1 2 2

−2 4 1
−5 9 3
4 −7 −2



Please notify Mr.Germanis that your group is complete.


