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Tables: Interpret Real-World Data                        (WS#A20129)      
   

Linear equations are equations that have only one value for every variable. What 
this means is that there is only one solution for x, and only one solution for y. This 
is important to remember when trying to interpret data. 

 
Example: Look at the table below: 
 

Miles Driven: 10 25 30 75 100 
Gallons of Gas: .5 1.25 1.5 3.75 5 

 

From this table, we can see a relationship between number of miles driven and the 
number of gallons of gas used. Creating a linear equation from this data allows us 
to predict future data (i.e. a longer road trip). 
 
How to create a linear equation from a table of data: 
 

1. Think of the data in terms of (x, y):  miles (x) | gallons (y) 
2. Use the Slope formula: m = (y2-y1) (10, .5) 

  (x2-x1) (25, 2.5) 
 (30, 1.5) 

3. Substitute data from two coordinates: (75, 3.75) 
 m= (2.5-.5) (100, 5) 
      (25-10) 

4. Solve m = 2/15 
5. Use the Point-Slope Formula:  y-y1=m(x-x1) 
6. Substitute data from one coordinate: y-1.5=2/15(x-30) 
7. Solve  y=2/15x-2.5 
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Practice. Interpret the data. Create a linear equation that represents the data. 
Identify what the slope represents. 
1.  
 
 
 
 
2.  
 
 
 
 
3. 
 
 
 
 
4.  
 
 
 
 
5.  
 
 
  
 
  
6.  
 
 
 
 
 

Paycheck: $100 $200 $300 $450 $500 
Amount Saved: $15 $25 $35 $50 $55 

Cups of Flour: 1 2 3 4 5 
Cups of Water: 1.5 3 4.5 6 7.5 

Overtime: 5 10 12 15 20 
Extra pay: $52.50 $105 $126 $157.50 $210 

Hours Studied: 1 2.5 3 4 
Scores Earned: 81 90 93 99 

Cups Rice: 1 1.5 2 2.25 3 
Cups Water: 2 3 4 4.5 6 

Miles Driven: 28 49 63 105 140 
Gallons of Gas: 1 1.75 2.25 3.75 5 
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7. 
 
 
 
 
8. 
 
 
 
 
9. 
 
 
 
 
10.

Muffin Mix: 1 2 3 4 5 
Muffins: 6 12 18 24 30 

Tomato Cans: 2 3 5 6 8 
Spaghetti Sauce: 1 1.5 2.5 3 4 

TBSP Grounds: 1 2 3 4 5 
Cups of Coffee: 2 4 6 8 10 

Missed Shots: 1 2 3 4 5 
Lost Points: 3 6 9 12 15 
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Compound Inequalities                        (WS#A20143)      
   

Compound inequalities are made up of two inequalities linked by and or or.  
 

Example: -2<x and x>16 
 
 Interpret: The value of x is between -2 and 16. 
 
 Interval Form: (3, x, 16) 
 
 Graph: 
 
 
When graphing, remember that < and > use parentheses, and ≤ and ≥ require a 
bracket: ] or [. The parenthesis or bracket opens in the direction of all possible 
solutions for x.  
 
Remember: The direction of the inequality does not change unless you are dividing 
or multiplying by a negative number.  
 

Example: -¼>x or -x≤-2  
 
 Simplify: -x/-1 ≥ -2/-1 
  x≤2 
 
 Interpret: x is smaller than –¼, or larger than 2. 
 
 Interval Form: (-∞, -¼) or [2, ∞) 
 
 Graph:  
 

 

( ) 

16 3 

2 0 

[ ) 
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Practice. If needed, simplify the inequality. Graph. 
1. 2<x and x<4 2. x>5 or x<3 3. -2>x or x>6 
 
 
 
 
 
4. -¼x > 2 and x > 3 5. 2x>-4 and x<6 6. -2-3x>4 and 2x>-8 
 
 
 
 
 
7. -3x+2≥ -1 and 3x>-15 8. -x≥-10 and 2-x≤6 9. 3+x>-4 and x<-4 
 
 
 
 
 
10. 5-x>14 or x>-5 11. -2x–3≥3 or x≤5 12. x-4≤0 and x<1 
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Writing systems of inequalities from graphs                       (WS#A20329)      
   

For the following graphs, generate the system of equations used to make the 
graph 
 
Example 

 
 
 From the graph we can get the equation of each line 
 We can see y-intercepts at y=3 and y=-8 
 The slope of each equation,   
 Slope=y2-y1/x2-x1 
          
 3-(-2)/(0-1)=-5 
        and  
         -8-(-4)/0-1=4 
 

-5x  and 4x  
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So our equations are: 
Y=-5x+3    and y=4x-8 

          
From the graph we can see the solution is below -5x+3  and above 4x-8 
 
Therefore the system must be 
 
Y<-5x+3 
y> 4x-8 

 
Questions 
 
1.  
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2. 

 
 
 
3. 
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4. 

 
 
 
 
5.  
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6. 

 
 
 
 
7. 
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8. 

 
 
 
9. 
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DISCRIMINANT             (WS#A20527)    
 

Definition. A quadratic equation is an equation that can be written in the form 
ax2+bx+c=0, where a, b, and c are real numbers with a0.   
 

Definition. A solution of an equation is a value of the variable that makes the 
equation true.  Solving an equation means finding its solution or solutions. 
 
Quadratic Formula:  If ax2+bx+c=0, where a0, then the solutions are given by    

a

acbb
x

2

42 
  

 
Definition. The discriminant is the expression acb 42   in the quadratic 
formula. 
 
The discriminant gives us information on the number and type of solutions of the 
equation ax2+bx+c=0.  

     
 

 
Discriminant 

ax2+bx+c=0 
Number and Type of Solutions 

y= ax2+bx+c 
Number of x-intercepts 

 

 
042  acb  

 
2 unequal real solutions 

2  x-intercepts 
(parabola crosses x-axis twice) 

 
042  acb  

 
1 (repeated) real solution 

1  x-intercept  
(parabola crosses x-axis once,  
only at the vertex) 

 
042  acb  

 
no real solution  

(2 imaginary solutions) 

no  x-intercept  
(parabola does not cross x-axis; 
parabola lies entirely above or 
entirely below the x-axis) 
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Example: For the quadratic equation 3x2-4x+3=0, compute the discriminant, 
determine the number and type of solutions, and solve the equation. 
 

Solution: 
3x2-4x+3=0 
a=3, b=-4, c=3 
Discriminant:  b2-4ac = (-4)2-4(3)(3) = 16-36 = -20 < 0 
                       no real solution (2 imaginary solutions) 
 

3

52

6
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a

acbb
x

 

 

Solutions:  
3

5--2
  ,

3

52   

 
 
Problems. For each equation, compute the discriminant, determine the number 
and type of solutions, and solve the equation. 
 

 
1.   2x2+5x-2=0      

 
2.   x2-12x+36=0     

 
3.   x2-x+9=0       

 
4.   4x2-2x+3=0     
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5.   3x2+2x-4=0    

 
6.   x2+8x+11=0       

 
7.   4x2-4x+1=0     

 
8.   x2+x+1=0     

 
9.   2x2+4x+3=0     

 
10.   x2-4x-3=0    
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IMAGINARY NUMBERS AND COMPLEX  NUMBERS                      (WS#A20529)      
   

Definition. A complex number is a number in the form  a+bi  where a and b are 
real numbers, and i is defined by i2 =-1  or  i= 1 .  a  is called the real part and 
b is called the imaginary part.  If b=0, a+bi is a real number; if b0, a+bi is an 
imaginary number. 
 

Remember: A complex number is either a real number (its square is not 
negative) or an imaginary number  (its square is negative).  An imaginary number 
contains the square root of a negative number. 
 
Examples. For each complex number, determine if it is a real number or an 
imaginary number.  If an imaginary number, identify the real part and the 
imaginary part.   
 

1.  3 + 5  
     Answer:  real number 
2.  -2 + 16  
     Answer:  imaginary number 
     Rewrite as i421162)1(162  . 
     real part: -2 
     imaginary part: 4 
 

 
 
Problems. For each complex number, determine if it is a real number or an 
imaginary number. If an imaginary number, identify the real part and the 
imaginary part. 
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1.  32   
 

2.  564  
 

3.  253   

 

4.  21   
 

5.  982   
 

6.  323   

 

7.  8314   
 

8.  5 27  
 

9.  105   

 

10.  186   
 

11.  
2

453   

 

12.  
5

482   
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Converting Exponential to Logarithmic #1                       (WS#A20622)      
   

The inverse of an exponential function is a logarithmic function.  The 
relationship is as follows: 
 
y = bx  logby = x 
 
The statements above are equivalent.  The value 'b' is the 'base' of the 
logarithm. The mathematical constant e is called the natural base, and a 
logarithm with base e is called a natural logarithm.  For example, the natural log 
of 5 – written ln(5) – is approximately 1.6, because e1.6 is approximately 5. 
 
ln(5) ≈ 1.6  e1.6 ≈ 5 
 
Given this relationship, any exponential function can be rewritten as a 
logarithmic function, and visa versa.  For example, consider the following 
exponential function: 
 
8103.08392758 = e9 
 
Given the above relationship, an equivalent logarithmic function would be 
 
ln8103.08392758 = 9 
 
Please answer the questions on the next page. 
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Converting Exponential to Logarithmic #1 – Page 2 
 
Convert each exponential equation to a logarithmic equation.  Long decimals are 
approximated. 
 
1. 214358881 = 118 
 
2. 2980.95798704 = e8 
 
3. 148.413159103 = e5 
 
4. 244140625 = 512 
 
5. 2401 = 74 
 
6. 243 = 35 
 
7. 134217728 = 89 
 
8. 162754.791419 = e12 
 
9. 403.428793493 = e6 
 
10. 16 = 24 
 
11. 1096.63315843 = e7 
 
12. 1331 = 113 
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SOLVING RADICAL EQUATIONS                        (WS#A20841)      

Definition: A radical equation is an equation that contains a radical, n A  (nth 
root of A).  n is called the index and A is called the radicand. 
 
In solving a radical equation, extraneous solutions may occur. These are 
prospective solutions that are not, in fact, solutions of the original equation.  
Therefore, always check all answers and reject extraneous solutions. 
 
Example. Solve the radical equation xx  28 . 
 

Solution: 
 

Step 1.  Isolate the radical on one side of the equation. 
 28  xx  
 

Step 2.  Raise both sides of the equation to the power equal to the index    
of the root. 
         Here, the index is 2, therefore, square both sides. 
 8-x = x2-4x+4 
Step 3.  Solve the resulting equation. 
 Solve the quadratic equation. 
 x2-3x-4=0 
 (x-4)(x+1) = 0 
 x = -1, 4 
Step 4.  Check if the answers satisfy the original equation. 
 x=-1:  1218           x=4:  4248   
                  129         424   
                  123     false       422     true  
               -1 is extraneous solution                 4 is a solution 
    Solution is 4. 
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Problems. Solve each radical equation.  Be sure to check your answer. 
 

 
1.   512 x    

 
2.   434  x    

 
3.   1023  xx    

 
4.   xx  2    

 
5.   xx  23    

 
6.   xx  86    

 
7.   xx  34    

 
8.    xx  287   

 
9.   xx  162    

 
10.   13103  x    
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1. Linear Equations 
 
Graph linear 
equations; 
Equation in slope-
intercept form; 
Equation in point-
slope form; 
Solve real-world 
problem using linear 
equations; 
Direct variation; 
Solve inequality and 
graph;

2. Functions 
 
Graph a function; 
Function operations; 
Inverse of functions; 
Special functions: 
piecewise, step, 
absolute-value; 
Transformations - 
vertical and 
horizontal, stretch / 
compression; 
Reflection of graph 

3. 3_Systems of 
Linear Equations 
(Simultaneous 
Equations) and 
Inequalities 
(Advanced) 
 
Systems of equations; 
Systems of linear 
inequalities; 
Compound linear 
inequalities; 
Linear programming; 
Parametric equations;

4. Matrices 
 
Matrix representation; 
Matrix operations: 
Inverse of a matrix; 
Convert matrix 
equation into systems 
of linear equations; 
Row operations on a 
augmented matrix; 
Reduced row-echelon 
form of a matrix; 
Word problems on 
matrix;

5. Quadratic 
Functions 
 
Factor quadratic 
expressions; 
Factoring perfect 
square trinomials; 
Quadratic function in 
vertex form; 
Quadratic formula; 
Imaginary and 
complex numbers 
Quadratic inequality; 

6. Exponential and 
Logarithmic 
functions 
 
Exponential growth 
and decay; 
Compounding; 
Exponential to 
logarithmic form; 
Product and quotient 
properties of 
logarithms; 
Common logarithm 
application

7. Polynomial 
Functions 
 
Sum/difference of 
polynomials; 
Function and find 
local maxima or 
minima; 
Factor polynomial; 
Divide polynomials 
(long and synthetic) 
Rational roots of a 
polynomial; 
Zeros of a polynomial

8. Rational 
Functions and 
Radical Functions 
 
Inverse/joint variation 
equation; 
Rational/radical 
functions and 
domains; 
Rational functions 
with given 
asymptotes and 
holes; 
Complex fractions;

9. Conic Sections 
 
Transformation of 
parabola; 
Equation of a 
parabola, circle, 
ellipse, hyperbola; 
Vertices/co-vertices of 
ellipse; 
Asymptotes of a 
hyperbola; 
Systems of nonlinear 
equation; 

10. Series and 
Patterns 
 
Infinite and finite 
sequences; 
Arithmetic and 
geometric sequences 
and series; 
Mathematical 
induction; 
Infinite geometric 
series; 
Pascal’s triangle 
problems;

11. Counting 
principles and 
probability 
 
Permutations and 
Combinations; 
Probability addition; 
Conditional 
probability; 
Experimental 
probability and 
simulation; 
Measures of 
dispersion;

12. Trigonometric 
Functions 
 
Trig functions: sin cos 
tan csc sec cot; 
Angles of elevation, 
depression; 
Periodic function; 
Graph sine, cos 
curves and tan lines; 
Inverse trig functions; 
Law of sines /cosine 
problems; 
Sum and difference
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