Grade 8 Vocabulary
Irrational Number:
 A number that cannot be expressed as the ratio of two integers. 
A number that cannot be written as a simple fraction - the decimal goes on forever without repeating. A non-terminating, non-repeating decimal.
Example: Pi is an irrational number.  The square root of 2 is another example of an irrational number.
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Real Number:  Real numbers include both rational numbers and irrational numbers.

Square Root: The square root of a number is that special value that, when multiplied by itself, gives the number.

Example: 4 × 4 = 16, so the square root of 16 is 4.
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The symbol is √

Example: √36 = 6 (because 6 x 6 = 36)

Radical:  An expression that has a square root, cube root, etc.

The symbol is √
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Consecutive:  Numbers which follow each other in order, without gaps, from smallest to largest.

12, 13, 14 and 15 are consecutive numbers.

Consecutive odd numbers are 1, 3, 5, 7,….
Scientific Notation: Where a number is written in two parts:

First: just the digits (with the decimal point placed after the first digit),

Followed by: ×10 to a power that would put the decimal point back where it should be.

[image: image4.png]Digits  Powerof 10
(AN

53266 = 5.3266 x 10

A Number In Scientific Notation




Significant Digits:

· Significant digits are digits that express the accuracy for a measurement. 

Examples of Significant Digits
· There are 4 significant digits in the number 52,790.
5, 2, 7, 9 are the significant digits

· There is only one significant digit in the number 0.0001 – only 1 is a significant digit. 

More about Significant Digits 

· The most significant digit in a number is the first nonzero digit in the number from left.
For example, in the number 439.205, 4 is the most significant digit though 9 is the largest digit, because 4 represents 4 hundreds whereas 9 represent 9 ones.

Standard Form:  Another name for "Scientific Notation", where a number is written in two parts:

First: just the digits (with the decimal point placed after the first digit),

Followed by: ×10 to a power that would put the decimal point back where it should be.

Independent
 Definition of Independent Variable 

· Independent variable is a variable in an equation, whose values make up the domain. 

· In other words, an independent variable in an equation may have its value freely chosen regardless the values of any other variable. 

Examples of Independent Variable 

· In the equation y = 7x + 5, the independent variable is x. The variable y is not independent, because it depends on the value chosen for x. 

Solved Example on Independent Variable 

What is the independent variable in the function? 
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Choices:
A. f(x) 
B. [image: image6.png]



C. x 
D. no independent variable 
Correct Answer: C 
Solution:
Step 1: Independent variable is a variable in an equation, whose values make up the domain. 
Step 2: So, the independent variable in the given equation is x. Independent Events
Definition of Independent Events 

· Independent events are events where the outcome of one event does not affect the outcome of the other events.
Examples of Independent Events 

· Tossing a coin and rolling a number cube are independent events. 

Solved Example on Independent Events 

Which of the following are independent events?
1. Spinning a number 6 and then spinning a number 5 on the same spinner. 
2. Picking a marble from a jar, then picking another marble after replacing the first one. 
3. Picking a red marble from one jar and picking a red ball from another jar. 
Choices: 
A. 1 and 2   
B. 2 and 3 
C. 1 and 3
D. 1, 2, and 3          
Correct Answer: D
Solution: 
Step 1: In (1), the event of spinning a number does not affect the event of spinning another number with the same spinner. 
Step 2: So, the two events are independent.
Step 3: In (2), since a marble picked is replaced before picking another marble, the number of marbles in the jar is not affected.
Step 4: So, picking a marble and then another marble after replacing the first one are independent events.
Step 5: In (3), picking marbles from two different jars are two independent events, as one does not affect the occurrence of other.
Step 6: So, all three events listed are independent. 

Independent Equations and Inequalities
Definition of Independent Equations and Inequalities 

· Independent Equations: A system of equations with exactly one solution. 

Examples of Independent Equations and Inequalities 

· The system of equations given below is independent.
x + y + 3z = 12 
y + z = - 4 
z = 2

Solved Example on Independent Equations and Inequalities 

State whether the system is consistent and independent, consistent and dependent, or inconsistent: 
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Choices: 
A. Inconsistent 
B. Consistent and independent 
C. Consistent and dependent
D. Consistent
Correct Answer: B
Solution: 
Step 1:   [Multiply the third equation by [image: image8.png]


then, add this equation to the first equation.] 
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Step 2: y = - 2                     [Solve for y.] 
Step 3:   [Subtracting y = - 2 in the second equation.] 
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Step 4: 5x + 5z = 10 [Multiply the third equation by 5.]
Step 5:   
2x - 5z =  - 3
5x + 5z = 10 
7x         =   7           [Add.] 
Step 6: x = 1                               [Solve for x.] 
Step 7: x + z = 2 implies 1 + z = 2 implies z = 1.      [Substitute the values.]
Step 8: The solution is (1, -2, 1). 
Step 9: The system is consistent and independent, it has only one real solution. 

Dependent
Definition of Dependent Variable 

· Dependent Variable is a variable whose value depends on the values of one or more independent variables.

Examples of Dependent Variable 

· In p = 4q, p is the dependent variable, because its value depends on the value of q. 

· In z = 3x2 - 2y3, z is the dependent variable.

Solved Example on Dependent Variable 

What is the dependent variable in the function f(x) = 3 - x?
Choices: 
A. no dependent variable
B. 3 
C. f(x)
D. x
Correct Answer: C 
Solution: 
Step 1: In the function f(x) = 3 - x, the value of f(x) depends on the value of x. So, f(x) is Dependent variable.


Definition of Dependent Events
· If the outcome of one event affects the outcome of another, then the events are said to be Dependent Events.

Examples of Dependent Events
· Taking out a marble from a bag containing some marbles and not replacing it, and then taking out a second marble are dependent events.

Solved Example on Dependent Events 
Which of the following are dependent events?
1. Getting an even number in the first roll of a number cube and getting an even number in the second roll.
2. Getting an odd number on the number cube and spinning blue color on the spinner.
3. Getting a face card in the first draw from a deck of playing cards and getting a face card in the second draw. (The first card is not replaced.)


Choices:
A. 2
B. 2 and 3
C. 1 and 3
D. 3
Correct Answer: D 
Solution:
Step 1: In (1), rolling a number cube two times are two independent events.
Step 2: In (2), rolling an odd number and spinning blue color are two independent events.
Step 3: In (3), since the first card is not replaced back, the probability of the second draw depends on the first draw.
Step 4: So, the two events in (3) are dependent events
Function
A function is a special relationship between values: Each of its input values gives back exactly one output value.

It is often written as "f(x)" where x is the value you give it.

Example: f(x) = x/2 ("f of x is x divided by 2") is a function, because for every value of "x" you get another value "x/2". So:

* f(2) = 1
* f(16) = 8
* f(-10) = -5

Constant:  A fixed value. 

In Algebra, a constant is a number on its own, or sometimes a letter such as a, b or c to stand for a fixed number. 

Example: in "x + 5 = 9", 5 and 9 are constants

If it is not a constant it is called a variable. 
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Coefficient A number used to multiply a variable 

Example: 4y means 4 times y, and y is a variable, so 4 is a coefficient

Linear 
An equation that makes a straight line when it is graphed.

Often written in the form: y = mx+b
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Non-Linear 

Nonlinear Equations
Definition of Nonlinear Equations
· Equation whose graph does not form a straight line (linear) is called a Nonlinear Equation. 

More about Nonlinear Equations
· In a nonlinear equation, the variables are either of degree greater than 1 or less than 1, but never 1. 

Examples of Nonlinear Equations
· 4x2 + 2y - 1 = 0 and x3 + 2x2 - 4xy - 1 = 0 are the examples of nonlinear equations.
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is a nonlinear equation. 

Arithmetic Sequence 
A sequence made by adding (or subtracting) some value each time.

Example: 1, 4, 7, 10, 13, 16, 19, 22, 25, ...
(Each number is 3 larger than the number before it – a constant difference)

Geometric Sequence 
A sequence made by multiplying (or dividing) by some value each time.

Example: 2, 4, 8, 16, 32, 64, 128, 256, ...
(Each number is 2 times the number before it)

Linear Function
· A function that can be graphically represented in the Cartesian coordinate plane by a straight line is called a Linear Function. 

More about Linear Function
· A linear function is a first degree polynomial of the form, F(x) = m x + c, where m and c are constants and x is a real variable. 

· The constant m is called slope and c is called y-intercept. 

Examples of Linear Function
· y = 3x + 5 is a linear function. 

· The graph of the function y = 2x is shown below. This is a linear function since the points fit onto a straight line. 
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Non-linear Function
· A function that can be graphically represented in the Cartesian coordinate plane by anything but a straight line is called a non-linear function. 



A non-linear function is defined as a polynomial function of degree 2 or higher. 
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Did you notice that the linear function is a polynomial function of degree 1? 


A quadratic function is a polynomial function of degree 2, defined by an equation of the form 

y = a x2 + b x + c
The degree of a polynomial function is the degree of the polynomial itself. 

Exponential
· An Exponential Function is a function of the form y = abx, where both a and b are greater than 0 and b is not equal to 1.

Example of Exponential Function
· y = 4.3(1.23)x is an exponential function.

More about Exponential Function
· Exponential Decay 

Exponential decay occurs when a quantity decreases by the same proportion r in each time period t. If A0 is the initial amount, then the amount at time t is given by A = A0(1 - r)t, where r is called the decay rate, 0 < r < 1, and (1 - r)  is called the decay factor. 

· Exponential Growth 

Exponential growth occurs when a quantity increases by the same proportion r in each time period t. If A0 is the initial amount then the amount at time t is given by A = A0(1 - r)t, where r is called the growth rate, 0 < r < 1, and (1 + r)  is called the growth factor. 

Intercept 
Definition of Intercept
· The point at which a line or curve intersects an axis is known as an Intercept. 

More about Intercept
· The x-intercept is the point where the curve crosses the x–axis and the y-intercept is the point where the curve crosses the y–axis. 

Example of Intercept
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· In the figure, the line cuts the x-axis at (- 2, 0) and y-axis at (0, - 3). So, x-intercept is - 2 and y-intercept is - 3. 

Nth term 

A specific term in a sequence, if n = 3 then it is the third term. It represents a general way of speaking of any given term.
Given a sequence of square numbers:   
	     1
	   2
	   3
	  4
	  5
	

	     1
	   4
	   9
	 16
	 25
	


The Nth term is n²

Commutative 
The "Commutative Laws" just mean that you can swap numbers around and still get the same answer when you add orr when you multiply. I call it switch-a-roo.

Examples:
You can swap when you add: 3 + 6 = 6 + 3
You can swap when you multiply: 2 × 4 = 4 × 2

Associative The "Associative Laws" mean that it doesn't matter how you group the numbers when you add or when you multiply.

(In other words it doesn't matter which you calculate first 

Example addition: (2 + 4) + 5 = 2 + (4 + 5) 
Because 6 + 5 = 2 + 9 = 11

Example multiplication: (3 × 4) × 5 = 3 × (4 × 5) 
12 × 5 = 3 × 20 = 60

Distributive The Distributive Law means that you get the same answer when you multiply a group of numbers by another number as when you do each multiplication separately

Example: (2 + 4) × 5 = 2×5 + 4×5
As you can see by calculating 6 × 5 = 30 and 10 + 20 = 30

So, the "2+4" can be "distributed" across the "times 5" into 2 times 5 and 4 times 5.

Property:  An attribute or character that something has. Such as color, height, weight, etc.

Some properties of this shape are:
Its color is blue
It has 5 sides
It is regular (all sides and angles are equal)
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Order of Operations The rules of which calculation comes first in an expression

They are:
Do everything inside parentheses first: ( )
then do exponents: x2
then do multiplies and divides from left to right
lastly do the adds and subtracts from left to right

Example: 5 × (3 + 4) - 2 × 8 = 5 × 7 - 2 × 8 = 35 - 16 = 19
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Point-slope form 

A specific way to write the equation of a line. In this form you are given one point and the slope of the line. 
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Example: 

You are given the point (4,3) and a slope of 2. Find the equation for this line in point slope form.

Solution:
Just plug the given values into your point-slope formula above. Your point (4,3) is in the form of (x1,y1). That means where you see y1, use 3. Where you see x1, use 4. Your slope was given to you, so where you see m, use 2. Pretty simple, huh? Your final result should look like:
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Slope-intercept Form 

A specific way to write the equation of a line. It is y = mx + b, where y and x stand for any ordered pair on the line, m stands for the slope of the line and b stands for the                y-intercept of the line.

Examples: 

· y=5x+3 is an example of the Slope Intercept Form and represents the equation of a line with a slope of 5 and and a y-intercept of 3 . 

· y= −2x + 6 represents the equation of a line with a slope of −2 and and a y-intercept of 6 . 

Undefined 

something that is mathematically impossible. The best example of this is division by zero. When referring to lines it is the slope of a vertical line.

Identical
 the exact same as
Intersecting 
To cross over (have some common point)

The red and blue lines intersect.
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System of Equations
Definition of System of Equations
· A System of Equations is a set of two or more equations with the same variables graphed on the same coordinate plane. 

More about System of Equations
· A linear system of equations involves only linear equations, and similarly, a quadratic system of equations involves only quadratic equations.

· There are various methods such as substitution method, elimination method, Gaussian elimination method, graph-and-check method, etc. by which a system of linear equations can be solved. 

Example of System of Equations
· The graph given below represents the system of equations, x + y = 4 and x - y = - 2. 

[image: image21.jpg]



· The point of intersection gives the solution for the system of equations. 
Infinite 
Without an end. Not finite. 

Example: There are infinite whole numbers (0,1,2,3,4, … )
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( the symbol for infinity)
Pythagorean Theorem In a right angled triangle the square of the long side (the "hypotenuse") is equal to the sum of the squares of the other two sides.

It is stated in this formula:

a2 + b2 = c2
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Scatterplot 
A graph of plotted points that show the relationship between two sets of data.

In this example, each dot represents one person's weight versus their height.
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Line of Best Fit

ine of Fit
Definition of Line of Fit
· Line of fit is a line that is drawn through the data on a scatter plot to describe the trend of the data.

Examples of Line of Fit
· The graph shows the line of fit that describes the distance covered during various periods of time.
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