DEMONSTRATING THE T1-92

IN 10 MINUTES

Texas Instruments' new T1-92 offers the features of programs like DERIVE and CABRI GEOMETRE - among
other things - and still gives the user the full independence of a calculator that is small in size, light in weight,
and utterly robust (so that it is perfectly suitable for a student's school bag). In the following 10 minutes | will
demonstrate a small portion of what the T1-92 can do for you.

We start with a simple symbolic operation:
0 X+2+xX+3

As one types this, the characters appear in the line editor at the bottom of the screen:

%/ 2+ %/ ] ‘

MAIN FAD AUTO FUNC /20

We press (ENTER) to conclude the input and perform an automatic simplification.
o0 (ENTER)

viﬂ |F| 1 J;Er*a EFagchD{ﬁ;rTPr*ngm I IIITC 1 Ei-aarEE a-z.. ]

i B 3%

2 3 =

FMald KRD AUTO FUHC 1/20

The first history pair is now displayed in the history area (this is the space between the menu bar and the line

editor). A history pair consists of the entry (left) and the answer (right). As a next example we will enter the
. X+1 . .

expression 1 in two steps:

0 (x+1)=+(x-1) (ENTER)

a2t 1 ®+ 1
=1 =1

Cut1d Cx—12

MAlN EAD AUTO FUNL 2730

Pressing the square root key inserts a square root symbol and an opening paranthesis into the line editor:

o [V]
{(

AN FAD AUTO FUMC 2/30

To copy the last answer into the line editor, we highlight it and press (ENTER) for the copying.
0 A (ENTER)

Jxt LS <+l
-1 w1 =1

T< (G170

MAIN FAD AUTD FUNC 12 MAlN FAD AUTD FUMC &¢Z0

It remains to type the closing paranthesis and to conclude the input with (ENTER):
0 ) (ENTER)
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w41 w41 LSS w1
P #=1 =1 %=1
JTCCw+1 D (=123 JC 12 Aa—100
HMAIM FAD ALUTO FUMC &z MAIW RAD ALUTO FUMC Z/Z0
Calculus

The next example shows how the TI-92 can do calculus. The differential operator can be entered, for example,
by using the (d) key (which is the second function of the key (8), left picture). In order to differentiate the last
answer, we highlight it (right picture),

o (d)
“+ 1
| |
®—1
7<) (144
MAIN KAD AUTO FUHC /30 FMAIN RAD ALUTO FUMC 1/ =

copy it into the line editor, and insert a comma, the differentiation variable x and a closing paranthesis.
0 (ENTER),x) (ENTER)

.i[:ﬁl] 1
duldx-1
(x- 12 |2

AT/ =177

MAIN FAD AUTD FUNC /%0 ‘ MAIM FAD RUTD FUMC 4720

It is simple to evaluate this derivative at a specific point, e.g. at x=2. Since the last entry still is displayed in the
line editor, we use the right arrow to remove the highlighting and position the cursor at the end of the
expression. Then we enter the »With« operator (denoted by a vertical bar) and the constraint x=2:

o [|] x=2 (ENTER)

®+1

.E[ W - l]l}F2
BCTC i+ D C—100, x

HMAIW EAD AUTO FUMC 4/Z0 | FMAIW RAD AUTO FUMC E/z0

-~
3

To obtain a numeric approximation instead of the above exact result, we use [ 4 ] (ENTER):
0o [ 4 ](ENTER)

li[}“"l]w:z -.57735

el

FMAIN KAl AUTO FUMC &/%0

1 . .
3 dx ? We first enter the expression

1+x 1+x
0 1+(1+x"3) (ENTER)
1 1

1 +>c:3 x3+ 1
101 +x"3)

MAIN EAD AUTO FUNC 7720

How about computing J.

We then enter the integral operator via the keyboard and highlight and copy the last answer:

o [

- 1
-I'{I 1+ ="
I
MAIN RAD AUTO FUMC 7720 MAIN RAD AUTO FUMC 1/ 7

We copy the expression into the line editor, insert a comma, the integration variable x, and a closing paranthesis,
and conclude the input with (ENTER).

o (ENTER),x) (ENTER)

©2004 B. Kutzler Texas Instruments
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-Hx31+ 1]“

[+ 1)°
1 —— . . -
{2525 moa( o)
£ + I
TCL/Cx"3+17] | Sl ™3 +1 0, %0
HMAIN FAD AUTO FUMC 7/30 MAlM RaD AUTO FUMC BAZ0

Solving equations

We want to store 150 bottles of wine in the form of a triangle: n bottles in the first row, n-1 bottles in the second

row, etc. With how many bottles should we start the first row? Employing the formula ZT s (n+1)n, this
1=

leads to the problem of solving a quadratic equation. We will use the T1-92 to find n:
0 (n+1)n+2=150 (ENTER)

din*lin LEGESY]
L

150 = =130
Cn+ldn~2=150
MAIN KRD AUTD FUNC 5730

There is no »Solve< key on the keyboard, but we find a respective function in the ALGEBRA pull-down menu:
0 (F2):ALGEBRA

Fzr Faw
Algesbra

Eialuei

I:Itm;r*TF'r*ngm I IIITI: 1 Ei-a:rEE a—Z.. ]

;expahd(
=zer*c|5(( Eiz ;
L approx 2w =
fcombDenoms Iz tan‘i[%]
tpropFrace | 4
=?SQ =TS . 3
tTrig
tComples b LGRS Y

- tExtract » 2 =150

Cn+1>n/2=150

TYFE OF UZE £3*t4 + [EMTER]I=0K AWD [EZCI=CAMCEL

We use (ENTER) to copy the highlighted option, which happens to be SOLVE, into the editor.
o0 (ENTER)

solved]
HMAIM KAD AUTD FUHC 8/20

We also copy the last answer and add the variable with respect to which the equation should be solved.
0 A (ENTER) ,n) (ENTER)

1 Fer Fvr |_ Fi™ FE FE
- {—|Fllgebr'~aTCalc.TDt,her*TPr*ngDTlilear* - ]
[] 3‘ dx
w4+ 1
2
[x+1]
lh| ————— Z(z2-x-1)
[|x2—x+1| +ﬁ'ta”"'[T
1 = 3 ) -501ue[w= ISEI,n]
+17- Ih+
o lh Jh=15|3| tn-lh :|=15E| _ -laEeT + 1) _[iEei -1
2 2 ns———— or n=—"—7—
soluvetn¥(n+l > 2=150] colvetn*Cn+l>-2=150_n>
HnlW KAl AUTO FUWC 8/%0 FIAIN RAD AUTO FUMC 10750

To obtain a numerical approximation also, we repeat the computation with [ ¢ ] (ENTER).
o [®](ENTER)

. +1
%=158,h]

= 16,8277 ar n= -17. 8277

soluein¥{n+13-2=150_n

HMAIN KRD AUTO FUMC 1130

u 5|:|1ue[

There are more methods of entering a function: there is a >Catalog« to choose from and there is the >Math< menu,
both of which can be accessed via the keyboard. Or one simply types the function name:

0 solve(x*4-1=0,x) (ENTER)

©2004 B. Kutzler Texas Instruments
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lsnlue(x4—1=ﬂ,x] w=1 ar == -1
solue Cx™d—1=0_x>
HMilN AN AUTD FUNE 12730

The soLVE function produces the real solutions only (properly separated by the logical or operator), which is
what most teachers prefer. For obtaining the complex solutions also, we need to change the function name to
CSOLVE, which can be done e.g. by inserting the letter >c< infront of the expression.

o <€c (ENTER)

- E-SD].UE'[:KIq -1=0, X]

=4 or x=-1 or x=1 or x= -1
Eoluve(x™4—1=0,x> czolued{x"d—1=0, x>
HilN FAD AUTO FUNC 1zZ/30 FATH RAD AOTO FUML 15730

In the next example we restrict the domain for the solution to the positive real numbers. This is done by copying
the penultimate entry into the editor and adding the »With« operator and the constraint x>0.

0o AMMAENTER) [|] x>0 (ENTER)

[ =01uel, ::-::4 -1 =0, :]
L] cSDlue[xq' -1=0a, xJ

=1 or x=-1

:x::i or x=-"i or x=1 or x=-1 -solue[x4—1=ﬂ,x]|x>l3 w=1
csoluedx™4-1=0,x2 solueCx 4—1=0,x3 | x>0
HalH RAD AUTO FUMC z2/1% HATH RAD ALUTO FUME 14750

So far, the T1-92 was used as a »symbolic calculator« for processing algebraic data (as opposed to the »scientific
calculator« which processes only numbers). However, the TI1-92 also is a very useful educational tool for
learning mathematical skills like, for example, solving equations.

We start with the simple equation 5x -6 =2x+15 and then we will choose and apply equivalence transforma-
tions step by step, aiming at gradually transforming the given equation into the form X=...

0 5x-6=2x+15 (ENTER)

BS-xw—G=2-x+15 S x—GB=2-w+ 15
Lx—h=2x+15
HAIN RAD AOTO FUNC 15750

The (ANS) key (which is the second function of the >negative< key) introduces the expression ANS(1), which
refers to the last answer. This provides a useful method for applying an equivalence transformation to an
equation:

0 (ANS) -2x (ENTER)

B[(5.x-6=2-x+15]-2-x I-x—-6=15

HMAIW EAD AUTO FUNC 16/20

A useful next step would be to add 6 to both sides:
0 (ANS) +6 (ENTER)

BT x-6=151+6 I-x=21

MAIM FAD AUTO FUMNC 17 /=0

Many beginners make a fatal (but typical) mistake here by argueing that »there is a 3 infront of the variable x.
To get rid of the 3 | need to subtract 3«. In a hand calculation they would end up with the wrong solution x=18
and would have difficulties in detecting this error. If, however, they use the TI1-92 as shown here, thus delegating
the application of the equivalence transformation to the calculator,

o (ANS) -3 (ENTER)

W3 w=211-3 T-x-3=18
anst1>—3
HMAIW RAD AUTO FUMC 1B/ =0

they receive an immediate feedback on the >quality< of their choice: Since -3 did not simplify the equation
further, this equivalence transformation was not a good choice. So we better delete the last history pair

o A (CLEAR)

B(Tx-6=15]+6& Tow=21 S x-6=2-x+15)-2'x Jx—-B6=15
m(Tox=211-3 5 -3 = 15 Ix-6=15]1+6 I m=21
ans¢1>-3 ans<¢1>-3

FAIN FAD AITH FURE 1718 HAIN RAD AT FONL 17750

©2004 B. Kutzler Texas Instruments
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and try something different:
o ¥ (ANS) :3 (ENTER)
g Sow=21

5]
anst1>.3

MAIN RAD AUTO FUNC 1B/20

Plotting graphs
The command for plotting a graph can be found in the OTHER pull-down menu.
0 (F4):0OTHER

1 Fer F3r
-E AlasbralCalc

=4 O
L] 501ue[><4 -1=0,
B —6=2-x+15
m(Sex-E=2-x+1

x:

t0elllar

iC1lrGraph
CleI0

[aalnattswa gl e td N
T
=
[
=

W(3x-6=151+6 Frdi+ Tow=721
3-x=21 =,

= tHewFold ®=7

ans(1>»/3

MAIN EAD AUTO FUMC 1B/Z0

A shortcut for selecting one of the menu options is pressing the key that corresponds to the character left of the
option, e.g. the key (2) for the GRAPH command.

0 (2):GRAPH 5sin(x) (ENTER)

viﬂlzrn:-zgm Trf;ceTRelgriaphTHFastTh D:*E;u]t? fj' m

VA /SN
VAR VAR

MAIM EAD AUTO FUMC

This command automatically switches to the graphics screen, which is overlaid the home screen we have been
using so far. (HOME) (= [ ¢ ] (Q)) is the hot key for switching back to the home screen. We use it for plotting
another graph.

0 (HOME) graph x+3 (ENTER)

@Tﬂl;@gra Eraglvc, D{P‘;TE'PTPPF‘EISNIDTCIEE;E a—z...] :a ZFDZDN Tr‘r.;c,e Relat-;aphlmrasth D:*an 1: ‘:,‘?
meolvelx?-1=0.x)|x>0 x=1
Box-6=2-x+ 15 Sx-B6=2-x+15

B(5-x-6=2-x+15]1-2-x Ix—-6=15 ‘-.\ /\
B(Ix-6=15)+6 Tox=21 %,
. 3-><3= 21 oo W \_/

B Graph S5-sinx) Done

Graph Ssintx)
HAId EAD AUTO FUMC 18/%0 MAIN FEAD AUTO FUML

However, it would be nice to see the home screen and the graphics screen at the same time. This can be achieved
by splitting the screen via the MODE menu. We open the MODE menu, change to its second page

o (MODE) (F2):PAGE 2

©2004 B. Kutzler Texas Instruments
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,,’ = “MOGE - ™ ,,’ = “MOE - ™
Fi Fz [ Fi Fz ]
Page 1|Fage 2 Fage 1|Page 2
Graphie s e sasanennns * « Split Screesh..

Curtent Folder....

. Ent.er=5SHAUE

Elis?lag Digits....
g BTl E s s nnsnmnnnns RAOIAM+
Expornential Format HOEMAL -+
Complex Format.... REEAL? '\_-;
— Uector Format..... RECTAMGULAR +
* Pretty Print...... OH -+

ESC=CAMCEL »

Sl IR

Exact-Approx

. Ent.er=5SAUE

AUTO+

ESC=CAHCEL » |

UZE € AMD * TO OFEW CHOICE:

UZE £ AMD + TO OFEM CHOICEX

and select the LEFT-RIGHT option from the SPLIT SCREEN selection menu.
0 = (3):LEFT-RIGHT (ENTER)

1" |_Fzr Fx

A

v e [Z0om Tr‘ac,eTReE-ErllalEhTHFastTh D:'-E;u]t? IS;?T_\

Wi x-E=1o]F 6
Iom=21

3ox=21 _
R #=7

Sy

MAIM

¥

—
FAD AUTO

m Graph S-sinlx)
Dohe

Dohe

m Graph %

FUNC

Pressing any edge of the cursor pad switches on the display of a graphics cursor. This cursor can be moved via
the cursor pad. Its coordinates are displayed in the lower left corner.

o . V..

1 Fzr Fz

4 7
- E Zoar Tr*ac.eTReGr*aphTHath Dr*awTFv

FEr F&r

2R

A

[Flirx-c=1o]+6
Jrm=21

- 3x=21 o

B Graph S-sind=)

UV
B Graph % Dore
“o i1, 2E5
gct -1, 22449
MAlN EAD AUTO FUNE

The (F3) function key switches on the trace mode. In trace mode, =» and € move the cursor along a curve. A
and W let you set the cursor on another curve (in case there is one).

o (F3):TRACE .. ¥ A
viﬂ Zgzc‘l'm Tr*r;ce ReEfrlia
i

wor 2.41379
yoi 3. 32614
HHIN

V

EaD nUTD

FL Trav‘[ F2 T P4
- E Zoom|Trace|Relra

(FL ]’rz-‘[ F¥ T Fi
- E Zoom|Trace |Rebra)

A

A

vy

xoi2.41379
yot, 204393

HIM

Eab RUTD

vy

wor 2041379

Yot 3, 32614

———
5E €314 OR TYFE + [EZC]=CAMCEL

The MATH menu offers a wide range of commands for analysing a graph or drawing something to it. We
demonstrate the TANGENT command.

0o (F5):MATH

©2004 B. Kutzler
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Texas Instruments



Texas Instruments / Demonstrating the TI-92 in 10 Minutes / by B Kutzler / revised 11.11.04, 09:53 page 7 of 13

1 Fev |_ F% e NS FEv | _FG™ [F7
- E Zoom|Trace ReGPaph —|[Zcom Tr*ai:eTReEr*aphTP‘lath I:Ir*al.uTrv ﬁf |
TPLE =-E=12]+E
£ Iox=21
E g2 w=21 -7
i Intersection 3 wE=
Silerivativesk .
1 Frlfowide B Graph Sosingx)
2:Inflection Dore
liztance w
E. Tangent. Tangent_at? ® Graph < Doke
E:Sﬂcd xc: 41379
: 2 A0e ci3. 32614
TTFE OF USE £374 * LEMTERI=OR AMD (ESCISCAMCEL m 314 + [ENTERI=OK AND [ESCIZCANCEL

Note the question above the cursor coordinates. We need to specify a point at which the tangent should be
drawn. Since we are happy with the current cursor position, we simply press

o (ENTER)
1 5 FE= |[F7
- E Lo Tr‘aceTReEr‘-aphTHath I:lr'-al.alTF IS;? |
Bl <-c=10]+6&
Fouw=21
Fox=21 _
N AP e
m Graph S-sinlx)
® Graph % Done
y= -, Fa32x
+12. 3373 |
HAIN RAD AUTO FUNC

We conclude the demonstration of the graphics capabilities by shading the area between the two curves. Again,
we need to answer a couple of relevant questions.

0 (F5):MATH (C):SHADE (ENTER) (ENTER) -8
1m_Fer F2 FYy Fer [ Fzr F3 1 [_Fev F2 Fy
v fo (200 | Trace [Refra - {— Zoom|Trace ReGPa| L4 {— Zoon|Trace ReGPa| w = |Z00m | Trace |ReGra

1 2 2 2

woi 2. 41379 x%ei2, 41379 wedd, 41574 HEd
Yo, 32614 gt 504398 yci . BO4593 yi !, 304598
TVPE R UZE 1) + [ENTERI=ZOK N THPE DF USE €34 + LENTERI=K ANE TVFE Ok USE 434 + [ENTERIZDK ANC HIN R HUTD

o (ENTER) 8 (ENTER)

T Fiv 73 Fr
-E Zoom Trage ReEr‘a| v {— Zu:u:m Trace ReGra| v i— Znnm Trace ReEPa|
¥ 2 » 2
Upper Bound? Upper Bound?
AR i3
uct -2, 64368 ',In: -2 64768
TVFE OF USE €314 + [ENTERIZOR, AN MAIN FAD AT HIN FAD AUTD

Before we continue with demonstrating the interactive geometry application, we set the calculator back to full
screen mode.

o (MODE) (F2):PAGE2 = (1):FuLL (ENTER)

©2004 B. Kutzler Texas Instruments
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™ L rr L. 1 Fzw=

i FE+ [ F&™ [F7
- HODE - - E Ed=Taly Tr‘ac.eTReGr*aphTHath Dr‘*awTE- 35:9 |
=~ F1 Fe -
Page 1|Page 2
- Ep%l% ?-:Eeen ...... Eﬂlﬁ?_ﬂﬂﬁ
Fli PRassnnns I ap
Zelit 2 R E ....... Home + v
Humber DF raphs. l . x
Selit E&ﬁééﬁ'ﬁé.iia 1

Exact -APPFrOMe s ue. AUTO+ = W \/ '\'

—_

[

. tEnter=5SALE ESC=CAMCEL »
UZE % HND # TO OFEM CHOICES I FIRIN FAD AUTO FUNC

Interactive Geometry

To start the interactive geometry module, we open the APPLICATIONS menu by pressing the (APPS) key. We
select the GEOMETRY submenu the option NEW from therein.

o (APPS) (8):GEOMETRY (3):NEwW
AFFLICATIONZ B [F7
1.— Al é"yl
iy di1
3:hl1ndu:-u Ed1t:-r HEK
4t Graph E -
SiTable . . Tupe: Figure
%:Eatax’t’latEéxtEmtnr: Falder: =+
:Frogram itor - |m——|
22 Geonetiry b Yariables
FiText Editor 4 {Enter=0F__» {ESC=CAMCELD
Ny
HAIN FAD ALTO FUNC UZE  AND & T0 OFEM CHOICES

The TI-92 requests a name of the geometry figure. We call it G1.
o ¥ g1 (ENTER) (ENTER)

i HEH y

Tupe: Figure
Folder: mainz

Uarisble:ER] | +
CEnter=0K » C(ESC=CAHCEL

TYVFE + [EMTERI=0K AMD [EZCI=CAMCEL MAIM DEG AUTO FUMC

The screen now shows an electronic drawing board with a geometry cursor. The menu bar offers groups of tools.
To construct a triangle, we open the (F3) menu (left picture), from which we select the TRIANGLE tool. We move
the graphics cursor to the position where the first vertex should be and press (ENTER) to draw the point.

o (F3) (3):TRIANGLE WV ... ¢ ... (ENTER)

1 F Y £ ZHil
[‘F'ET‘F' | &F}T Tr--""vsuuwv

Tr1angle
Fnlu?
tReqular Polygon

+

i)
TVFE OF USE €T+ + [ENTERI=OK AMD [EZCI=CAMCEL AN TEG AUTO FUNL

Then we select the other two vertices, thus completing the drawing of the triangle.
0 A ..(ENTER) K .. (ENTER)

©2004 B. Kutzler Texas Instruments
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L N Ay e i

THIZ WERTEH FOINT

HMAIN DEG AUTO FUNC

To construct the three perpendicular bisectors of the three sides, we open the (F4) menu (left picture) and start
the PERPENDICULAR BISECTOR tool. We move the graphics cursor so that it points to the upper right triangle side
until the message »PERPENDICULAR BISECTOR OF THIS SIDE OF THE TRIANGLE« appears.

o (F4) (4):PERPENDICULAR BISECTOR N ...
e | [ X PR e R

-—-ru_h- ular Line
OF THIE $I0E OF THE TRIAMGLE

: L}
tMidpoi r‘-t FERFEMDICULAF EIFECT

tPerpendicular Bisector
tAngle Bisector |
tMacro Construction k
tllector Sum

ICompass

tMeazurenent. Transter

Locus
tRedefine Point

Lundm i LY ulw i [n Tl BN

TYFE OF UZE €311 + [EMTER]=0K AMD [EZCI=CAMCEL HMAIN DEG AUTO FUNC

Pressing (ENTER) introduces the said perpendicular bisector. We then move the cursor to the upper left side,
introduce its perpendicular bisector and repeat the procedure for the lower side. Clearly, all three perpendicular
bisectors intersect in one point.

o (ENTER) € ..(ENTER) ¥ ..(ENTER)

Y T N e g e o

FERFEMDICULAR EIZECTOR OF THIS ZIDE OF THE TRIRMGLE

HMAlN DES ALTO FUMC

Now we can move one of the three vertices and observe how the triangle and the three perpendicular bisectors
change their positions respectively. We prepare this task by selecting the POINTER tool from the (F1) menu and
moving the pointer to the lower left vertex.

o (F1) (1):POINTER ¥£...

) T R I L S 5N ) e e

=
i0ilate
diRotate % Dilate

THIZ FOINT

TYVFE OF UZE €314 + [EMTER]=0K AMD [E=CI=CAMCEL MAIN DEG AUTO FUNC

We press the hand key [ & ] and, while holding it down, we use the cursor pad to move the vertex. Observe how
the whole figure changes its appearance.

0 [R]€.. [£]-K..

©2004 B. Kutzler Texas Instruments
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R PR e Tgee | | | R - EAF e P e e

HAIM a DEG AUTO FUNC HMAlN a DEG AUTO FUMC
Before proceeding with the last example, we delete all objects in the current figure.
o (F8) (8):CLEAR ALL

7 HIOE L]
- 5! [l I—

Rl -7 .&T’ %‘T“*" e ]

L N

c1eur A1l "~y
f Delete all nbject%
giolete, | E :h EL:‘E;E;tCFEngcuE:HcELb
tClear = =

iFormat. +F L=
A2 Sk Page
B:Data Uie
CiClear Data LI e

TYFE O USE £+14 + [EMTERI=O0K AND [ESCI=CAMLCEL MAIN TEG AUTO FUNL

o (ENTER)

. N PN ) e 6

MAIN DEG AUTO FUNC

The next example shows a more advanced geometrical feature and a nice visualization technique that is

available on the TI1-92. We start by drawing a segment.
o (F2) (5):SEGMENT N... (ENTER) 9... (ENTER)

Ee-aiE Y = N e G =

: Ub
:Intersect1nn Pnlnt
iLine

fSegment.

./ THIZ FOINT

DEG AUTO FUNC

=] T el

ad
lector

TYFE OF UZE £3¥t4 + [EMTER]I=0K AMD [EZCI=CAMCEL MAIN

Now we draw another segment, whose lower end lies on the first segment and whose upper end is somewhere
arbitrary (left picture). Then we start the PERPENDICULAR BISECTOR tool again and move the cursor so that it

points to the second segment.
0 K..(ENTER) 9.. (ENTER) (F4) (4):PERPENDICULAR BISECTOR ¥...

©2004 B. Kutzler Texas Instruments
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i Fe =z y c B THiD B 1 H = P4 E 7 Hib BT
[f., k]v -*‘Fn"l_\.]t —BE‘T:-T#'Tfr | i | v f— [f, k Tf.. fT:-;’l;\.]v "]"E‘l'rvf*']’rvi:-""" il | v f—
THIZ FOIMT
wﬂ:ﬂ]ﬁ OF THIZ SEGHEMT
HAIM DEG AUTO FUMC MAIN DEG AUTO FLUMC

(ENTER) introduces the perpendicular bisector. We start the Locus tool from the (F4) menu. This tool expects
two arguments as input: The object whose locus we want to construct and the object whose movement
determines the locus. We then move the cursor to the perpendicular bisector.

0 (ENTER) (F4) (A):Locus €...

NN YA =1

THI= LINE

k EIZECTOFR OF THIZ ZEGMEMT

MAIN DEG AUTO FUNC MAIN DEG AUTO FUNC

We select this line as the Locus tool's first argument by pressing (ENTER). The line changes its appearance and
is dotted now. (This remains until we have selected the the second argument.) We move the cursor to the lower
point of the second segment (since this point should move) and press (ENTER).

o (ENTER) N... (ENTER)

THIZ FOINT

FMAIN DEG ALUTO FUMC MAIN DEG AUTO FLUNC

A part of a parabola appears as the envelope of the locus (alternatively we could produce a family of lines). In
order to make this result really obvious for the students, we apply the T1-92's animation tool:

o (F7) (3):ANIMATION [ & ] (ENTER)

[? hfﬁff’T?ﬁlJtﬂiimffﬁ [? N5Fff*T?ﬁE;ﬁﬂng?T”iﬁfﬂiﬂ!fﬁﬁ*ﬁfizg ]

tAnimation
Labe
tCarment )
fHumerical Edit
tMark Angle

ic
t0otted

A alun i [u Tl RN o —

TYFE OF UZE £3#14 + [EMTER]I=0K AMD [EXCI=CAMCEL MAIM a DEG AUTO FUMC
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MAIN DEG AUTO FUMC MAIN DEG AUTO FUNC

This was only a glimpse of what the TI-92 can do. Other applications include:

plotting of 3D graphs, polar graphs and parameter graphs

a data and matrix editor

a program editor with a full programming language

a text editor with a notebook facility

various options for linking the TI1-92 to another T1-92, a PC, a Macintosh, a CBL or a VIEWSCREEN.

One Page Summary of the Demonstration

0

o o O o o o

o

o O o o o

X+2+X+3 (ENTER) oottt X/2+%/3
x-1

(x+1) + (x-1) (ENTER) [V]AN (ENTER) ) (ENTER) ..ccoooimirimmiiiicriecsiessiesssesssssssessssssssssssnesonas ol

X+

d [x-1

(d) AN (ENTER) ,x) (ENTER) oot ——
dx ¥ x+1

e LI oI (= L1 == TR evaluate at X = 2
[ @ TUENTERY) oottt sttt ettt et et e st e b e e benbe st et e e eseabesaeneeneaneas numeric approximation

1
1+ (1+x*3) (ENTER) [JIAN(ENTER) ,x) (ENTER).iiiiiocioseoeeeeeeseesssessessessessssssssessesnsens .[ 3 dx
1+x

TR R (= Ny 1=~ NSO @:150
(F2): ALGEBRA (1): SOLVE AN ,n) (ENTER) oo solve @ =150 w.r.t.n
[ @ TEENTER) oottt numeric approximation
S501ve (x74-1=0,%) (ENTER) ..ottt ettt zeros of x* —1=0
€ C (ENTER) ottt compute complex solutions of x*-1=0
AN (ENTER) [ |1 %50 (ENTER) oo compute positive zeros of x* —1=0
BX=6=2X+15 (ENTER) ..otttk bbb 5x—6=2x+15
(ANS)  =2X (ENTER) oottt bbb (5x — 6 =2x +15) — 2x
(ANS)  +6  (ENTER) oottt ettt bbbttt b bbbtttk bbb b bt (3x-6=15)+6
(ANS) =3 (ENTER) oottt ettt b et (3x=21)-3
AN (CLEAR) bbbt b b et bt bbbttt b bt delete last history pair
(ANS) 23 (ENTER) oottt bbbt ettt (3x=21)/3
(F4):0THER (2):GRAPH 551in (x) (ENTER) oo plot 5sin(x)
(HOME) graph x+3 (ENTER) .ottt sttt sttt sttt eneane et plot x/3
(MODE) (F2):PAGE2 = (3):LEFT-RIGHT (ENTER) ....civiiiiiiciieeeeese s set split screen mode
D W et move the graphics cursor
(F3)TRACE . WA ettt switch on trace mode and move cursor
(F5):MATH (A):TANGENT (ENTER) ..ottt draw a tangent
(F5):MATH (C):SHADE (ENTER) (ENTER) -8 (ENTER) 8 (ENTER) .................. shade area above 5sin(x), below x/3
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........................................................................................................................................................................ for -8<x<8
0 (MODE) (F2):PAGE2 = (1):FULL (ENTER) oot set full screen mode
0o (APPS) (8):GEOMETRY (3):NEW W g1 (ENTER) (ENTER) ..oocoioiiieiiiiieeiseceeseseese e open geometry figur
0 (F3) (3):TRIANGLE W... #...(ENTER) ... (ENTER) R.. (ENTER) ..oocoooiiiiiiieeeisiseeeseesieseeensssesnenss draw triangle
0 (F4) (4):PERPENDICULAR BISECTOR N ...(ENTER) € .. (ENTER) ¥ .. (ENTER) .....cc.c...... draw all perpendicular

................................................................................................................................................................................. bisectors
Lo T () () 2 T 1N =1 T "2 SO SSSRRP start POINTER tool
Lo T - X T N SRR move one triangle point
0 (F8) (B):CLEARALL (ENTER) ..iiiiiiiiteiiiietit ettt ettt sttt be b et et aeseetesbesbennan clear all objects

(F2) (5):SEGMENT N... (ENTER) ... (ENTER) #... (ENTER) ... (ENTER) ....ccoovvvivverrennenn draw two segments

(F4) (4):PERPENDICULAR BISECTOR ¥...(ENTER)
(F4) (A):Locus €...(ENTER) N...(ENTER) ..c.cccovrivniiiieiiece e apply LOCUS tool to bisector and point
(F7) (3):ANIMATION [ E ] (ENTER) voviiiiiiisieieteeeee st svessse s apply ANIMATION tool to point

draw perpendicular bisector of second segment

o o o o
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