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 Algebra Review 
1)
Objective 1:  Solve Linear Equations.
a.
A  linear equation  in one variable has the form:  ax  +  b  =  c(
b.
Steps in solving a linear equation:

Example 1:  Solve  
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   for  x.
Step 1.
If the equation contains fractions, multiply both sides by the LCD (Lowest Common Denominator).

Step 2.
Use the distributive property to remove grouping symbols, if they occur.

Step 3.
Combine like terms.
Step 4.
Collect the variable terms on one side of the equation and constants on the other by using the addition property of equality.

Step 5.
Isolate the variable (factor if necessary).

Step 6.
Divide both sides of the equation by the variable’s coefficient.

Step 7.
Check the solution in the original equation.

2)
Objective 2:  Graph an Inequality’s Solution Set.
a.
Inequalities look like these:

	x < a
	x > c
	e < x < f
	i > x > j

	x ≤ b
	x ≥ d
	g ≤ x ≤ h
	k ≥ x ≥ l


b.
Graphing inequalities; use of parentheses ( ), brackets [ ], open circles ○, closed circles ●.

Example 2:  Graph the solution of each inequality on a number line.

	x < 2
	
	x ≥ –3
	
	–2 < x ≤ 5

	
	
	
	
	

	
	
	
	
	


3)
Objective 3:  Use Set Builder and Interval Notations.
a.
 Set Builder Notation  has the form  { x |A relation involving the variable is written here. }

b.
Interval notation using brackets  [a, b], which indicates both endpoints are included in the interval.  This represents a closed interval.

c.
 Interval notation  using parentheses  (a, b), which indicates both endpoints are not included in the interval.  This represents an open interval.

d.
Interval notation using a combination of a bracket and a parenthesis:   [a, b),  or  (a, b]

e.
Example 3:  Express the  inequality in terms of set builder notation and interval notation.

	
	x < 2
	x ≥ –3
	–2 < x ≤ 5

	set builder notation:
	
	
	

	interval notation:
	
	
	


4)
Objective 4:  Use the Properties of Inequalities  and  Objective 5:  Solve Compound Inequalities.
a.
 Properties of Inequalities 
1.
Addition and Subtraction Properties:  You can add or subtract the same quantity from both sides of an inequality.

2.
Positive Multiplication and Division Properties:  You can multiply or divide both sides of an inequality by the same positive quantity.

3.
Negative Multiplication and Division Properties:  You can multiply or divide both sides of an inequality by the same negative quantity if you reverse the inequality sign(s).

b.
Example 4:  Solve  –4(x + 2) > 3x + 20, give your answer in interval notation, and then graph the solution set on a number line.

Step 1.
Clear fractions by multiplying by the LCD.

Step 2.
Remove ( ) by using the distributive property.

Step 3.
Combine like terms for each part of the inequality.

Step 4.
Isolate the  x  terms on the LHS of a two part inequality or the middle of a compound inequality by using addition and/or subtraction properties.

Step 5.
Solve for  x  by using the multiplication or division properties.

Remember, if you multiply or divide an inequality by a negative quantity, you must reverse the inequality signs.
5)
Objective 6:  Factor Quadratic Expressions.

a.
Example 5:  Use the method of inspection or trial and test to factor.  Always factor out the Greatest Common Factor first.
1)
x2 – 6x - 27
2)
12x3 – 26x2 – 10x
3)
Q2 – 100T2
4)
3x6 – 48x2y4
6)
Objective 7:  Complete the Square (Write the Quadratic as a Perfect Square Plus a Constant).

a.
The quadratic x2 + 8x + 25 can be written as a perfect square plus a constant.  Here you want to change the quadratic so it has the form (x + a)2 + c.  In this case, the answer is 

(x + 4)2 + 9.  If you multiply this out, you will get x2 + 8x + 25.
b.
Steps in changing a quadratic written in standard form into a quadratic that is a perfect square plus a constant, using x2 + 8x + 25.

Step 1.
Write the quadratic in standard form, x2 + bx + c
Step 2.
Take half of the linear coefficient, square it, then  add and subtract this amount within the expression.

Step 3.
Group the perfect square within parenthesis and combine the other constant terms.

Step 3.
Write the expression as a perfect square plus a constant.

c.
Example 6:  Complete the square for x2 – 10x + 80
7)
Objective 8:  Solve Quadratic Equations by Factoring.

a.
 The Zero-Product Principle :

 If   AB = 0,     then     A = 0  or  B = 0 
b.
Example 7:  Solve   2x2 – 5x + 4= (2x – 1)2   for  x  by factoring.
Step 1.
Put equation in standard form, with a positive leading coefficient.

a.
Remove all fractions by multiplying by the LCD; remove all decimals by multiplying by the appropriate power of 10.

b.
Remove grouping symbols.

c.
Combine like terms.

d.
Move all terms to one side of the equation and 0 on the other.

Step 2.
Factor.

Step 3.
Set each factor equal to 0 and solve.

Step 4.
Check your answer(s).

8)
Objective 9:  Solve Equations by the Square Root Method.

a.
 The Square Root Method :   If   u2 = d,   then   u = 
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b.
Example 8:  Solve   (8x – 3)2 = 5   for  x  using the square root method.
9)
Objective 10:  Solve Quadratic Equations by Completing the Square.

a.
Example 9:  Solve  2x2 + 16x – 3 = 0  for  x  by completing the square.

Step 1.
Move the constant to the RHS.

Step 2.
Divide everything by the coefficient of  x2.

Step 3.
Take half of the coefficient of the  x  term, square it, and add it both sides of the equation.

Step 4.
Factor (you should have a perfect square).

Step 5.
Take the square root of both sides of the equation (don’t forget the 
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 sign)

Step 6.
Solve for  x.
10)
Objective 11:  Use The Quadratic Formula to Solve Equations.
a.
 The Quadratic formula :  The solutions to  ax2 + bx + c = 0  are given by 
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b.
Example 10:  Solve  3x2 = 6x – 1  for  x  by using the quadratic formula.

Step 1:
Write the equation in standard form.

Step 2:
Identify  a,  b,  and  c.

Step 3:
Write down the quadratic formula and then substitute in the values for  a,  b,  &  c.
Step 4:
Simplify.

11)
Objective 12:  Simplify Fractions Containing Several Terms in the Numerator and Denominator.
a.
Example 11:  Simplify 
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Step 1.
Factor the numerator and denominator.

Step 2.
Cancel like factors.

12)
Objective 13:  Simplify Expressions Involving Products and Quotients of Monomials.

a.
Rules for Exponents:
	The Product Rule:
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	The Zero Exponent Rule:
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	The Negative Exponent Rules:
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	The Quotient Rule:
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	The Power Rule:
	 (a m )n   =   a m • n

	The Power of a Product Rule:
	(a b)m   =   a m b m

	The Power of a Quotient Rule:
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b.
Example 12:  Simplify so that all exponents are positive.

1)
D6D-13
2)
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3)
(X + LB)-8(X + LB)4
4)
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13)
Objective 14:  Solve a Formula for a Variable.

a.
Example 13:  Solve for h:   A = (r2h
b.
Example 14:  Solve  for Q:  TQ + q = Y + qQ
c.
Example 15:  Solve VP + b = 3(r + ab) for b.

d.
Example 16:  Solve for E:  
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14)
Objective 15:  Rationalize a Denominator Containing a Square Root.
a.
Rationalizing a denominator that contains a radical means to rewrite the expression so that the denominator is rational (no longer contains the radical).
b.
To rationalize a denominator that contains an expression in the form  
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c.
Example 17:  Rationalize the denominator.

[image: image20.wmf]x

x

-

+

1

4


Step 1.
Find the conjugate of the denominator.

Step 2.
Multiply numerator and denominator by the conjugate of the denominator.

Step 3.
Simplify.
c.
Example 18:  Rationalize the denominator.
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15)
Pascal's Triangle and the Binomial Formula.

a.
Pascal's Triangle
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The triangle continues on in the same manner.
b.
The Binomial Formula
	(a + b)0 =
	
	
	
	
	
	1
	
	
	
	
	

	(a + b)1 =
	
	
	
	
	1a
	+
	1b
	
	
	
	

	(a + b)2 =
	
	
	
	1a2
	+
	2ab
	+
	1 b2
	
	
	

	(a + b)3 =
	
	
	1a3
	+
	3a2b
	+
	3ab2
	+
	1b3
	
	

	(a + b)4 =
	
	1a4
	+
	4a3b
	+
	6a2b2
	+
	4ab3
	+
	1b4
	

	(a + b)5 =
	1a5
	+
	5a4b
	+
	10a3b2
	+
	10a2b3
	+
	5ab4
	+
	1b5


	(a - b)0 =
	
	
	
	
	
	1
	
	
	
	
	

	(a - b)1 =
	
	
	
	
	1a
	-
	1b
	
	
	
	

	(a - b)2 =
	
	
	
	1a2
	-
	2ab
	+
	1 b2
	
	
	

	(a - b)3 =
	
	
	1a3
	-
	3a2b
	+
	3ab2
	-
	1b3
	
	

	(a - b)4 =
	
	1a4
	-
	4a3b
	+
	6a2b2
	-
	4ab3
	+
	1b4
	

	(a - b)5 =
	1a5
	-
	5a4b
	+
	10a3b2
	-
	10a2b3
	+
	5ab4
	-
	1b5
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