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lntroduction e

This booklet contains extfemnts a selection of deévities
available from the Texas Instruments Australia websit
Fullversions of theaetivitieandmanymoreare available
freeand include

[-30X Plus MathPrint

fic calculat

TI-30X Plus

 Student worksheets

T Answers
I Teacher notes

1 \Mideo tutoria{as applicable)
1 PowerPoint Presentations (as applicable)
In addition to the free activities, you will also find http://education.ti.com/aus/ns

Student Courses

No prerequisites agrsiips required tRREE online course is a gragibrs t u dtedaveldpseir
TR0 X Pl us Mat h P rStudent&can take themoid abtigeyendofihie tolursa.to
personalisezkrtificate of completion.

Student Tutorials
> These videos cover the mathematics and associated calculator operatiameseStodesaged to
download the associated worksheet in ahdiolbew along whilst watching the tutorials. Work
solutions, answers &pd are also provided for worlsshee

Webinars

Led by experienced teachers, the webinar program is designed to demonstrate the effecti

= Tl technology to help build understandireyentgrovide the opportunigstoquestions, receive
copy of the notes and a PDaaHifi

&l

AccessFreeTBOX Pl us Mat hPrintJ technology
Schools can acc@d80X Plus MathPrint calcslatmaTFS mar t Vi e wE emul a't
every Maths teachgdassroom loan kits amstamiseprofessionakvelopment

e-Newsletter Subscription
Keep up to date with our latest news, workshops, activities and opportunitieddtuslatghrour
delivered direct to your inbox.

@ U]

The extrastncluddin this booklet include sbasic calculator instructitgacher
notes and saie questions, indicative of the content associated with the co
activity. For senior mathenwgigenthead to the Senior Curriculum Inspiration
section of the Texas Instruments wabtitiéies are sorted by subject and cont
For junior @middle school classes, check out the resources tal3@{Rhes Tl
MathPrint calculator; there you will find booklets that you can download for each ye
level.

© Texas Instruments 2022. You may copy, communicate tedtatedigontainechithis documeior norcommercial
educational purposes provided all acknowledgements associated with this material are maintained.
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Cal culSsatap & Settings

Before you drive a new car, you need to familiarise yourself with various corgrals; andisettio s
calculator. The top of the calculator screen mmanittiess amaformation about current setbagsow do you

t he

S amé¢

adjust them? If the screen is not dark enough, how do you adjust the contrast, or perhapgeygithiwgnt to set e
back to factory default. This page provides information about the most common adjustments.

quit

Settings& Screen Prompts

Screemprompts angminders are only visible when the
corresponding mode or function is Blagwereen shown
opposé inalides all the indicators, most of them shoult
familiar. Extras include:
Ll,L2andt3hese represent t
Number baseH = Hex, B = Bin & O = Oct
Hour GlassCalculator is busy
Up/Down/Left/Righrrows indicate that more coiste

visible beyond the current screen, use the navigal
accordingly.

2ND FIN HBD 50T ENG BEGRAD [N Zdavr

[ | L}

Mode Settings

Press the mode key to see or change the calculator <
Notice the arrow in the bottom right corner of the scre
indicates that more options ailalalea

Place the cursor over the required setting and press:

RAD

DEGREE GRADIAN
I]{sli18 SCI ENG
Mo 123456789
A4l a+bi r<e

4

Clear Home Screen
Press the clear button

clear

Previous calculations still; &xigtever they will not be
displayedio exit press:

DEG -

Noticghe up arrow (top right of scr
indicates more content is available

RESET
Thereare two options to reset the calcOiptiom (1) Pres: fererayegy oes
reset B
wn O . 2 1:No
© FHY es
The second option is to use the physical reset button
back of the calculator.
Contrast
To lighten or darken the screen press: .’"IJ oee *

<

o
2nd - é OR 2nd é

J{‘ TEXAS INSTRUMENTS
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Cal

cul ator Navigat.|

on

The TBOXPlus MathPgatculator includes some advanced features such as menus, templates and navigation

A Dbrief list ahvigation tipsincluded here. For endetailed information, chedkexitieo tutorials.

(1)

faod

Home Screen

The calculator has multiple menus, wizards, lists anc
To exit out of an environeuethreturn to the home scre
there are several options:

Escape or Quit:

Use item number

Select item and press

RAD

UNITS
¢ Speed Lisht
2:9 QravityAccel
3¢n Planck Const

Navigation Pad / Arrow Keys

Move the cursor by tapping the correspondirig toreow
example shown here numerical hakvedbeen entered f
the whole number and numerator in a mixed fraction
next item is theraeminator, the arrow indicates that pr
the right arrow will navigate to the next space in the
the down arrow will also navigate to the denominatol

RAD bl

i s
...n

Copy & Paste

Use the navigation keys to select an item, then pres:
paste theelection to the curealtulation

RAD

-

I'I'IE(CF_'Z
5.291772106F -11

Answer Toggle

Use this key to swapogglbetween exact or fraction fi
and decimal representation.

asin(f&)  [B-02
[6-Z+

1.03527618
Templates 10 RAD *
Templates provide an intuitive format, enter the corre | 3 (xf(x))
values and formulas whilegubie arrow keys to naviga %=1
around the template.
MultiTap Keys RAD =
loog(ii)

Tap these keys multiple times in succession to see t
of functionality offered. fdyltkeys include:
random complex clearvar

iios | ! BE R
To use a muléip kg for successive entries supie,as

seletthe first item then use the right arrow to procee
next entry, this breaks the cycle of tHaprkei.
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Menus

stat-reg/distr expr-eval

Menus exist in several locationsadthenenwontains a
total of twenty four (24) commands sorted int@yfmigsc

1 Maths (MATH),

T Number (NUM),

1 Degrees Minutes & Seconds (DMS)

1 Rectangular/Polar coordinatéP(R
Use the navigation pad to navigate through the men
know the menu item, you can enter the item number
the uparrow at the topaomenu list will automatically sc
up.
To exit a menu without selecting an item, press:

quit

clear 2nd
or =4 B33

Some menus are associated with the second functio

stat-reg/distr random complex constants convert recall

%, CIEE N

RAD

NUM DMS ReoP
»ns/deUnsd
2:1lcm(

3dacd(

MATH NUE DMS ReP
iHabs (

2:round(
3diPart(

MATH NUM Rop
0

2:
34' n
MA

Wizards

In addition tnenus and templates, some commands |
a wizardlhe purpose of the wizard is to reduce the n
specific calculator syntax. The example shown oppo
the Normal Cumulative Density Function. Prompts e
each parameter: mean, standard deviation and the L
lower bound values.

RAD

r
O
-3
.
=
=
—
&
(=B
-+
-

RAD
Normalcdf 1
LOMERBnd=3
UPPERBNnd=8

CALC

Lists

The lists be populated one entry at a time or automa
using sequences or formiilzs lists opposite show a
section of 50 random dice rolls in List 1 (L1) and anc
List 2 (L2). The sum of the twbakbe automatically
calculatin List 3 (L3 access the ligsess

stat-reg/distr

If the lists containwantedata, press the data key aga
and seleaptiorttoClearAll liss.

Iltauunbaﬁ

RAD

o= wHE

3(1)=

2TMClear L2
3:Clear L3
EHClear ALL

FORMULA OPS

J{‘ TEXAS INSTRUMENTS
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Factors that Count

Theaimof this investigatiofoisstudents determine a rule that ftksithe quantity of factors for any given number
using prime factorisafidre investigation requires students to

1 Engage inystematic expdion;

1 Use tables to sort and summarise findings

1 Make and test conjectures

1 Use appropriate mathemataainology and notation

The investigation helps students appreciate the purpose of writmépotoribedsform. Students are also
introduced to the concept of algstatahthat can be usedto genefllsee i nvesti gati on ha
mathematics, a vastly different experience than completing multiple skill and drill style questions.

Calculator Instructions

The TBOXPIlus MathPrint calculator has a Prime FactorisationRfactordnad:can be used to determine the
prime factorisati of any number less than 1,000,000, numbers higher than this quantity will generate a domain

- To find the prime factorisation of 36 press: RAD
c u[hNEl NUM DMS ReP
3 6 Ly 2T1lem(
Scroll down tptior } Pfacta, therpress: ?g?gctor‘
é to paste the comm
_ The command is pastedienhome screen, press: 36)PF : RAD =
actor
enter 2..m2
2243
The prime factorisation of 36 is dispfay&d: 2

Thefactorgorany numbean be generated by manipulating the primeafiagictpostant concept for students to
understanddaying cards makgraat manipulatesed allow students to wodperativeiy pairsFor each starting
number, students gather the appropriate cards, move thgnogdhac aretordheir findingslanipulating

the prime factorisation in this way is the tbaiiahedps students make the quantum leap towards establishing
generaiormula.

Example:

The prime factorisation of 36 is givex!t®:2 st udent s wi | | need two (206s)
write the corresponding expressiaacfiactor pai{See below)

2x3)x(2x3)=6xX

B O X P C 2x2)x(3x3)=4: B P X O C

B X OP C
The arrangements of the prime factors, in addition to 1 aredeBGhestesztbrs of 36
1,2,3,4,6,9,12,18,36 Qty: 9 Factors.

3x(2x2x3)=3x1

2xRx3x3)2x18 P X B O C

Use the calculator to determine the prime factorisation of 1225. Gather the necessary ttaspsitoerepresent
factorisation and consider the outcome. How is this sirkitaw is B@iffferem/hat would be your prediction for

the quantity of factm®25 or 104,329? The number 1715 could be represented with four playing cards, but it |
different quantity of factors. Why? The factors that count activityypravideaféolding by seeding the

exploration with carefully selected numbers to start students on their journey.




Sample Findings:
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Prime
Number Factorisation Bases Exponents | Qty Factors
196 2272 2,7 2,2 9 Students identifyherthe
100 252 > 5 2 o 9 exponents are theame, the
: : quantity of factors is the sg
1183 niz 7,13 1,2 6 Studentidentify this by
175 27 5,7 2,1 6 informallgonsidering the
250 53 5 13 8 6arrangement
' ' and also by tabulating rest
56 27 3,7 31 8 Once students focus on the
80 2451 2 5 41 10 exponents, the problem co
down to finding a connectit
7203 3t 3,7 1,4 10 between thadt two columns
693 FH1L 3,7,11 2,1,1 12 Struggling to find the answ
140 257 2,5,7 2,1,1 12 Try adding 6
exponent.
350 257 2,57 1,2,1 12

Extension T Factor Sums
The prime factorisation of a number is also a great way of determining the sum of the factors for any number.

Exanple
200=2x 5.
Factors {1, 2, 4, 5, 8, 10, 20, 25, 40, 50, 100, 200}.
Sumthe factors: 465
Calculate: (1+2+4+8)x(1+5+25)

The calculate expression is derived directly from the prime factorisation, in other words, it is not necessary to det
each and every factor in order to calculate thevsamd why does this wbnk?eason why it works provides a
delightful introduction to O6expandingbd.

AdvancedCalculatoOperations

@ Suppose you wanuse an algorithrmstom all the factors fonesumbea:
/7 Thiscouldbe done using the following: DEs

13@*3
> (xf(x))
x=1

120
360

The functiofi (X) returns a one (1} i a factor af otherwise it returns a zero (0). The functic

two calculator coamdsfPart ard iPart wherdPart returns the fraction padiPart the integgrart
of a number or expressivhat is the definitionffor) ?

a

a xf(x

x=1

This single calculation is relatively time consuming! To locate and sum the factors of 120
approximately 9 seconds. For 360 it takes approximately ZJcsrobtigidarge numbers!

{? TEXAS INSTRUMENTS
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Euclidean Al gorithm: Hi ghest Commq

The TBOXPlus MathPrint has a command to determine the highest common factor or greatest common diviso
andalso the lowest common multiple (LCM), however algorithms are an important part of mathematics, so tea
studentiowthese algorithms worklegp them understdnadvsome digital techmyids work

The Euclidean Algorithm for finding GCD(A®lpissas

If A =0 then GCD(A,B)=B, since the GCD[StB8)+B,

If B =0 then GCD(A,B)=A, since the GCD[3LOPFA,

Write A in quotia@mdremainder form (At©B R)

Find GCD(B,R) using the Euclidean Algorithm since GCD(A,B) = GCD(B,R)
Putting the gdrithm to work:

What is the highest common fagtt8dtnd 1155?

Start by dividing the larger number by the smaller. RAD “r
B B A convert D % A A E E 2184}1 155
2 1 8 4 B 1 1 5 5 1 . 89@9@9@91
Wedre not i nterested in t

problem is the remainder has been expressed a$.a deci

- One way to calculate the remainder is to subtract the qu RAD o
from the answer. Type: 2184"’% 133‘39@9‘391
- sl . 890909091
Notice that the calculator automatically pastes the previ -
and expresses it as fAanso
® This answer can be multiplied by the origova1digb): 1 89&%@9@9"
1 1 5 5 enter ans-l
_ B.890909091
So 2184 1155 =1 and 1029 remainder. ans#*1155 1029
o There is an easier way to calculate the remainder on the Ao
calcul at or , itos rlérésszrredmﬁlliln DMS R“P
7:max(
EE Panax ¢

Notice that the-apow cycles over to the bottom of thernt

menu.
The syntaz< for t?e n::i,ljlar ::ommand |s’ mod(quotient,di 0. 89390909
2 1 8 4 a . ans+1155 1029
P mod(2184,1155)
1 1 5 5 IR 1029
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+ Modular arithmetic is now carried out on the smaller of t RAD S
= - . - ans*1155 1029
féfnv;ci):dse;\g/:o valu@841155 and combined with mod(2184, 1 15?%29
Mod(1155, 1029) mod(2184,1155)

This timecopy and paste the previous entry:

oY o

2 Navigate back to 2184 and type over the top of the entri
s Il

enter

RAD

mod(2184,1155)
1029

mod (1155, 1029)
126

R 1 1 (5

reset B basen

1. 0 2 9

RAD

-

3 The delete key is used here to reduce the quantity of dic

modular arithmetic command. mod(1155, 1629{
mod (1029, 126)
R -
A reset B basen A B F
1. 0 2 9 1 2 s
The ANS kegould be used to populate the second term il
modular arithmetic command, however, in this particula
the concealment of the value in ANS makes it harder fol
to follow.
g Eucl i dodhas badn cepeatédtore more timeifeppo: RAD 12“6
and a result of zeftainedat which point the algorithm
decl ares: ASTOPO mod(1029.126) 21
The zero tells us thatis a factor of 136d therefore a factc mod (126, 21) 7]

ofboth 2184 and 1185s the highest common factor.

The Highest Common Factor (Greatest ConsnoGDBD) command is available directly from the MATH menu, test
the result from Euclidbébs algorithm to confirm it p

Once students know how to generate the Greatest Common Divisor using theslatyditexpréssyeactef t
numbers as a product of their prime factors.

Prime factorisation ZLOMPFTALTOIT T
2184 =3x7x 13 2343 T%13
1155 = 35x 7x 11 1155»Pfactor
21 =37 3#5*7#11

From here we see that the common factors are: 3 and 7
highest common factio2184 and 1155 is 21 =3 x 7

Try eploring other numbers.

Why does the algorithm work?

How could you apply the algorithm to determine the highest common factor of: 74&8%, 2730 and
Use the prime factorisation to explore the lowest common multiple of two humbers.

J{‘ TEXAS INSTRUMENTS
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ExploringnReB8ambyil @ ni-racno tSsqué&arMor e !

Some calculator functi ons a raotoperatonis gedhapsthedoBtb | a c k
functiomhat students encounter. The sopatref a number is generally introduced as the oppesge of

squaring a numbere Blquareoot of a numberis easytocaltutate per f ect s qu abutdb@av s uc
are other numbers evaluatdd@rithms to determine the seu@iref a number have existed for more than 4,000
years, iteed, they poate the use of zero!

Suppose you want to calculate the-sapiam&200. A common response from students is 20, doubleabie square
of 100. Thi s i s o bocreataiasbetter estimate. t r u e, but | et 6s us

Student d20esti mat e
Check: 200- 20

The 6checkd is designed to see whether our guess
for the squareot.

If the check is not equal to the original estimate, then we can improve our egfingatiedse dwer quantities.

_ _ 20+( 200 - 29
Revised Estimate =15

[ Algorithm ]

The new estimate (15) represents an improvement on estimatgn@0) his estimate can be revised again
using the algorithm:

15+( 200 -1§

Revised Estimate 014.167 [ Algorithm ]

: fard
UseE to toggle between factional and decimal answers.

Despite our original estimate being poor, two applications of ghedigaittammemarkably accurate estimate!
This process can be made efficient byithging smemory location or the aasseieature.

Babylonian Calculator Instructions

- L et 6 s V200 p & b napFeature Enter the original 20 RAD 2“'3
estimate: o
2 0 BT
This process males= 20.
- Use the fr?ction tool iteviine expression shgyv\vlg opposite. 20 RAD 2“"3
= .. toaccesgaN®d  p rats ﬂ-“"‘%
Once this calculation has be=text e d anst Ibes n ‘ 15
This value will be used in the next calculation.
® To repeat the algorigimplpress: 2 RAD zu;'
ans+ %
Note Some answers wilpbavided in fraction form. 2 14.14213562

Repeat the algorithm anfne times and notice what happe
the answeaAfter just four applications of the algorithm, the
produces the result:

14.14213562 + 20 This result is accurate to 8 depiaces!
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More Recursion

V4

N\

N\,

The numerator and denominatorfiadtiens generated in theeforatioshould have looked familiar. Try the
recursion again and watch closely. What is happening? Why are we seeing this pattern?

‘\

«)

Pagel|1l0

Try this interesting recursion (shown opposite).

RAD

What will be the output for the first step? 1 1 1
Does this recursive process tend towards a specific nu 1+ ans

Here is a slight variation to the preadousionopposite) 1 mAe *1
What will be the output of the first step? 24 1

Does this recursive process tend toward a specific nun ans

Try this problem in reveksdnteger value was storgdirial RAD o
the recursion process repeated many times. 14.07106781
The resul + 52 x+ ﬁ

What value was storegan 14. 87106781

Successive termdtia second investigati@y not have looked faritiey represent a more generabfdha
same recursive sequence. Try searching the infegtatliforatios.

To find the valuexghbovein the third investigatymm, could use triatlaror sinceis an integer value, or you
could use algebvdill numbers generated in this wgyesece an integer résult

Extension

The TBOXPlus MathPrint has the capability of storing a fu
1- /5
2

recall clear var

Use the store keﬂ and multap memory kem

+
Start by storinlgz—\ﬁ5 in memory locati@and inb.

RAD

-

1+JT
2

1-J%
2

To define a function, use the table key anddskedit
function

expr-eval

RAD

Define f(x) as shown oppd3itee it has been defined press

I _ aXop¥ t

sl therreturn to the home scroes m Flx)= H
4
Use the table key to gccesﬁqptbon %}nd try entering intege fFC1) RAD “i
values for XVhat is this function doing? £(2) 1
1(25) £(3) 2

Try calculating: (24) . Whatloest equalPApproximately)

J&‘ TEXAS INSTRUMENTS
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Tri anguimbher &N

What is the sum of therfindtole number$here are several ways this problemesgiidred. This activity includes
powerful visuals viR@verPoint slideow, students see Wiey are called triangular numbers! The activity can be
donenmiddle schofguadratig®r senior mathematics classes as a delightful way to introduce proof by inductior

Visual Representation
The PowerPoint slide show contains a series of animations to help students develop a formula.

® n=1 | ®© n=2 | 900 n=3
) | X
L
XXX -4 | ®OGOO® - ©0000ee i B
| N X ] X N X 00000
L X ( X X 0000
W, | X X X )
o [ X |
W)

Calculator Instructions

The calculator can determine the sum of the first 100 nur iy
-
using the summation tool. Press: H FEEQOEMS RoP
] o rad(
_ The summation template is intuitive, use the arrow keys 00 RAD -
navigateThe screen opposite shows how to calculate the | 5 ()|}
the first 10@umbers. =1
Try other sums such as the sum of thevwstdaQmbers.
What about the sum of the whole numbers from 50 to 10
® The calculator lists can also be used by students t0 expl¢ |Smpppmpmm 12 __.. RROE
sumsPress:
stat-reg/distr
m Lic1)=
If lists need to be cleared, pgnedddta key again and select
option 4.
"~ Enter the values from 1 through to 10 in list 1 (L1). 5 RAD
Enter the progressive sums in list 2 (L2). 9 yc
While this can be done automatically, for the purposes o 12 ____________
enter the values manually using mentstarith [2(10)=55
o Navigate across to L3 @neds: CLR FORMU oPS
stat-reg/distr
. . iHAdd/Edit Frmla
é s eAdde/ Edit formula 2:Clear L1 Frmla
34Clear L2 Frmla
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+  Typein the formu(al + 1) nCr 2 (shown opposite) !
—  To access the reference to List 1 (L1), press: 2 3
stat-reg/distr 3 s

i 10

Thecombinatorics command can be accessed viatdpe mt [BL3=(L1+1) nCr 2
key:

random

j nCr
* nPr

@ Orce the formula has been entered in list 3 (L3), enter additional numbers in list 1, notice t
list 3 are automatically generated courtesy of the formula.

Whydoes the formula in Liss¢$sh®vnheerdgyngA section of P
the triangular numbers. A brief study of the corresponding diagonal soon showsjwhythis

works. The formula for the triangular numbers (sum of the first n whole numbgrs) gan be

derived from the combinatorics expression: 1 3 3 1

=M 1 4 6 4 1

- (-0t 1 5 10 10 5 1
The triangular numbers occur ih 6h& @8 elbomdd di ago:

I - -
"C, = v n-B(n 2)(n 3).. nn 1) thefirst triangular number occurstat.
(n- 2)12! 2(n -2)(n 3)... 2
2 Another way to determine the equation for the sum of the RAD (&1
: 9 45 45
whole numbers is to use the data! 10 4 5§
Navigate to List 1 and make sure it is the same length as I N ======" 66
note that you can press thiiction key followed by the doy |————— Sl S
arrow to jump straight to the bottom of a list. Delete value Li(11)=11
not align to List 2.
uadratic regression carsbd to determine the equation. F e
39 o \ IE=5Ed DISTR
- [ rorRe9 ax
= e 6:ReciPpReg asx+b
Select Quadratic Regression. EQuadraticRes
Ve H H H RAD
Make the selections oppositetktoequation n(x). xDATA: L2 L3 t
Select the CALC (calculate) option to see the coefficients PEEES L1 tg L3
for th i ion. :
or the quadratic equation ROIEDS: EREH'] ORI
With the equatistored ifi(x), students can perform calculat |¥Y=a.xX"2+bXx+¢ CALC

such a$ (10) to see the sum of the first 10 whole numbers

The tetrahedr al number s o appearlin Pascal ds tr
Tetrahedral numbers are the sum of the triangular n 1 1
and can therefore begyated using: 1 2 1

" ax(x- 1) 1 3 3 1

AE 5 1 4 6 4 1

x—1g

1 5 10 10 5 1
The Ptriangular number appears imetktte ow  of Pasca{ 6§ 4{gr h@mgl g. {Use

the summation tool to determine this nmpeoes this work? 1 7 21 35 35 21 7 1

J{‘ TEXAS INSTRUMENTS
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Probability Simulation: Ma vi mum Dj

The lists on the30XPlus Ma®rint can be used to store random numbers and t
perform probability simulations. Consider a simple board game where player
andmove forward an amount equal to the highest number rolled. For examplt
rolls a 3 with dioee and a 5 with dice two, the player moves forward 5 spaces

What would be:
1 The most common number of squares move@ forward
1 The average number of squares moved forward?

- The calculatorés | ists ca RAD
Thefirstetp i s to generate a o0 (]?LgOIEERgHEES
stat-reg/distr stat-reg/distr 2 : or..,t 9_ m."
BB . cpac eNiSeauence...
- The first dice rolls go into List 1S&lEct List 1 and press SEQUENCE FILL RAD
ENTERo continue. FILL LIST: L2 L2
1=dim(list)<50 +
® To insert the random integer command (randint) press: EXPR IN x°ro.ndir:ﬁtnu 6) N
. E
'”"’“ START x:1
2nd s . :
M & s erdngint(t STEP ST26:1
Syntaxrandintiower# upper#. SEQUENCE FILL

Lower 4 (smallest random integer) Upper 6 (largest random integer).
To generate 50 dice rolts Setrt=1 & End=50 then selectSequenceHill.

Repeat the process for List 2 (L2) RAD [E]
b 2
6 3
1 1
L31)=
© Use list 3 (L3) automatically identify the largest value for i
dice pair. I(\Ia:?/igate to List Cz,/and pir?;ss: ’ CLR FORMLH OPS
| iHAdd/Edit Frmla
— 2:Clear L1 Frmla
B3, ... iFgrautaand selecidd/Edit 34Clear L2 Frmla
+  The formulais: max(L1,L2). e
The maximum command is locatedVIATie NUMmenu E %
List 1 (L1) and List 2 @a2) be fouridtheDatamenu. 1 1 1
BL3=max(L1,L2) |

Most electronic devices generate pseudo random numbers. There are advantages and di
@ this nuance. If it is desirable for all students to generate the same data, students can use
valueTo randwmise across the classdents can use the last four digits of their mobile phoag
theseed valud.o seed the random number generator, enter your seed value then press:

recall random

- E S




Activity Samples

Analysing the data

Pagel|l4d

Scroll through List 3 and use theodadpulate the frequency table: (Sample data shasimgdl284 seed

MAXIMUM # 1 2 3 4 5 6
FREQUENC] 2 6 7 5 15 15
EST.PROB 0.04 0.12 0.14 0.10 0.30 0.30
X.P(x) 0.04 0.24 0.42 0.40 1.50 1.80
a x.P(x) 4.4
@ The calcular retains the list formula squtdk andasy to o
generate another sample! W
Based on the above data students can also calculate t = & D: 4
using the calcul ator ds S3¢S;-i 538618516
A=
Students can collect multiple samples from other students. 1 RAD S
The datahown opposite represents the combination of sample 2 56
total of 10 students, bringing the total simulation to 500 data p y 2%'1
Off screen results include: 5 (107) and 6 (151) IL3¢1)=
This time the data has frequstangd in List 2). 1-VAR STATS RAD N
DATA: L2 L3
FREQ: ONE L1 L3
[
The averagaimber of spaces moved wheosinthe maximum of 1-VAR STATS RAD N
two dice is approximately: 4.36 DATA: L2 L3
FREQ: ONE L1 L3
I
These estimates can be compared with theoretical probabilities.
DICE 1/ DICE 1 2 3 4 5 6
1 1 2 3 4 5 6
2 2 2 3 4 5 6
3 3 3 3 4 5 6
4 4 4 4 4 5 6
5 5 5 5 5 5 6
6 6 6 6 6 6 6
MAXIMUM # 2 3 4 5 6
FREQUENCY 3 5 7 9 11
5 RAD -
2, (x#(22-1)/36) B xPK) | 4472
4.472222222

J&‘ TEXAS INSTRUMENTS
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Probability Di

The distributions menu contains two options for the binomial distribution

stri

1 Binomialpdf
1 Binomialcdf

Probailities can also be computed using the formula:

Scan the QR code to watch a video on the binomial distribution.

—

I+

P()="C(p*(L -p""

but i

ons: B i

EyLE
B

nomi

To access the binomial distribution press: ['i"‘i STR
N . | EEStatVars
2:1-VAR STATS
342-VAR STATS
Use the navigation pad (right arrgegdmss to théstributior il
menu@ISTRthen down to Binomialpdf or Binomialcdf. gl?;;ﬁggm
EHBinomialrdf

SelecBinomialpdf[PresENTERTr4]

o4Binomialcdf

Using the Binomialpdf option, you can calculate the prok

T SINGLE nominated value of x.
9 LISTi multiple selected events spedif/ list (1,2 or

RAD
Binomia.lpd¥ t
x: BRGNS LIST ALL

1 ALLT all possible outcomes, results stored to a |i +
Navigate across to sefddtand press
: : " —
The video tutorial (QR code) refers to the propgblllty of v Binomia lpdé ALL 1
(natwural) hair col oulitgafa | [TRIALS=n=16
person having brown hair P(SUCCESS)=0.78
students. We can calculat i

having brown hair.

Enter 10 for the quantity of trials (students) and 0.78 for the probability qiresdedSERethe

down arrowo navigate to the next screen.

Choose the list where the results will be stored tE&NTfR:
on theCALCoption.

RAD

Binomialpdf ALL 1

SAVE FOR 0=x=n
SAVE TO: Lz L3

CALC
All the probabilities are stored in a list. L _____ rao®
Now try clearing the list and specify selectedlésent i 9.417E°6
Repeat the binomialpdf command and choose the LIST %gg%s;
L1(1)=0.0000002655992279

E
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Sample Problem
Mobe phone numbers in Australia consist of 10 digits. The first two digits are 04
this leaves 8 other digits, assuming the remaining digits are random and
independd, calculate each of the following probabilities for the remaining 8 -

i) Contains exactly 1 five.
i) Contains no more than 2 zeroés.

iii) The digits add up to an even number.

Sample Problem - Solutions
The probability of a specific digitis 1/10 sireetller e 10 di f ferent digits: 0,

9 of equal probability. FAD

i) Use binomialpdf and select SINGLE. IILE t
n(trials) = 8, p(success) = 0.1 x=1. Pr(x =29 =

) STORE: (B vyztabcd

i) No more than 2 zeros, there can be 0, 1 or 2 zeros. [SOLVE AGAIN QUIT

n(trials) = 8, p(success) = @.2,or X {0, 1, 2}. Consider the following approaches:
1 Use binomialcdf with x =2 [Most efficient approach]

1 Store 0,1 & 2in LIST1 then use binomialpdf and select the LIST option. To reduce the likelihood of
transcription error use the Sum List opto@RStmenu. [Press DATA key twice]

1 Use binomialpdf and compute three individual events (0,1 & 2), add the results together.
Answer: Pr@x2) = 0.9619

iii) If the digits add up to an even number they consist of either 0, 2, 4, 6 or 8 odd dlijitf Emy probab
given digit being odd is ¥2. The most efficient approach in this question is to use a list for the x values.

. . RAD [

n(trials) = 8, p(success) =%, x =L1 (List 1) | ------- |---———--
2

Enter the values: 0, 2, 4,6 & 8in L1 y
6

Use binomialpdf and select the LIST option. Lic1)=9

The x values are in list 1 (L1) RAD
Binomialpdf LIST t

The probabilities will be saved to list 2 (L2) xLIST: L2 L3

. . SAVE TO: L1 L3
Use the Sum List option in the DATA > OPS menu.

Ans: YaWas t hi s answer 6obviouso?
RAD [E]

-------
0.109375
2?3'132

9.
9.10937
L2(1)=0.00390625
RAD

CLR FORMULA [
2?Sort Lo9-Sm...

3:Sequence...
L_Sum List..

[ W N

J{‘ TEXAS INSTRUMENTS
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Di scretoddbabi |l ity iMeatnr i&b Wairomanc e

Thenumbeof occupants irb6rth cabon any given voyage faraaticular ship can be summarised by the
following probability distribution table:

Number of Occupant 0 1 2 3 4 5
. 1 3 5 1 3 1 1
Probability — — — = = = Sl
4 14 28 7 28 14 28

Calculations involving the mean, variance or standard deviation for thieditibelyostraight forward,
howevethe quantity of cddtions increases the likelihastdadgnts makiagnmiscalculatiorhe T-BOXPlus
MathPrint includes functiortadityarmelp mitigate such unfortunate events.

—  Start by entering the random variallést 1 (L1) and the '23 RAD B
associated probabilitfekist 2 (L2). To access the lists pres |g 1,14
piy 6 1,28
------- -=-==—-]
Tocleathe listspress the Data key again and select option |L2¢(8)=

To keep the probabilities as fractions, use the fraction key.

B The meaar expected valuetfa distribution is calculated by:
E(=8a x %

Random variabtés stored in List 1 (L1) and the probability in List 2 (L2), calculating the produ
followed by the sigan efficient wajcomputinthe expected value.

_ Navigat:“tug!rist 3 and press: CLR ORHU oPS
B ¢ cecnaaedit Formuia Z-E?egﬁdt*f FFmig
3d¥Clear L2 Frmla

. . RAD[E]
® To accejizge list labels press: 2 %’;'-I
’
write the formula: L1 x L2 then F@i % E:%B
AL3=L1+%LZR

To calculate the sum of the values in List 3 press: RAD
P %g FOREULE
navigate tOPSé - ... selecBum List 3:ngbenge m...

EHSum List..

o Select L3 for the sum follow&dNbg. SUM LIST me

SUMLIST: L1 L2

CALC
: : . oAD
+ The sum glf tI]EtaI(I:u:atlons linst 3 is displayed and can be st SUM LIST 1
IN a variapie 10r later use. SUM OF LIST=2
E(X) =2 (Sum of List = 2) STORE: Nox vy zt[Mbcd
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Thevariance fdine distributican becalculated by:

Var() =8 (x -m> 3 OR Var(x)=Ex®) - ¥’

2 Try calculating the variance for the distribution using the f f'-l """’
formulgabove)Theequivalertalculatdiormula is shown 1 /1Y 3414
opposite, where 2 is the mean, determined from the previ |2 Cs28 0
calculation. | f the natomoouls |3 1.7 1s7
be used in place of thR@member to sum the list! [BL3=CL1-2)2%L2 |

Discrete Probability Distribution - Function

In this particular example the probability distribution can be modelled by a linear function. The equation to the fur
can be determinedhgsLinear Regression.

—, To determine the equation press: STAT-REG [ﬁ: STR
= S seledtinRegax+b EIDREQSTglﬁb

Si{PropRes ax

RAD

Match the settings shown opposite, store the efj¢gtion in xDATA: L2 L3 1

vDATA: L1 L3

FREQ: [f[3 L1 L2 L3
Re9EQ>: NO [1€%) 9(x)
v=ax+b CALC

RAD

® The_parameters 6ad and O6bi
correlation. . . a= ‘32235714286

The accuracytbk function can be checked by calculating : 2:
the probabilities. 3lr2=1

RAD

Ret urn q;[ito the cal cul atoré: NUM DMS R"P
Nl oce | 4T»Pfactor

) EHsum(
Use the calcul ator 6s summas:pr.od(

o

o Select the summation tool.

b
The sum starts with 0 andrfishes with= 6. The functionce | 3 (x*%f (2]} )
be recalled using thblekey. x=0 2

RAD -

Now try calculating the variance using the formula. RAD

T 6
> ((x-2)%%f(x))
x=0
3
2 This result can be comparedi(ixh) - E(®* RAD “r
6 » 6
> (2P x))- 3 (x?
x=0 x=0 3

J{‘ TEXAS INSTRUMENTS
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Nor mal

Di stri buti on

The distributions menu corttaiesoptions for thrmatlistribution

Normalpdf Normalcdf invNormal

The normal distribution formula:

1aX mzd
e2gs O

N(X) =

define this functiorf {x) , deérmine approximate areas and
compare the results with those determined by Normalcdf.

Scan the QR code to watch a video on the normal distribution

—

I+

%

1
s\2p
Note The Normalpdf command uses this formula, however student .

Toaccess the normal distribution commands, press:

stat-reg/distr

2nd data

RAD

DISTR

S tVar
2:1- VFIR STFITS
3v2-VAR STATS

Use the navigation pashéoeacross to ¢hDISTR (distributiol
menuSelect option 2: Normalcdf

PHNormalcdf

RﬁD

STAT-REG [®
1:Normaledf

34invNormal

Supposéhe resting heart rate of sedentary adults is 80 be
minute with a standard deviation oEb85b.these values for
the mean and standard deviation as shown. Use the arr¢
ENTER to progress through the settings.

RAD
NormalcdE t
mean=mw=80
£i9ma.=13.5

+
Suppose we want to calculate the probability that a sede Norma lcdf RAD t
has a heart rate between 70 and 100 beats per minute. t || gl ERBhd=70
these values as the lower and upper bounds accordingly (UPPERBnd=1600
pressENTERo calalate. CALC

The result can be stored in one of the memory locations,
veryuseful for conditional probability type questions. Oth¢
from here include Solve Again, the original mean, stande
deviation, lower and upper bound valuesrard nesding this

RAD
Normalcd+f
VALUE=9.701335EE5712Y486

STORE: M x vz tabcd

L - . : _ [SOLVE AGAIN QUIT
an efficient way to do a similar calculation. The final optic
quit from this menu.

. . " e
Students can. cqmpare their calculations for the specific | Norma lcds 1
standard deviation, lower and upper bound parameters v || glEREnd=-0.7407
equivalent UPPERBnd=1.4815
z-scorsfor l\]l-((()f)O 1)80 CALC
==— = 914815 &
=79-805 47407

13.5
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Sample Problems

Question 1:

Birth weights are normally distributed with a mean of 3000g and a standard deviation of 500g.

i)
i)

A Sydney hospital records 1000 births, how reaaynafutd you expect to weigh more than 3400g?
How likely is it that a new born baby will weigh Be6gesmd236009?

iii) Another hospital typical records 3650 births per year. Babies weighing less than 2200g require access to

specialist equipment faays difter their birth. Based on this information estimate the minimum quantity of
these specialist facilities the hospitalestpmdtincluding any assumptions.

Question 2:

The intelligence quota (IQ) scores for a large population are naedhyittistnibean of 100 and standard
deviation of 15. Use the equation for the normal distribution and the trapezoidal rule to estimate the likelihoo
IQ between 95 and 105. [Use intervals of 1 1Q]

Sample Problem z Solutions

Question TAnswers)

i)

m=3000g, s =500g. RequirePr(X > 3400y |

RAD RAD RAD
Normalcd$ HiNorma.lcdf HINorma.lcdf
meoan=mu=3660 LOHEREnd=3460 VALUE=6.2118553336649
siIma.=500 UPPERBNnd=3000+10:+500
STORE: (R x vztabcd
4 CALC||[SOLVE AGAIN QUIT

Note The upper bound used is 10 standard deviations above the mean, sufficiently distant from the mean

Pr(300¢ x ¢ 3400) = 0.5763
Note This value cdwdlso be deduced from the previous ansp—== RAD
sotrihtian i ; ; Normalcdf
As the normal dlstrlbutlgn is symmetrical, the .reglon abpve VALUE=0 5762893326702
be the same as the region below 2600 (both lie 4009 eithe
STORE: Il x v z t o bQ?.If‘I‘

the mean); 17 2 x 0.211855 = 0.57623 SOLVE AGAIN

iii) The quantity of babies per yappisximately equivalent to 10 babies per day. The likelihood of a baby

weighing less than 2200g (calc@l&t6§48. A baby requiring the special facility will use it for 5 days, during
which time approximately 50 babies are likely to be borh.@.0548x2 . 74. We O6coul dd «
hospital would require 3 such facilities. (No rounding at this point!) However, this is the minimum the hosg
should expect. For each day that fewer than 10 babies are born, there will be other dapsl@here more th
are born, and therefore, potentially more babies requiring the facility. What can be stated with a reasonab
level of certainty, is that such a hospital with fewer than 3 of these facilities is likely to encounter difficultie

Question ZAnswers)

RAD RAD RADE
1 ¢ x-100 12 T|/[EXPR IN x:x tll9s  [EEH|-------
LS I 0 o pe
flx)= STEP STZE:1 98 0.039104
i SEQUENCE FILL| [WI¥HE0.03520653267643

RAD
SUM LIST

1
§¥E‘REF hﬂsL'ﬁ'az“iﬁélﬂ"f 1& The graph is symmetrical so this result will be thersraperidal

- rule and compares favourablyhedtbtual result: 0.3829

J&‘ TEXAS INSTRUMENTS
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Di

be used to define the functiogérdthe approximate gradient using first principle

The calcul at or doel®%, nistsedisteatdsing a mmemnomo
locatiors efficient and has the added bontrsethgiressioappearsnore symbolic.
Formula
. +d) -
£i(x) =lim -+ d) -9
d- 0 d

fferentiati on

from FI

The calculator can store two different furidtignand g(Xx) . In this sectioh(x) will

rst

[=]

Start with arsple functiorf:(x) = X 5x 6
Define the function:

expr-eval

£33 EX

Use t he me mo rxGNAENTBRvhendinishedt ¢

flx)=

RAD

x2-Sx+6H

+

Defineg(X) using function notation. The calculator will nat
use the most up to dateifumdefined ifi(X) and value th
TheTABLEkey can be used to accé$x) , the fraction key tc

create the vinculum and thetapitariable key to acakss
Onceg(X) is defined, preENTERnd the@UITto return to

t he calcul atordéds home scr ¢

g(x)=

RAD
fCx+d ;L-#{x} t

Sart by explAddring the 61

Store 0.1 in d by using the STO anthpwaltiable keys

reset 3 A recall clear var

o . 1 EHER.E3

@.1>d

RAD

To explore the gradienf ¢X) at say (3, O¢valuatey(3).

C op
3 HNER

expr-eval C

oo JE

.l-l,i
s ] o

RAD

Change the value storetiaind resvaluateg(3)

We can see that the gradient appears to be approaching:
that we could approach from the negative sided¥y-0sing

d
EY

O S0 &
WSWH
g LN

(
C

Y

RAD

%)
1

[

@

d %)
1.01

An efficient technique is to use the copy and paste facility. Naviggtd apdgpfe#SNTERo copy
and paste the command to a new entry line. Use the INSERIDai¢itgriq help edit, then press

ENTERCopy and paste g(3) and gRIER

This process can be repeated, graduallydsalatigr and smaller.

I+

Withd set to a very small quantity, the gradient of the entir
can be computefficientlpy using the a | ¢ UJidts&tudemtst
can then plot these points to dreapla of the gradient functic

i
2
3

-5
-3

RAD

1
1.000001

AL2=9(L1)

Scan the QR code to wiitehideo or follow the instructions below.



Sample Problems
Questiorl

Letf(X)=xX 66X 9X 6,

Activity Samples

Use thalifferentiatidrom first principlesadculatéhefollowing(Letd = 0.001)

Page|22

X 0 1 2 3 4
Fi(x) = lim f(x+d) -f(X 9 0 -3 0 9
d- 0 d (8994) (0.003) | (-3.000) | (0.003) (9.006)
Givenfi(xX)i s parabolic, use the calcul atoros
Questior?

l i sts t

The function definition tool dibowesploration of fiimes that would otherwise be too messy on a traditional

scientific calculafBaylor polynomialsddr sin(x) or cos ) can be defined as functions.

X X ¥ X ¥
++47=|4=

XZ

Letf(x) =1 4 4
21

X

T
3!

4!

5!

6!

8!

The gantity of terms helps define the accuracy of the dhgptiiposes of the table below, there are
sufficient terms includedeiexpressioabove for studentgiét a sense of what is happening

Change the mode setting toFéwat set d = @OL. Generate a table of values(fof andg(X).

X -3 -2 -1 0 1 2 3
f(X) 0.091 | 0.137 | 0.368 1.00 2.718 | 7.387 | 20.009
. f(x+d) -f
fi(x) = ldlm) ( (i (% -0.071| 0.130| 0.368 | 1.001| 2.720| 7.385 | 19.856
Notice thaf (X)© fi(X). Once students know the 6powé

and see that te&pression for therivatives following the same pattern

Ths showsf (X) defined as the figterms of the Taylor

polynomial f&.

The table of values provides a glimpse at the similarity be
original functidr{x) and the derivatimegradient funct@{x) .

J{‘ TEXAS INSTRUMENTS
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Approxi matkRarAr eh s

The ability to define functions and perform list calculations-gtaideltiseMidthPrint a
very useful scientific calculator when it comes to integral calcukimatidgapir@rea

under a curve.

Formula

P

n

f (x)dx° 5 f(X) X

Scan the QR code to watch the Videeideo covers aspboth
sections on approximate areas.

The graph shows left (lower) and right (upper) bound rectan

to appndmate the arbaunded ke curvé (X) = X, thex axis
and the lines= 0 and = 4 Theeresuk can the be averaged to

determine the approximate area using trapezia.

The first step is to define the function. Press:

expr-eval

é s eAddéEdittFunction
Enter the functidi(xX) = X’ and then press:

é now quit fr.om ¢t

DEG

f(x)=x"N '

T he c¢ abummdtiantool cad ke used for simple, ini

RAD

NUM DMS ReP

increment®rbDx. Press:
41»Pfactor
[ ) EHsum(
Pressing the up arrow will staréltgios frorthe bottom of & Prod{
the menu. Select opférSum(
To calculate the approximate area using the inner bount 3 RAD o
rectanglesalculate the sum from0 andc = 3. Y (f(x))
expr-eval x=° 1 4
Use: € opt i onf(Qand populate thectempl
RAD -
- - or | !
Use tharrow key to select the previous calculation Y (f(x))
Sm x=1 30
Pres to paste the calculation. Use the arrow keys
navigate to the parts of the expression that need updatii
Averaging the previous two estietatates to a series of 3 a o
trapezia, and therefiti@trapezoidal rule. Use thecopy ar | 5 €£{x> 3+ ¥ (£(xI >
paste feature (as above). %x=0 x=1 4
2
22

The summation tool use integer increments. It is possible to manipulate the expresstantégevg
values. In this example start & and go o= 39, calculatéx/10) then multiply by the column widt
Similarly, startat 1 through ko= 40, however the calculator lists is a better option here. (Refer
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X, to X, is given below:

Sﬁ%( f(x) #f(x) 2f(x) 44(x%) 2#%) ..44(x,) 2f(x,) F(x}

It is possible tize a range of calculator commands to ensure that coefficients of the odd tgand the four (4
coefficients of the even terms is two (2), however it makes more sense to follow the logic of the formula.

On the calculatesed tostorethe value @ix.

-

%'a?_(f(x)+4f(x d) (x 2d))

x=0

Pagel|24

%(:f(O) afg) f@p(fO+4fg)+f(2) +

In this case d = 0.5. Press:

RAD -

reset ’ E recall clearvar E [ ] 5+d E. 5
o . 5 i) emr
Insertthe u mmat i on templ ate as RAD -
rule as shovioelow (and opposite) . 525d .5

3
The entire formuladg:( f (x)+4f(x +d) f(x 24))

x=0

3
§ 2, (F (x)+4f (x+o

Since the function in thi
generates the exact area.

RAD

- 970 e D
§ 2, (F (x)+4f (x+o

21.33333333

Sample Problem

Determine the area bounded by the §@r)ex (x 1)(x 4),

Sample Problem i Solutions

As the function 1is
belowthex axisover the nominated interval

guadrati c,

thex axis and the limes -1 andk = 6.

S i fampcson in doeve and | e

If students do not take the positive / negative regions of
into account, they will deterhmengeffinite integrk?.833

The integral could be broken up into three regions, how:
is a much me efficient approach

RAD -

c Ll w TTTTTTTT
§ 2., (F(x)+af (x+)

12.83333333

Store the functiongix) and makef (X) =|g(X)| .
The absolute value function is located in the Maths men
Math>Num> Abg

Now the previous calculation can be retrieved and the al
gereratedn much less time.

RAD -

c L2 OS333355
§ 2, (Flx)+af (x+)

21.83333333

J{‘ TEXAS INSTRUMENTS

guadr aetrivca If.unTchtel oong ermaetrhaelrd tfh

Wi



Page|25

Approxi mate Areas: Part 2

For graphs other than linear and quadratic, it is generally desirable to include moi [
one of the concepts students need to understand is the notion of the limit, columr
approachirgero (0). To help develogtriseptit is bst to incorporate lists.

Formula

P

r;f(x)dx°'a?_ f(X

Scan the QR code to watch the video. The video covers asf
three sections on approximate areas.

The graph opposite show@defer) and right (upper) bound

rectangles that can be used to approximate the area under
f (X) = X°. The result can the be averaged to determine the
approximate area using trapezia.

The first step is to define the furiRribss: pES

L expr-eva — 2 1
f(x)=x"1
wad ¢ s eAda#Edit Function
Enter the functidr(x) = X’ and then press:

é now quit fr.om ¢t

- The calcul atorés | ists ca

DEG
quickly and efficiently. Make sure theclisksared and read' FORMULA OPS

for the calculations. 2TClear L2
stat-reg/distr ~ stat-reg/distr 3 : Clearﬂ- L3
m m é cl ear |l i st s as Clear nLL

1 1 DEG
® The next step is to generate a list of the x values that fo SEQUEHCE FILL

boundary conditions. For small lists, the entries can be « FILL LIST: WM L2 L3
manually, for larger lists, use the sequ@nmand.
= navigate tOPSand sele@equence 1=dim(list)=50 L
The sequence of numbers will go in List 1 (L1)
—  The sequence formula is simply: x bEG
To produce left bound rectangles of width Qlube eed |- . TH %% 1
produce left bound rectangles of wi [ xee START x:0
tobe:0,0.5,1,1.5,2,2.5,3and 3.5 END %:3.5
Enter theettings as shown opposite to produce this resu |[STEP SIZE:9.5
press: SEQUENCE FILL

éto generate the se

© Navigate across to List 2 (L2). Then press:

m € s eFbrendahenAdd/Edit Formula
TheTablekey can be used to access functions Sadattey

to access list names. AL2=f(L1)N
Match the formula shown opposite for the values in List

PRooH

n own
ln
1
18
1
1
1
1
1
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To sum all the values in List 2, press:

stat-reg/distr

I+

mé s eOpstherSum List

2 Make sure List 2 is selected for the sum.

The sum is displayed on screen (35 inrtiptegxand can be
stored in one of the calculator memories.

Store td&e resul t in 6

3 Recall that the columns in this example are only 0.5 unit
the area is equaldo: 2.

The right bound rectangles can be determined easilgdy
to the lists.

stat-reg/distr

Delete the first entry in List 1 (0). Press the up arrow to
navigate to the bottom of the list and enter a 4.

Notice that list 2 is automatically populated.

u Calculate the sum of the items in List 2. This timeretate
in O0bd.
Once this operation is completed, return to the calculatc
screen and evaluate (a-+d)then multiply by the column
width, in this case 0.5.
The approximate area under the curve is 21.5, reasonal
the integral.

Sample Problem
Use inner and outer bound rectangles and trapezia to determine the approximate area bounded by the ct
f (X) =In(X) betweerx =1 and x =3 using 20 intervals.

Sample Problem i Solutions
Inner bound = 1.24035; Outer bound: 1.35024; Trapezia: 1.29528. i[R&uaR3B8(3)
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