Math Summative Review

Linear Equations:

y = mx + b

m = slope

b = y-intercept


Equation for slope: {Rise over Run)

To find the equation in the form y = mx + b, first find m, then a point on the line. Sub the values into this equation:

y – y1 = m(x – x1)
*where y1 is the y-coordinate of the point, x1 is the x-coordinate, and m is the slope

Solving two equations: {Finding the Point of Intersection}

Example Equations:

1) y = 4x –1

2) 2y + 3x = 3

Substitution:
Elimination:

Sub equation 1 into equation 2:
To eliminate one variable, you must make 



sure it has the same coefficient in both

2(4x –1) + 3x = 3
equations, like so:

Expand.
Multiply equation 1 by 2 (while at the same


time bringing x to the left side of the 
 
equation). Eliminate y by subtracting.

8x –2 + 3x = 3



1)
2y – 8x = –2 

Collect Like Terms. Isolate x.
2)
2y + 3x = 3

11x = 5

0y – 11x = -5



x = 5/11

*the 0y is not necessary, I just put



  there to show the subtraction

Sub x = 5/11 into equation 1.
Now solve for x.

y = 4(5/11) – 1
x = 5/11

Solve for y.
Sub x = 5/11 into the original equation 1. 


Solve for y. (This step is the same as the


one in substitution)

y = 20/11 – 11/11



y = 9/11



Write concluding statement.

It also may be helpful to know the following by heart:


If you end up with something such as 0 = 0 (like 0y = 0 or 0x = 0), it means that there are an infinite number of solutions. If this is your answer, just write a concluding statement that says something like: “therefore, there are infinite solutions”


If you end up with something that makes no sense such as 0 = 3 (like 0y = 2 or 0x = 4), it means there are no possible solutions. Just write a concluding statement that says something like: “therefore, there are no solutions”


For anything else, just solve for the two variables. 

The Equation of a Circle:
A circle that is centred at the origin (0, 0) will have the following equation:

x2 + y2 = r2
Where r is the radius. For example, if the radius were 3, the equation would be:

x2 + y2 = 9 

The Distance Formula:
To find the distance between two points, use the following formula:

d = √(x2 – x1) 2 + (y2 – y1) 2 

The Midpoint Formula:
To find the point that is exactly in the middle of two points, use the following formula:

M = ((x1 + x2) /2, (y1 + y2) /2)

*This equation really shouldn’t be written in one straight line, but that’s the best I can do on a computer.

Quadratic Relations:
Standard Form: y = ax2 + bx + c

Vertex Form: y = a(x – h)2 + k; 
Zeroes Form: y = a(x – s)(x – t)
The value of a determines the direction of the graph.

If a>0, the parabola opens up and has a minimum value.


If a<0, the parabola opens down and has a maximum value.

* For myself, I find it very helpful to think, “When a is negative, it is a sad face. When a is positive, it is a happy face.” Trust me, it really does help. 

In vertex form, h and k are the coordinates of the vertex. (h, k) When h is the x-coordinate and k the y. Also remember that h is the value of the axis of symmetry. The equation of the axis of symmetry is x = h.

Factoring:
Since I’m not going to go too indepth with factoring, I’ll just put the basics on:

Number 1: Common Factor
· Always try to do this first

· Remember that EACH term must have the common factor

Number 2: Difference of Squares

· There are only two terms, both of which are perfect squares

· They are separated by a subtraction sign

· The basic equation is: a2 – b2 = (a + b)(a – b)

Number 3: Perfect Square Trinomial
· There are three terms

· The first and last terms must be squares 

· The value of the middle term should equal the produce of their square roots doubled

· The basic equation is: a2 + 2ab + b2 = (a + b)(a + b) = (a + b) 2 

Trinomials:
· There are three terms

· To factor, you must find two terms that:

1) When multiplied give the produce of the first and third term coefficients

2) When added give the value of the middle term coefficient 

Trigonometry

Congruent/Similar Triangles:

Congruent triangles are identical in every way. They have exactly the same shape. There are three congruent postulates that can be used to prove two triangles are congruent:

1) SAS (Side Angle Side) Congruent Postulate

· Two sides and contained angle of one triangle are equal to two sides and the contained angle of another triangle

2) SSS (Side Side Side) Congruent Postulate

· Three sides of one triangle are equal to three sides of another triangle

3) ASA (Angle Side Angle) Congruent Postulate

· Two angles and the contained side of one triangle are equal to the angles and contained side of another triangle

Similar triangles have the same shape but different sizes. One triangle is an enlargement or reduction of the other. The corresponding sides are proportional and the corresponding angles are equal. 

Conditions required for similarity:

1) AA~ (Angle Angle Similarity)

· At least two angles in one triangle are equal to two in another

2) SSS~ (Side Side Similarity)

· The ratios of all the corresponding sides are equal

3) SAS~ (Side Angle Side Similarity)

· The ratios of two corresponding sides and the contained angle of one triangle is equal to those of another

Angles:
The following two angles are very important to know for trigonometry:



The Primary Trigonometric Ratios:

a = adjacent, o = opposite, h = hypotenuse

Remember this acronym: SOHCAHTOA  

*Sine is Opposite over Hypotenuse, Cosine is Adjacent over Hypotenuse, Tangent is Opposite over Adjacent*

The Sine Law:

(Not limited to just right triangles)


The Cosine Law:

(Not limited to just right triangles)

c2 = a2 + b2 – 2abcosC


m =





y2 – y1 








x2 – x1
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The solution is (5/11, 9/11) or


Approximately (0.45, 0.81)





a > 0





a < 0








AB/XY = AC/XZ = BC/YZ





Area of ∆ABC/Area of ∆XYZ = (AB/XY)2





   *Note: these should not be written as one line but like AB over XY
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Angle of inclination or elevation (rises above the horizontal)





Angle of declination or depression (falls below the horizontal)
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Sine:


sinA = o/h 	*opposite over hypotenuse*





Cosine:


cosA = a/h	*adjacent over hypotenuse*





Tangent:


tanA = o/a	*opposite over adjacent*
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*Where A, B, and C are the angles and a, b, and c are the sides opposite the corresponding angles.
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The cosine law is used when you know two sides and one contained angle, or when you know are three sides and are trying to solve for one angle.





c is the side you are trying to solve for (if you are trying to solve for an angle, just rearrange the equation) and C is the angle opposite the unknown side.
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To use the sine law, you must know two angles and any side, or two sides and the angle opposite of one of the known sides.








