0.7 Graphing Features: Value (Eval), Zoom, Trace,
Maximum /Minimum, Intersect

e Value (TI-83 and TI-89), Ewval (TI-86)

The Value or Eval feature allows us to enter a specific x—coordinate and the cursor
moves to that particular point on the graph, indicating the corresponding
y—coordinate. Thus, we can evaluate the function for a given value of x, and find y,
or we might find the y—intercept by entering x = 0.

TI-83 (see page 84), TI-89 (see page 85), TI-86 (see page 86).
e Zoom

The Zoom feature has several options available. We have already worked with Zoom
Standard when we were graphing Polynomial Functions in section 0.2.2. Now, we
will look at Zoom Box and Zoom In. We will work with Zoom Square when we graph
circles in section 0.3.3. You may want to explore some of the other options.

TI-83 (see page 87), TI-89 (see page 89), TI-86 (see page 91).
e Trace

To try the Trace feature, graph any function you wish.

TI-83: Press . TI-89: Press . TI-86: Press .

Using the left and right arrow keys move the cursor along the graph. Notice how the
xr— and y—coordinates change as the cursor moves.

Trace will also duplicate the function of Value or Eval. Press , then enter
a value for z. The cursor moves to that point on the graph, showing the
corresponding y coordinate.

A word of caution: Normally, Trace is not the best tool to use. There are usually
other functions available that produce more accurate answers than Trace.

e Maximum/Minimum

The Maximum or Minimum feature finds the largest or smallest y value of a function
within a specified interval.

TI-83 (see page 93), TI-89 (see page 95), TI-86 (see page 97).
e Intersect

The Intersect feature finds the point of intersection of two functions within a
specified interval. An example is worked through in section 0.9.2.

TI-83 (see page 138), TI-89 (see page 141), TI-86 (see page 144).



TI-83: value

Graph y = 2z — 1 on [-5,5] by [-5, 5]

/

Press (2nd) and (Calc)), . Lallie

then select 1:value :EE‘F‘I;I
SEminimum
43 max1mum
i intersect
B dusdy
TS Oy

We see the graph and we
are asked for the z—coordinate.

Suppose we enter 2.3 and press .

T=2h-1

L n=z.3 fﬁf?ﬂj

The cursor has moved to x = 2.3 and shows us y = 3.6.
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TI-89: Vvalue

Graph y = 2z — 1 on [-5,5] by [-5, 5]
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Fir| Fe=| FZ F4 FEr| Fir |Fre ¥
Tools|Zaom|Tracg|RsArarh|Makh|Draw|Fen|:-

We see the graph and we ;

are asked for the x—coordinate.
(The values for xc and

yc show the current placement
of the cursor.)

It = s 3
FAIN RADAFFROY  FUNL

Suppose we enter 2.3 and press .

Fir| Fer| F= F4 | FEx | FBe [Fre#E Fi<| Fer| F= F4 | FEx | FB [Fre# 5

Taols|2oom|Trac|ReArarh|Makh|Draw|Fenf:- Toals|2aom|Trace|ReArarh|Math|Dr aw|Fenf:-
1 1

Ewval ==7%

“oiZ2. yci - 8734177 HCIZ.3 Uoii. 6

AN FAD AFFROR  FUNC HMAIN FAD ERACT FUNC

The cursor has moved to x = 2.3 and shows us y = 3.6.
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TI-86: Eval

Graph y = 2z — 1 on [-5,5] by [-5, 5]

Foro=THIND T 200M TTRACE TakAFAY

Press to see additional options, then again.
THHTH T OFAR TFORMTI TROETRCG0E b FEVAL DETRICTRCEIC ] |

Press | F1 Eval) and we are

asked for the x—coordinate.

Eval x=

FEvL TSTRICT ReFICT I 1

Suppose we enter 2.3 and press .
' / |
Eval x=2.3
FEvRC ToTRICTReFICT I | XL LR

The cursor has moved to x = 2.3 and shows us y = 3.6.
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TI-83: Zoom

Graph two functions: y=+/z and y = 2?4+ 0.5 and determine if they intersect
by visually inspecting the graphs.

Enter the two functions (left picture). Using a window of [—1, 2] by [—1, 2], the graph
looks like the right picture.
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wYe=
“WE=
“We=

To see what is happening where the two curves appear to intersect, press
(left picture). Select 1:ZBox to see the right picture. (The cursor may be at a
different spot on your graph.)
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We need to draw a box around the section of the graph on which we wish to focus.
First, we indicate the top left corner of the box. Use the arrow keys to move the
cursor to the left and above the point of intersection. Press and you see a
small box (left picture). With the arrow keys, move the cursor and draw a box
around the point of intersection (right picture).

hN AN

n=1489:817 Y=.B:E7096E nEia 1L e ki b
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Press and that section
of the graph is redrawn.

Now it is obvious that the two curves
do not intersect. !

n=bzelrozl Yeee0Bes Y

Return to a window of [—1,2] by [—1,2] (left picture). This time press and
select 2:Zoom In (right picture).

AN L

Move the cursor to the spot you want to be the “center” of the new graph. Suppose
we put it just above the point of intersection (left picture). Press and the
graph is redrawn (right picture).

AN #

n=hoyzRE: Y= pBzEhEED n=hoyzERE: Yo pBrE4RZD

Again, it is obvious the two curves do not intersect.
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TI-89: Zoom

Graph two functions: y=+/z and y = 2?4+ 0.5 and determine if they intersect
by visually inspecting the graphs.

Enter the two functions (left picture). Using a window of [—1,2] by [—1, 2], we see
the graph in the right picture.

u5=
5=

gy3ixi=
HMAIM FAD AFFROR  FUMC AN AD AFFEOY  FUMC EATT

To see what is happening where the two curves appear to intersect, press
(left picture). Select 1:ZoomBox to see the right picture. (The cursor may be at a
different spot on your graph.)

7
\\ %t Faomiut. | \
d: Zoombec
E:EnnquP

f ZoomStd
— FifoomTria —
Sdloomnlnt 1=t Corner?
woi.5 l ucs. S
TYFE OF USE 311 + [EMTER] OF [ESC] UZE €314 + [ENTER] OF [EZC]

We are asked for the 1st Corner?. We need to indicate the top left corner of the
section of the graph on which we wish to focus. Use the arrow keys to move the

cursor to the left and above the point of intersection (left picture). Press and
you see a small box at that spot, plus the question 2nd Corner? (right picture

151; Corner? Er'u:i Corner?
21518987 get . BS55263165 LZ2IS18987  got 85526316
MHIH RAD AFFRON  FUNC u5: {--}u + [ENTER] OF [E5(]
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With the arrow keys, move the cursor and draw a box around the point of intersection
(left picture). Press and that section of the graph is redrawn (right picture).

Z2nd Corner?
®*o it 2FS493Y ot F4210526

MAIN KEAD AFFRON FUMC MAIN FRD AFFROW FUMC ERTT

Now it is obvious that the two curves do not intersect.

Return to a window of [—1,2] by [—1,2] (left picture). This time press

and select 2:ZoomIn (right picture).

Hew Center?
woi.5 l ucs. S
TAIM AD AFFRO%  FUMC EATT UZE €14 + [EMTER] OF [E5C]

We are asked New Center? Move the cursor to the spot you want to be the “center”
of the new graph. Suppose we put it just above the point of intersection (left

picture). Press and the graph is redrawn (right picture).

Fir| Fe=| FZ F4 FEr| Fir |Fre ¥ Fir| Fi=]| FZ F4 FSr | Fir |Fr=#i
Tools|Zaam|Tracg|RsArarh|Makh|Draw|Fen|:- Touls|2aom|Trace|Re3rarh|Hath|Dr aw|Fen|:-:

S

Hew Center?
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TRIM RAD AFFROYX  FUNC EATT TAIN FAD AFFROX  FUMC EATT

It is now obvious the two curves do not intersect.
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TI-86: Zoom

Graph two functions: y=+/z and y = 2?4+ 0.5 and determine if they intersect
by visually inspecting the graphs.

Enter the two functions (left picture). Using a window of [—1, 2] by [—1,2] we see the
graph in the right picture.
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To see what is happening where the two curves appear to intersect, press
(left picture). Press which stands for Zoom Box and the graph is redrawn
(right picture). The cursor may be at a different spot on your graph.

N

/

virds WIND RN TRACE GRAFH
EOW | 2IM 1 20UT 0 2570 R2FREYE n=k p=E

We need to draw a box around the section of the graph on which we wish to focus.
First, we indicate the top left corner of the box.

Use the arrow keys to move the cursor to the left and above the point of intersection.
Press and you see a small box (left picture). With the arrow keys, move the
cursor and draw a box around the point of intersection (right picture).

NN

RERLES: Lt R R Y | Bl h AR FEE0REEEEL  weNELELZDOZEE
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Press and that section
of the graph is redrawn.

Now it is obvious that the two curves
do not intersect.

virds WIND RN TRACE GRAFH
EOW | 2IM 1 20UT 0 2570 R2FREYE

Return to a window of [—1,2] by [—1,2] (left picture). This time press
and for Zoom In (right picture).

e

Fori=THIND T 200M TTEACE TakAFAY W=k y=k

Move the cursor to the spot you want to be the “center” of the new graph. Suppose
6

we put it just above the point of intersection (left picture). Press and the
graph is redrawn (right picture).

. +

R IEPANEEERLY  w= P4L0ZENEGER Rl Lh Dy LR L

Again, it is obvious the two curves do not intersect.
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TI-83: Maximum/Minimum

To see how Maximum works, graph y = —32% —4z+2 with a window of [—4, 2] by
[—5,5]. Since the leading coefficient —3 is negative, we know the graph of the
parabola turns down, and thus, has a mazimum value.

Press and clear any function(s) left over from previous work.

Enter the formula for y (left picture) and appropriate values for the window (right
picture).

Flobl Flokz Flots W THOOH
SR 1= A E e O amin= -4
WWe= AMaE=2
s Asc]1=1
“Ny= Ymin=-3

Y= Ymax=0
“NE= Yal=l
I sres=]

Press to see /-\

To find the mazimum value for this function, press (2nd) and (Calc) (left picture).

Select 4 :maximum by typing 4, or by moving the cursor to 4 and pressing to
see the graph on the right.

2 M= H -
value ffﬁu
P ZEFD \

Srminimnum e
43 M3z 1M
E:&ntgraect
s e 0 Left Bound?
Felfixids M= 2OPBFER VY=z.0ZEI0CH

We have to indicate an interval surrounding the x—coordinate of the mazimum value
we need. We are asked for the Left Bound. Move the cursor to the left of the high
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point of the curve, or type in something like —1 (left picture) and press

(right picture).

L R Al ks

/N

Lt Baund?
#=-1

:

(0 BT e s

Ridhk Eound?
e Y=

For the Right Bound, move the cursor to the right of the high point, or type in, say .5

(left picture) and press (right picture).

3 il ks ) Sl el ks
/-\ k 1
=, n=k Y=-75

We are asked to make a Guess?. Notice the arrows

above the curve which indicate the interval we are using

for our search. Move the cursor closer to the high point, rﬂ".

or just press . I'\I
Haximum
n=-.hBERAET Y= EIIEIEE

The mazimum value, using two decimal places is y = 3.33 when z = —.67.

The Minimum feature works in a similar fashion.
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TI-89: Maximum/Minimum

To see how Maximum works, graph y = —32% —4z+2 with a window of [—4, 2] by
[—5,5]. Since the leading coefficient —3 is negative, we know the graph of the
parabola turns down, and thus, has a mazimum value.

Press the green @ key and . Move the cursor to any function definition

that appears and press .

Enter the formula for y (left picture). Press and verify the formula is correct
(right picture).

~FLOTZ
yl=
u%=
Ui=
|=|q.= Y
y5= 4
':lE'= Y
|=|?= Y

= ur=
gl Cx = -3 d—du+d HZ2Cwdi=

2

3=
=
S=
5=
7=

FMAIN EAD AFFROH FUMC MAIN FAD AFFROX FUMC

Enter appropriate values for a window of [—4, 2] by [—5, 5] (left picture).

Then press @ and | F3 Graph | to see the graph on the right.
|‘ F:I.vl szl F4 i
Tools[2aem ] Tools|2oem|Tracg|ReIrarhiMath|De aw|Fen):-:

w“min=-4.

HMax=2Z.

#acl=1.

umin=-3.
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g=cl

wres=E,

TAIM FAD AFFRON  FUNC MAIN FAD AFFROR  FUMNC

To find the mazimum value for this function, press (F5 Math) (left picture). Select

4:Maximum by typing 4, or by moving the cursor to 4 and pressing Enter' to see the
graph (right picture).

F3 F4 [l FG- |F7
Trace|ReIrarhgbMADraw|Fen

1§Ualue

Fir| Fi=]| FZ F4 FSr | Fir |Fr=#i
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e

Lower Bouynd?
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We have to indicate an interval surrounding the x—coordinate of the mazimum value
we need. When asked for the Lower Bound, move the cursor to the left of the high
point of the curve, or type in something like —1 (left picture) and press
(right picture).

Lower Bound? Upper Bound?
wod -1 gc i FI506459 HWoE TLO9EZH2SE uct 30716231
TAIM FAD AFFROR  FLUNC MAIN FAD AFFROR  FUMC

Notice the arrow above the xr—value indicating the leftmost endpoint of the interval
for our search.

For the Upper Bound, move the cursor to the right of the high point, or type in, say 0

(left picture) and press (right picture).

Fir|Fer | F3 | P4 | For | For [FPe7E Fiz| Fer| F5 | T4 _ | F&r | Fo= [FPe7E
Too1s|2oam|Trace|RsArarh|Hath |0 aw|Fen|:- Tools|2aam|Tracg|ReArarh|Fath|Dr aw|Fen|:-
¥ 1 /Q\
Upper Bound? Haximum/
wia gt 3. 07 162351 ®CoE CLBEEEEEY  Jcoi . 3333333
HMAIW FAD AFFROW FUHC MAIN FAD AFFRON FUML
The mazimum value, using two decimal places, is y = 3.33 when z = —.67.

The Minimum feature works in a similar fashion.
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TI-86: Maximum/Minimum

To see how Maximum works, graph y = —32% —4z+2 with a window of [—4, 2] by
[—5,5]. Since the leading coefficient —3 is negative, we know the graph of the
parabola turns down, and thus, has a mazimum value.

Press , then |F1 y(x)=], and clear any previous functions.

Enter the formula for y (left picture) and appropriate values for the window [—4, 2]

by [=5,5] (middle picture). Press [F5 Graph] (right picture).

Plobl Flotz Flot: WINDO
RN R e o ®Min=-4
xfax=2 /\
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uMin=-5
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PV WIND 200M TRACE GRAPH da5c]=1

X ¥ | IN5F | DELF NZELCTR [ti= THIND T 200M TTRACE TGRAFHF w0)= DWIND 1 200M KTRRCE DGRAFH k

To find the mazimum value for this function, press [More] and [Fl Math] (left

picture). Press (F5 FMax]) to see the right picture.
IERATT ORAK FORMT STGED0E ROGDE Lifk Bound?

ROOT Bl eced FEHIN D FHAS b PR L35 A : - a

We have to indicate an interval surrounding the x—coordinate of the mazimum value
we need. We are asked for the Left Bound. Move the cursor to the left of the high
point of the curve, or type in something like —1 (left picture) and press
(right picture).

i k i
[ /[
LeftEaund? \ Ridht Eound?
w="1 =1 ¥z
Notice the arrow above x = —1 indicating the leftmost endpoint of our interval.
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For the Right Bound, move the cursor to the right of the high point, or type in, say .5
(left picture) and press (right picture). Now we see the arrow for the
rightmost endpoint of the interval.

1 ¥ { 1

Fidht Bound? \ Gugss?

¥=,0 %=k yz- 78

We are asked to make a Guess?.
Move the cursor closer to the high point, /’L\

or just press .

Maximur
x=-BBBBBEEERE  WR3.BEIEIIIIEE

The mazimum value, using two decimal places, is y = 3.33 when z = —.67.

The Minimum feature works in a similar fashion.
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