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Lecture 6
Start by going over how to put nice-looking equations into PowerPoint, Word
Using Your Graphing Calculator To Graph Equations
Bring up the simulator/overhead in order to go through this.

Make sure that everyone can get to the Y= screen, and that they can enter basic equations in.  Graph stuff a couple times. 

Stress that the calculator is graphing by plotting (basically is assigns an X value to each horizontal pixel, plugs it into the function, gets a Y value out, and plots it.)

The screen is 95 pixels wide by 63 tall

Go over how you can move the cursor around on the screen

Make sure that everyone can get to the "Window" screen, and adjust the size of the screen to whatever it is that they want.

<Do ICE's>

Go over the limitations: each pixel on the calculator's screen actually represents a range, and so we might not get an exact result off the calculator

TI-83 Demo: Free cursor isn't an accurate indicator of a function's value

Graph a unit circle

Set the window to be from -1 to 1, on both axes.  Then use the ZSquare zoom to make it into a box

Move the cursor up to .51612903.  The corresponding Y value is .87096774

Use the 2nd Calc button to pick the "value" function.  Enter X = .51612903, and it'll spit back Y = .85651084, which is clearly not the same

Notice how "Trace" will also get you the right answer.

Plus, what if you want a particular value?

Go over the "Trace" feature, plus the Calc menu's value function

<Do ICE's>

Explain how the calculator goes about finding a zero (taking bounds, and your guess, and working from there).

Modeling Data With Equations
Let's say you're trying to figure out something about the real world.  So far, you've spent a lot of time learning about equations and functions – how do you get those functions?

"modeling" means trying to figure out how to find a function that "fits" some data
Step 1: Get the real-world data

· For right now, we'll be looking at stuff that has (only) 2 dimensions, we can graph it as x vs. y on a 2D plot.
Example: temperature at noon vs. day of the year
Example: height vs. weight of people at Cascadia

Step 2: Scatter Diagrams

· A way of depicting real-world data.

· Simply put each (x,y) point on a graph
(You should see a pattern emerge, especially if you've got enough data)

· You'll notice that we almost never get perfect data (there isn't going to be a straight line onto which all the data points fall).

· At this stage, you want to eyeball it, and make a guess about what type of function (linear? quadratic?)

· For right now, we'll look at linear data, so it should look roughly line-like

Step 3: Regression

· For this, we'll use a tool (such as our graphing calculator) to draw a reasonably decent line for us.  Some lines are better than others – you want one with a correlation coefficient (r), such that 
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 is close to 1.

· The closer it is to 1, the better the fit.  .9 is good.  .1 isn't.

Walk them through these steps on the calculators.

REMEMBER TO TURN DIAGNOSTICS ON!!!!

(on a TI-83, this is available ONLY through the catalog)


Review: Quadratic Functions (§2.3):

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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 (assuming that 
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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

<Do some problems based around this>
Review: Using Quadratic Functions To Model Problems(§2.3):

We can now solve problems of the sort 'find the maximum value' or 'find the min' value

Given a quadratic function

Find the axis of symmetry – if it opens up, that's the min, otherwise it's the  max

(From book): A farmer has 50’ of fence  what’s the largest area he can cover?

	Perimeter = sum of all four sides’ lengths

L + H + L + H = 50

2L + 2H = 50

L = 50-H


	Area = Height * Length

Area = H * L

Area = H * (50-H)
Area = 50H-H2



Next, find the max using the fact that the max is at the vertex
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 tells me where the max is, 
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 tells me what the max is.
Review Notes From ’95:
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Since k gets added to the thing directly, it shifts the parabola up if it's positive, down if negative

The axis of symmetry is h

negative h shifts the parabola right

positive h shifts the parabola left

The larger a is, the narrower the parabola

the smaller a is, the broader

If a is positive, it opens upwards

If a is negative, it opens downwards

Vertex at (h,k)

So if this is so convenient, how do change stuff into this format?

Perfect squares!
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Add (and subtract) 
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to the right side, b is -6
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Vertex is at (3,1), opens upwards, get the y-intercept by plugging x = 0
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