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Chapter 3 Review									
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Rectangular Coordinate System:
[image: ]
Example 1: Plot the points: (3, 4), (4, –1), (–3, –5), (–2, 6), (0, 0), (0, 3), and (–4, 0).
[image: ]

Example 2: Is (6, 0) a solution to the equation x – 2y = 6?
To find out, plug 6 into the equation for x and 0 into the equation for y. If you get a true statement, then the point is a solution. If you get a false statement, then the point is not a solution.
	


Example 3: Is (8, 1) a solution to 3x + y = 4?




Example 4: Complete the table using the equation y = 3x:
	x
	y

	-1


	


	

	0



	

	-9





Linear Equation in Two Variables: an equation of the form Ax + By = C, where A, B, and C are real numbers. This is also called standard form if A, B, and C are integers.
Example 5: Graph the line 2x + y = 5 by picking points.							
		x
	y

	 



	


	



	

	



	



	[image: ]



Example 6: Graph the line –2x + 4y = 8 using intercepts.
The x-intercept is where the line crosses the x-axis. Here, the y-coordinate will be 0. So, to find the x-intercept, plug 0 in for y and solve for x.



The y-intercept is where the line crosses the y-axis. Here, the x-coordinate will be 0. So, to find the y-intercept, plug 0 in for x and solve for y.
[image: ]

	Horizontal Line: a line in the form y = a (no x).

Example 7: Graph the line y = 3.[image: ]
	Vertical Line: a line in the form x = b (no y).

Example 8: Graph the line x = –2.
[image: ]



Slope: the slope of the line containing the points (x1, y1) and (x2, y2) is given by:
	
Example 9: Find the slope of the line containing the points (–1, 5) and (2, –3).





Example 10: Find the slope of the line containing the points (2, 7) and (3, 10).



Example 11: Find the slope of the line containing the points (–2, 3) and (4, 3).




All horizontal lines have a slope of zero.
Example 12: Find the slope of the line containing the points (6, –1) and (6, 10).			







All vertical lines have an undefined slope.
Slope-Intercept Form of a Line: y = mx + b, where m is the slope and b is the y-intercept.

Example 12: Find the slope and y-intercept of the line     Then graph.
[image: ]

Example 13: Find the slope and y-intercept for the line 5x + y = 2. Then graph.
[image: ]

Section 8.1: Graphing and Writing Linear Functions		

Function Notation: f(x) (read as “the function f of the variable x” or “f of x”) = y

Example 1: Graph the function:
	f(x) = 2x + 1			Same thing as graphing y = 2x + 1
[image: ]


Example 2: Find the equation of the function with slope –2 and y-intercept (0, 3).



Example 3: Find the equation of the linear function passing through the points (2, 7) and (–4, –5).












Point-Slope Form of a Line: y – y1 = m(x – x1), where m is the slope and (x1, y1) is a point on the line.

Example 4: Find the equation of the line through the points (–6, 3) and (8, –1).











Parallel Lines: have the same slope.						
Perpendicular Lines: have negative reciprocal slopes.  

Example 5: Find the equation of the line parallel to 6x + 3y = -12 and passing through (4, 1).














Example 6: Find the equation of the line perpendicular to 4x – 5y = 20 and passing through (–7, 9).















Example 7: Find the equation of the line perpendicular to 3x + 7x = 21 and passing through (5, –8).














Horizontal Lines are parallel to horizontal lines and perpendicular to vertical lines.
Vertical Lines are parallel to vertical lines and perpendicular to horizontal lines.

Example 8: Find the equation of the line parallel to and perpendicular to y = 5 and passing through (2, 3)




Section 8.2: Graphing Nonlinear Functions
Example 1: Use the graph to evaluate the function for g(0), g(3), g(-3). Then find the x-values that solve g(x) = 0.
[image: ]
To find g(0), all we need to do is look for the x-value of 0 on the graph and give the y-value.
To solve g(x) = 0, find every x that gives a 0 for the y-value.
Example 2: Use the graph to evaluate the function for g(0), g(-2) and to solve g(x) = -1.
[image: ]
	Quadratic Function:
f(x) = x2
[image: ]
	Absolute Value Function:
f(x) = |x|
[image: ]
	Square Root Function:
f(x) = 
[image: ]


Example 3: Graph: f(x) = x2 + 2										
	To graph, make a table of values, then plot the points.
		x
	y

	-3

	

	–2

	

	–1

	

	0

	

	1

	

	2

	

	3

	



	[image: ]




Example 4: Graph: f(x) = |x – 3|
		x
	y

	0

	

	1

	

	2

	

	3

	

	4

	

	5

	

	6

	



	[image: ]



Example 5: Graph: f(x) =  – 1
		x
	y

	–1

	

	0

	

	1

	

	4

	

	9

	



	[image: ]



Section 8.4: Variation											

Direct Variation: “y varies directly as x to the nth” or “y is directly proportional to x to the nth” use the formula , where k is the constant of variation

Example 1: If y varies directly as x squared, find the constant of variation and the direct variation formula when y = 8 and x = 2.






Example 2: The distance a spring stretches varies directly as the weight attached to the spring. If a 40 pound weight stretches a spring 5 inches, how far will a 65 pound weight stretch the same spring?










Example 3: The area of a circle varies directly as the radius squared. If the area is 28.27 square centimeters when the radius is 3, find the area when the radius is 4.











Inverse Variation: “y varies inversely as x to the nth” use the formula  

Example 4: Suppose that u varies inversely as the square root of w. If u is 3 when w is 16, find the constant of variation and the inverse variation equation.






Example 5: The pressure of a gas is inversely proportional to the volume of the gas. If the pressure is 960 kilopascals when the volume is 1.4 cubic meters, find the pressure when the volume is 2.5 cubic meters.











Example 6: The intensity I of light varies inversely as the square of the distance d from the light source. If the distance from the light source is 12 inches when the intensity is 100 watts, find the intensity when the distance is 15 inches.













Joint Variation: “y varies jointly as x to the nth and z to the mth” use the formula  

Example 7: The surface area of a cylinder varies jointly as the radius and the height. If the surface area is 201.06 square centimeters when the radius is 8 centimeters and the height is 4 centimeters, find the surface area when the radius is 10 centimeters and the height is 3 centimeters.













Example 8: The maximum weight that a circular column can support is directly proportional to the fourth power of its diameter and is inversely proportional to the square of its height. A 2 meter diameter column that is 8 meters in height can support 1 ton. Find the weight that a 1 meter diameter column that is 4 meters in height can support.

















Section 9.1: Compound Inequalities									
Intersection of Two Sets: A ∩ B means the numbers in both set A and set B.
Union of Two Sets: A ∪ B means the numbers in either set A or set B.

Example 1: A = {1, 3, 5, 7, 9} and B = {1, 2, 3, 4, 5}
A)	Find A ∩ B


B)	Find A ∪ B


Example 2: A = {x | x is an even number greater than 0 and less than 10} and B = {5, 6, 7}
A)	Find A ∩ B






B)	Find A ∪ B


Inequalities:
	<	“less than”
	>	“greater than”
	≤	“less than or equal to”
	≥	“greater than or equal to”
	≠	“not equal to”
For the most part, we solve inequalities the same way as equalities. There are two exceptions.
The inequality sign flips when:
1. Multiplying or diving by a negative
	-2x	<	4
	x 	>	-2
2. Rewriting the inequality
	3	<	x
	x	>	3
When solving inequalities, we can graph our answer on a number line. We want our final answer to be in interval notation.

Interval Notation:
Write in the form (Smaller number, larger number) or [smaller number, larger number]
Use ( ) for < and >	Parentheses mean to not include the number
Use [ ] for ≤ and ≥	Brackets mean to include the number
Use ( ) for ± ∞ (plus or minus infinity)

Example 1: Graph on a number line and write in interval notation:
	x	>	4

Example 2: Graph on a number line and write in interval notation:
	x	≤	–1


Example 3: Graph on a number line and write in interval notation:
	–7	<	x	≤	10


Example 4: Solve and write your answer in interval notation:						
	–3x + 7 > –2x – 11




Example 5: Solve and write your answer in interval notation:
	2 < 4 – x < 7






Example 6: Solve and write your answer in interval notation:
	





Example 7: Solve and write your answer in interval notation:
	x – 7 < 2 and 2x + 1 < 9
Step 1: solve the two inequalities separately:




Step 2: graph each inequality on the number line:


Since the problem says and, the answer we want is the part we shaded both times:



Example 8: Solve and write your answer in interval notation:
	2x ≤ 0 and 4x – 1 ≥ -9










Example 9: Solve and write your answer in interval notation:						
	5x – 3 ≤ 10 or x + 1 ≥ 5
Step 1: solve the two inequalities separately:




Now, graph each inequality on the number line:


Since the problem says or, the answer we want is the part we shaded either time:


Example 10: Solve and write your answer in interval notation:
	–2x – 5 < –3 or 6x < 0








Section 9.2: Absolute Value Equations

Absolute Value: If a is positive, |x| = a rewrites as:  x = a or x = –a. 

Example 1: Solve:
	|5x + 3| = 7
Rewrite without the absolute value:	5x + 3 = 7	or	5x + 3 = –7




Example 2: Solve:
	|4x – 2| = 6






Example 3: Solve:
	|2x| + 5 = 7
Isolate the absolute value before rewriting.








Example 4: Solve:												
	|8x – 9| = 0
When equal to 0, drop absolute value signs and solve.



Example 5: Solve:
	|3x + 12| = –9
An absolute value cannot be equal to a negative number.

Example 6: Solve:
	|3x + 2| = |5x – 8|
	3x + 2 = 5x – 8	or	3x + 2 = – (5x – 8)






Example 7: Solve:
	|x – 3| = |5 – x|









Section 9.3: Absolute Value Inequalities

Absolute Value Inequalities:
Case1:		|x| < a
		Rewrite as:	–a < x < a
		In interval notation, you will get:	(–a, a)
Case 2:	|x| ≤ a
		Rewrite as:	–a ≤ x ≤ a
		In interval notation, you will get:	[–a, a]
Case 3:	|x| > a
		Rewrite as:	x > a or x < –a
		In interval notation, you will get:	(–∞,–a) U (a, ∞)
Case 4:	|x| ≥ a
		Rewrite as:	x ≥ a or x ≤ –a
		In interval notation, you will get:	(–∞,–a] U [a, ∞)

Example 1: Solve and write your answer in interval notation:
	|x – 6| < 2






Example 2: Solve and write your answer in interval notation:						
	|5x + 1| +1 ≤ 10
Isolate the absolute value before rewriting.











Example 3: Solve and write your answer in interval notation:
	|x – 3| > 7





Example 4: Solve and write your answer in interval notation:
	|2x + 9| – 5 ≥ 3







Absolute Inequality Special Cases:
1.	|x| < –a  or  |x| ≤ –a		no solution
2.	|x| > –a  or  |x| ≥ –a		all real numbers	(–∞, ∞)

Example 5: Solve and write your answer in interval notation:
	|x + 7| > –10


Example 6: Solve and write your answer in interval notation:
	|3x + 2| ≤ –5


Section 9.4: Graphing Linear Inequalities in 2 Variables and Systems of Linear Inequalities
Example 1: Graph:
	x + y < 3
Step 1: First graph as a linear equality
Step 2: Connect the points with a solid line for ≤ or ≥
	Connect the points with a dashed line for < or >
Step 3: Find a point not on the line and test it in the linear inequality.
	If you get a true statement, shade the side with the point.
	If you get a false statement, shade the side without the point.
	Here, I got a true statement, so we shade the lower region.
[image: ]


Example 2: Graph: 2x – y ≥ 3
[image: ]
Example 3: Graph: y ≤ 2x
[image: ]
Example 4: Graph: 3x + 2y > 12
[image: ]
Example 5: Graph:	y ≥ 3
[image: ]
Example 6: Graph:	x < –4
[image: ]
Example 7: Graph:
		3x ≥ y
	x + 2y ≤ 8
	Graph each inequality. The answer is the region shaded both times.



[image: ]

Example 8: Graph:												
	x – y < 2
	x + 2y > -1
[image: ]

Example 9: Graph:
	–3x + 4y < 12
	x ≥ 2
[image: ]



Section 10.1: Radicals and Radical Functions

Example 1: Simplify the radical:
A)	 because 72 = 49

B)	

C)	


D)	


E)	


Example 2: Simplify the radical:										
A)	 because 23 = 8

B)	

C)	

D)	

Section 10.2: Rational Exponents

Rewriting an exponent as a radical:  

Example 1: Rewrite as a radical and simplify:
A)	

B)	


Rewriting an exponent as a radical:    or   (the order doesn't matter)

Example 2: Rewrite as a radical and simplify:
A)	


B)	



Negative Exponent:  

Example 3: Rewrite and simplify:
A)	

B)	


Exponent Rules:												
1)	
2)	
3)	
4)	
5)	

Example 4: Use exponent rules to simplify:
A)	


B)	







C)	










D)		






Example 5: Simplify:  									







Example 6: Rewrite as an exponent and simplify:
A)	


B)	


C)	[image: ][image: ]




D)	[image: ]





E)	[image: ][image: ]












Section 10.3 Simplifying Radical Expressions

Multiplying Radicals: 

Example 1: Multiply:
A)	
B)	


C)	

Dividing Radicals: 

Example 2: Simplify the radical:
A)	

B)	


C)	


Perfect Squares and Cubes:
	n
	2
	3
	4
	5
	6
	7
	8
	9
	10

	n2
	4
	9
	16
	25
	36
	49
	64
	81
	100

	n3
	8
	27
	64
	125
	216
	343
	512
	729
	1,000



Example 3: Simplify the radical:
A)	  is not a perfect square. Find a perfect square that multiplies up to 50 and rewrite
	



B)	



C)	



D)	







E)	



F)	

G)	



H)	


Example 5: Simplify the radical:										
A)	  First, simplify the number part:
	
You can’t have an exponent under a radical that’s larger than the index of the radical. So rewrite as an exponent to simplify:
	
So, the answer is
	

B)	







C)	








D)	







E)	










Example 6: Simplify the radical:
A)	

B)	





C)	







D)	







E)	





Distance Formula: The distance between the points (x1, y1) and (x2, y2) is given by:
	
Example 7: Find the distance between the points (–6, –10) and (6, 5).					











Midpoint Formula: The point halfway between (x1, y1) and (x2, y2) is given by:
	

Example 8: Find the midpoint between the points (7, –8) and (–12, 4).





Section 10.4: Adding, Subtracting, and Multiplying Radical Expressions

To add or subtract terms with radicals, the number under the radical must be the same.
Example 1: Add or subtract:
A)	

B)	

C)	
	If the radicals can be simplified, simplify first then see if you can add or subtract.







D)	







E)	







F)	

Example 2: Multiply:
A)	




B)	




C)													






The conjugate of    is    (where c is not a perfect square)

Example 3: Multiply  by its conjugate.






Section 10.5: Rationalizing Denominators

A denominator can’t  have a 0 or a radical.
Example 1: Rationalize:
A)	
To rationalize, multiply the top and bottom by the radical part of the denominator.
	

B)	

C)	



D)	



E)	




F)	





G)	






H)	







Example 2: Rationalize:											
A)	
If there are 2 terms in the denominator, to rationalize multiply the top and bottom by the conjugate of the denominator.


B)	








C)	








Section 10.6: Radical Equations

Power Rule: if a = b, then an = bn (if n ≠ 0)

Example 1: Solve:
	
Step 1: Isolate the radical. We already have that for this problem.
Step 2: Apply the power rule. (Square both sides.)
	
	
Step 3: Solve.
	
	
Step 4: Check your answer(s). Plug 42 in for x  in the original problem.
	
	
	 	Which works, so x = 42 is the answer.

Example 2: Solve:
	









Example 3: Solve:												
	














Example 4: Solve:
	












Example 5: Solve:
	 = 3





Example 6: Solve:
	



Pythagorean Theorem: In a right triangle: a2 + b2 = c2

Example 7: Find the third leg of the right triangle:							
[image: ]
Section 10.7 Complex Numbers

The imaginary number i :   and  
	

Example 1: Simplify the radical:
A)	


B)	

C)	


D)	



E)	



F)	



G)	



Complex Number: And number in the form a + bi, where a is the real part and b is the imaginary part.

Example 2: Add:
	(2 + 3i) + (–4 + 5i)


Example 3: Subtract:
	(3 – 5i) – (–7 + i)



Example 4: Multiply:
	(6 + 5i)(3 + 7i)



The conjugate of a + bi is a – bi.

Example 5: Multiply 8 – 4i by its conjugate.




The denominator can’t  have a 0, a radical, or an i. To rationalize, multiply the top and bottom by the conjugate of the denominator.
						
Example 6: Rationalize / Divide:
A)	










B)	







Powers of i:
i			i5 = i1			i9 = i1			and so on
i2 = –1			i6 = i2 = –1		i10 = i2 = –1
i3 = –i			i7 = i3 = –i		i11 = i3 = –i
i4 = 1			i8 = i4 = 1		i12 = i4 = 1

Example 7: Simplify the power of i:
A)	i37
Is the exponent divisible by 4? No.
What is the largest number that is divisible by 4 and is smaller than the exponent? 36
	i37 = i36 + 1 = i36i1 = i(4)(9)i1 = (i4)9i1 = 19i1 = i

B)	i98

C)	i203


D)	i500
Section 11.1: Solving Quadratic Equations

Square Root Property: 

Example 1: Solve:
	

Example 2: Solve:												
	





Example 3: Solve:
	







Example 4: Solve:
	






Section 11.2 Solving Quadratic Equations with the Quadratic Formula
Quadratic Formula: The solution to ax2 + bx + c = 0 is:
	

Example 1: Solve:
	3x2 + 16x + 5 = 0
Here, a = 3, b = 16, and c = 5. Plug the values into the formula and simplify.











Example 2: Solve:
	2x2 – 4x = 3














Example 3: Solve:												
	2x2 – 6x = 1














Example 4: Solve:
	x = –3x2 – 3















Example 5: Solve:
	4x2 + x + 4 = 0


















Discriminant: b2 – 4ac
	If the discriminant is positive, the problem will have 2 real solutions.
	If the discriminant is zero, the problem will have 1 real solution.
	If the discriminant is negative, the problem will have 2 complex solutions.

Example 6: Use the discriminant to determine the number and type of solutions.
A)	x2 + 2x + 1 = 0






B)	3x2 + 2 = 0






C)	2x2 – 7x – 4 = 0








Section 11.3: Solving Equations in Quadratic Form							

Example 1: Solve:
	


















Example 2: Solve:
	
Step 1: Multiply both sides by the lcd and distribute. This means you will be multiplying every numerator on both sides by the lcd. (The denominators do not change).
Step 2: Reduce the fractions. If you did step 1 correctly, every denominator should cross out.
Step 3: Solve.
Step 4: Check to make sure that your answer(s) do not cause division by zero in the original problem. 



















Example 3: Solve:
	






















Example 4: Solve:
	
This is called a disguised quadratic. We will make a dummy variable, called u, in order to solve it. We pick the middle term (ignoring the coefficient) for u. If we pick correctly, then the leading term (ignoring the coefficient) will be u2.
	Here, let u = x2 and then u2 = x4
Now, rewrite the equation in terms of u and u2:
	u2 – 3u – 4 = 0
This is a quadratic, which we can now solve.
	(u – 4)(u + 1) = 0
	u = 4 and u = -1
These are not our final answers. We must still solve for x. Substitute back, recalling that u = x2.
	x2 = 4 and x2 = -1
Solve for x using the square root property
	x = 2, -2, i, and –i

Example 5: Solve:
	






Example 6: Solve:
	


image4.png




image5.emf

image6.emf

image7.emf

image8.jpeg




image9.jpeg




image10.jpeg
2814




image11.jpeg




image12.jpeg




image13.emf

image1.emf

image2.png




image3.emf

