ASME Meeting
Graphing Calculator Overview
18 September 2004

TI-83 Online Resources
·  http://education.ti.com/educationportal/ – activities, downloads,… 
· http://education.ti.com/us/training/online/free83tutorials.html – tutorials 
· http://calculator.maconstate.edu – more tutorials
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Getting Started 
· Key Arrangement 
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· Adjusting the Display Contrast:  ( ( (lighten) and ( ( (darken)
· Mode Settings:   (, then use (, (, (, ( to highlight, and ( to select
· Operations:  (, (, (, (, (, (, (, etc. 

· Editing:  [ENTRY], ( and [INS] (insert, using ( ()
· Subtraction (() vs. Negation (() 

· Assignment Statements (() & Evaluating an Expression (()
Financial calculations using the TVM Solver (Time Value of Money)
You are thinking about buying a 2004 BMW 3 Series 330Ci.  The dealer will sell you the car for $34,000.00, and offers financing at 3.9% per year for three years.  What will your monthly payment be?
· Set the Mode to fixed-decimal with two decimal places: ( ( ( ( ( (
and set graphing mode to parametric: ( ( ( (.
Exit back to the home screen using [QUIT] : ( (
· Start the TVM Solver:  
  
[APPS] ( 
select 1:Finance from the APPLICATIONS menu

(

select 1:TVM Solver from the Finance CALC menu
· Set values for the Financial Variables: 
 
36 ( 
N: total number of payment periods
 
3.9 ( 
I%: annual interest rate
 
34000 ( 
PV: present value
 
( 

PMT: payment amount (per period)

( 

FV: future value
 
12 ( 
P/Y: number of payment periods per year
 
( 

C/Y: number of compounding periods per year
 
( (  
PMT:END indicates that payments due at end of period
· Solve for PMT:  use the ( key to highlight PMT; press ( [SOLVE] (the ( key) 
· The display should show -1002.30 as the payment amount.

· Note: can also get this using the tvm_pmt(N,I%,PV) function from the Finance CALC menu
Your credit union offers financing at 3.5% per year for four years.  What will your monthly payment be?  
(Answer: -760.10)
Plot the balance at month T: 
· Press ( to display the parametric Y editor

· Turn off all stat plots (Plot1, Plot2, and Plot3 should not be highlighted)

· Press ( to define X1T as T. 
Press [APPS] ( 9 ( ( to define Y1T as the balance at time T.
· Press ( to set the window variables:
 
Tmin=0
Tmax=48
Tstep=3
 
Xmin=0
Xmax=48
Xscl=6
 
Ymin=0
Ymax=35000
Yscl=5000
· Press ( to see the plot.
Make an amortization table (showing quarterly values): 

· Press ( [TBLSET] to display the TABLE SETUP editor.  Enter these values:
 
TblStart=0
(Tbl=3
· Press ( [TABLE] to display the table of outstanding balances.

· Alternative Method:  
Press ( ( ( ( ( ( ( ( ( ( ( to select the graph-table (G-T) split-screen mode,
then press ( to display the graph along with the time (X1T) and balance (Y1T) table.
Assuming an inflation-adjusted rate of return of 6% per year, what is the net present value of each option?
· Use the TVM Solver with
Dealer Financing: N=36, I%=6.0, PMT=-1002.30, P/Y=C/Y=12  (ans: 32,946.62)
CU Financing: N=48, I%=6.0, PMT=-760.10, P/Y=C/Y=12 (ans: 32,365.30)
Reset the display and graph settings

· Press (.  For each row, highlight the first option and press (.
Use  ( [QUIT] to get back to the home screen.  
Modeling with Data I:  Stopping Distance 

The U.S. Bureau of Public Roads conducted tests to determine braking distance.  The following table gives the speed (v) and average braking distance (d) from these tests:

	v
	20
	25
	30
	35
	40
	45
	50
	55
	60
	65
	70
	75
	80

	d
	20
	28
	40.5
	52.5
	72
	92.5
	118
	148.5
	182
	220.5
	266
	318
	376


Assuming constant deceleration during a panic stop, the braking distance is proportional to the square of the speed (v2).  That is, d = k v2.  One way to estimate the value of k is to do a linear fit of d vs v2.
Start by putting the data (above) into lists:
· If needed, reset the list names by pressing ( 5:SetupEditor
· Select the STAT EDIT mode:  ( ( 

· Put the speed values into list L1:  
a) Call the sequence command, seq(, from the LIST OPS menu using ( [LIST] 5:seq(
b) enter the parameters for formula, variable, start, stop, step:
 
 ( ( ( ( 20 ( 80 ( 5 ( 
c) and store the result in list L1: ( ( [L1] 
· Put the distance values in L2:
a) Use the arrow keys to get to the second column (L2)
b) Arrow up to highlight L2, then press ( ( to erase any previous data
c) Input each value, followed by (
Plot d vs v to get an idea of the relationship:

· Turn off all the Y-VARS plots: ( ( 4:On/Off… 2:FnOff  (
· Bring up the Options screen for Plot1: ( [STAT PLOT] 1
· Use the arrow keys and ( to select the following options:  
 
On, Type: scatterplot ((), Xlist: ( [L1], Ylist: ( [L2], Mark: (your choice)
· Get a good ballpark “window” for your stat plot:  ( 9:ZoomStat 
· Refine your window: ( 

Xmin=0
Xmax=85
Xscl=10
 
Ymin=0
Ymax=400
Yscl=50
then press ( to display the plot.
Some easy-to-access line fits:

· Turn on the r 2 display by turning diagnostics on:  
( [CATALOG] (above the ( ) [D] to quickly get to the functions starting with “D”, 
 then down-arrow until you highlight “DiagnosticOn”.
Press ( to paste DiagnosticOn to your home screen, then ( again to activate.
· Fit a quadratic to your data, and put the equation in Y1: 
  
( ( (CALC submenu) 5:QuadReg ( [Y-VARS] 1:Function 1:Y1 
Note:  By default, the TI assumes that the X values are in list L1 and the Y values are in list L2.  If that is not the case (see plotting d vs v2), you must specify the lists in X,Y order:  
 
QuadReg L1,L2,Y1 .
· Repeat, but fit an exponential:  ( ( 0:ExpReg Y1 
See if the assumption that d is proportional to v2 (d = a v2) is reasonable:

· Put v2 in L3:
a) Select the STAT EDIT mode using  ( ( , then move to the L3 column
a) Clear any old values from L3: ( (
b) Store the new values: ( [L1] (
· Plot d vs v2 to see if proportionality is a reasonable assumption
a)  Turn off the Y-VARS plots
b)  Bring up the Options screen for Plot1, and change: Xlist=L3, Ylist=L2
c)  Get a good ballpark “window” for your stat plot, then refine the window settings
d)  Refine your window: 

· The TI doesn’t have a “through the origin” regression (Y = a X) built in, but you can easily get the least squares estimate: 
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 where the yi values are in L2 and the xi’s are in L3:
 
Sum(L2*L3)/Sum(L32) ( ( [A]
Note: get “Sum(” by using ( [LIST] ( ( (MATH submenu) 5:Sum( 
· Put the regression equation into Y1 and plot it with the data:
 
Y1=[A]*X 

Modeling with Data II:  Heat Transfer (Hands-On Experiment)
Collect real-world data and use it to model the behavior of a cooling temperature sensor.
(See the “Cool It!!!” project handout.)
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