
©d c2D0[1S8E vK_uBtIaH \SfoUfft]wiaJrleb GLLLYCw.h ^ GAAlilY brtibgxhStmsW [r\eLskeirEvke[d\.g R vMVaudzed EwIiIt^hG vI]n^ffiCnEidtoeT UPyr^ehcJablIceunlyuKsk.

Worksheet by Kuta Software LLC

Precalculus

The Algebra of Matrices Notes

Name___________________________________

Date________________  Period____

©V E2[0L1j8K GKauutEam dSCosfCt\wraJrwes ULsLtCb.m j EAdl]lw `rCiTg]hmtms` frseMs^exrAvzecdF.

-1-

 

Given A =  = 
55 --22

--33 77
         B =  = 

--11 77

44 --22
          C =  = 

66 33 --99

33 77 --55
 

 
 

 D =  = 

66 --22 22

--33 77 --44

11 33 --88

          E =  = 

22 --55

--44 11

33 --88

          F  =  = 

--44 1111 22

66 11 00

22 33 --99

 

 
 

 G =  = 
22 --1212 --11

55 --44 66
          H  =  = 

--1010 88

00 11

77 --33

         I  =  = 
22 --11

33 77

 
Carry out the indicated algebraic operation, or explain why it cannot be performed.

1)  BG 2)  DHE
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3)  C2 4)  A3

Solve for x and y.

5)  3
x y
y x

 = 
6 -9

-9 6
6)  

x y
-y x

 - 
y x
x -y

 = 
4 -4

-6 6
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Write the system of equations as a matrix equation.

7)  2x - 5y = 6
4x + 2y = 3

8)  6x - 5z = -1
-x + 2y = 7

Let    A =  = 
44 77 11 33

11 --22 --77 22
            B =  = --22 88 33 --11              C =  = 

--33

11

55

66

 

9)  Determine which of the following products are defined, and calculate the ones that are:
 
ABC         ACB         BAC         BCA         CAB        CBA
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Solve each equation or state if there is no unique solution.

10)  Find the elements of C if: A = 
-3 -4

8 6
 , B = 

5 -1

2 -4
 and 3A - 4B + 6C = 

13 22

10 4

11)  Find the missing values in 
a b
c d

 * 
4 3

2 5
 = 

10 11

20 29
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12)  A small fast-food chain with restaurants in Santa Monica, Long Beach, and Anaheim sells only
hamburgers, hot dogs, and milk shakes. On a certain day, sales were distributed according to the
following matrix.
 
                                              Number of items sold
                              Santa Monica     Long Beach     Anaheim
Hamburgers
            
Hot Dogs                                                                                      1 = A
              
Milk Shakes
 
 
The price of each item is given by the following matrix.
 
            Hamburger       Hot Dog        Milk Shake
 
                                                                                                      1 = B
 
 
(i) Calculate the product BA
 
 
 
 
 
 
 
 
(ii) Interpret the entries in the product matrix BA
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Determine if each statement is sometimes, always or never true for matrices A and B. Explain.

13)  If A + B exists, then A - B exists. 14)  If kA exists and kB exists, then kA + kB
 exists.

15)  If k is a real number, then kA and kB exist. 16)  If A - B does not exist, then B - A does not
exist.

17)  If A and B have the same number of
elements, then A + B exists.

18)  If AB exists, then BA exists.
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Given A =  = 
55 --22

--33 77
         B =  = 

--11 77

44 --22
          C =  = 

66 33 --99

33 77 --55
 

 
 

 D =  = 

66 --22 22

--33 77 --44

11 33 --88

          E =  = 

22 --55

--44 11

33 --88

          F  =  = 

--44 1111 22

66 11 00

22 33 --99

 

 
 

 G =  = 
22 --1212 --11

55 --44 66
          H  =  = 

--1010 88

00 11

77 --33

         I  =  = 
22 --11

33 77

 
Carry out the indicated algebraic operation, or explain why it cannot be performed.

1)  BG

 

2)  DHE
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3)  C2

 

4)  A3

 

Solve for x and y.

5)  3
x y
y x

 = 
6 -9

-9 6

 

6)  
x y

-y x
 - 

y x
x -y

 = 
4 -4

-6 6
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Write the system of equations as a matrix equation.

7)  2x - 5y = 6
4x + 2y = 3

 

8)  6x - 5z = -1
-x + 2y = 7

 

Let    A =  = 
44 77 11 33

11 --22 --77 22
            B =  = --22 88 33 --11              C =  = 

--33

11

55

66

 

9)  Determine which of the following products are defined, and calculate the ones that are:
 
ABC         ACB         BAC         BCA         CAB        CBA
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Solve each equation or state if there is no unique solution.

10)  Find the elements of C if: A = 
-3 -4

8 6
 , B = 

5 -1

2 -4
 and 3A - 4B + 6C = 

13 22

10 4

7 5

-1 -5

11)  Find the missing values in 
a b
c d

 * 
4 3

2 5
 = 

10 11

20 29

a = 2 , b = 1 , c = 3 , d  = 4
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12)  A small fast-food chain with restaurants in Santa Monica, Long Beach, and Anaheim sells only
hamburgers, hot dogs, and milk shakes. On a certain day, sales were distributed according to the
following matrix.
 
                                              Number of items sold
                              Santa Monica     Long Beach     Anaheim
Hamburgers
            
Hot Dogs                                                                                      1 = A
              
Milk Shakes
 
 
The price of each item is given by the following matrix.
 
            Hamburger       Hot Dog        Milk Shake
 
                                                                                                      1 = B
 
 
(i) Calculate the product BA
 
 
 
 
 
 
 
 
(ii) Interpret the entries in the product matrix BA
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Determine if each statement is sometimes, always or never true for matrices A and B. Explain.

13)  If A + B exists, then A - B exists.

Always

14)  If kA exists and kB exists, then kA + kB
 exists.

Sometimes

15)  If k is a real number, then kA and kB exist.

Always

16)  If A - B does not exist, then B - A does not
exist.
Always

17)  If A and B have the same number of
elements, then A + B exists.
Sometimes

18)  If AB exists, then BA exists.

Sometimes


