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Propose: To introduce the students who are preparing to teach K-
4 to the basic graphing capabilities and procedures of the TI-85,
and to explore the properties of linear and quadratic functions
both nunerically and graphically.

Tar get : Basic skill in using the graphing package on the TI-85
and an intuitive understanding of the concepts of sl ope,
intercepts, parallelism perpendicularity; as well as linear
versus quadratic grow h.

W wish to explore the effect of performng a linear operation oOn
a set of nunbers. First we will consider the operation of
multiplication by %. Fill in the table bel ow where each entry in
the right colum is the corresponding nunber in the left colum
mul tiplied by
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Synmbolically if we let x denote a nunber in the left colum then
()x woul d denote the correspondi ng nunber in the right colum.
If we et y denote a nunber in the right colum then we have two
notations for each right colum nunber and we coul d express the
doubl e notation synbolically by the equation 'y = ()x, and we
could say that y is a function of x (in this case a linear
function of x).

In each of the followi ng tables assunme y (right colum) is a
linear function of x (left colum) and fill in the m ssing data.
Pl ot the correspondi ng data points, x on the horizontal axis and
y on the vertical axis, on the coordinate axes provided to the
right of the table. Connecting these data points should produced
a straight line, hence the use of the term linear function.
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ooki ng at your plots (graphs) which I1ine would you say
the steepest?
the | east steep?
rising?
decreasing?
#1 how steep is the line?
#2 how fast is the line rising?
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Suppose in all these graphs we change x by 2 units. 1In each
case determ ne the amount of change in y, and whether y gets
bi gger or smaller.

y = ()x: change iny = , Y gets
(circle) bi gger smal | er

y = X : change iny = , Y gets
(circle) bi gger smal | er

y =2x : change iny = , Y gets
(circle) bi gger smal | er

y =-x: change iny = , Yy gets
(circle) bi gger smal | er

= (-)x: change iny = , Y gets

(circle) bi gger smal | er



y = - 2X : change iny = , Y gets
(circle) bi gger smal | er

The change in y conpared with the correspondi ng change is X is
reasonabl e neasure of steepness of a line. 1In fact we nmake the
foll owi ng definition:

a

The slope of a line i s the (change in y)/(change in x).

Notice, if the change iny is large conpared to the correspondi ng
change in x then the line is steep. Conversely if a |large change
in x produces only a small change iny then the line is not so
steep. In each of the above lines, the change iny is conpletely
determ ned by the coefficient of x. What is the difference

bet ween those lines with positive x coefficient and those |ines
wi th negative x coefficient?

| ndeed the coefficient of x is the slope of the line. 1t’s size

nmeasures the steepness of the line and its sign tells whether the
line is rising or decreasing: slope > 0 inplies rising, and sl ope
< 0 inplies decreasing. Wat does slope = 0 inply?

Such
lines are called horizontal. What woul d be the slope of a
vertical 1ine? (Just how steep is “straight up?)

It’s time to start graphing on our TI-85. Turn the nmachine on
and choose GRAPH from the keyboard. Choose y(x)= fromthe bar
menu (on the screen) by pressing F1 fromthe keyboard. [f you
see a bunch of functions already on the screen and don’t want to
be bothered with them choose DELf fromthe bar menu repeatedly
until you have deleted all of them Now your machi ne shoul d be
asking you for the definition of yl. Define yl to be 2x by
sinmply typing in the expression. You nust make sure the machi ne
knows x is to be treated as a variable. Thus when entering x
into a function as a variable either choose x-VAR fromthe
keyboard or x fromthe active bar nmenu. Choose EXIT to return to
the original graph bar menu. The > at the right of the bar nmenu
indicates there are nore commands in the nmenu, choosing MORE from
t he keyboard shows them Keep doing this until you return to the
original graph bar nmenu. The GRAPH nenu itens we will use in
this exercise are ZOOM TRACE, GRAPH, MATH, and FORM.

First choose GRAPH fromthe nenu. You should see a graph of y =
2x. Does it |look Iike your plot? To check your
table of values for this function choose TRACE fromthe nenu
The cursor should be in the “mddle of the graph.” The right




arrow on the keyboard will nake the cursor trace the graph to the
right and the left arroww |l nmake it trace the graph to the
left. Notice that corresponding x and y val ues appear at the
bottom of the screen. Unfortunately they are not the x and y

val ues we used in the above tables. This has to do with the way
t he machi ne chooses the x values to put into it’'s table. W wll
talk nore about this |ater, perhaps. The ZOOM package let’s us
change the picture (viewing window i n conputer jargon) of the
graph to suit our purpose. This changes the x val ues the machine
uses, in particular, EXIT from TRACE and choose ZOOMfrom t he
menu, then choose ZDECM fromthe ZOOM nenu. (Renenber the MORE
command.) Now try TRACE again. (Renenber EXIT gets you back to

t he previous screen.) Now you should recover the data in your

t abl es.

Since the y-axis is shorter on the screen than is the x-axis,

t hese pictures are not square. That is to say, the length on the
y-axis is not the same as the length on the x-axis. However,
choosing ZSQR from the ZOOM nmenu squares up the axis, thus giving
a “truer picture of what is happening.” Try it. Now the graph
shoul d | ook very close to your plot. TRACE should work just as
bef or e.

Next choose FORMI fromthe graph nenu. W wll use this to
change the format of the picture to suit our purpose. In
particular “arrow down” to the “GidOf GidOn line.” “Arrow
over” to GidOn and press ENTER  Now choose GRAPH from t he nmenu
and see the effect of “turning on the grid.” Your screen should
| ook nore |like graph paper. W'’IlIl ook at all the above graphs
in the ZDECM ZSQR view ng wi ndow, and in GidOn fornmat.

Enter all the previous functions into your machine by choosing
y(x)= fromthe graph nenu, then arrow down to get the machine to
ask for the definition of y2. Enter y2 =x, y3 = ()X,

y4 = (-)x, y5 = -x, & y6 = -2x. Now choosing GRAPH fromthe
menu shoul d show all the graphs drawn at once. This is probably
too much information to see at once. W can “turn off” the graph
of a function without deleting it fromthe machi ne. Choose y(x)=
fromthe graph nmenu to view all the functions you' ve entered. |If
the = is “highlighted” that neans the function is “turned on” to
“turn it off” “arrow up or down” until the function is

hi ghl i ghted by the blinking cursor and choose SELCT fromthe
menu. This has the effect of turning “on” functions “off” and
“of f” functions “on.”

Turn on yl1l, y2, & y3 only and graph them The machi ne graphs
themin order fromyl to y3. Notice how the steepness decreases
wi th each graph. Now graph y4, y5, y6 only and observe the change
in steepness fromone graph to the next. Now, one at a tine,
graph the pairs yl1l & y4, then y2 & y5, and finally y3 & y6. Do
you observe anything special about these pairs?




What ? Notice in each
case the coefficient of x in one function in the pair equals the
negati ve reciprocal of the coefficient of x in the other function
inthe pair. This is a general way to determne if two lines are
per pendi cul ar by conparing their slopes.

Now graph on the same screen the lines 'y = 2x, y = 2x + 2, and y
= 2x -2. \Wat’'s special about the relationship between these
lines?

Lines with the sane slope are called parallel. Using TRACE
determ ne where each of these lines crosses the y-axis (y-
intercept) and the x-axis (x-intercept, or root). (Notice the up
or down arrow allow you to junp fromone graph to the other in
TRACE with nore than one function graphed.) Wth these |ines
graph y = -()x + 2 and notice it is perpendicular to all three.

It is often inportant to find where two lines intersect. W'l|
| earn several ways to approach this problem Two are avail able
to us now Gaph the twolinesy =-()x +2 andy = 2x - 2. Use
TRACE to estimate the point of intersection to be at x =

and y =
Anot her way to find then intersection point of two graphs is to
choose MATH from the graph nenu, then I SECT fromthe MATH nenu.
Use the arrow keys to position the cursor close to the
intersection point and press ENTER tw ce. The machine wll find
t he approxi mate val ues to be

X = and y = Now do the probl em
by hand as shown in the text. Wat did you get? x =
and y = . Are these the sanme?
~Expl ai n.
Find all the points of intersection of the three linesy = -()x
+2,y=2x- 2, &y = -X. They are ( : )
: ) . & ( , ) -

Oten the nost inportant attribute of a function is its rate of
growth. Linear growth can be thought of as “steady” or “constant
“ gromh. Changing x by a fixed anount al ways produces the sane
change iny no matter how big x is. For exanple let y = 2x - 2.
If x changes from1 to 2 then y changes fromO to 2, producing a
change iny of 2. |If x changes from 10 to 11, what is the
resulting change in y? If x changes from 500 to 501, what
is the resulting change in y?

If the change in x is 1, then the change iny is

i ndependent of the actual value of x. Notice if x changes by 1
then y changes by the slope. This should not be too surprising
since, renmenber, the slope equals (change in y)/(change in Xx).



In practice the growh rate of sonething m ght not be constant.
For exanple if you drop a bal
So it will
it did during the first second.
di stance is |l ess when tinme changes fromO to 1 than when tine
changes from9 to 10;
both cases.”

it falls.

In fact,
is an exanpl e of
graph the function
keyboard clears the nmenu fromthe graph scree.

travel

y = x"2

3.

off a building it gains speed as
further during the 10 Th second than
I n ot her words,

“the change in

even though the change in time was 1 in

t he di stance sonething falls due to gravity
quadratic growth. To “see” this type of growth
(Pressing CLEAR fromthe

O course

pressing EXIT will get it back.) Use TRACEto fill in the data
in the follow ng table:
old x |new x | change oldy new y |[change in
in X y
0 1 1 -3 - .01
2.99
1 .2 1
2 .3
1 1.1
3 3.1
10 10.1

VWhich is the better growh rate for your salary as a function of
time: |inear or quadratic?

Expl ai n.

VWhich is the better growh rate for the nunber of aids cases as a
function of tinme?

Expl ai n.







