In the Mathematical Studies for the IB Diploma course, you are expected to use a graphical display calculator
(GDC) at all times. It is a vital tool to use while you are learning, as well as during both the examinations.

If you learn to use your calculator quickly and efficiently you will find it invaluable. But be careful, not all
calculators are the same. If you borrow someone else’s, the required key sequences and menus may be different
and you will have to relearn some processes. So, always take your own calculator to lessons.

When you choose your graphical calculator you need to make sure that it can:
o draw graphs

o change the scale of the screen

e solve equations numerically

e display matrices

o find a numerical derivative at any point

o give the results of normal distribution, chi-squared tests and correlation coefficients
o find p-values.

You are also allowed to use the following Apps:

» finance

e programs to solve simultaneous and quadratic equations

o language programs that translate prompts and error messages.

If you do not have any of the Apps, download them from the website that has been set up by the manufacturer:

Texas Instruments | http://education.ti.com/educationportal/sites/US/productCategory/us_graphing.html

Casio calculators | http://www.casio.com/products/Calculators_%26_Dictionaries/Graphing/

You are not allowed to use a calculator that has:

o a QWERTY keyboard (with letter keys like that of a computer keyboard)
e computer algebra systems installed

o Apps that give facts or formulae that you are expected to know.

The processes and key sequences in this chapter will be useful throughout the course. They have been written
based on the following models of GDC because these are the ones the authors have, but this is in no way an
endorsement of these specific models, and you should use a model of your choice:

e CASIO fx-9750GII

o TEXAS INSTRUMENTS TI-84 Plus Silver Edition. Please note that all instructions also apply to the TI-84
Plus, unless otherwise stated.
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The instructions provided in this chapter will be very similar for many of the different models from the same
manufacturers. If your model of GDC is not exactly the same as one of those used in this coursebook, you
might find that despite some differences in the locations of keys and menus, you can still determine what you
need to do. However, you might find that the keys, menus and entire processes are different and you will need
to refer to the manufacturer’s instruction booklet for support instead. Therefore, it is very important that you
don’t throw the manufacturer’s instruction booklet away or lose it! You will almost definitely need it at some
point.

Throughout this chapter, the left-hand column details the key sequences for the TI-84 Plus and the right-hand
column details the key sequences for the Casio fx-9750GII. This is the convention used throughout this book
for GDC screenshots.

TEXAS ) CASIO )

@ Getting started

A. Setting your calculator to degree mode
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B. The second and third functions of a calculator key

Some GDC keys have more than one function: the function written directly on the key and the function(s)
written above it. This means that some keys can ‘do’ and ‘undo’ (inverse) the same operation. For example, the
key used for the function ‘sin’ can also be used for the inverse function ‘sin™". Be aware, not all second or third
functions are inverse functions; sometimes they are just different functions. Here we show an example where the
x? key has the inverse function Jx, and where the sin key has the inverse function sin™.

TEXAS CASIO )

] L) \ O
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C. The Ans/ANS key

The Ans/ANS key automatically stores the answer to the last calculation you completed (it only works if you have
pressed for TEXAS or [ for CASIO at the end of the calculation). This means you can simply press this
key to use the answer in the next calculation. So, if you have a calculation where you need to apply a function to the
answer of the previous part of the calculation, don't delete the answer and rekey it; use the Ans/ANS key instead.

TEXAS CASIO

QOB B REDE BajalrEjc)
@E]@

(ANS) (Ans)

X & X &) B9

2.3%+{2. 3 2523 L ceesTsees
HHS*EE- 2ReS7YSRE9 BRsxS s

34.83287344
AT

D. Using the GDC memory

GDCs have 26 memories, labelled using the letters of the alphabet. These are an example of a third function of a

key, as the letter of the alphabet is printed above the relevant key.
CASIO

TEXAS )

(5] (6] (5] (&)
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(4] xX @M@
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A%74 AxT4

a 4144 1}




TEXAS

Lo JOr L7700
; 2.5671
2.5671
A*-A"+A
12.89429278

E. Entering fractions

— G

a decimal.

EP __ TExas

RG]
ENTER

MATH) [ENTER] (Frac)
ENTER

w L 0Ny

23
. BEEEEEE6ET
AnskFrac
273

&

BHEEHE
ENTER

MATH] (ENTER] (Frac)

LU \ €

ENTER
a+2-3
5. BEBEEEEET
ArisrFrac
173

| E__“r ht‘

QAn M~y ) | Oy £

\if you are doing a long calculation and using several memories, it is a good idea to write the letter of the memory
hat you use beside the relevant number.

—/

15[[} CASIO

2‘5671*& 2.5671
— 2.5671

12.89429278
brind

In some calculations it is more accurate to use fractions and to give the answer as a fraction. You can enter
a fraction directly into your GDC. You can also convert a decimal answer into a fraction or a fraction into

—/

15[[} CASIO

(2) 3 (3]

EZ3
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Fass 0. 6666666667

BEREEE
EE)
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F. The subtract (-) and negative ((-)) keys

The key (where the ‘=” symbol is inside a pair of brackets) is used to make a number negative. The (=] key is
the subtraction operator.

TEXAS

B@EEE G@EEE
ENTER g

ORNEEE OEOEGAEE
ENTER EG

S54-36

-31-43

G. Graphs
(@) Drawing a graph

You can use your GDC to plot and draw a graph by entering its equation.

TEXAS )

AON SN

CASIO
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»

a™

Flotz Flots EPaPI'i'J_:If{EnI: = [—
N BX -%-1 M
wyE= : o
i o =
“Wy= :
= Ye: [==1]
o EmeLdrvreds Lkl {




i\ €

wu g
{ E

P

-_

3\ N

@ -"f.

| E__‘lr &

TEXAS

XTo.] 2 [ XTeq [ [
GRAPH

(b) Setting a window

=) | Oar £

CASIO

)

(en (3 (= (een (=) ()
EE)
(Fg) (DRAW)

\| /
\I_/

You can use the default scale and window set by the manufacturer or you can set up your own window to suit
the graph that you are investigating. The best graphs are drawn using a window that you have set yourself but the
programmed ones can be a useful starting point. If you plot a graph and you cannot see it on the screen, check
the scale and window as this might be the problem.

TEXAS

WINDOW

LW IHDOW
Amin=-9
Hmax=8
#necl=1
Ymin=-1
Ymax=38
Yscl=10

+ares=Nl

() (8] (ENTER] (Xmin)
(8] (ENTER] (Xmax)
(1] [ENTER] (Xsc1)
() (4] (ENTER] (Ymin)
(3] (0] (ENTER] (Ymax)
(1] (0] [ENTER] (Yscl)

22 GDC cHapter .

CASIO

\—/

©) (8] g (Xmin)
(8] g (max)

(1] (scale)

@

©) @] g (Ymin)
(8] (@) g (mex)
(1] (0] 4 (scale)
EE)
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W |



AFR R ) s A=) | O

TEXAS ) CASIO
[GRAPH) (Draw)
J .l]

(c) Windows set by the manufacturer

These are windows that you can access quickly, and make good starting points.

(F3)(V-Window)
MEMORY Uiew U
o max

gaRan i s:-ale i

3: Zoom Du 12 peidd’ O

4: Z0ecimal ¥min =_3 i

E- %Egﬁﬁim [NIT [TRIG (S T0 B

7bZTrig

HEE (4:ZDecimal)

HEHHEE (F3) (STD)
(6:ZStandard)

] &) &) &) (=) (=) [ENTER] (7:ZTrig) (F2) (TRIG)
HNEHHEEHEHEE (From graph screen)

(0:ZoomFit) (F2) (ZOOM,) [F5) (AUTO)

INLE g
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\(5) Zooming in

sing ZOOM allows you to:
e zoom in and look at a graph more closely

e zoom out to see more of a graph.

TEXAS

() (MEMORY)
(SetFactors...)

WMTEMURY
Prewvious
oomsto
oomREcl
etFactors..

L] | T

- (2: Zoom In)

CASIO )
(F2) (Zoom)
(F2) (FACT)
(2) &g
(2) g
EXIT
[

[Eox EWPIN [ouT [RoTol ©

=] (3: Zoom Out)

(e) The trace function

Use the trace function to find where the graph of y = x> — 1 crosses the x-axis.

(F2) (Zoom)
(F3) (IN)

TEXAS

TRACE

MMEE

22 GDC chapter
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(F2) (Zoom)
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(F1) (TRCE)
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CASIO )

I
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@ GDC support by chapter

22.3.1 Chapter 1 Number

1.1 Rounding

You can use your GDC to round answers to a specific number of decimal places. (Note, however, that not every
model allows you to round to a specific number of significant figures.)

The model of TEXAS used in this book does not set to 3 s.f.; therefore, it is best to work in equivalent decimal
places (using FLOAT), or leave the GDC in its default setting and round the answer yourself.

TEXAS CASIO )
(M) (1) (RUN MAT)
(N (SET UP)
(~J (FLOAT) %%8@@@@@
(Display)
LIbIR] @)
i
1) (Fix)
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43.48

EXIT
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d g DS NE @IV~ 85 | e
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If you are confident in rounding you can leave your calculator in the default setting. To return to the default
setting after you have changed the degree of accuracy, follow step 1 above and then proceed as follows:

CASIO

—/

(~] (FLOAT) [ENTER] (F3) (Norm) (Bxg)
L sCI ENG Arale tDea T
1 b12Z4E5E7ED Comrlex Mode:Resal
N DEGKEE Coord 0n
& Fak FOL  =EQ arid sOTT
] n:r.‘iﬂil'-:l oaT i

Ayl FIHIUL
d¢bi-  FeTAL
HORIZ 9G-T

SETCLOCK FERFEFFCREINT]

1.2 Answers in standard form

E
£

You can set your GDC to give all answers in the form a X 10* where 1 < a < 10 and k is an integer (i.e. in standard

form) to a given number of significant figures. Be careful: make sure that you write the answers in the correct
' mathematical form - not in calculator language!
r
o
’ TEXAS casioc )
= 0J(SCh W (D (RUN MAT)
‘ ENTER (suer) (ENY (SET UP)
GIOIGIOIQIGIOIC)
- @ ® @ (Display)
' ! 2 (Sci
(-] (FLOAT) EEE
l LI @) EXIT
' NORHAL ENG
) FLOAT 01&3“55?!9 El.ex Mode:Real T
. HHDEHHPBE FOL ZEO GhSelect Humber
CONMECTED MY

SEQUENTIAL S (IR
REAL BT TR - T8
HORIZ G-T
HNEXT 4

(QuIT)

2] @ (I (8] (ENTER) QOOAG

210 [ @ (&) [EnTER) QOHNA=EE

2.1 Pukee 3. 78e+02
3.78E2 2.17-8

o o8 2.64e-03
Z2.64°3
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1.3 Time in hours, minutes and seconds

Converting decimal time to a value given in hours, minutes and seconds is a very useful tool of your GDC.

TEXAS CASIO ) i

(4] (6] (3] [ [@ (2] (6] (0] (ENTER] AEEANDEEOE
(ANGLE) >)
(DMS) F3) (ANGL)
ENTER (F5)
£3.7-60
:r\siDE ; 728333333 (Z;?:a@ (OMS) )
7e43'42" 70437 427

(5] (6] (2nd) (APPS] (ANGLE) (1] (°) (&) (6] omi (E8) (>)

l (ANGLE)[2] () (F5) (ANGL)
ENTER ()
B0 F ) g
60 =)0 Eg
(ANGLE) (F5)
(DMS) 56 31°
St 51665567 @
Ans+ca Ao 56" 317 :
8]
S5°31
se.S1666667 [ | e e
Ans~-&a
« 9419444444
Ar=sr0OMS

aes5se"31"

R AL LW
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(F1) (CONV)
3 SOTE
38.91lcme] %.%‘915-93

22.3.2 Chapter 2 Solving equations

2.1 Solving linear equations

(a) using a graph

TN

Solve the equation 2x + 3 =25

TEXAS )

~

CASIO )

(CALC)
(intersect)

ur] [E5) (G-SLV)
[E8) (ISCT)

-

Ve

(First curve?) [ENTER
(Second curve?)
(Guess?) ] ][] (use cursor to

move to point of intersection)

>

ENTER

L

0 g

‘&L W UL YIS
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(b) using an equation solver

TEXAS

(0] (O: Solver)*

(©r, [+] until ‘O: Solver ...’
then [ENTER])

CASIO

(MEND) (8] (EQUA)
(F3) (Solver)

Equation

?T E‘;mul‘{geaus

Ak

(4] (to get onto the correct line)

CLEAR

20 x0ME XTI
CE 00

ENTER

(ALPHA] [ENTER] (Solve)

28+1. Ix-580=0

o =09, Z2IAVES2IH..
boynd=+<-199, 1.
1 ]aft—rt=k

2.2 Solving pairs of linear equations
(a) using a graph
Solve 2x — y =5 and x + y = 1 by drawing a graph on your GDC.

TEXAS )
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Y:

CLEAR] (to remove any existing
equations)

X.T.6.n) (ENTER]
0] X.1e.

(Z:Decimal)

Flotz Flot:
\?1EEK—5
x?zﬂi-ﬂ
\ =
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“We=
“We=
W=

QAn M~y ) | Oy £

CASIO

)

B (3) (GRAPH)
(F2) (De))

(F1) (Yes) (to remove any existing
equations)

(2] ko1 (=) (8] )
=) ken (B (1] g

(CALC)
(intersect)

(First curve?)
(Second curve?) [ENTER

(Guess?) ] ][] (use cursor to

move to point of intersection)

ENTER

L N
Intersection
H=2 ==1

(sue) E3) (INIT)
(DRAW)

sF) [E5) (G-SLV)
[E8) (ISCT)

| [ s i) U~ g ) O PPV 4
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(b) using an equation solver

Solve 2x — y=5and x + y = 1 using a simultaneous equation solver on your GDC.

TEXAS CASIO

(=] until (PlySmit2) * [END) (8] (EQUA)
(SIMULT EQN SOLVER) (F1) (Simultaneous)

R] (Equations 2) (F1) (2 unknowns)
1t
()@ (Unknowns 2) [E 33@'&’ Eg?g%gsm Memor»

SINULT EQn OLVER NODE
EQUATIONSMZ4 567 B9 40
UnKnOMn: H>x4 56789 10
DEC

£CI ENRG

AN diz:4EgerBED
EADIAN [ETEE
MAIN

HELFENERTI

Unknowns: 2

SR EPEDEPEY

[GRAPH] (NEXT) (2] Exg] (x-coefficient)
(x-coefficient) (=) (1] (exg (y-coefficient)
(v-coefficient) (5] X (constant)
(constant) (] g (x-coefficient)
(x-coefficient) (1] g (y-coefficient)
(y-coefficient) (1] [Exg (constant)
(constant) ank+bnY=Cn :

L Temm ]

o [EW iR [EnT

zom=1
(HATNIHODENCLEVL DADISOLYE]

GRAPH] (SOLVE) (F1) (SOLVE)

anktbnt=Cn
X1 921 S
Kz=-

(NRINVNODENZYSNT 10 IF 4P DI

-
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: \2.3 Solving quadratic equations

(a) using a graph

Solve 2x* — 5x + 2 = 0 by drawing a graph on your GDC.

TEXAS

X164 ([ B XT6.0 [+ 2]

AME] Flot> Flot:

Y B2RE-5H+2
"

“My=

wE=

“Me=

(ZDecimal)

(ZERQ)

(Move cursor to the left of the
zero you need) [ENTER

(Move cursor to the right) [ENTER

(Move cursor to approximately
the correct place)
ENTER] (Guess?)

Repeat as per step 3 above.

@) ka1 (3 (=5 (5] (keD) () (2

(swF) (F3) (V-Window)

[INIT]
[DRAW]

(s (F3) (G-SOLV)

(E1) (ROQT)
V1=ZRE-5R+Z

®
V1=2XE-5K+2

656 zz'I'GDcHapter . i“ ’F w"{:{.‘f i ‘g’
e "o Y B " b =

V'
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(b) using an equation solver

Solve 2x? — 5x + 2 = 0 using a quadratic equation solver on your GDC.

TEXAS

[APPS) (5] until (PlySmit2) [E
(POLY ROOT FINDER)

(ORDER 2)
ENTER

FOLY ROOT FINDER HODE
ORDER: 1iBx4S&78910

a+bi  rFe CEi

DEC

SCI ERG

FLOATEE Sl B i : -
RADIAN

fHATNI

[GRAPH] (NEXT)
az x2?1x+an=ﬂ

MMATNTHDDENCLRILOADISOLVE!

H) (SOLVE)
az x'ﬁ?1 =+an=0

1

=1rs2

AN,

(iEw) (8) (EQUA)
(F2) (Polynomial)

(F1) (2 Degree)

Eg%iﬂig%s In Memorsy

Dearees: 2

By ey

CASIO

2 &9
=HE e
21 E9

ang+bx+c=0
4 b <
C ] -5 D

[Fos [EW [CLF [EpIT

(F1) (SOLV)
ant+hy+c=0

¥ b




22.3.3 Chapter 3 Arithmetic and geometric series and sequences
3.1 Finding the number of terms in an arithmetic sequence

(a) using the recursion mode to enter the common difference repeatedly

Find the number of terms in the sequence 49, 43, 37, ..., 1

TEXAS CAslO )
(4] [9) (] (4] (3] (ENTER] WEEGBGEE

e
L

(9] [ENTER
(-] (6] [ENTER

@EeEg

W g

-_

3\

s

N k‘l" hi" -i“

20 2 W A IR
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(b) using the linear equation solver

Find the number of terms in the sequence 49, 43,37, ..., 1

O (MEN) (EQUA)

(Or (] until ‘0: Solver”) (F3) (Solver)

(4] (6] HHO0E
6 [XLeaA[H DI EH @6 EEE L0

EG5)

] g

(SOLVE) (SOLV)
EQH—ID—4E =i E:Séﬁ 13=45

bourd=L-1g99.1..
8]l eft—rt=H

3.2 Finding the sum of an arithmetic series using the ‘sum’ and ‘seq’ functions

The GDC has a function called ‘seq’ that can calculate the terms in an arithmetic series when given the first term,
the common difference and the formula for the nth term. GDCs also have a function that can calculate the sum
of an arithmetic series, this is called ‘sum. You can use the ‘sum’ and ‘seq’ functions together to find the sum of a
series.

This is not a substitute for using the correct formulae but does allow you to quickly check your answer and to
calculate sums to different numbers of terms.

>

-
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C
ndd=2.

TEXAS

(LIST)
0] ) (MATH)
(sum)

(LIST)
(OPS)

(seq)

alculate the sum of the arithmetic series with the formula for the nth term of u,=2x+ 1, whenn =15, u=3

CASIO

)

@ () (RUNMAT)
E1 (LIST)
(>) [F8) (>) D (Sum)

(2] (X.1.6.0) (Expr)
ENTER)*

.1,06,n) (Variable)
ENTER

(Start)

=

ENTER

=
(]
™
S
o

ENTER
(Step)

ENTER] (until see answer)

=

E1 (LIST)
(F3) (Seq)

20 W A IR

sumisey {28+l 5. b
25

@k B
xeq o]

e
OEE

J

EE)

Sum Seq(2¥+1,¥.1:15:1
255

List]LsrMIDimlFilllSed s
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3.3 Finding the sum of a geometric series using the list function

Calculate the sum of the first ten terms in the sequence with the formula u, = -1 x —2""..

TEXAS ) CASIO

L1 L& Lz 1 L2t | L=k B{Ladt 3]List U
E- ____________
Yy
B
-inm
3k
-BY
Liifi=-1
(LIST) (MENY (1 (RUNMAT)
(][] (MATH) F1 (LIST)
(sum) (>) (F8) (>) [F1) (SUM)
(LIST 1) >)
ENTER (F1) (LIST)
sumnL A 241 GJ Lst 1)
B (e
Sum List 1
41
O
Lizt L+mIDim]Filll <=9 |2

22.3.4 Chapter 4 Financial mathematics

4.1 The financial App, TVM

This is the financial App allowed by the IB. It is built into the CASIO calculator and some TEXAS models. If it is ’
not on your GDC you can download it from the TI website. ‘\ 4
B

Siva invests 15,000 INR at a rate of 4.3% per annum. How long does it take for his investment to double?

TEXAS ) CASIO )

(Finance...) (MEND) (TVM)
(TVM Solver ...) (F2) (Compound interest)

A@%ﬂﬁ?ﬁﬂIH MEHU

J%%ﬁﬁ
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CASIO )

4] .
Ef gﬂ mrle % %mst
omFound Interest
3iCash Flow
F4:Amortization

F5 Cnnver—smn

T i ¢

ComPound InterestiEnd

)\ €

fr'
=- 199
FU —131
I_IWIP_UI_‘TIW

(E

A v g

Y

(+] until N, then
ALPHA] ENTER] (SOLVE)

E) (M)

b \¢€

| k‘l" h*‘

4
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22.3.5 Chapter 5 Classification and display of data

5.1 Entering lists of data

TEXAS )

STAT
(Edit...)

CASIO

(WEWY (2] (STAT)

ﬁwg -_

_EHLE TESTS
é;ﬁEgl ..
T |k 5 1Y

St SortD]
diClrList
SisetUrEdit.or

i
GRPHACALCATESTAIHTRADIST IR

(Make sure the cursor is in the list

(ClrList)

L) you want to delete, e.g. List 1.) "
n 1

>)
ENTER

(DEL A)
1) (Yes)

syl Delete List?
Yesi[F11
Mo :[FE]

T
W [EoTT [DEL [EEP TR [ &

ClrList Lis.Lz

R AL
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\5.2 Drawing a histogram

)

TEXAS )

Lzigy =1

(STAT PLOTS) F1) (GRPH)
(1: Plot 1 ... off) (SET)
Q@ (Graph Type)
>)
(F1) (Hist)
aPh Toee  tHis

tListl
reauency tList2

ON)
() 0] ] (histogram) [GFAL [GPRe [GPRa
EU‘P L Flet:
HESE
=list: tE g

Fre=tL:z

(=] (Xlist); (L) @ (Xiist); [F) (LIST) (1] B9
(=] (Frea); (L) @ (Frequency);
(F2) (LIST) (2] &
GRAPH (Exm)
(F1) (GRPH)
[ (Xmin) (F1) (GPH1)
(0] (Xmax) (0] [Exg (initial point)
(Xsc1)

22 GDC cHapter
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TEXAS ) CASIO

(] (Ymin) (@ (width of bar)
(] (Ymax) B8]
(Yscl) 8 (Draw)

L I D)
sul Hist.osram Setlins

min=
nax
mPmecl=
¥h1n-9
Ymaw=1A
Y=ecsl=1
dmres=1

[T [GFRZ [GFH3 EEWP

GRAPHJ*

StatGrarhl

P

I_l___l_!—.

TRACE
0] /[{] (as often as required)

(F1) (TRCE)
® /@ (as often as required)

5.3 Drawing a box and whisker diagram

TEXAS )

i
@
o
\—/

AON SN

L“

(STAT PLOT) (F1) (GRPH)
R) (1: Plot 1 ... off) (SET)
(ON) @ (Graph Type)
= ]I 0] D] (icon of a box (Fe) (>)
and whisker with median)
(F2) (Box)

ENTER

R AL LW
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Plotz Plot:
B
dUEal [:.'_ L= dhw

Frequenc.y EL ist2
. e I L Outliers $0ff

Hlistily

Fre«:ilz

Wizt [Eox [EaF [NODE[EFRRl &

GRAPH (Exmm)
PiLE—y [FD (GRPH)
' F (GPH1)
]
b
v
‘ TRACE F) (TRCE)
= ' DI/ (as often as required) ® /@ (as often as required)
V.

22.3.6—7 Chapter 6 Measures of central tendency and Chapter 7 Measures of
dispersion

6.1 Finding the mean, median, quartiles and standard deviation

-_

(a) for a simple list of data (single variable, no frequency)

r

. \E

= | STAT (F2) (Calc)
0] (CALQ) (SET)
(1] (1-Var Stats) (F1) (LIST)
(L) EB)GE)
ENTER)* E) (1) B9

N k‘l" hi" -i“

| (o s I TGN~ g ) O D2V 4



i Wi .h

TEXAS )

IT T

BRI /e, T
E—Uar Stats

3 Med—M

§=huaﬁagﬁax+b}

6: CubicRea
FALlus-tEeg

1-\ar Stats
x—lSiES

-Variable
2T

=1@a3T
xam  =D.edPleSl2
O =
=4 Je

(b) for grouped data (single variable with frequency)

TEXAS )

i
Lziti=1 II® [EvT7 [DEC [EEP[IRE [ &




)

= \ TEXAS )

.

. (AL

- (1-Var Stats)

"y L)

(L) O]

1dar- Stats LisL:z

Select List MNo.
List[1~261: A

_g?ﬁagzgﬁ’?sa —
D (1 VAR)
§§:§ %ﬂgﬁggﬁ é—Uar*i é —
= zz 34343584
=% =2,40223874

BI5

®®

Be careful! You are expected to use the G, value as the standard deviation even though this is not the symbol
used elsewhere for the sample standard deviation. On GDCs, s, represents the standard deviation of the
population, so you do not have to look at that value.

22.3.8-10 Chapters 8-10 (Topic 3: Logic, sets and probability)

Your calculator is useful for general calculations and for working with fractions, but not for any specific
techniques in this topic.
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22.3.11 Chapter 11 The normal distribution

11.1 Finding the area under a normal distribution curve

(a) using a graph

TEXAS )

[Ny (2] (STATS)

(DISTR)

(] (2: normal cdf) (do not press (F5) (DIST)
enter yet
yet ) (NORM)
DREA
: EEFEE =de E3 (Nod)
S invhormd
sutl List | |List 2Lt 3Lt u
z
3
; &
Hortdl . JCHIY F J6iHr] e

1= Mormal C.0

=§ Lala tlariable

] Lower i-1g+99
4: ShadeF UrFer 1.4

%N H
Save ResiHone

(ShadeNorm)

INLE g
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“JE&ib» TEXAS )

EP___caso )

LI EB B[P (Make sure ‘Data’ is set to
0 variable.)
Blan (F2) (Var)
[@ [ (mean) Gl@IBEEIOIENCEE
(standard deviation) DO AEEs
ENTER] (Draw) (1) @9 (standard deviation)
(@) &g (mean)
@
(DRAW)

Zillp=1.Y

Zilow=- 1ES3
F=0. 3192433408

:
!
/

(b) without a graph

EP__ texas )

CASIO )

>

(2nd) [VARS) (DISTR) @ (@) (STATS)
(normal cdf) (F5) (DIST)
-
| Bt o
y : i,nu[i_l-?rnc (F2) (Ncd)
= 1
% 5: EFEF g
S IsikeRiéc

L S

SI-A 4 1.0 >4
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GEP__ texas )

© L
B0
(BJLJ
W6

rnormalcdf s, 2.5
. 255599170

11.2 Inverse normal calculations

TEXAS )

(DISTR)
(invNorm)

W DRAW
= normaledf C

2=hur slcddf
nrm
H 1 I"IU

g*éipdgi

INLE g

=7 1) | ON

CASIO

(Make sure ‘Data’ is set to
variable.)

(F2) (Var)
CGIEIGEE

CASIO

[@W (@) (STATS)
(F3) (DIST)
[F) (NORM)

) (nvN)

Lreszrsa Mormal

»

S N

a™
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@0 L] (area)
(0] (2] (mean)
(standard deviation)
ENTER

CASIO )

(F2) (VAR)

Q@ (Tail)

(ED (LEFT)

@ (Area)

OO EEE

(1) @9 (standard deviation)
(@) (mean)

Ed g

énuar-se M m?able
Tail .L

Area

ORGH

=l
:1
Swe Rﬁ; ﬁom +

imuHormC e, 55
« 1256613375

Inverse Mormal
xInv=A. 12566134

A g

22.3.12 Chapter 12 Correlation

&

12.1 Drawing a scatter diagram of bivariate data

TEXAS )

L1 Lz Lz z

CASIO )

List I ]Lst alLse 3Lt

’I
3 1
’I

4.1
[GFHi [GFhz [GFha EEW

5
-
1

LU \ €

672

| i.hﬁl.lr'hfh'.

4

Y e IR AL

a4 V. A
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TEXAS

(STAT PLOT)
(ON)
(=] (Type)

(highlight the scatter
graph, the first icon)

(=] (2d) (1] (L) [ENTER]
(2nd] (2] (L) (ENTER)

Flatz  Flabz
o
E-IHIEE ﬁg

¥%13t=L1
MEE o T

GRAPH

LT MO
THmax=6
ﬁs;l =1
min=-1
?Mlx-iﬂ
iEl-

M
aH-.BESBZQ?B?Em

INLE g

=7 1) |/ O

CASIO

[WENY) (2] (STATS)
(F1) (GRPH)
(SET)

@ (Graph Type)
(F1) (Scat)

@ (XList)

(D (LIST)
(ERJCCH()

& (YList)

) (LlSU

requency tLi
lark Tyepe to

Feat [X [NFF [Fie e




EP__ TE=xas

(0] (CATALOG)
(+] scroll down to

‘DiagnosticOn’
EETHLEIEI (A

eIl
SR enafuLo

Dihﬂﬁoiticﬂrf
r01agfnosticlOn

\1 2.2 Finding the product moment correlation coefficient and the equation of the regression line y on x

CASIO )

Plot a scatter graph as per steps
(2) and (3) in ‘12.1 Drawing a
scatter diagram of bivariate data’

0] (CALC)

(LinReg (ax + b))
(2nd) (1] (L)
(2nd) (2] (L,)

(ENTER]

£J
)

Lirnkea
2ras
rzi35z9seec1s

’

d

v DAY’

22 GDC chapter )

| E__“r ht‘

.---‘ '-"'iI!:j""I"r 4' ‘li

(With the scatter diagram on the
screen.)

(F1) (CALC)

2 (X)

(F1) (ax+Db)

(Using (F2) (X) assumed that the
scatter graph was linear. You can
also test for curves.)

Linoarﬁag g&
g ‘E 1 454973
L acg. 992070
MSe=8, 81536912
y=ax+b
COFY |I.'|Mll.|.l

(D2

a4 V. A




SRR R < M= () /¢

—/

TEXAS

MHOLWBBE XLeq
(4] (J (1] (2] GRAPH]

(DRAW)

ek [avEx

22.3.13 Chapter 13 Chi-squared hypothesis testing
13.1 The X° test for independence

This is broken down into two parts: entering the data into a matrix (steps 1-3) and calculating the X statistic

(steps 4-6).

TEXAS ) casio )
(MATRIX) (EW) () (RUN MAT)

LI 0] (EDIT) F1) (MAT)

(Matrix A) (You can select
other blank matrices.)

[Exg (Matrix A) (You can select
other blank matrices.)

(810 (3] [ENTER] ECE
MATRIXIA] 3 > W E)GE
Lo 1 .

imension mxn
LI
= A

: Hone

ZZZZEEZ
=

[

=]

[=]
m
I

OIM

d g DS NE @IV~ 85 | e
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2 \ TEXAS ) CAsiO )
& <y EEDE
[ [2) [EnNTER) (1) [5) [ENTER) BIBEEIBIE]EE
(1] (0] (ENTER] 1 @] ¢ (2] B
Y (3] &g (4] ) (8] Ex)
L EXIT) (EXIT)
‘ (2nd] (MODE] (QUIT) A 2 a
s =} 'a[-fr:' 0 ':]
5 ? 12 E| E] 1] 5
' |15 18 2] .
3 4 2 ) [T (EE [Eoir

STAT [ENY) (2] (STAT)
(0] (TESTS) (F3) (TEST)

(C: X*-test) (3 (CH))

(or scroll [+] until you reach ‘C: X (F2) (2WAY)

i l‘l" h“

test’ and then [ENTER])

B proestne.
i

W
(E

I-'J-",.

-_

e

Xi=Test
Obhserwed: [A]

EATEa1Ee Braw

y & ® ] (DRAW) ® ® @ (Execute)
e (DRAW)

' (F1) (CH1)
' 5%=13.2637 =020l C=13. 26I666YI

A |
22 GDC chapter
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TEXAS ) CASIO

() (=] (CALCULATE) Press ) immediately after doing
point 4.

ENTER

HE—TEEt

13.2 Viewing the contents of a matrix

TEXAS )

CASIO )

(MATRIX) () (1) (RUN MAT)
B) F1) (MAT)
ENTER (+] (Mat B)

EE

B w9
i1 EHE 8 M.238
a[s.ls'n ] l.lual]
3lu.3808 u 3.619

R (I (EE [EoTT e

R AL LW
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\22 3 14 Chapter 14 Equation of a line in two dimensions

14.1 Accessing the table of coordinates from a plotted graph

T —— e
e Fiori] r1vtz Flots fgie Func =YY=
SR Ty Vil =
‘ s e =
M= ECMIDEL JTVPESSTYLISE TIIGED

22.3.15-16 Chapter 15 Trigonometry and
Chapter 16 Geometry of three-dimensional solids

’ (TABLE) D (3 (TABLE)

f (TABL)
b H Yl ¥a W3

! | .'l‘ .; u.ﬂ-!:
’ o ] =3 1
‘ I 1 =1 -!2

[Forr [ (M [E0IT G-con [GFLT

m|
' L
y

Your calculator is useful for finding the values of the sine, tangent and cosine for a given angle, and the inverses,
sin™!, cos™ and tan™'. Remember to make sure that your GDC is ALWAYS set in degree mode.

22.3.17 Chapter 17 Functions and graphs

Y

17.1 Finding the range for a given domain
Find the range for f(x 3 +2x), x> -1.5.

TEXAS CASIO )

V-4~ 4%s).

S WG

A =
22 GDC chapter

(D2

|
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*I |
-I E E!
[Forr (=W P [EDTT Foor [6

| . | A
| =2 ERROR

17.2 Finding the vertical asymptote
3
Find the vertical asymptote of the graph y = T
-x

TEXAS )

il




17.3 Finding the horizontal asymptote

Find the horizontal asymptote of the graph y =1.5% —3.

CASIO )

W g

-_

r

22.3.18 Chapter 18 Linear and quadratic models

18.1 Using a graph to find the vertex and line of symmetry of a parabola

Find the vertex and line of symmetry of the graph y =7 — 5x —2x?

. \E

s

7

E

-15 -2.991 .18
[Forr [0 (P [EFTT G-Coni [GFLT

N k‘l" hi" -i“

20 W A IR



AP R s M= .'l!v‘v;

casio ) &

TEXAS )

“

(CALC) (F8) (G-Solv) -
(4] (maximum) F2) (MAX)
Move the cursor to the left of the Y1=T-Sr-ZRe
vertex: h
(confirm left bound).
Move cursor to the right of the E\ MAR

H=- 125 ¥=10. 125
vertex:
(confirm right bound).

Move cursor over the vertex:
ENTER] (confirm position of

vertex).

FI!!EI!HI!
tualue

PZero
3 Mindmue
M1 mum
fintersect
& dodx
FrSFCxadx

Haximum
H=-1.25 Y=10.425

(minimum)

(F3) (minimum)

18.2 Finding the zeros (roots) of a quadratic equation using a graph

Solve y =7 — 5x — 2x2.

TEXAS )

T




o HEYGY

Wl SN

-_

3\

s

“.ulﬁii.} TEXAS )

g Sl L

CASIO )

(CALC) &) (F5) (G-Solv)
(zero) @ (ROOT)
Move the cursor to the left of

Y1=T=-5X=-2¥2

the zero:

Move cursor to the right of the zero:
ENTER

Move cursor over the zero:

ENTER

vu?—su;anﬁak

*
£ L-.auaassnu

Repeat as per step (2) for second
zZero.

(>) for the second zero.

v1=7—5f2;xa
a

18.3 Using the statistics menu to find an equation

You might have a set of data plotted on a graph and want to find the equation of the curve or line without having
to use the methods learned in Chapter 14. You can use the statistics menu to find the equation of different curves,
or of a line.

TEXAS CASIO )




WiV Wi "Sin 20 EEL"S

TEXAS )

STA

0] (CALC)

(0] (ExpReg)
g TESTS

just]

u.E-i!!--l-h:H: -]

RF‘ -'B

n's;lis;Eic-
l::wl-ﬂinﬁqg

(Make sure the Xlist and Ylist
are the correct lists according to
where you entered the data in
step 1, e.g. Xlist should be the
x-variable in L, and Ylist should
be the y-variable in L,)

[=] (CALCULATE)
[ENTER]

EKPREQ

aﬂg cEeconzy
bo-Adsroaans

oo 5572838338

22.3.19 Chapter 19 Exponential and polynomial functions
19.1 Solving growth and decay problems

Growth and decay problems often involve finding the variable when it is the exponent, e.g. y = a X b*. In many
cases you will have a value of y and want to know what value of x gives this value of y, e.g. if y = 10, you would get
the equation 10 = a x b*, where the values of a and b are known. A simple way to solve an equation involving x

in the exponent is to plot the exponential graph (y = a X b*) and the line of the target value of y, e.g. y = 10. At the
point where the line intersects with the exponential curve, you will find the value of x that makes the equation

10 = a X b* true. This is the solution to the equation.

Solve 0.3 x 1.7¥ = 35.

TEXAS )

-
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L \ TEXAS )

CASIO )

Flotl Flotz Flots eh_F Y=
W8, Tl P ?,}gggﬁﬁ"” =1
~NzE3ID
M= : et
“yy= : =
“MMe= : o
“We= P W G S A

O\ CF

(CALC) sF7) (ES) (G-Solv)
(intersect) (F5) (ISCT)

First curve?) [ENTER]

( ) Yi=B.3x1. 7%

(Second curve?) [ENTER Y2=35 i
(Guess?) ] ] 1] (use cursor to

move to point of intersection)

ISECT

ENTER #=B. 963218763 V=35

w L RN

19.2 Solving unfamiliar equations

Your GDC can be particularly useful when you have equations whose graph would be quite complicated to
plot by hand. Examples of such graphs are those where the variable is the exponent, e.g. y = 1 — 2. Other more
complicated equations include those in the form y =/(2 + x), where the variable is inside a root function.

3\

(a) using a graph

Solve 1-2* = /(2 +x).
TEXAS

L LY

| E__“r ht‘

WL LYIN) 2



SRR R < M= () /¢ E"’ﬁﬁ“

TErED
—

ISECT
#=- 1.562501131 ¥=0.66I4365194

BOERENEL b= sdauzeez

(b) using an equation solver
Solve1-2* = (2+x).

TEXAS )

CASIO )

[@* (0: Solver...) W) (B) (EQUA)
(Or, (=] until ‘0: Solver...’ (F3) (Solver)

[ENTER)) 0B @R @ E )

) (23 (v') (3 (2] () (ka1 (B
Fg(SOLV)

(You will need to rearrange the
equal to equal zero.)

)
B G
ALPHA] [ENTER) (Solve)

19.83 Solving polynomial equations

(a) using a graph

Use the methods as per section ‘18.2 Finding the zeros (roots) of a quadratic equation using a graph’, repeating the
methods to find all the roots as required.

(b) using an equation solver

Use the methods as per section ‘2.3 (b) Solving quadratic equations using an equation solver, but in step 1 you
would enter the appropriate order/degree to suit the polynomial that you have. So, if you wanted to solve a cubic
equation, the order/degree would be ‘3’; if you wanted to solve a quadratic equation, the order/degree would
be 2’ and so on. In step 2, you enter the appropriate coeflicients in decreasing order/degree of x terms. So, for
a cubic graph you would enter the coefficient of the x* term first, then the coefficient of the x? term, then the
coeflicient of the x term and finally the constant.

-

ZGDC chaptgr



223.20 Chapter 20 Introduction to differential calculus

20.1 Finding the numerical value of the derivative (d_y)

dx
(a) using a graph

TEXAS ) casio )
(Not required) (WEND) (3] (GRAPH)
(stiFT) (MEND) (SET UP)
@®® @D @ (Derivative)
ED ON)

Draw Tvre iConnect
Inhea Tyee tAnd

e i

Wl SN

A I
F

_ 2nd (CALC) (e (F1) (TRACE)
) & d @ E
: ‘ (<
Y1=T-54-2%2
2 ) LN
» Enter X-Ualue
éi ENTER w2 ot
o |TRCERNIE w ¢
- gl ﬁfn?nun
= MS 1 MuM

T

"

AvsaRs =13

| k‘l-" hi"

O o LWL I 2L
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(b) using the table

The table function does not give
values of the derivative at a point
on this calculator.

TEXAS )

20.2 Finding the equation of the tangent at a point

(Not possible)

TEXAS )

R AL LW

=7 1) | O

CASIO

(WEW (5] (TABLE)
@B E kI (=2

able Fun iY=

(TABL)
s o I |4 S
-3 [} 1
-2 g 3
-1 o -1
1 -5 e
[Forr (W P [EvTT Bcon [G-FLT

CASIO

- @@ @) (GRAPH)
(iENY (SET UP)
®» ® ® @® @ (Derivative)
(F1 (ON)

Draw Trre

ér*aph lgpnc.

Dual Screen -fo
1m..|1E‘|r~aPh 'fo

\—/

AON SN

L“

Dcmnect,




\ TEXAS

(Draw)
(Tangent)
F’D IHTS STO

ﬂl"" Iﬂﬁ al

? Aﬁﬂa
ad.(

. S\

e

£
wad ||

W gy

There is no program for finding
the equation of the normal on
this calculator.

-_

3\

s

N k‘l" hi" -i“

i Qs M~ ) | Oy L

CASIO

)

(stiFT) (F4) (Sketch)
(2 (Tang)
EEE

A

Y1=7-5%-2%2
Enter #-Ualue
A ®i-3 ™

w='r—s>c;2x:h

3

¥="M4+25

Repeat as per steps (2) and (3)
above but replace:

(F2) (Tang) with:
(F3) (Norm)
ENEE

20 W A IR
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22.3.21 Chapter 21 Stationary points and optimisation

21.1 Finding increasing and decreasing functions

Describe the function f{x) = 3x> — x2 — 2 in terms of when it is increasing and decreasing.

(a) using a graph

TEXAS
LA

\

R AR WAUL YN
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\(b) using a table

TEXAS )

CASIO )

The table function does not give [Ny (B) (TABLE)
values of the derivative at a point.
(TABL)
A | U
=2 18 -2u
-1 2 -9 |
0 =3 a
1] 1 3

1
[Forr [0 P [ECTT F-con [GFLT

" i | ba |

] -2 o
| 1 ] 3 |
2 2 ]

] -2 -8 3
[OMP[EDTT -con [GFLT

o VRN

ETRIDEL

If Y’1 is negative, the function is
decreasing.

Wl SN

If Y’1 is positive, the function is
increasing.

»

21.2 Finding local maximum and minimum points

Find the local maximum and minimum points of the graph y = 3x* — x> - 2.

7

(CALC)
(minimum)
Move the cursor to the left of vertex:

(confirm left bound)

Move cursor to the right of vertex:
ENTER] (confirm right bound)

(&0 (F5) (G-Solv)

(F3) (MIN)
Wi=3K2-K"3-2

A

W

s W

=0 ¥=-2

T

4

TERAL.
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TEXAS )

Move cursor over the vertex:
ENTER] (confirm position of
vertex)

A

In this example, x = 0 even
though the GDC has actually
given a value very close to zero.

(CALC) (F5) (G-Solv)
(4] (maximum) 3 (MAX)

Move the cursor to the left of
the vertex (confirm left
bound).

Move cursor to the right of the
vertex [ENTER] (confirm right
bound).

Move cursor over the vertex

ENTER] (confirm position of

vertex).

Y1=3KZ-K 3-2

fi

E(

a™




