Section 1.1 Power Functions

A power function is the simplest type gfolynomial function and has the forri(x) = ax",
wherex is a variablea is a real number andis a whole number.

A polynomial expression is an expression of the form:

ApX™ + Ay 1 x" 1+ ap_x™ 2+t azx® + ayx? 4+ a;x + agx®
Recall, we very seldom show exponent values ohd &= 1
SO X"+ Ap_1 x4 apx™ %+ Lt azx® + ayx? + ax + aq

Where
* nis awhole number
* Xis avariable
» the coefficientsty, a4, a,, ... are real numbers
» thedegree of the expression 13, the exponent on the greatest power of x
* a,, is the coefficient of the greatest power of xj @ calledthe leading coefficient
* ao, the term without a variable, is thenstant term

A polynomial function has the form:
fx) = apx™+ ap_1x" 1+ an_x™ %+, .+ azx® + ax? + ax + aq

Traditionally, polynomial functions are written descending order of powersf
(It keeps things looking nice and neat)

P.S the exponents in the function do not need ¢oedse consecutively, some terms may have
zero as the coefficient. §dx) = 12x* + 2x%2 + 5 is still a polynomial function, it just means
that for ease we did not show the zero coeffidienhs f(x) = 12x* + 0x3 + 2x% + 0x + 5.

SomePower Functions have special names that are associated withdbgiee

Power Function Degree Name
y=a 0 Constant

y = ax 1 Linear
y = ax? 2 Quadratic

y =ax? 3 Cubic

y = ax* 4 Quartic

y = ax® 5 Quintic




Example: Determine which functions are polynomidisstify your answer.
State the degree and the leading coefficient df @atynomial function.

a) g(x) = cos x b) f(x) = 3x

) f(xX)=x0 -3¢+ 7-x+1 d) h(x) =4

Investigate Power Functions
Graph the following using available technology. Kda sketch with labels.

y=x,y=X,y=xX,y=x and y=xy=x,y=xy=x




Power functions have similar characteristics depgndn whether their degree is even or odd.

Odd Degree Power Functions. Graphs that curve from quadrant 3 to quadraihg. higher
the exponent the closer the curve gets to the y-axi

Even Degree Power Functions: Graphs that make a U-shape. The higher the expidhe U
shape gets closer to the y-axis.

End behaviour: The end behaviour of a function is the behaviduhey-values as x increases
(that is, as x approaches positive infinity»») and as x decreases (that is, as
x approaches negative infinity;>o)

Example: Write each of the following power functsan the appropriate row of the second
column of the table below. Give reasons for ycwices.

y = 2X y = 5% y=-3% y=x y:—éx9
y= -4y0 y= x10 y= -0.5%
End Behaviour Function Reasons

Extends from quad 3 to quad 1

Extends from quad 2 to quad 4

Extends from quad 2 to quad 1

Extends from quad 3 to quad 4




Line Symmetry

A graph has line symmetry if there is a Iie a that divides the graph into two equal parts such
that one part is a reflection of the other in thek = a.

* Even-degree power functions have line symmetry.

Point Symmetry

A graph has point symmetry about a point (a, epch part of the graph on one side of (a, b) can
be rotated 180° to coincide with part of the graplthe other side of (a, b).

* Odd-degree power functions have a point of symmetry
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Example: For each of the following functions, stidi® domain and range, describe the end
behaviour and identify any symmetry.

a) b)

3

|
N

Example: The volume of a helium balloon is giventty functionV/ (r) = gnr3, where r is the
radius of the balloon, in meters and [0, 5]

a) Sketch V(r).

b) State the domain and range in this situation.

c) Describe the similarities and difference betwtengraph of V(r) and the graph pfx) = x3



