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Review: Quadratic Functions (§ 3.1 (4e), §2.3(3e)):

Axis of symmetry: for 
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the axis of symmetry is about x, where
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Explain the symmetry idea

The vertex is either the highest or lowest point of the parabola

You get it by plugging in the x value of the axis of symmetry, and you get out 
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Ex: Given 
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a) Does the parabola open upward or downward?

b) Find the y-intercept

c) Find the vertex

d) Find the x-intercepts, if any

e) Draw the Graph

a) -1 ( downward

b) set x = 0, and solve.  (The y-intercept is where the function crosses the Y axis – where x is zero.  Therefore, evaluating f(0) gets us the answer)

c) 
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d) set y = 0, and solve
Notice that if the parabola is entirely above the x axis, there will be no real solutions.  
If it touches the x axis in exactly one place, there will be one.  
If it crosses the x axis, it’ll have 2.
We can use the discriminant to figure this out ahead of time:
discriminant = 
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If discriminant > 0, then 2 real solutions
If discriminant = 0, then 1 real solutions
If discriminant < 0, then no real solutions


e) Draw the graph based on the above
Average Rate Of Change (§3.2-3e ;  §2.4–4e):

What if we wanted to figure out how a function is changes as you change the inputs?

(This is what calculus is all about – studying how things change)

Given two (x,y) points of data, we can draw a line between them

This is 
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This measure the rate of change for that line – how fast does it rise/fall?

Thus, the slope of the line is a measure of how fast the function is changing

It's a measure of the rate of change of the function (with respect to X, the 'Run' part)
We can use this concept to measure the rate of change for more complex functions, too

However, since the function might be a parabola, we can't (yet) figure out the exact rate of change at any given point

Instead, we'll simplify – we'll talk about the average rate of change between two points on a function.

Even if the rate is different between those two points, on average, the rate of change has to be measured by the straight line between them.

At some spots between the two, it'll be faster. At some, slower

But on average, it'll be ok

We can even talk about the average change between some point 
[image: image9.wmf](

)

(

)

c

f

c

,

 and 
[image: image10.wmf](

)

(

)

x

f

x

,


x is a variable – c actually represents some number (like 3, or -23.5)

The average rate of change is the slope of the line connecting them, therefore it's
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 (assuming that x,c are in the domain of f, and that 
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The line connecting those two points is the secant line.
Increasing, decreasing, constant functions

minima, maxima : local vs. global
Operations on Functions (§3.5-3e ; §2.2-4e):

Addition, Subtract, Multiplication, Division

Example:

Create a linear function to express the cost of lamps (as a function of number purchased)

Create a linear function to express the cost of lampshades (as a function of number purchased)

(Draw these graphically)

So what if we want to buy 1 lampshade per lamp?

Clearly, NumberOfLamps = NumberOfLampshades (we’ll use X for both)

Clearly, we’ll ADD LampCost(x) + LampshadeCost(x)

(Draw this sum graphically)

Quick aside: what’s the domain of each function?  What’s the domain of 
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Generally, the domain of the combined function will be the most restricted subset of each of f and g.

In other words, if f works for any real number (i.e., the domain of f are all real numbers), and g works for any positive real number, then the domain of 
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 will be any positive real number.

Another example: the cost of lamps, but now they include lampshades (say).  However, ALL the lampshades break, so the store has to buy an extra lampshade per lamp.  How much money does the store take in (as a function of number of lamps sold)?
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Another: tax dependent on the number of lamps the store sells 
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Likewise with division: 
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Composition:
Currency conversion example

Function composition:
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Spoken as: 

f composed with g

f circle g

"f of g" (or "f of g of x") - not listed in the book

NOT MULTIPLICATION
Example:  Given:
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We can compose f with g, like so:
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We can also compose g with f, like so:
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Why?

We'll use this to describe inverse functions in a short bit

Also, this is a nice short-cut – if we need to calculate f(g(x)) a lot, it'll be quicker to first calculate the composite function, then use that to jump straight to the answer

domain of a composed function:
Make sure to cover both the evaluation aspects (find a formula for 
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, etc) and the ‘how to figure out the domain’

Domain: Start with all real numbers,

Figure out what g can’t be, and remove them
Then figure out what f can’t be.  Figure out what values of x will cause g to produce those values forbidden by f, then remove those x values as well.

Ex: 
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g(x) forbids x from being -1, so all real numbers except -1.

f(x) forbids 2, so what value(s) of g(x) produce 3?
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, solve for x (x = -3).  So plugging -3 into g will produce +3, which isn’t allowed by f, thus -3 isn’t allowed, either.

So domain = all real numbers except -1 and -3

de-composing a function:

The basic idea is to chose whatever’s inside the parens/absolute value/radical as one function, and the exponent/etc as the other
Logarithms (§4.4):

So if we have an exponential function, we may want to find it's inverse
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but if we want to solve for y, where do we go from here?

We need something new to solve this.

We'll define a new function, which we'll name the logarithm
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Thus, the logarithm (abbreviated log) is in the inverse of an exponential function.

The logarithm gives us an exponent
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 is read "y is the logarithm of x to the base a"

Personally, I like to think of this as answering a question: “a raised to the what gives me x?”

From the Math 95 book (pg 859) "In other words, the logarithms of the number x to the base a is the exponent to which a must be raised to equal the number x."
Vocab

· the base is a

· the argument (number) is x

· the logarithm (exponent) is y

Restrictions In order to be a logarithmic function: 
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	a > 0

a ≠ 1

x > 0
	In other words, the inverse of this function must get us back to an exponential function.  Exponential functions have these restrictions.


Exponential to logarithmic form
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can be rewritten as
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can be rewritten as
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Likewise, we can go the other way:
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can be rewritten as
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can be rewritten as
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Also: remind them what the “natural log” and the “common log”
ICE: Get some practice converting back and forth
Inverse of:
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Thus, logarithm is the inverse of an exponential function

How to use this to find exact answers:

Properties Useful for Solving Exponential / Logarithmic Equations (from last lecture)

1. If 
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If 
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Given the logarithm, re-write as an exponential function, then use the above rules to solve
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Domain, Range
Point out (using those circle diagrams) that the domain (starting point) of a function ends up being the range (ending point) of the function’s inverse.
And vice versa: the function’s range (ending point) ends up being the inverse function’s domain (starting point)

Domain of exponential function = 
[image: image57.wmf](

)

¥

¥

-

,

 = Range of logarithmic function

Range of exponential function = 
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Find the domain of:

[image: image59.wmf](

)

(

)

2

log

3

-

=

x

x

f


Since the domain has to be > 0, whatever we plug into the function must be > 0

Therefore x-2 > 0 ( x > 2

Graphing Logs
Given 
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1. Domain is x is any real number such that x > 0
Range: any real number


2. x-intercept is 1  No y intercept


3. y-axis is a vertical asymptote


4. Function is decreasing 0 < a < 1
Increasing if a > 1


5. Graph contains the points 
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Solving Logs
(Make sure that they can use their calculators to find log, natural log, etc)
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(Generally, if it’s in one form, switch it to the other, then manipulate it until you’ve got an answer) 
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