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Unit 2 Systems of Equations & 

Inequalities 
 

Review of Linear Systems of Equations: 

 

Systems of Equations: 

 

A system of equations involves 2 or more equations that are 

considered at the same time. 

 

Ex)   Consider the system given by the following equations: 

 
2 1

3 9

y x

y x

 

  
 

 

 

 

 Graph 2 1y x   

 

 Graph 3 9y x    

 

 Determine the solution to the system given by 
2 1

3 9

y x

y x

 

  
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Solving Systems Graphically: 

 

Ex)   Solve the following systems of equations by graphing each 

system. 

 
      2 4y x   

3 2 4x y   

 

 
 

 

 

Solving Systems by Graphing on the Calculator: 

 

 Solve each equation for y. 

 Enter equations into 1y  and 2y , then graph the equations. 

The point of intersection must be visible. 

 Determine the point of intersection using the intersect 

feature. 
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Ex)   Solve the following systems of equations by graphing (use 

your graphing calculator). 

 

a)   2 5x y   

2 10x y   

 

 

 

 

 

 

 

 

b)   5 3 6x y   

20 24 12x y   
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Solving by Substitution: 

 

 Solve for one variable in one of the equations (choose the 

one that is easiest to solve for). 

 Substitute this expression into the other equation. 

 Solve the single variable equation now created (solve for 

the 1st variable). 

 Solve for the second variable by substituting the value 

already solved for into one of the equations. 

 

Ex)   Solve the following systems using the method of 

substitution.  

 

a)   5 3 2 0x y    

7 0x y   
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b)   4 6x y   

2 3 1x y   

 

 

 

 

 

 

 

 

 

 

 

c)   2 9x y    

5 5 0x y    
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Solving by Elimination: 

 

 Arrange the equations so that one is above the other and 

corresponding terms and the “=” sign are aligned. 

 Manipulate equations so the absolute value of the 

numerical coefficients of one pair of like terms are the 

same. 

 Either add or subtract the equations to eliminate one of the 

variables. 

 Solve for the 1st variable. 

 Solve for the second variable by substituting the value 

already solved for into one of the equations. 

 

Ex)   Solve the following systems of equations using the method 

of elimination. 

 

a)   3 2 19x y   ,   5 2 5x y   
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b)   7 25x y    

5 13 7x y    

 

 

 

 

 

 

 

 

c)   4 2 16x y    

8 3 46x y    

 

 

 

 

 

 

 

 

d)   
4

4
2 3

x y
   

3 5 6x y   

 

 

 

 

 

 

 Now Try 

Worksheet 
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Non-Linear Systems: 

 

In this unit we will now consider systems of equations made up 

of a linear and a quadratic equation or systems made of two 

quadratic equations. 

 

Possible Number of Solutions: 

 

Linear-Quadratic 

 

 

 

 

 

 

 

 

 

Quadratic-Quadratic 
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Steps for Solving Graphically: 

 

 Solve each equation for y. 

 Enter equations into 1y  and 2y , then graph the equations. 

The point(s) of intersection must be visible. 

 Determine the point(s) of intersection using the intersect 

feature. 

 

Ex) Solve the following systems graphically. Round to the 

nearest hundred if necessary. 

 

a)   4 3 0x y    
22 8 3 0x x y     

 

 

 

 

 

b)   22 16 35x x y     
22 8 11x x y     

 

 

 

 

 

c)    
21 6 18

3
y x    

 
2

2 14 16y x     
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Ex) During a stunt, two Cirque du Soleil performers are 

launched toward each other from two slightly offset 

seesaws. The first performer is launched, and 1 second later 

the second performer is launched in the opposite direction. 

They both perform a flip and give each other a high five in 

the air. Each performer is in the air for 2 seconds. The 

height above the seesaw versus time for each performer 

during the stunt is approximated by a parabola as shown. 
 

 
a)   Determine the system of equation that models the  

performers’ height during the stunt. 

 

 

 

 

b)   Solve the system  graphically using your calculator. 

 

 

 

 

 

c)   Interpret your solution with respect to this situation. 

 

 

 

 
Now Try 

Page 435   #1, 2, 4, 5, 7, 9, 

  10, 12, 15, 
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Solving by Substitution: 

 

 Linear-Quadratic System: 

o Solve for y in the linear equation. 

o Substitute this expression into the quadratic equation. 

o Solve the quadratic equation by combining like terms 

and using the method of factoring, completing the 

square, or quadratic formula. 

o Solve for the  y-variable by substituting the x-value(s) 

already solved for into one of the equations. 

 

Quadratic-Quadratic System: 

o Solve one of the equations for  y. 

o Substitute this expression in for y in the other 

equation. 

o Solve the quadratic equation by combining like terms 

and using the method of factoring, completing the 

square, or quadratic formula. 

o Solve for the  y-variable by substituting the x-value(s) 

already solved for into one of the equations. 

 

Ex)   Solve the following systems using the method of 

substitution. 

 

a)   5 10x y   
2 2 0x x y    
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b)   23 24 41y x x    

6 17 0x y    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c)   2 2 40x y   

3 12 0x y    
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d)   23 2 0x x y     
26 4 4x x y    

 

 

 

 

 

 

 

 

e)   2 6 28y x x    
2 12 34 3x x y     
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f)   24 28 12 36y x x     
265 2 24y x x    

 

 

 

 

  

Now Try 

Page 451   #3, 8, 9, 13, 

  18, 19 
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Solving by Elimination: 

 

 Arrange the equations so that one is above the other and 

corresponding terms and the “=” sign are aligned. 

 Manipulate equations so the absolute value of the 

numerical coefficients on the y-term are the same. 

 Either add or subtract the equations to eliminate the  

y-variables. 

 Solve for the x-variable. 

 Solve for the y-variable by substituting the value(s) of x 

already solved for into one of the equations. 

 

Ex)  Solve the following systems using the method of 

elimination. 

 

a)   3 2 29x y   
24 10 13y x x    
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b)   214 14y x x     

5 76y x   

 

 

 

 

 

 

 

 

 

 

 

 

c)   24 5 6y x x    

2 16 3 9y x    
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d)   23 36 75x x y     
23 54 189x x y     

 

 

 

 

 

 

 

 

 

 

 

 

 

e)    
2

6 7 3y x    

 
2

3 13 9y x     
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f)   24 4 13x x y    
220 20 100y x x     

 

 

 

 

 

 

 

 

  

Now Try 

Page 452   #4, 6, 7, 10, 11, 

  13 (see example #3 

  on page 445 as a guide), 

  20 
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Graphing Linear Inequalities in 2 Variables: 

 

As we have seen linear inequalities in one variable can be 

graphed on a number line (one dimension). Linear inequalities in 

two variables must be graphed on a coordinate plane (two 

dimensions). 

 

Ex)   Graph the inequality given below. 

 

2 2
3

y x   

 

 

 Graph the line 2 2
3

y x   

 Because we want 2 2
3

y x   

(y is less than 2 2
3

x  ) shade 

the region below the line 

 Check your answer (check 

with a point in the shaded 

region). 

 

 

 

 

How do we distinguish between 2 1y x   and 2 1y x  ? 

 

 2 1y x      is graphed with a dotted line  ------------ 

 

 2 1y x      is graphed with a solid line   
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Ex)   Graph each of the following inequalities. Check your 

solutions. 

 

a)   4 3 12 27x y    

 

 
 

 

 

 

b)   4x        c)   5y    
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Inequalities with Restrictions: 

 

Restrictions limit the region to be shaded. 

 

Ex)   Graph the following inequalities with restrictions. 

 

a)   2 5
3

y x     , 
0

 restrictions
0

x

y

 


 
 

 

 
 

b)   2 5 13x y     , 
0

0

x

y




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Ex)   Mary is buying flowers for her yard. During a sale she can 

buy a flat o f marigolds for $5 and a flat of petunias for $6. 

If she has $60 to spend, how many of each type of flower 

can she buy. Graph your results. 

 

 

 

 

 

 

 

 

 
 

 

Now Try 

Page 472   #1, 4, 7, 8, 9, 

 11, 13, 17  
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Solving Quadratic Inequalities with One Variable: 

 

Solving Linear Inequalities with One Variable (Review): 

 

Ex)   Solve the following. 

 

a)   5 4 2 23x x     b)   2 7 3 47y y     

 

 

 

 

 

 

 

 

 

Solving Quadratic Inequalities Graphically: 

 

 Bring all terms to one side of the inequality 

 Graph the related quadratic function and determine the 

desired regions 

o If function is less than 0, identify regions below the  

x-axis 

o If function is greater than 0, identify regions above the 

x-axis 

o If function can equal 0, include all points on the x-axis 

 Make inequality statements that represent each region 
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Ex)   Solve the inequality below given its graph. 

 
    Graph of 210 21y x x    

 

 

   210 21 0x x    

 

 

 

Ex)   Solve the following inequalities. 

 

a)    
2

2 9x    
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b)   2 2 8 0x x    

 
 

 

Solving Quadratic Inequalities Using Number Lines and Test 

Points: 

 

 Bring all terms to one side of the inequality 

 Find the roots (use the Quadratic Formula) 

 Identify roots on a number line 

 Use test points before, between, and after the roots 

 Determine for which intervals the inequality works 

 

Ex)   Solve the following inequalities. 

 

a)   22 7 12x x   
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b)   2 4 10x x   

 

 

 

 

 

 

 

  

Now Try 

Page 484   #1, 2, 4, 5, 8,  

  9, 10, 12, 15 
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Graphing Quadratic Inequalities with Two Variables: 

 

Like linear inequalities with two variables, we will solve 

quadratic inequalities with two variables by graphing a related 

equation and shading the appropriate region. 

 

Ex)   Graph the inequality given below. 

 

 
2

5 3y x    

 

 

 Graph the parabola 

 
2

5 3y x    

 Because we want 

 
2

5 3y x     

(y is greater than   25 3x   ) 

shade the region above the 

parabola 

 Check your answer (check 

with a point in the shaded 

region). 

 

 

 

 

 

*Remember  

if y  or y  use a solid line 

 

if y  or y   use a dotted line 
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Ex)   Graph the following quadratic inequalities. 

 

a)    
2

2 3 1y x     

 

 
 

 

 

b)   2 2 3y x x    
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c)   2 4 5y x x    

 

 
 

 

d)   2 3 14 4x y x    

 

 
 

 

 

Now Try 

Page 496   #1, 3, 4, 6, 8, 

  9, 11, 12 


