Chapter 1 - Quadratics
1st, 2nd . . . degree function - when a polynomial is expressed as a sum or difference of  terms, the term with the highest degree is the degree of the polynomial. The degree of a term is the sum of the powers of each variable in the term. In functions of a single variable, the degree of a term is simply the exponent.

1st, 2nd . . . level of differences – the difference between successive terms of a sequence
                                                      form another sequence of numbers. If these numbers 
                                                      are constant, the sequence is a 1st level difference. If  

                                                      these numbers are not constant and their difference 
                                                      form a sequence of constant numbers, then the 
                                                      sequence is a 2nd level difference.
appropriate scale – the scale is the range of values being represented on a graph so the 

                      scale should clearly reflect the data given. A scale does not need to
                      begin at zero. The interval of scale is the amount from one tick mark 
                      to the next along the axis. Just as changing where the scale begins 
                      and ends (range of values), changing the interval of the scale also 
                      affects the visual look of a graph. The starting point and interval of 
                      the scale are very important and the appropriate choice of scale is 
                      more than simply making the graph fit on the paper. 
arithmetic and power sequence – An arithmetic sequence is a sequence in which each 
                                             term is equal to the previous term plus a constant. 
                                             This constant is called the common difference. The
                                             first term is a1, the common difference is d, and the 
                                             number of terms is n. The standard equation for an 
                                             arithmetic sequence is        a (n) = a1 + dn. The 
                                            convergence properties of the power sequence depend 
                                            on the size of the base a:            
· |a| < 1: the sequence converges to 0. 

· a = 1: the sequence converges to 1 (being constant) 

· a > 1: the series diverges to plus infinity 
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-1: the series diverges
axis of symmetry – a line that can be drawn through a graph such that the part of the 

                     graph on one side of the line is an exact reflection of the part on the 
                     other side
coefficient, integral coefficient – the numerical multiplier of a variable is called a 

                                           coefficient. An integral coefficient means that all the
                                           numbers in the problem are integers. If there are any 
                                           fractions, multiply every term in the expression or 
                                           equation by the least common multiple of the 
                                           denominators.
common difference – the constant in an arithmetic sequence is called the common 

                         difference.
completing the square – adding a constant term to an expression of the form x2 + bx to 

                              form a perfect-square trinomial. For example, to complete the 
                              square in the expression x2 + 12x, add 36 (x2 + 12x + 36 is
                              equivalent to (x + 6) 2).
complex numbers – any number that can be written as a + bi, where “a” and “b” are real 

                      numbers and “i” is an imaginary number. For example, 7 + .4i; is a
                      combination of a real number plus an imaginary number
cubic, quartic – the product of three equal factors is a cubic number and represents the 

               volume of a cube. For example, 2 x 2 x 2 = 23. A quartic number the
               product of four equal factors (2 x 2 x 2 x 2 = 24).
curve of best fit - a curve that passes through, or as near as possible to, a series of data 

                  points and possibly other constraints using interpolation (where an
                  exact fit to constraints is expected) and regression analysis, an
                  approximate fit by minimizing the difference between the data points 
                  and the curve. 
difference of squares – an expression that can be written in the form a 2 – b 2 
discrete – a function whose domain and range are made up of distinct values rather than 
     intervals of real numbers
discriminant – the expression under the square root symbol in the quadratic formula
domain: set notation, interval notation – the domain is the set of input values 

range:                                                            (first coordinates) for a function. A
                                                          range is the set of output values
                                                          (second coordinates). Set notation is a
                                                          mathematical statement that shows an
                                                          inequality or equation and the set of 
                                                          numbers to which the variable belongs. The    

                                                          interval notation is the set of numbers 
                                                          between two given numbers.
factors – numbers or variables multiplied to obtain a product
finite differences* – a mathematical expression of the form f(x + b) − f(x + a). If a finite 

                       difference is divided by b − a, one gets a difference quotient. The 
                       approximation of derivatives by finite differences plays a central
                       role in finite difference methods for the numerical solution of 
                       differential equations, especially boundary value problems.
general form – (of a quadratic equation) the form y = ax2 + bx + c, in which a ≠ 0
horizontal distance, vertical distance, altitude -  
imaginary number – a number in the set of numbers that includes square roots of 

                        negative numbers. A number that can be written in the form a + bi 
                        where “a” and “b” are real numbers and b ≠ 0.
inadmissible root – a value that is the root of a quadratic equation but may not be 

                                 accepted as a meaningful solution for a word problem. (time cannot 

                                 be a negative value)
infinite sequence/finite sequence – a sequence of numbers that extends beyond or is 

                                               greater than any preassigned finite value is infinite 
                                               while a finite sequence has a clear end point
labeling axis - every graph has two axes. The axis labels tell us what information is 
             presented on each axis. One axis represents data groups (the independent   

                         variable or x-axis), the other represents the amounts or frequency of data 
                         groups (dependent variable or y-axis).
mapping rule – a notation that describes how a graph and its image are related
minimum and maximum value – the least value in a data set or a function is the 

                                             minimum value. The greatest value in a data set or the 
                                             greatest value of a function is a maximum value.
nonlinear – not in the shape of a line or not able to be represented by a line. A nonlinear 

        equation or expression has variables raised to powers other than 1. For 
        example,  x2 + 5x, is a nonlinear expression.
nth term of a sequence – an item in a sequence or pattern where the variable, “n” 
                             represents the position in the sequence.
number systems I, R, N, W –  the set of real numbers that include integers, rational 

                                       numbers, natural numbers and whole numbers


parabola – the graph of a function in the family of functions y = x 2. The graph of any 

equation of the form y = ax 2 + bx + c. It is a U-shaped curve and a graph of a quadratic relation.
perfect square – any number that is the square of a rational number or the product of two 

                identical factors. A number that is equal to a square of an integer, or a 
                polynomial that is equal to the square of another polynomial. For 
                example, 64 is a perfect square because it is equal to 82, and
                x2 – 10x + 25 is a perfect square trinomial because it is equal to
                (x  – 5)2.
perpendicular – a line that intersects at a right angle
projectile – a thrown, kicked, fired or launched object (an object that has no means to 

        propel itself)
quadratic (function/sequence) – a quadratic function is a polynomial function of the 

                                           form   [image: image2.png]
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. The 
                                           graph of a quadratic function is a parabola whose 
                                           major axis is parallel to the y-axis. A quadratic 
                                           sequence has terms that are generated by a quadratic 
                                           (degree 2) function. A quadratic sequence will have a  

                                           common difference at D2.

quadratic formula – a quadratic equation written in the form ax 2 + bx + c (used to

                                   calculate the roots of a quadratic equation)
radicals – a radical is a square root of a number
rationalize the denominator – a procedure for finding an equivalent expression without 

                                       a radical in the denominator
reflection – a transformation that flips a figure or graph over a line, creating a mirror 

        image
regression – the simplest form of regression is fitting a line to data. The goal in 

         regression analysis is to create a mathematical model that can be used to 
         predict the values of a dependent variable based upon the values of an 
         independent variable.
scatter plot – a two variable data display in which values on a horizontal axis represent 

           values of one variable and values on a vertical axis represent values of the
           other value. The coordinates of each point represent a pair of data values. It  

           is used to determine the line/curve of best fit.  
sequence of differences – first difference is the difference between the numbers in a 
                                           series. Second difference is the difference between the first 
                                           differences.
standard form – the form ax + by = c of a linear equation, in which “a” and “b” are both 

                 not 0.
transformational form – operations that alter the form of a figure. Translations, 

                               reflections, stretches, shrinks and rotations are all types of 
                               transformations.
translations, horizontal and vertical -  a change in the size or position of a figure or 

                                                     graph. A horizontal translation is a lateral slide 
                                                     while a vertical translation is a slide that moves
                                                     the figure or graph up or down.  Translations, 
                                                     reflections, stretches, shrinks and rotations are 
                                                     all types of transformations.
units of measure - a unit of measurement is a standardized quantity of a physical 
                   property, used as a factor to express occurring quantities of that 
                   property. An important feature of modern systems is standardization. 
                   Each unit has a universally recognized size. The most widely used 
                   system of units is the International System of Units, or SI., and in 
                   Canada and most of the world, the metric system has been adopted.
vertex – a point at which two or more edges of a figure meet

   (of a polygon) an endpoint or corner of one of the polygon’s sides

 (of a parabola or absolute value graph) the point where the graph changes   

 direction from increasing to decreasing or decreasing to increasing

vertical stretch → transformations – a change in the size or position of a figure or 

                                                   graph. In a vertical stretch, the change is vertical.   

                                                   Translations, reflections, stretches, shrinks and 
                                                   rotations are all types of transformations.
x-intercepts, roots, zeroes – the x- coordinate of a point where a graph crosses the x-axis 
                                    is called the x-intercept. The roots are the solutions to an 
                                    equation. The values of the independent variable (x-values) 
                                    that make the corresponding values of a function
                                    (f(x)- values) equal to 0 are known as the 
                                    zeroes of a function.
