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Practice with Examples
For use with pages 139-145

DATE

Graph and solve systems of linear equations in two variables

VOCABULARY

A system of two linear equations in two variables x and y consists of
two equations, Ax + By = C and Dx + Ey = F.

A solution of a system of linear equations in two variables is an ordered
pair (x, y) that satisfies both equations.

3. 2x - y = -4

y=3

~ ~l: ~-17~\
\ 1 1/
\ /

1\ 1/1 x

.\ /-(-1 -2)
17 \

/ \
1/ ~I= 12[<1 4

/ \J

Equation 1 checks.

Equation 2 checks.

Equation 1

Equation 2

Begin by writing each equation in slope-intercept form.

y = x-I Equation 1

y = -2x - 4 Equation 2

Then sketch the graph of each equation. From the graph,
the lines appear to intersect at (-1, - 2). To algebraically
check this, substitute - 1 for x and - 2 for y into each of
the original equations.

-1 - (-2) = 1 vi'
2(-1) + (-2) = -4 vi'

The solution is (-1, -2).

Solve the system.

x-y=l

2x + y = -4

SOLUTION

.~~E!!.C:/~f!,~. !.~.~.~Jf.i!.'!!R/f!,.? .
Graph the linear system and estimate the solution.
Then check the solution algebraically.

1. x - 2y = 4 2. Y = - 3x + 6

y = -x + 4 2x + 3y = -3

Algebra 2
Practice Workbook with Examples

Copyright © McDougal Littell Inc.
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NAME ~

Practice with Examples
For use with pages 148-155

Use algebraic methods to solve linear systems

VOCABULARY

DATE

Two methods for solving linear systems are given below.

The Substitution Method
Step 1: Solve one of the equations for one of its variables.

Step 2: Substitute the expression from Step 1 into the other equation and
solve for the other variable.

Step 3: Substitute the value from Step 2 into the revised equation from
Step 1 and solve.

The Linear Combination Method
Step 1: Multiply one or both of the equations by a constant to obtain

coefficients that differ only in sign for one of the variables.

Step 2: Add the revised equations from Step 1. Combining like terms
will eliminate one of the variables. Solve for the remaining
variable.

Step 3: Substitute the value obtained in Step 2 into either of the original
equations and solve for the other variable.

GZIID:It The Substitution Method

Use the substitution method to solve the linear system.

6x + y = -2 Equation 1

4x - 3y = 17 Equation 2

SOLUTION

Solve Equation 1 for y.

6x + Y = - 2 Write Equation 1.

y = - 6x - 2 Revised Equation 1

Substitute - 6x - 2 for y in Equation 2 and solve for x.

4x - 3y = 17 Write Equation 2.

4x - 3(-6x - 2) = 17 Substitute -6x - 2 for y.

4x + 18x + 6 = 17 Distributive property

x = ~ Solve for x.

Substitute the value of x into the revised Equation 1 and solve for y.

y = - 6x - 2 Revised Equation 1

y = - 6(~) - 2 Substitute ~ for x.

y = -5 Solve for y.

The solution is (~, - 5).

Copyright © McDougal Littell Inc.
All rights reserved.
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Exercises for Example 1........................................................................................................................................
S'olve the linear system using the substitution method.

1. 2x - y = 6 2. 2x + 3y = 7 3. - 2x + y = 0

2x + 2y = - 9 x - 2y = -7 - x + y = 2

NAME _

Practice with Examples
For use with pages 148-155

DATE _

6. 6x + 2y = 11

y = -4x + 6

5. -3x + 4y = 1

x = 2y + 1

4. 2x - 5y = 9

y = 3x - 7

3.2
LESSON

CONTINUED

Algebra 2
Practice Workbook With Examples Copyright © McDougal Littell Inc.

All rights reserved.
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LESSON

3.2
CONTINUED

NAME _

Practice with Examples
For use with pages 148-155

The linear Combination Method

Use the linear combination method to solve the linear system.

6x + 3y = 3 Equation 1

8x + 4y = 4 Equation 2

SOLUTION

24x + 12y = 12 Multiply Equation 1 by 4.

- 24x - 12y = -12 Multiply Equation 2 by - 3, so the x-coefficients differ only in
sign.

a = 0 Add the equations.

Because the statement a = ais always true, there are infinitely many
solutions.

E.Jf.~.~~~~l!,~..~i!L ~lf.~I!!l!/~.? ..
Solve the linear system using the linear combination method.

7. 9x + 2y = a 8. 2x - 3y = 5 9. 4x + 5y = 13

3x - 5y = 17 -6x + 9y = 12 3x + y = -4

10. 2x - 5y = -4

4x + 3y = 5

11. 11x + 6y = 1

3x + 2y = -3

12. 6x - 3y = - 3

8x - 4y = -4

Copyright © McDougal Littell Inc.
All rights reserved.
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Sheet 322: Graphing and Solving Systems 
PC 5th Ch. 7–1, p. 551. 
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Sheet 324 Lin Quad Sys ReviewName Per/Sec.For each question (a) Write down each of the " y=" equations, (b) Sketch, (c) Find all intersections (if any) .1 . y = x2 + 1x+ y = 3
2. x � 2y = 1x = 3y2 + 1
3. x2 + y2 = 13y + 2x = �1
4. (x+ 1)2 + (y � 2)2 = 4x+ y = 0
5. x2 � y2 = 162y = x+ 1

M10



Sheet 324: Linear and Quadratic Systems Review

Sheet 324 Lin Quad Sys Review

Name ----"\~g""_::::__~+_____- Per/Sec. __

(-"i.'ll),2.'ZJ)

(-0.177/ g·/"n

(~3)

(-'1~)-/'i1

(/~2., -1."1 )

(-'2., '1)

I

(_ 0, 1'77/ O,IT7~ (-1'"-z."i .~)

-~::=::::~-~ (~'J~~j-~) I

1,::- X7.-f-(

}1";. 5--X
Vp-vpbt"j~/~

jf":: -}(X-l
'---~--.

~z ~ 1(t-l)
'j ):::-.~ ~ (X-I) \

RI'~-op!tt fhJ f~,k

x - 2y = 1

x = 3y2 + 1

For each question (a) Write down each of the "y=" equations, (b) Sketch, (c) Find all intersections (if any).

'1
1.

2.

3.

5.
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        Name: _________________________ 
Sheet 325: Intersections with implicit functions 
For each equation, (a) Write the name of its shape, (b) Write y1 and y2, (c), Graph it on the calculator,  
(d) Also graph y3 = x − 2 , (e) Find the intersection(s), and (f) Sketch the curves and line. 

1. x + y2 = 3  
 
Shape: ____________________ 
 
y1  = 
 
y2  = 
 
Intersections with y3 
 
 
 

2. x2 + y2 = 9  
 
Shape: ____________________ 
 
y1  = 
 
y2  = 
 
Intersections with y3 
 
 
 

3. 
x2

9
+ y2 = 1  

 
 
Shape: ____________________ 
 
y1  = 
 
y2  = 
 
Intersections with y3 
 
 
 

4. x2 − y2 = 9  
 
Shape: ____________________ 
 
y1  = 
 
y2  = 
 
Intersections with y3 
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  Answers 

 
 

 
 

 

 

M27



  x  –  y  +   z = 3
2x  + y  – 3z = 5
4x  + y  –   z = 11

Solve using Calculator
(inverse matrix method)

Using TI-83 or TI-84 for Matrix algebra
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Kuta Software - Infinite Algebra 2 Name___________________________________

  Period____Date________________Matrix Multiplication

Simplify.  Write "undefined" for expressions that are undefined.

1)  

 

0 2

−2 −5
 ⋅ 

6 −6

3 0
2)  

 

6

−3
 ⋅ −5 4

3)  

 

−5 −5

−1 2
 ⋅ 

−2 −3

3 5
4)  

 

−3 5

−2 1
 ⋅ 

6 −2

1 −5

5)  

 

0 5

−3 1

−5 1

 ⋅ 
−4 4

−2 −4
6)  

 

5 3 5

1 5 0
 ⋅ 

−4 2

−3 4

3 −5

7)  

 

−5

6

0

 ⋅ 3 −1
8)  

 

3 2 5

2 3 1
 ⋅ 

4 5 −5

5 −1 6

-1-
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9)  

 

3 −1

−3 6

−6 −6

 ⋅ 
−1 6

5 4

10)  

 

5 4

2 −1
 ⋅ 

−4

3

11)  

 

−1 1 −1

5 2 −5

6 −5 1

−5 6 0

 ⋅ 

6 5

5 −6

6 0

12)  

 

−2 −6

−4 3

5 0

4 −6

 ⋅ 
2 −2 2

−2 0 −3

13)  

 

2 −5

  

v  ⋅ 
−5

  

u −

  

v

0 6
14)  

 

−4 −

  

y

−2

  

x −4
 ⋅ 

−4

  

x 0

2

  

y −5

Critical thinking questions:

15)  Write an example of a matrix multiplication 

that is undefined.
16)  In the expression 

   

A ⋅ 

  

B, if 

  

A is a 3 × 5 matrix

then what could be the dimensions of 

  

B?

-2-
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Kuta Software - Infinite Algebra 2 Name___________________________________

  Period____Date________________Matrix Multiplication

Simplify.  Write "undefined" for expressions that are undefined.

1)  

 

0 2

−2 −5
 ⋅ 

6 −6

3 0

6 0

−27 12

2)  

 

6

−3
 ⋅ −5 4

−30 24

15 −12

3)  

 

−5 −5

−1 2
 ⋅ 

−2 −3

3 5

−5 −10

8 13

4)  

 

−3 5

−2 1
 ⋅ 

6 −2

1 −5

−13 −19

−11 −1

5)  

 

0 5

−3 1

−5 1

 ⋅ 
−4 4

−2 −4

−10 −20

10 −16

18 −24

6)  

 

5 3 5

1 5 0
 ⋅ 

−4 2

−3 4

3 −5

−14 −3

−19 22

7)  

 

−5

6

0

 ⋅ 3 −1

−15 5

18 −6

0 0

8)  

 

3 2 5

2 3 1
 ⋅ 

4 5 −5

5 −1 6

Undefined

-1-
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9)  

 

3 −1

−3 6

−6 −6

 ⋅ 
−1 6

5 4

−8 14

33 6

−24 −60

10)  

 

5 4

2 −1
 ⋅ 

−4

3

−8

−11

11)  

 

−1 1 −1

5 2 −5

6 −5 1

−5 6 0

 ⋅ 

6 5

5 −6

6 0

−7 −11

10 13

17 60

0 −61

12)  

 

−2 −6

−4 3

5 0

4 −6

 ⋅ 
2 −2 2

−2 0 −3

8 4 14

−14 8 −17

10 −10 10

20 −8 26

13)  

 

2 −5

  

v  ⋅ 
−5

  

u −

  

v

0 6

−10

  

u −32

  

v

14)  

 

−4 −

  

y

−2

  

x −4
 ⋅ 

−4

  

x 0

2

  

y −5

 

16

  

x − 2

  

y
2

5

  

y

 

8

  

x
2
 − 8

  

y 20

Critical thinking questions:

15)  Write an example of a matrix multiplication 

that is undefined.

Many answers.  Ex: 

 

1 2

3 4
 ⋅ 

1 2

3 4

5 6

16)  In the expression 

   

A ⋅ 

  

B, if 

  

A is a 3 × 5 matrix

then what could be the dimensions of 

  

B?

5 × Anything

-2-

Create your own worksheets like this one with Infinite Algebra 2.  Free trial available at KutaSoftware.com
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Sheet #424

Multiplicative Properties: Commutative, Identity, Inverse

IA =

AI =

AC =

CA =

RA =

AR =

M35



Sheet #431

Determinants of 2x2, 3x3 and 4x4 square matrices
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Inverse of a square matrix
Written by Paul Bourke

August 2002

See also: Determinant of a Square Matrix

The inverse of a square matrix A with a non zero determinant is the adjoint matrix divided by the
determinant, this can be written as

 1  
A-1 =  adj(A)
 det(A) 

The adjoint matrix is the transpose of the cofactor matrix. The cofactor matrix is the matrix of
determinants of the minors Aij multiplied by -1i+j. The i,j'th minor of A is the matrix A without
the i'th column or the j'th row.

Example (3x3 matrix)

The following example illustrates each matrix type and at 3x3 the steps can be readily calculated
on paper. It can also be verified that the original matrix A multipled by its inverse gives the
identity matrix (all zeros except along the diagonal which are ones).

A =
  1    2    0  
  -1    1    1  
  1    2    3  

Determinant = 9

Cofactor matrix =

  

  

  +   1    1  
  2    3  

  

  

  -   -1    1  
  1    3  

  

  

  +   -1    1  
  1    2  

  
  

  -   2    0  
  2    3  

  

  

  +   1    0  
  1    3  

  

  

  -   1    2  
  1    2  

  
  

  +

  2    0  

  1    1  
  

  

  -

  1    0  

  -1    1  
  

  

  +

  1    2  

  -1    1  
  

    

  =  
  1    4    -3  
  -6    3    -0  
  2    -1    3  

Adjoint matrix = Transpose of cofactor matrix =
  1    -6    2  
  4    3    -1  
  -3    -0    3  

A-1 = Inverse of A =
  1/9    -6/9    2/9  
  4/9    3/9    -1/9  
  -3/9    0    3/9  

A A-1 =
  1    0    0  
  0    1    0  
  0    0    1  

Inverse of a 2x2 matrix

The inverse of a 2x2 matrix can be written explicitly, namely

  a    b  
  c    d   = 

1
  
ad - bc

  d    -b  
  -c    a  

Source code
M37
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Sheet #451                                     Name:                                                                                     Block: 

Matrix equations and systems of equations. 
 
Part A: Graphing/matrix calculator allowed.   

 
1. Solve.  Check your answers. 

−x + 2y − 3z = −6
2x − y − z = −3
x + 3y − 5z = −9

⎧

⎨
⎪

⎩
⎪

 

(a) Write as an augmented matrix. 
 
 
 
 
 
 
 
(b) Solve using the reduced row echelon form (rref). 
 
 

2. You can purchase peanuts for $2.50 per pound, almonds 
for $6.00 per pound, and cashews for $8.00 per pound.  
You want to make a 1,000-pound mixture that costs 
$5.00 per pound. 
 
(a) You want 3 times as many peanuts as cashews.  How 
many pounds of each type of nut should be used? 
 
Write the equations. 
 
 
 
 
 
 
 
 
Give answers using both words and numbers, with 
numbers rounded to the nearest tenth of a pound. 
 

M38



Part B: No graphing calculator.  Regular calculator 
OK. 
 

3. Consider the matrix 
 

A = 1 −1
−2 6

⎡

⎣
⎢

⎤

⎦
⎥  

 
(a) Write the determinant. Find it. 
 
 
 
 
 
 
 
(b) Showing the math, find the inverse. 
 
 
 
 
 
 
(c) Use the inverse of the matrix A to solve for the 
matrix X. 
 

1 −1
−2 6

⎡

⎣
⎢

⎤

⎦
⎥X = −2 3

1 2
⎡

⎣
⎢

⎤

⎦
⎥  

 
Write the equation for finding X. 
 
 
 
 
 
 
 
 
 
Find X. 
 
 
 
 
 
 
 

(d) Solve using the inverse matrix method.  

x − y = 5
−2x + 6y = −24

⎧
⎨
⎪

⎩⎪
 

 
Rewrite the system of equations as a matrix equation.  
 
 
 
 
 
 
 
 Write the matrix equation for finding x and y.   
 
 
 
 
 
 
 
 
Find x and y. 
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1

Sheet #452.  Systems.  IAE 7th Ch 9-3 p. 691

Assume $50,000 in growth stocks.

Assume $100,000 in growth stocks.
What happens if the investor wants $10,000 in growth stocks?
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Sheet #452.  Systems.  IAE 7th Ch 10-3 p. 771

There may be a 61 and 62 on a different page.
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Sheet #452.  Systems.  PC 5th Ch. 7-3, p. 586
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Sheet #452.  Systems.  PC 5th Ch. 7-3, p. 587

                t2 
(on the left)

t1 
(on the right)
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Sheet#452: Systems.  Answers 
Page 1 
55. $225,000, $150,000, $75,000, $50,000.  
56. $356,250, $18,750, $25,000, $100,000. 
What happens is that it is not possible. 
57. 4 pounds, 9 pounds, 9 pounds. 
Page 2 
61. Infinite number of solutions, 
(5/16a+13/16, 19/16a + 11/16, a) 
62. Infinite number of solutions, 
(2a–1, –3a+2, a) 
63. (–7, 3, –2) 
64. (10, –3, 5) 
65. (5, 0, –2, 3) 
66. (441/71, –163/213, –569/213, 512/213) 
Page 3 
35. (0, 0, 0)   
36. (0, 0, 0) 
37. (9/67a, –35/67a, a) 
38. (1/5a+1/5, –3/5a + 2/5, a) 
39-42. y = 0.5x2–2x, –x2+2x+3, x2–6x+8, –2x2+5x. 
Page 4 
60. 1A, 2A, 1A. 
61. t1(right)=96 pounds, t2(left)=48 pounds, a= –16 ft/s2. 
62. t1(right)=128 pounds, t2(left)=64 pounds, a=0 ft/s2. 
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Sheet # 454: Review of Systems with Applications 
PC, 5th ed, p. 613. 
 
Solve using an augmented matrix and RREF. 
33. 

 
 
 
34. 

 
 
 
 
 
36. 

 
 
 
In exercises 37 and 38, find the equation of the parabola 

 
37. 
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Sheet 454 Answers. 
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          Name: __________________ 
Sheet 456: Three-Dimensional System Word Problems 
 
Instructions: Write equations and matrix equation. Solve in any fashion.  Reply in complete sentences. 
 
1. Billy’s Restaurant ordered 200 flowers for Mother’s Day.  They ordered carnations at $1.50 each, roses at 
$5.75 each, and daisies at $2.60 each.  They ordered mostly carnations, and 20 fewer roses than daisies.  The 
total order came to $589.50.  How many of each type of flower was ordered? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Last Tuesday, Regal Cinemas sold a total of 8500 movie tickets.  Proceeds totaled $64,600.  Tickets can be 
bought in one of 3 ways:  a matinee admission costs $5, student admission is $6 all day, and regular admissions 
are $8.50.  How many of each type of ticket was sold if twice as many student tickets were sold as matinee 
tickets? 
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Sheet 457: Interest rate problem: system with three unknowns 
 
TeeMS Company borrowed $100,000 to purchase a T-shirt printing press. The money was borrowed at annual 
interest rates of 5%, 7%, and 11%, respectively. The annual interest owed was $6,500. The amount borrowed at 
7% was four times the amount of the amount borrowed at 11%.  How much money was borrowed at each 
interest rate? 
 
a) Write the equations. What do the variables stand for? 
 
b) Write the augmented matrix (or the matrix equation). 
 
c) Solve.  Given answers in words and numbers. 
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