CHAPTER OBJECTIVES:

This chapter shows you how to use your graphic display calculator

(GDC) to solve the different types of problems that you will meet in your
course. You should not work through the whole of the chapter — it is simply
here for reference purposes. When you are working on problems in the
mathematical chapters, you can refer to this chapter for extra help with

your GDC if you need it.
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Before you start

You should be familiar with:

® Important keys on the keyboard: ‘@ ‘@ J@ ‘@ W ‘@ \W ‘@ For a reminder of how to

® The home screen perform the basic operations
e Using the Main Menu to enter the mode you want have a look at your GDC

e Changing window settings in GRAPH mode manual.

e Using zoom tools in GRAPH mode

e Using trace in GRAPH mode

1 Functions

1.1 Graphing linear functions

Example 1

Draw the graph of the function y = 2x + 1.

Press L@ You will see the dialog box as shown on the right.
Choose 5: GRAPH and press BXE|.

The default graph type is Function, so the form Y= is displayed. Grarh Func :%=
Type 2x + 1 and press @ e M
Use XOT to vi: [—]
: 2
[FEC TR [DFALI
Press SHET) F3, V-Window and choose 3, STD to use the default axes Uiew Window
which are =10 <x< 10 and —10 <y < 10. max
Press B€) and fs) DRAW. 33%19 5. 15873015
Ymin i-18
max -IB

|[ENTT TRIGETD EDCHW |

The graph of y = 2x + 1 is now displayed on the screen. /

—
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Finding information about the graph

The GDC can give you a lot of information about the graph of a function,
such as the coordinates of points of interest and the gradient (slope).

1.2 Finding a root

The x-intercept is known as a root of the function.

Example 2

CASIO fx-9860GlI

Find the root of y = 2x + 1.

Draw the graph of y = 2x + 1 as in Example 15.

Press [SHlFﬂ @ G-Solv.
Press f1 Root.

[RoaT [MAx [MIN [FFTEEcT [ o

The calculator displays the root of the function y = 2x + 1
at the point(—0.5, 0).

Y1=2K+1

RooT

n=-0.5 =0

1.3 Finding the gradient (slope) of a line
The correct mathematical notation for gradient (slope) is jx—y You will find

out more about this in the chapter on differential calculus. Here we just need
to know this is the notation that will give us the gradient (slope) of the line.

Example 3

Find the gradient of y = 2x + 1.

First draw the graph of y = 2x + 1 (see Example 15).

Press [stiFT) (SET UP).
Set Derivative to On.
Press @ and L@ DRAW to return to the graph.
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P Continued on next page
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Press [sHIFT| F1, Trace. Y1=2%+1

The calculator displays the coordinates of the point and the gradient.

dy-di=2
%=0 ¥=1

Move the point along the line using the () and | », keys. Y1=2K+1

The gradient (slope) is shown by dy/dx and is 2 at every point along 1)9/

the line.

N\

dY-dii=d
¥=

#=1.U26571423 3. 85142851

1.4 Solving simultaneous equations graphically

To solve simultaneous equations graphically you draw the straight lines and then Solving simultaneous
find their point of intersection. The coordinates of the point of intersection give equations using a

you the solutions x and y. non-graphical method is

. . covered in section 1.5.
Note: The calculator will only draw the graphs of functions that are expressed

explicitly. By that we mean functions that begin with ‘y =’ and have a function
that involves only x to the right of the equals sign. If the equations are written in
a different form, you will need to rearrange them before using your calculator to
solve them.

Example 4

Solve the simultaneous equations 2x + y = 10 and x — y = 2 graphically with your GDC.
First rearrange both equations in the form y =

2x—y =10 x—y=2
y=10 -2« —-y=2—-x
y=x—2

To draw graphs y =10 — 2xand y = x — 2: Grarh

Press meny) and choose 5: GRAPH and press BxE). E;{:E:}EE —3
The default graph type is Function, so the form Y= is displayed. _E.
Type 10 — 2x and press \EE/) and x — 2 and press \@ EE E:%
Press SHIFT) 3] V-Window and choose 3] STD to use the default axes fenmr. Lot il
which are —10 <x<10and —10 <y <10. If the calculator displays a

graph, press :\B(IT to return
to this screen.

Press BE and Fs) DRAW

The calculator displays both straight line graphs
Y1=10-2xand Y2 = x—2.

P Continued on next page
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Press 75| G-Solv and 5/ ISCT. [E/
[Ro0T [MAX [MIN '|'-Il:PT|IS':Ti [

The calculator displays the intersection of the two straight lines at the T1=10-2%

point(4, 2). A [ M

The solutions are x =4, y = 2. \
/-’//I/ ISECT

Simultaneous and quadratic equations

1.5 Solving simultaneous linear equations

‘When solving simultaneous equations in an examination, you do not need to show any
method of solution. You should simply write out the equations in the correct form and then
give the solutions. The calculator will do all the working for you.

Example 5

Solve the equations:
2x+y=10

Press \@ You will see the dialog box as shown on the right.
Choose A: EQUA and press B . {28 L

GREAFH |DYHA TxﬁBLE EECLE
%EJM HHA A

From the menu, choose Simultaneous and press | 9 If there are previous Eauation
equations in the
memory, press ‘W
until you return to this
menu.

elect Trre
l1:Simultaneous
2:Pol>»nomial
S:Solver

il JPoLt J5oL Ly

:

'|"I'|1TIU?

Choose equations in two unknowns and press @ SimylLaneous

. . . 5 . Mo Data In Memory
Note: This is how you will use the linear equation solver in your
examinations. In your project, you might want to solve a more complicated

system with more equations and more variables. Humber 0OF Unknowns?

= [ 5 J
You will see the template on the right. anEthnY=0Cn
F) b c
Type the coefficients from two equations into the The equations must |[-1] o u]
. = . 2 0 0 o
template, pressing EXE after each number. be in the correct order.
5}
EDEL JEAE T

P> Continued on next page
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Press L@ and the calculator will solve the equations, giving the solutions as anK+l{*’n“3=C? .
Xand Y. | z I 10
a[ | -1 ‘I]
2
[For (W [CLR [EDIT
The solutions are x =4, y = 2. anrtbnY=CRn
% -J]
'.-[ E
4
[REFT
Quadratic functions
1.6 Drawing a quadratic graph
Example 6
Draw the graph of y = x> — 2x + 3 and display it using suitable axes.
Press | menu) and choose 5: GRAPH and press BE. EFEF’EI Func %=
The default graph type is Function, so the form Y= is displayed. A i L]
Type y = x> = 2x + 3 and press B .. ..,45 -
Press sHET) F3, V-Window and choose £, STD to use the default axes Vo [—1
which are —10 < x< 10 and —10 < y < 10. 5L W D P o

Press \@ and @ DRAW.

If the calculator displays a
graph, press _ EXIT | to return
to this screen.

\/

The calculator displays the curve with the default axes.

Adjust the window to make the quadratic curve fit the screen better.

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Using a graphic display calculator




CASIO fx-9860GlI

1.7 Solving quadratic equations

When solving quadratic equations in an examination, you do not need to
show any method of solution. You should simply write out the equations
in the correct form and then give the solutions. The GDC will do all the
working for you.

Example 7
Solve 3x2—4x—2=0
Press menu. You will see the dialog box as shown on the right. xﬁfﬁ"xﬁf” I"IFI I H HEHLI m
Choose A: EQUA and press B .. EZ E“ |.-_-"
GRAPH [0YHA | TABLE |RECUR
Febted WY A ,@Q
ALY TV
EH =] ¥$ .,L
From the menu, choose Polynomial and press \@ If there are previous Equation
equations in thei\
memory, press | EXT E?l E?ﬁu-{{;ﬁenlﬂ
until you return to this FZz: F'nlb-'ht-rnlal
F3- 5
menu.
You will see the dialog box as shown on the right. Choose equations of Polvhomial

Degree2 and press U Mo Data In Memor:w

Desree?
[ = 1 = J E=r
Another dialog box opens for you to enter the equation. aKe+h¥+c=0
El b c
The general form of the quadratic equation is aX?> + bX + ¢ =0 C 0 k|
so we enter the coefficients in g, b and c.
[FoL (SW [CLR [EDIT
Here a = 3, b = —4 and ¢ = —2. Be sure to use the (-) key axE+bX+c=0 .
to enter the negative values. Press ETE) after each value. C 3 -y EEEED
Press \y and the calculator will find the roots of the equation.
-2
Forl (AW [CLR [EpIT
The solutions are x = —0.387 or x = 1.72 (3 sf). axe+b¥+c=0
] IEEIEI]
HE[-]].EIH'I
2+418

REFT
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1.8 Finding a local minimum or maximum point

Example 8

Find the minimum point on the graph of y = x? — 2x + 3.

Draw the graph of y = x> — 2x + 3 (See Example 19).

Method 1 - using a table o MATH MEMU s
. RUN-MATISTAT [&-RACT |S-SHT
You can look at a table of the values of the function. e [ _
RECUR

Press menu) and choose 7: TABLE and press EXE|. GRAFH |DVHA
COMICS |[EGUA  [FRGM  [TUH
bt dEdes

Tabl Func %=

Press f5) SET.

Y1BHE —2R+3

v3: [—]
va: [—]
VS [—]

BN TREL

Choose a start and end point for the table and a step of 1. Table Setiing
Use the x-values from the graph you drew. *
Press | &1 ). EESPLE -2

Press |sHIFT) SET UP. InFul -OutrutiMath
) = Variable tRanse
Scroll down to Dual Screen and press | F1, T+G. Grarh Func 0N
rac_HResu fdsc
Simyl Grarh :0ff
Derivative :0ff W+
[T+a [0FF
Press | EXE| F6, to view the table. " i
|- 1
-1 B
| 2
2

[Forr (0P 0P [EDIT fi-con [G-FLT

Press \@ G-CON to display the graph alongside the table. . -
=] ]
-1 B
| 2
[FoRH TP [EDIT F-con [GFLT

P Continued on next page
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— = = 2—
Press | 0PN, F2) GLINK. Yi=HE-2K+3 N »
When you scroll through the table the cross moves along the curve. IIJ 3
The minimum value shown in the table is 2 when x = 1. ‘ ; :
H=1 Y=g
Look more closely at the values of the function around x = 1. Uiew Window
Press SHFT | F3) V-Window. max_ s1.
Choose values 0.9 <x<1.1 and 1.99 <y <2.01 and press \EJE EE%IEE é 2298e-83
. . == Ymin f1.99
Change the settings in the table: Press F1/ 5 SET. mar 2.61
o [INIT [RIG[ETD

Set Startto 0.9 -

Bad 1o i1 I;I;able Setling

Step to 0.01
Press | B 6, to view the graph and the table. Stae &6
Press 8] G-CON to display the graph alongside the table. Y1=nE-2K+3 g

“opN] (F2 0.98 2.0004
Press 0P| F2) GLINK and scroll through the table. 058 S
The table shows that the function has larger values at points around (1, 2). . u: a uuu?
We can conclude that this is a local minimum on the curve. - v=2. 0001
Method 2 - Using the minimum function

Press 5] G-Solv  £3) MIN. \_/
TN [T 5T [ B

[Ro0T [MA [M

The calculator displays the minimum point on the curve at (1, 2). Vi=HE-—ZR+3

MIMN-

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Using a graphic display calculator




CASIO fx-9860GlI

Example 9

Find the maximum point on the graph of y = —x2 + 3x — 4.

Press @ and choose 5: GRAPH and press  EXE . Grarh Func Y=
: . \ L V1E%Z -2%+3 [—]
The default graph type is Function, so the form Y = is displayed.
Type —x* + 3x — 4 and press BXEJ. va: [—]
— . ' - Y5: [=]
Press SHIFT F3 V-Window and choose £ STD to use the default axes 1.154[_:? R —— E"'I'nn:'au

which are =10 <x< 10 and —10 <y < 10.
Press ©€ and [F6) DRAW.

J J If the calculator displays a
graph, press | EXIT | to return
to this screen.

The calculator displays the curve with the default axes.

AN

Adjust the window to make the quadratic curve fit the screen better.

/

Method 1 - using a table s MALIM MEMU Fss
. EUH-MATISTAT |e-ACT |S-SHT

You can look at a table of the values of the function. bl e [

Press menu| and choose 7: TABLE and press B . S |WHH RECIE

bt Al 7
COHICE EGLthl FREGHM |TWVH
e geen o et

Press \@ SET.
LG H [—]
¥3: [—]
=N F® ERPTTAEL
Choose a start and end point for the table and a step of 1. ﬁable SetLing

Use the x-values from the graph you drew.

Press | BT). T S

Step f1

P Continued on next page
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Press SHIFT) SET UP,
Scroll down to Dual Screen and press \ y T+G.
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InFul-0OutruliMath
Uariable :Range
Grarh Func :0n

rac Fesu el
Simul Grarh :0ff
Deriwvative :0ff 4
[T+G [0Ff
Press BXE | F6, to view the table. " i
EE =2
-2 -1y
[ -I -n}
] -y

-3
[FoRM [P [EpIT -Con [G-FLT

Press @‘ G-CON to display the graph alongside the table.

INEE

—1.75). We can conclude that this is a local maximum on the curve.
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Press 0PN f2) GLINK. PIm-yAtEN-4
When you scroll through the table the cross moves along the curve. [ -y
The minimum value shown in the table is -2 when x = 1 and x = 2. / ‘ é -E
3 -y
K=l y=-2
Look more closely at the values of the function around x = 1 and x = 2. Uiew Window
Press §H@ E) V-Window. EEEI ei <
Choose values 1 <x<2and —2.5<y<~1.5 and press B, dot” :@,81612983
. . — ‘ Ymin =-2.5
Change the settings in the table: Press F1, 5 SET. max :-1.5
- [INIT [TRIG[ETD
Set Startto 0.9 —
Endto 1.1 ;able Seltins
Step to 0.01
Press BE| F8 to view the graph and the table. Shee @ B1
Press F?>) G-CON to display the graph alongside the table. Yi1=-Ke2+3K-4 ’ i
Press 0PN | 2| GLINK and scroll through the table. /"3"'\ a1 78
‘ 1,51
The table shows that the function has larger values at points around (1.5, h2e =l
%=1.51 ¥=- 1,1501

P> Continued on next page
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Method 2 - Using the maximum function

Press £ G-Solv £3) MIN.

[RooT mém [T [IseT [ o
The calculator displays the maximum point on the curve at (1.5, —1.75). Y1=-¥E+3K~4
MK
H=145 ¥z- 1,115
Exponential functions
1.9 Drawing an exponential graph
Example 10
Draw the graph of y = 3* + 2.
Press \:'meng and choose 5: GRAPH and press E@ Er‘aPE Func Y=
The default graph type is Function, so the form Y= is displayed. N e —
Type éx +ﬁ2 :an\d pres.s EXEJ. ’/ Note: Type (3) (&) 3% . E:%
Press SHFT | F3) V-W1ndF)w and choose F3) STD to [ X,G,T/ i 2 to enter 3. Vi o [ I R
use the default axes which are =10 <x < 10 The (»] returns you to -
and —-10<y < 10. the baseline from the
Press BXE| and | F6) DRAW. exponent.

The calculator displays the curve with the default axes. l !

Adjust the window to make the exponential curve fit the screen better. /
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1.10 Finding a horizontal asymptote

Example 11

Find a horizontal asymptote to the graph of y = 3* + 2.

Draw the graph of y = 3* + 2 (See Example 22). /
_— —
You can look at a table of the values of the function. W;ﬁff,{f MFII H MEHLU wa
Press | menu| and choose 7: TABLE and press | B . %?[m x| |
o GRHF‘H |:-'-.-'m=' RECUR
~||cs|Eaun |PF:GH |T;I;IF

Press \FSJ SET

F‘—gsL DEL JTVPEJSTYL)SE T Jie

Choose a start and end point for the table and a step of 1. Table Setiing
Use the x-values from the graph you drew. X

BT, W
Press | EXT T

Ster &1
Press |stiIFT) SET UP. InPul-Outrut.iMath
————— P Lariable tRange
Scroll down to Dual Screen and press | F| T+G. Grarh Func &0n
rac_Resu

Simul Grarh fo
Deriwvalive =fo 4

[T+a [oeF
Press | EXE| F6| to view the table.
BXE) F6 % ¥l
S 20013
-5 2.0041
-4 2.0123

-3 2.031

[FORM P [EpIT G-CoR[G-FLT

Press \@ G-CON to display the graph alongside the table. g v

Bk

2.031

P Continued on next page
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Press| 0PN) F2) GLINK. VIsEGhyZ
As the value of x gets smaller, Y, gets closer and closer to 2. -G 2.0013
5 2.004
[ 4 2.0 |aa}
E|
H=-3 ¥=2. 031037031
Press &) and then press ) SET. Y1=37 00 +2 .
Change the minimum value of x to —12. [ - :T -i
‘ed (£l G- “oPTN| (F2) . o 2
EXE F6) F5) G-CON OPIN| F ) GLINI? n -
Eventually the value of Y, displayed in the table reaches 2.
) =12 Y¥=2. 000001 BB
You can see, at the bottom of the screen, that the actual value of Y is
2.000001882...
We can say that Y, — 2 as x — —co.
The line x = 2 is a horizontal asymptote to the curve y = 3* + 2.
Logarithmic functions
1.11 Evaluating logarithms
Example 12
Evaluate log,3.95,1n10.2 and log,2.
Press \%u‘ You will see the dialqg on as shown on the right. Al |=||:||'I He IAIEHLI P
Choose 1: RUN-MAT and press  EXE|. Pl ﬂ.’é mﬂJ
GRAF T
% ITAI:RGM #
Press \@ until you see the menu on the right, then press @ MATH. a
Press [2) logab to open the logarithm template. loancOn
233k 4547
For natural logarithms it is possible to use the same method, with the base losjgls. 997
equal to ¢, but it is qulcker to press In | Similarly for logarithms to base In 16,2 A.3963978956
10 you can press  log . ) 2.32238772
Note that the GDC will evaluate logarithms with any base without having hesge
to use the change of base formula. [FAT Jlo 3k -M|_
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1.12 Finding an inverse function

The inverse of a function can be found by interchanging the x and y values.
Geometrically this can be done by reflecting points in the line y = x.

Example 13
Show that the inverse of the function y = 10*is y = log, x by reflecting y = 10~ in the line y = x.
Press @ You will see the dialog box as shown on the right. W{‘IETI I‘ilellggus'ﬁ_’ﬁsfﬁ’{ffﬁi
F=c gy 2 B B i EREE

CUNlC? EEL'!_'H ;RGM TVHM
S5 o oy st )

Draw the line y = x so that it can be recognised as the axis of reflection. Grarh Func &%=
Choose 5: GRAPH and press B . V18X y [—1
o YZB18 [—]

( A -
Type x and press BXE . Note: Type 10 (1) 0J

( ) @ to — . . : -
Type 10~ and press | BXE|. Use |2 A) | X6 to enter 10, NS [—]
7 T | e i e M T
Press SHFT) F3, V-Window and choose F1) INIT to set up square Uiew Window
axes which are —6.3 <x<6.3and -3.1<y<3.1. max :6.
scaleil
dot 8.1
Ymin -3.1
max 3.1
[IHIT [RIG[=TD BRI HNE
Press B and Fé) DRAW. )I
The graphs of y = x and y = 10~ are displayed.
-]
Press SHIFT| F4) Sketch | 4 Inv. V2=18" (R I."
Press |« to select the curve Y2 = 10+ W
Press @ }nl
The calculator will display the inverse of the function y = 10~

Press | BT to display the Y= editor. E— Grarh Func @Y=
Tvpe 1 Press log || X7 to enter Yigx [—1
LR P y2g16% [—1]
log(x). log is a shorter way YIHloa X [—1]

to enter log, . = —
|En GHEM
Press B/ and 8] DRAW to display the graphs of y = x, }I
y=10and y = loglox.

The inverse function and the logarithmic function coincide, showing -] [~

that y = log, x is the inverse of the function y = 10~.
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1.13 Drawing a logarithmic graph
Example 14

Draw the graph of y = 2log, x + 3.

Press | menu). You will see the dialog box as shown on the right. affs?”xﬁﬁff’ TH|=|I:|TIH I’IE%HIU W

BLE |F:ECUF: |

EIJI‘I[ES ECQLA FJPRGH TLM A
4

_$_ a:x:m ¥$FF

Choose 5: GRAPH and press BXE|

EXE . Grarh Func_ @Y=
| - Y1B82loa ®+3 [—1]
Type 2log(x) + 3 and press | EXE . ) i - .
ype 2108t P Press 2  log) x61) (+) (3) yi: [—]
Yo [—1]
Y5 [—1
EEMOEL JTYFELS TV L R MEMI [T
Press SHIT) F3, V-Window and choose | F3| STD for the default Uiew Window
axes which are —10 < x < 10 and —10 < y < 10. mar -
scalefl
dot. 1@,15873815
Ymin f-1A
max 1A

Press | BXE| and | F§) DRAW.
The graphs of y = 10y = 2log, x + 3*is displayed with the default axes.

Change the axes to make the logarithmic curve fit the screen better.

Trigonometric functions

1.14 Degrees and radians

Work in trigonometry will be carried out either in degrees or radians. It is important, therefore,
to be able to check which mode the calculator is in and to be able to switch back and forth.

Example 15

Change angle settings from radians to degrees and from degrees to radians.

Press [stiFT) SET UP.
Select either Deg or Rad using Ft or 2.
Press | B .

Grarh Func

Cual Screen i
Simgl Grarh i
Derivalive
Bac karound
Skelch Line &

Ded |Rad |G

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Using a graphic display calculator




CASIO fx-9860GlI

1.15 Drawing a trigonometric graph
Example 16

Draw the graph of y= 251n(x + 6)+1

Press | menu). You will see the dialog box as shown on the right. xﬁ’ffﬁfﬁ‘* % MRIN_ MENU 77772
P | B %ﬂ
DYHA |TRELE |RECUR
comcslmé'ﬁﬁ#
Choose 5: GRAPH and press EXE|. Press 2) 1og] x61) +)(3) Grarh Func V=
(o — - vigzsin [%+E]+1 [—1
Type 2sin x+g +1 and press | BXE . &
"|'4'
It mwa-
Press | SHIFT) \@ V-Window and choose 2 TRIG for the default axes Uiew bindow
i — — <y< max =3,
which are =9.42 <x<942and -1.6 <y<1.6. 0.42 ~ 3 el S T
dot. @, 14959965
Ymin f-1.6
max :1.6
[THIT fRIG[ETD
Press B and f§) DRAW.
The GDC displays the graph of y = 25in(x + %) +1.

Change the y-axis to make the logarithmic curve fit the screen better.

Note: the notation sin?x, cos?x,
tan?x, ... is a mathematical convention

that has little algebraic meaning. To
enter these functions on the GDC, you
should enter (sin(x))?, etc. However,
the calculator will conveniently interpret
sin(x)? as (sin(x))2.
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More complicated functions

1.16 Solving a combined quadratic
and exponential equation

Follow the same GDC procedure To solve the equation, find the point
when solving simultaneous equations of intersection between the quadratic
graphically and solving a combined function y, = x> — 2x + 3 and the
quadratic and exponential equation. exponential function
See Examples 18 and 24. y,=3x2%+3.

Example 17

Solve the equation x> — 2x + 3 = 3.27% + 4.

Press \f'meng and choose 5: GRAPH and press @ Grarh Func VY=
_ V1EHE -2+ [—1
Y2EZx2 " +4 [—1

The default graph type is Function, so the form Y= is displayed.
Type x? = 2x + 3in Y, and press BXE|. P = —
Then type 3x 27+ 4in Y, and press  BE). Note: Typf 2@ VS I .

Press L@ \@ V-Window and choose fy STD to @ & to enter 2 [SEL. L2 XY UL [ést

] The (] returns you to
use the default axes which are —10 <x <10 the baseline from the

and _10 S y S 10 exponent_
Press BXE| and | F6) DRAW.

The calculator displays the curves with the default axes.

Adjust the window to make the quadratic curve fit the screen better. &

Press F5) G-Solv and ) ISCT. &

LN

IROOT [MAX [MIM [YICPT[ISCT [ ©

The calculator displays the intersection of the two
straight lines at the point (2.58, 4.50).
The solutions are x = 2.58 and y = 4.50.

V=R —2nta
WE=ZHZS(-Ka+d

ISECT)
¥=2.5BI516065 Y=Y.501195534

I
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1.17 Using sinusoidal regression

Example 18

It is known that the following data can be modelled using a sine curve.

x| O 1 2 S 4 5 6 7
y| 6994|779 |6.7|9283|6.5]|8.9

Use sine regression to find a function to model this data.

Press \M) You will see the dialog box as shown on the right.
Choose the 2: STAT and press @

L=8 1
GRAFH |n~rrm |THBLE |F:EIZLIF: |
1|c5 ERUA FF:GM TOH
axne | 4FF

Type the x-values in the first column (List 1) and the y-values in the |List 1 List 2] List 3| List u
. SUB
second column (List 2). | 55
Press \ % after each number to move down to the next cell. Press »/ : é 2:
to move to the next column. 4 i B 0
You can use columns from List 1 to List 26 to enter the lists. II® [E01T [DEL [[EPIINE [ ¢

Press Fi) GRPH and fé| SET.

Select Graph Type and choose \Fy Scatter. " o
Press | BE . a
Press Fi) GPH1. 5 o

\

The automatic scales do not always give the best display of the box and
scatter diagram. You cannot use V-Window to change the default values, u o
but you can zoom in or out.
Press F1) CALC.

Defl

Press 6, ») and 8] Sin.

Y [Lod [P [Fwr [Sin [0
On screen, you will see the result of the sinusoidal regression. [ inR
The equation is in the form y = asin(bx + ¢) + d and you will see the values :% i EE%EE?E?
of a, b, cand d displayed separately. c E:r‘aég?a?aﬁs
The equation of the sinusoidal regression line is = ESEIE (Es.}.gﬁ .,.34
y = 1.51sin(2.00x — 0.80) + 7.99 el LT

Press \;F6J DRAW to return to the Graphs page.

S L W W

Y Lo [P Fwr [En [ ©
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Finding gradients, tangents and maximum and minimum points

2.1 Finding the gradient at a point

Example 19

Press \m@ and choose 5: GRAPH and press @
The default graph type is Function, so the form Y= is displayed.

Type y = x* — 22> — 6x + 5 and press BXE ). Note: Type X0 )
Press SHET) F3, V-Window and choose F3 STD 3)(») to enter x°.

to use the default axes which are =10 <x < 10 The | returns you to
and —10<y < 10. the baseline from the

exponent.

Press | BXE| and | F§) DRAW.

Find the gradient of the cubic function y = x* — 2x? — 6x + 5 at the point where x = 1.5.

Grarh Func Y=
VIEXS —2HE—ER+5 [—]

va [—1]
5 [—1]

|EEL TYPEJSTYL Eiliillnﬁnw

The calculator displays the curve with the default axes.

Adjust the window to make the cubic curve fit the screen better.

A/
/\_/

Press [sHFT| (SET UP).
Set Derivative to On.
Press \@ and j@ DRAW to return to the graph.

InFPul-0Outrut.iMath
Draw Trre tConnect
Ineqa Trre : Ard
Grarh Func 0n

Dual Screen :0ff
Simul Grarh :0ff

on | 0Fff

Press [sHIFT| F1) Trace.
The calculator displays the coordinates of the point and the gradient.

V1=K 3-2RE—ER+5

/
[ ] et

n=0.15 -0 EIIEIIEE

Move the point along the line using the [ ¢) and | »] keys.

The gradient (slope) can be found at a point that is close to 1.5.
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YI=K"(30-2HE-BH+5
Enter X-Ualue
T ®:il.S —

= T
t dY~di=-5. 128
n=1.523809524 ‘=-5.2UB5689269

The calculator displays the gradient of the curve at the point where x = 1.5.
The gradient is —5.25.

V1=m™(30=2KE—Ex+D

[ 1 ot

n=la5 ¥=-5. 185

2.2 Drawing a tangent to a curve

Example 20

Draw a tangent to the curve y = x* — 2x? — 6x + 5 where x = —0.5.

First draw the graph of y = * — 2x> — 6x + 5 (see Example 30).

Press | F4) Sketch.
Press | F2) Tang.

C15 [Tand FHerm[Tnew |

The calculator displays the trace screen.

V1=Rm™(30—2KE—Ex+D

Hf [ d?#dﬂ=-1.;f;

#=0."15 f=-0.203125

¥1=H“25372KE—6K+5
Enter ®-Ualue

m ®i-8.3 —
I [ avedn=-n.312
=015 ¥=-0.203135

The equation of the tangent is
y=-3.25x+5.75.

V1=m™ (3 0=2KE—Ex+D

[ PN

¥=-3.255+5.15
n=-0.5 ¥=1.315
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2.3 Finding maximum and minimum points

Example 21

Find the local maximum and local minimum points on the cubic curve.

First draw the graph of y = x* — 2x> — 6x + 5 (see Example 30). /

Press SHFT) F5 G-Solv.
Press | F2) MAX to find the maximum point. /-\ ™

[RooT [MAX [MIN [FrTIEcT [ ¢

The calculator displays the local maximum at the point (—0.897, 8.05). = (R I—PRE—GE+5

/

#=-0. 96805 ‘*=H. 051041905

Press | SHFT| 5, G-Solv. V1=K (3)-ZRE-BR+5
Press \@ MIN to find the minimum point.

The calculator displays the local minimum at the point (2.23, —7.24).

MIM
W=2.230138642  ¥=-".23623309

2.4 Finding a numerical derivative

Using the calculator it is possible to find the numerical value of any derivative for any value of x.
The calculator will not, however, differentiate a function algebraically. This is equivalent
to finding the gradient at a point graphically.

Example 22
If y= x—+3, evaluate &2
2 dx x=2
R . . o o e,
Press MENU,. You will see the dialog box as shown on the right. 5"F1|'-|1:ITI NE_T;I'EU S

Choose 1: RUN-MAT and press | EXE . L P e,
B GRAFH |D%HA |TARELE |[RECUER

CONICE IE%:LLFI FRGM T'v'I;IF
+
=20 2¥ ml

Press | B4T until you see the menu on the right, then press 4| MATH. ]

P Continued on next page
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. d ) .
Press | F4 4, foopen the differentiation template. %(D | =0
233k 4547
The calculator shows that the value of the first derivative of y = x7+3 is Ed—[ AE3 ]| x=2
—0.75 when x = 2. n -8. 73
1233t 44
2.5 Graphing a numerical derivative
Although the calculator can only evaluate a numerical derivative at a point,
it will graph the gradient function for all values of x.
Example 23
If y= > draw the graph of 4y
x+3 dx
Press MENU). You will see the dialog box as shown on the right. W 2 MATN HMENU 2w

e

CONICS Ea'?q"r'ﬁ FRGM TurlgF
20 EB]

Choose 5: GRAPH and press \@ Grarh Func :Y=
Press | opm} | F2| CALC. : —
0PN, P2, ot =
Y4: [—]
Y5: [—]
"l'Ei [—1]
Lizt JCALCIHY P JPRoEJHUM IR
Choose @ 4 to choose the derivative template. EPEPE FlnE o=
: dx Yi=——1[0 )I _
dx =0
y2: [—]
y3: [—]
ya: [—1
[T
In the template enter x, the function —i : and the value x. ﬁ:ap';l [F"""":’ | W=
pabin x =4 | _a
Press EXE . dx L ¥+3 N x=K
25 y2: T o—
Y3 [—]
v [—]
K
Press [sHFT| F3) V-Window and choose F3) STD for the default axes Uiew Window
which are =10 < x < 10 and —10 < y < 10. max -
scalell
dot. i@,15873815
Ymin -18
max 18
[THIT [TRIG[ST0 ERip N

P Continued on next page
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Example 24

Press MENU| You will see the dialog box as shown on the right.

3
Find the values of x on the curve y = x? +x° —5x+1 where the gradient is 3.

T |e-ACT

-m'

=
COMICE Em.'lnn FRGM TUM
1 355 o ) i

Choose 5: GRAPH and press | B .
Press opm (F2| CALC.

Grarh Func Y=

V3 E—1
Yd: [—]1]
NS [—1]
"|'E- [—]
[CALCJH"Y P P ROEJHUM I
Choose F J — to choose the derivative template. EPBPS e ==
¥i=- (0|,
"|'2- [—]
b H [—]
¥4: IZ—;II
[T Xt ive] x|
In the template enter ¥, the function = + x> —5x+1 and the value x. EPaP: F;3nc' i
Press EX J . "-'IEd [ +42 —5H+[—]
=" 3 x
va: E—1
=N miw—"‘
Press sHIFT| F3] V-Window and choose STD for the default axes Piew Window
which are —10 < x < 10 and —10 < y < 10. max
SCa e= 1
dot. 1@, 158736015
Ymin '-IB
max 1@

[THIT |'I'RIG B TOJRCL

Press B/ and 8| DRAW.
The calculator displays the graph of the numerical derivative

3
function of y=%+x2—5x+1.

\ |/

N

Press &1 | to display the Y= editor.

Enter the function Y, = 3.

Press F6| DRAW.

The calculator now displays the curve and the line y = 3.
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To find the points of intersection between the curve and the line:
Press SHIFT) 5| G-Solv. N i

Press 5 ISCT. 1{\-’ ?a,r’f
The GDC shows a point of intersection at (4, 3).

IFECT
H=-u ¥=3

Press »/ to select the second point. g,f A CCEMCE D L30+K
The GDC shows a point of intersection at (2, 3). L #

The curve has gradient 3 when x = —4 and x = 2. \J ?(f

ISECT
=g y=3

2.6 Using the second derivative

The calculator can find first and second derivatives. The second derivative
can be used to determine whether a point is a maximum or minimum point.

Example 25

Find the stationary points on the curve f(x) = x* — 4x3 and determine their nature.

f(x) =24 — 4x®

f'(x) = 4x3 — 12x2

At stationary points
fi) =

4x® — 12x%=0
4x*(x—3)=0
Therefore x = 0 or x = 3.

Press MENU. You will see the dialog box as shown on the right. W Hﬂrl He ﬂEﬂU T,

D"r'HFl |TF|BLE |RECUF: |

EIJI‘IIES EQLIFI AF‘RGM TUI"I

axm dﬂlj ¥$FF

Choose 5: GRAPH and press \@ Grarh Funhc Y%=

: [—]
: [—]
: -
Lzt [CHLCJH' P JPROE JHLM ] S

Enter x4 — 4x° for Y1. Grarh Func Y=

vigxt—4x p—

[—1]
[—1

Eﬂi'lnnnw

T
() B

l—llllll.

Press MENUJ. You will see the dialog box as shown on the right. i AL FAEHU S

Choose 1: RUN-MAT and press EU o AP m
B Use | 4] to enter the exponent. GRHF‘H DVHA THBiEAREEUR

Press \/D to return to the base

\ cs EQLLFI FRGM |TWH
line. 50" o [ A 47T

P> Continued on next page
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Use the calculator to find the coordinates of the points and to Yic@
determine their nature. Yyic¢3y C
Evaluate the function when x = 0 and x = 3. 0 -27
Press vars) | r4) GRPH | 1] Y then type 1(0)! to enter Y1(0).
Similarly enter Y1(3). [ |
The stationary points are at (0, 0) and (3, —27).
- —~a d? .. e
Press OPTN, | F4, CALC | B W to enter the second derivative template. W(D)l =[]
[Solug] Hevdg | [
Enter Y1 in the template as the function using the same procedure to de D
enter the Y. dx? | x=@ a
Enter the value of x as 0. e S VD)
Repeat for the second derivative when x = 3. dx® s
In this case we are not certain what the nature of the stationary point is 'h [ |
at (0, 0) but the point (3, —27) is a minimum because f”(x) > 0.
Evaluate f’(x) either side of x = 0, in this case using x = -0.01 and x = 0.01. | [d_ (Y13
die Y1 e=-a. 01
To evaluate the derivatives follow the same steps as before, but use & ot - -1.204e -B3
The gradient is negative either side of the stationary point. e Y1 =m, al
Hence (0, 0) is a negative point of inflection. TG -
The graph on the right illustrates the curve, the minimum at (3, —27) and V1= G IR (5
the point of inflection at (0, 0). ‘|(
l \4} JIN
%=3 ¥=-a1

3 Integral calculus

The calculator can find the values of definite integrals either on a calculator page or graphically.
The calculator method is quicker, but the graphical method is clearer and shows
discontinuities, negative areas and other anomalies that can arise.

3.1 Finding the value of an indefinite integral

Example 26
(3
Evaluate x—— ([dx
J=%)

Press \W You will see the dialog box as shown on the right. z r'1FIII‘~IIE I;IETHLI m

Choose 1: RUN-MAT and press B ). ] [Lfﬁﬁ-’ m
GRF\F‘H D HF TRELE RECUR

cslenun |F‘RGH lT';I;IF

P Continued on next page
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Press \ OETN ( w CALC | F6 () | & [ J |dx to enter the second derivative J‘I:II:I ot

template. O

In this example you will also use templates to enter the rational function

and the square root.
e

Enter the upper and lower limits, the function and x in the template. ] I

Press | BXE. JE [H_ﬁ] ke

The value of the integral is 21.5 (to 3 sf). O 21.51471863
[ 20 | [

3.2 Finding the area under a curve
Example 27

y=3x-5
Find the area bounded by the curve, the x-axis and the lines x = -1 and x = 1.

Choose 5: GRAPH and press EXE|. Grarh Func Y=

Press | opmi) F2] CALC. : —
N l Wi [—]
Y [—1
You [—1]
Yo [ 1
[PROEJHUM IS
Enter the function y = 3x* — 5 and press B . Grarh_Func %=
Y1B3% -5 [—1
va: [—1]
y5: [—]
TEEL MEm i i S Toen
Press [sHIFT) F3, V-Window and choose 3| STD for the default axes Uiew Window
which are =10 < x < 10 and —10 < y < 10. max &
scaletl
dot.  :@, 15873015
Ymin :-18
max =16
INIT [TRIG[STD ERip N
Press B and F6) DRAW.
The graph of y = 3x* — 5 is displayed with the default axes. \ /

P Continued on next page
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Change the axes to make the curve fit the screen better. \ /

Press 8] G-Solv | #8) (a) | (F3] [dx. Y1=3HE-5 )
The calculator prompts you to enter the lower limit for the integral. n Enter Lower Bound |
Type -1 and press | B . ®i-1
~ LOWER
Be sure to use the (-) key. - _T:-s
The calculator prompts you to enter the upper limit for the integral. Y1=3HE15 )
Type 1 and press  B€. Enter Upper Bound
- - -
UFFER
H=-1 y=-2

The area found is shaded and the value of the integral (-8) is shown on

the screen.
Note: since the area lies

The required area is 8. below the x-axis in this case,

the integral is negative. LOWER=- | UFPER=1
Sdi=-8
4 Vectors There is no scalar product

function on the Casio GDC,
but you can find the result
by multiplying the vectors
as lists and then finding the

Scalar product

4.1 Calculating a scalar product sum of the terms in the list.
Example 28
Evaluate the scalar products:
1 3
L RINC T
3 4 4l
Press [MENQ . You will see the dialog box as shown on the right. WP@# HE];.'ETHL W
Choose 1: RUN-MAT and press | BE . HPd::
‘ Gnnpu EJTH A ECUR
EDHICQE‘;”!{LL’P'; EJTurgFrJ
=0 'I-Wl ¥$
Press oy F1) LIST | [£6) ») | (F6) (») | [F1) Sum. Sum
cumly 2 ] O JECE

P Continued on next page
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Enter the vectors as lists using curly brackets { }. Separate the terms of SUm (L1315 ~Sachra
the vectors using commas. O
Multiply the two vector lists together.
Close the bracket and press H@
1) (-3)_ T o
LI
Press | opmy) | JLISTI\@JI #6 ) | [F1 Sum. Sum
Efm [Cuml] 2 | o
Enter the vectors as lists using curly brackets { }. Separate the terms of S tila-l-91% 822 -F
the vectors using commas. O )
Multiply the two vector lists together.
Close the bracket and press \@
1 3 ENm M EEEE T
-1 2|=-3
4]\ -1

4.2 Calculating the angle between two vectors

The angle 0 between two vectors a and b, can be calculated using the formula

0= arccos( j
lallb

Example 29
Calculate the angle between 2i+ 33 and 3i — ]
Press stief) SET UP. Er‘ali*hgl:'unc, E? ; T
Select either Deg or Rad using Fi or F2. Sty - bt : it
Press | BE) Derivative 20ff
ikl Backaround fHone
Skelch Lime !Horm
Ded |Rad |Gha
Press | SHIFT) (cos™) P to select the fraction template. cos-l %
HUMEJOEL JetaTdMATH
Press o) F1) LIST | [£6) ») | (F8) (») | F1) Sum. ool S |
[Suim| fuml] > | O [

P> Continued on next page
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Enter the vectors as lists using curly brackets { }. Separate the terms of the Bum ({2, 3% 3,13
vectors using commas. ||22+32 " ||32 +¢-132
Multiply the two vector lists together.
To calculate the magnitudes of the vectors use the formula SumfProdliumd] = | & [0
|ai + 03| =Na® + 17
Press | EXE). coo-l Sum ({2, Ipd3, -1
The angle between 2i +3j and 3i—j is 74.7°. 232 w3240 1)
T4 7442213
O
B Curnl] > | J JIE

5 Statistics and probability

You can use your GDC to draw charts to represent data and to calculate
basic statistics such as mean, median, etc. Before you do this you need
to enter the data in a list.

Entering data
There are two ways of entering data: as a list or as a frequency table.

5.1 Entering lists of data

Example 30

Enter the data in the list: 1, 1, 3, 9, 2.

Press | menu). You will see the dialog box as shown on the right.
Choose 2: STAT and press | EXE .

Type the numbers in the first column (List 1). List 3] List U
Press @ after each number to move down to the next cell.

List 1 will be used later when you want to make a chart or to do some

calculations with this data. You can use columns from List 1 to List 26 to ]
enter the list. [GRFH,) THTR =
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5.2 Entering data from a frequency table

Example 31

Number 112]|3
Frequency | 3 |4 |6 |5 |2

Enter the data in the table:

Press | menu). You will see the dialog box as shown on the right. il E_rgEHLI P,

Choose the 2: STAT and press \@ - FFE
GRAFH [DYHA LE RECUR
RN Aﬁé

CONICE EEUFI FEGHM |TWVHM
axm Fﬁ] $FF n

Type the numbers in the first column (List 1) and the frequencies in the Liet 1 1Lt alLst 3lLst U
second column (List 2). suf | _

Press | B after each number to move down to the next cell. Press ] to : 2 !

move to the next column. | u

. . . &
List 1 and List 2 will be used later when you want to make a chart or to do GEPHYCALC JTESTHHTRIOIE T I
some calculations with this data. You can use columns from List 1 to List
26 to enter the lists.

Drawing charts

Charts can be drawn from a list or from a frequency table.
5.3 Drawing a frequency histogram from a list

Example 32

Draw a frequency histogram for this data:
1,1,3,9,2.

Enter the data in List 1 (see Example 5). StatGrarhl

Press Fi) GRPH and fé) SET. = 15
By default the graph type is Scatter Diagram (Scat). Change this to Frequency i1
Histogram (Hist) and leave XList as List 1 and Frequency as 1.

[Hizt [Box [EaF [NDiE[ErEn[ &

Press | BXT and press Fi) to select GPH1.

sul Histogram Settina

Change the start value for the histogram to 0 and the width of the bars to 1.
Press | BE . Start:p
[=T"E

[GFHL [GFHa [GFPA3

A histogram, scaled for the data in the list is displayed.

P Continued on next page
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Press sHiFT) | Ft (Trace). StatGrarhl
Use the » | key to move to each of the bars and display their

value and frequency.
You should now see a frequency histogram for the data in |—|
thelist 1,1, 3,9, 2. =1 ¥z

5.4 Drawing a frequency histogram from a frequency table

Example 33

Number 1(2(3[(4|5
Frequency 3 |4 |6 |5|2

Draw a frequency histogram for this data:

Enter the data in L1 and L2 (see Example 6). StalGrarhl .
Press fi) GRPH and 6] SET. M eelect List No.
List[i~256]1: A
1
By default the graph type is Scatter Diagram (Scat). Change this to |
Histogram (Hist). Leave XList as List 1 and set the Frequency as List 2. HE?ZL i : Li su

Frequencs iList2

You should see this display.

GFH1 [GFH2 |GFH3

Press | B4T) and press Fi) to select GPHI.
Change the start value for the histogram to 0 and the width of the bars to 1.
Press | EXE).

suHistogram Setlina
Startin
=TT
[GFHL [GFHE [GFPr3 EEW

A histogram, scaled for the data in the list is displayed.

[ N

[1UAF

Press |siFT) i/ (Trace). StatGrarhl

Use the ») key to move to each of the bars and display their value and

frequency. |—|_®— _I

H=g f=U
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5.5 Drawing a box and whisker diagram from a list

Example 34

Draw a box and whisker diagram for this data:
1,1,3,9 2.

Enter the data in List 1 (see Example 5). ETatGrarhl |
Press i) GRPH and ) SET. ﬁrﬂzgamze Sll_?st,?x
By default the graph type is Scatter Diagram (Scat). Change this to MedBox | |Qut.liers 0
(Box) and leave XList as List 1, the Frequency as 1 and Outliers off.

GFH1 |GFH2 |GFH3

Press | B4T) and press Fi) to select GPH1.
[1UAR
Press siFT) (F1] (Trace). StatGrarhl
Use the (% key to move the cursor over the plot to see the quartiles, Q1 and
Q3, the median and the maximum and minimum values.
Med =2

5.6 Drawing a box and whisker diagram from a frequency table

Example 35

Draw a box and whisker diagram for this data:

Number 112(3|4|5
Frequency 3 |4 |6 |5 |2

Enter the data in L1 and L2 (see Example 6). StalGrarhl e
Press \il) GRPH and \@ SET. E Select List Mo.
By default the graph type is Scatter Diagram (Scat). Change this to List[1~26]1: 2
MedBox (Box). Leave XList as List 1, set the Frequency as List 2 and
leave Outliers off. L I5T,
You should see this display. |
rarh TyrPe iMedBox
Hlist tList]
Freauency tList2
Outliers 0ff

GFH1 [GFHE [GFH3

Press \ EXIT] and press @ to select GPH1.

P Continued on next page
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Press siFT) | F1) (Trace). StatGrarhl
Use the % key to move the cursor over the plot to see the quartiles, Q1 and
Q3, the median and the maximum and minimum values.

Med =3

Calculating statistics

You can calculate statistics such as mean, median, etc. from a list,
or from a frequency table.

5.7 Calculating statistics from a list

Example 36
Calculate the summary statistics for this data: 1, 1, 3, 9, 2
Enter the data in List 1 (see Example 5). W
Press 72) CALC and 6 SET. U3 Wit fListi
Use the default values for 1 variable statistics which are XList as List 1 %Hg? grl:éﬁt '1-1 st2
and Freq as 1.
Press \@ and press \@ to select 1 VAR. - List || List 3] List 3] List u
L
| s
ul 1 {
1UAR [BURR
The information shown will not fit onto a single screen. 1-Uzariable
You can scroll up and down to see it all. Ex :?,’52
The statistics calculated for the data are: Eia :g‘?9933259
Genn @ ﬁx :g 3466481 P
sum  Yx
sum of squares Y x? 1-Uarigble
population standard deviation  ox Einx :? &
sample standard deviation Sx ﬁéd :%
number n ngx :E &
minimum value minX
lower quartile Q, 1-Uariable
median  Med ”Ed :E .
upper quartile  Q, Hgﬁx :?
maximum value ~ maxX Hgg' E:%
mode Mod
number of data mode items Mod:n
data mode frequency = Mod:F
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5.8 Calculating statistics from a frequency table

Example 37

Calculate the summary statistics for this data:

Number 112134 |5
Frequency |3 |4 |6 |5 |2

Enter the data in L1 and L2 (see Example 6). ilJar HList :Listl
Press 2 CALC and s SET. Select List Mo,
Leave the 1 variable statistics default value for XList as List 1 and change S Listri~2e1: A
Freq to List 2.
1
You should see this display. 1Uar X¥List :Listl]
ar sLis iLi=s
2Uar YList iList2
2Uar Fres |
N
Press | &7 and press Fi| to select 1 VAR. pppizt st 2ust afuise u
1 ‘-1 3
2 2 u
3 3 B
y y 5 /
[Luar [2uark TP
The information shown will not fit onto a single screen. 1-Uariable
You can scroll up and down to see it all. Ex :%-f:,th
The statistics calculated for the data are: Ef :%33,3312@9 4
G 9 ﬁx :éé2343?654 g
sum Y«
sum of squares Y x? 1-Uzriable
population standard deviation  ox Einx :13 U
sample standard deviation =~ Sx ﬁé é :%
B3 =4
N number n ' Max =S 1
minimum value  minX
lower quar"ale Q, 1—UsriablE
median  Med Med =3 T
, A3 =4
upper quartile  Q, maxy =3
. od =3
maximum value  maxX Modin=1
mode  Mod HadsF=a
number of data mode items  Mod:n
data mode frequency = Mod:F
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5.9 Calculating the interquartile range

Example 38

CASIO fx-9860GlI

Calculate interquartile range for this data:

Number

Frequency

Press \@ You will see the dialog box as shown on the right.
Choose 1: RUN-MAT and press | B .

The interquartile range is the
difference between the upper
and lower quartiles (Q,— Q,).

: MATIH MEMU Fmsss:
STAT |&-ACT |S-SHT

The calculator now displays the result:
Interquartile range = Q, - Q, = 2

GRAFH |DVHA (TR ;lilyﬁtecun
GEN
CONICZ|EQUA  [FEGHM |TWH
25 r:] L
First calculate the summary statistics for this data (see Example 12). R3—G1
. ) 2
(Note: The values of the summary statistics are stored after 1-Variable O
Statistics have been calculated and remain stored until the next time they
are calculated.)
~ > ” — e Var e ' Yo You YWas I Y q S i,
Press vigS)| £3) STAT | (i3 GRPH | (f6) (F8) | (F4) Q, =) (56 6] | () Q, (g | L O NG [OEF) WGPW ERV ©

5.10 Using statistics

The calculator stores the values you calculate in One-Variable Statistics so that
you can access them in other calculations. These values are stored until you do
another One-Variable Statistics calculation.

Example 39

Calculate x + ox for this data:

Number

Frequency

The calculator now displays the result:
x +0x =4.15 (to 3sf)

Press | menu). You will see the dialog box as shown on the right. i i MAIN MENL B
Choose 1: RUN-MAT and press | BXE . 1 [ E Errn
o GRAFH |D'YHA | TAELE |RECUR
CONICS|EQUR  [FEGM |TWH
BN E¥F m
First calculate the summary statistics for this data (see Example 12). T+ox
. . 4.153128942
(Note: The values of the summary statistics are stored after 1-Variable O
Statistics have been calculated and remain stored until the next time they
are calculated.)
Press \::VVAREN @ X | @‘ X+ F?y ox \EXE) I N A I R ¢ |
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Calculating binomial probabilities

5.11 The use of nCr
Example 40

Press ment. You will see the dialog box as shown on the right. o AIN T;'IEHU LR
Choose 1: RUN-MAT and press | B . |£ ﬂ.’é
ax

1 %
GRA T
%_AITAI:RGM #
S mdx,
Press opm) £6) (b | (F3) PROB to enter probability menu. 8C3
Press (8) r3 ) nCr 3) BE.

56

[ ! InPr]nCrJRAHL [t

Example 41

4
List the values of [VJ forr=0,1, 2, 3, 4.

Press | menu). You will see the dialog box as shown on the right. e MRIN MEHU S
Choose 7: TABLE and press B . 2L d
\ GRAFH [DVHA RECUR

cunrcgeuua FRGM | T'-.-'M

axne ¥$FF

Press | opmy) F4) PROB to enter probability menu. Table Func Y=

Press (4) £ nCr | x01) B€) gz [—]
Ya: [—1]
bt [—]
Y& [—]

[SEL TYPEJSTVL TREL

Press| F6) TABL.

You may need to reset ¥l

The table shows that e St vale and -? Ill
4 =1 4 =1 4 =4 4 =6 e =4 and 4 =1 step values for the F B
0 10 11 12 1 3 4 table using L@ SET. g "

%]
[FoRM [P [EpIT G-Con [G-FLT
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5.12 Calculating binomial probabilities
Example 42

X is a discrete random variable and X ~ Bin(9, 0.75).
Calculate P(X = 5)

9
P(X=5)= (5] 0.75° 0.25*

The calculator can find this value directly.

Press \@ You will see the dialog box as shown on the right. - H_- P
Choose 2: STAT and press | B . :
GRH D"r'l'-lﬁ THBLE EECUF:
@é_ﬁl .J s“
Press 5 DIST | 8 BINM | f1) Bpd.  pfriit st aluse afuse o
L |
2
3
|
[EPH, THTRJOTST])
Enter the x-value 5, the number of trials, 9 and the probability 0.75. Binomial P.D
= Dat,a tUariable
Press EBXE). 15
Humtrzal'?
8. 7S
Save Fes:Hone
CHLL
The calculator shows that P (X =5) = 0.117 (to 3 sf). Binomial
F=A.1 16?984
Example 43

X is a discrete random variable and X ~ Bin(7, 0.3).
Calculate the probabilities that X takes the values {0, 1, 2, 3, 4, 5, 6, 7}.

Press \@ You will see the dialog box as shown on the right.
Choose 2: STAT and press | B .

GRF\F‘H DVHA THELE RECUFR

il
CONICS [EQUA F-n-: M TUH
axne | $FF

Press @ DIST | \@ BINM | E) Bpd. - List ||List afList 3]List u

|
2

3
u|
GrPHCALCITEST IIHTR 0TS T I

P> Continued on next page
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EmwrmewmmsQL234567nﬂJﬁlme RJmhrwdnwnma List ||List @|List 3|List W
Press /) DIST | ) BINM | 1) Bpd. O —
2 [
3 2
u 3
GRPH, THTR [C
Press | F1) List. Binomial P.D
. ata iList
Choose Listl. List tListl
Enter the number of trials, 7 and the probability 0.3. Eumtm al : a 3
Press | EXE). Save ResiNone
CALLC
The calculator displays each of the probabilities. Binomial P.D
To see the remaining values scroll the screen down. é Iu. 2
Note: the figures on the left refer to the positions of the values in the list, : E: :;2:
not the values themselves. 51 0. 0972 B.8223543
Example 44
X is a discrete random variable and X ~ Bin(20, 0.45).
Calculate
a the probability that X is less than or equal to 10.
b the probability that X lies between 5 and 15 inclusive.
c the probability that X is greater than 11.
Press | menu). You will see the dialog box as shown on the right. W E.LH _NEHU i
Choose 2: STAT and press | B . : ok
GRAFH TRELE |RECUR
R, ':_: Amﬁ
CONICS |EqY Pnt TUH
S g e
Press 5| DIST | (F BINM | f2) Bed. You are given the lower Pt uest aust afuse u
bound probability so you 1
have to calculate other :
probabilities using this. y
[GRPH, NP OEM ©
a Enter the x-value 5, the number of trials, 9 and the probability 0.75. Binomial LC.0
P = Data 'Uar1ahle
ress EXE . 116

Humtrzal 28
10,45
Save ResiHone

CALC

P (X <10)=0.751 (to 3 sf) Binomial _C,D
P=@, TO0 T 1064

P Continued on next page
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b When using the lower bound probability to calculate other probabilities, | [z ng1|=|.=|1_1 He ggﬂus%ﬁfm
it is easier to do this without the wizard. _EEE‘Q{ P é mﬂ.’]
Press MENUJ. Choose 1: RUN-MAT and press B . '-'E:{H DVHA TiBLE RECUR:

COHICS %?{lﬁ |Pm r~1 |T;I'?F
PG < )E 152 =P(X< li) -P(X< 47) BinominalCDCl5. 26,8,k
Press| opi| 5| STAT | [/3) DIST | [£5, BINM to enter the binomial 0O 0. 9796059841
menu.
Enter binominalCD(15, 20, 0.45) — binominalCD(4, 20, 0.45)
P(5 < X< 15) = 0.980 (to 3 sf)

c PX>11)=1-P(X=<11) 1 Bmi:-mmalED':ll 20, I
Enter 1 — binominalCD (11, 20, 0.45) 0 1367649714
P(X>11)=0.131 (to 3 sf)

[EiFd JEiCd |

Calculating normal probabilities
5.13 Calculating normal probabilities from X-values

Example 45

A random variable X is normally distributed with a mean of 195 and a standard
deviation of 20 or x ~ N(195,20). Calculate

a the probability that X is less than 190.

b the probability that X is greater than 194.

c the probability that X lies between 187 and 196.

Press \@ and choose 2: STAT and press \@

GRAFH |I.'.'l"|"HF| Txl’GBLEI RECUR
|‘l| | |
HICS A FRGM |TYWH
ﬁzd 5 gl s
Press 5 DIST fi) NORM #2) Ncd to use the Normal Cumulative g 5SS 2JList 3]st u
Distribution function. |
2
El
y
GRPHICALCITESTJIHTRJOTST SIS
Press \g Var. The value 1E99 is the largest value Mormal C.D
that can be entered in the GDC and is Lis tLiz
used in the place of eo. It stands for E- List ¢ |I151'-2
1 x 10% (—1E99 is the smallest value ] )
and is used in the place of —o). To Save ResiMone 4
Litt |\far

enter the E, you need to press EXJ

P> Continued on next page
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This dialogue box is used to calculate normal probabilities. Mormal C.D
You should enter the aer B
values, Lower Bound, EPPEF ?
Upper Bound, o and p, B HY )
Sawve ResiHNone 4

in order. [Lt [Uar

a P(x<190)
Enter Lower Bound as —1E99, Upper Bound as 190, ¢ as 20
and p as 195.
Press | BXE.

P(X < 190) = 0.401 (to 3 sf) Hormal C.D
P =6, 48129367
z:Low=-Se+37
zilUp =-8.235
b Ax> 1974) Hormal f::D .
Press | BT to return to the entry screen. b Sveriable
Enter Lower Bound as 194, Upper Bound as 1E99, ¢ as 20 and u as 195.

P(X > 194) = 0.520 (to 3 sf) anmalaﬁérl:-ggssa
F =@,
Zilow=-8.85

z:0p =Se+97

c P(187 <x<196) Mormal C.L |
Press | EXT | to return to the entry screen. Egﬁgp : "1’§$ iable
Enter Lower Bound as 187, Upper Bound as 196, u as 195 and o as 20. EPPE‘” %35

119

P(187 < X <196) = 0.175 (to 3 sf) Mormal C.D
F =8, 17336854
Zilow=-8.4
zillp =A.85
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5.14 Calculating X-values from normal probabilities

In some problems you are given probabilities and have to calculate the associated
values of X. To do this, use the Inverse Normal function.

When using the Inverse Normal function,
make sure you find the probability on the
correct side of the normal curve. If the area is
the lower tail, that is it is in the form A(X < x),
use ‘Left’ tail (see Example 26).

>

If you are given the upper tail AX > x), you
should use ‘Right’ tail (see Example 27).

Example 46

A random variable X is normally distributed with a mean of 75 and a standard
deviation of 12 or X ~ N(75, 122). If P(X < x) = 0.4, find the value of x.

You are given a lower-
tail probability so you
should choose ‘Left’.

Press mens) and choose 2: STAT and press | B ). g MATH. WENL 222
Fr[2 g eiss a %A

GRAFH |[DYHA TxﬂBLE| RECUR

el WY e

COHICE Ea?{l'll'ﬂ FRGHM TU'I:IF
2Za ¥ ml

Press 5 DIST f1) NORM 8 InvN to use the Inverse Normal function. el st hiEt 2fust 3 Juse o
1 [T
2
3
y
[GRPHACALCJTESTJTHTR OIS T I
Press \@ Var. Irverse Mormal
: You should enter i
al1 iLe
the values: Area Area @
(probability), o and u, |- : g
in order. Save ResiMNone 4
[Cizx [Dar
Enter Tail as Left (|t ), Area as 0.4, c'as 12 and y as 75. Inverse Hormal
P s Dala tlariable
Press BXE).

So if P(X < x) = 0.4 then x = 72.0 (to 3 sf). Inverse Mormal
xInw=T71,9598348
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Example 47
A random variable X is normally distributed with a mean of 75 and a You are given an
standard deviation of 12 or X ~ N(75, 122). upper-tail probability
If P(X > x) = 0.2, find the value of x. s0 you should choose

‘Right’.

Press \ﬂ@@ and choose 2: STAT and press \@

Ny
GRAFH |I:l"|"NH |THB_L|—E RECUR
HICE |EQUA  |[FEGHM TWI:‘F
—QA_EJ

Press | f5) DIST F1) NORM ) InvN to use the Inverse Normal function. el [List 2| List 3]List u
1
2
3
y
[GRPHACALCITESTITHTR OIS T
Press \¥y Var. e ShanlEl @ Inverse Hormal
the values: Area al
(probability), o and p, Er‘ea .%
in order. P %)
Save Res:Nohe +
Gzt [Par
Enter Tail as Right ( \@ ), Area as 0.2, oas 12 and p as 75. Inverse Hormal
R h Data tUariable
Press BXE). tRight

So if P(X > x) = 0.2 then x = 85.1 (to 3sf). Inverse_Hormal

xInv=83.0994348
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Scatter diagrams, linear regression and the correlation coefficient

5.15 Scatter diagrams
Example 48

Consider this data that is approximately connected by a linear function.

x [1.0|21|24| 3.7 5.0
y |40 |56 98| 10.6 | 14.7

a Find the equation of the least squares regression line of y on x.
b Find Pearson’s product-moment correlation coefficient.
¢ Use the equation to predict the value of y when x = 3.0.

Press \;K"UJ. You will see the dialog box as shown on the right.

Choose the 2: STAT and press BXE|.

Type the x-values in the first column (List 1) and the y-values in the second List | |List 2| List 3| List 4

column (List 2). suf g

Press | B after each number to move down to the next cell. Press 2 to e S :

move to the next column. lll ||:| B /
GRPH, THTF] EE

Press Fi) GRPH and fé) SET. it Lzt 2fust afuse u

i
[GFAL [GFAE [GFH3

Select Graph Type and choose \Fl) Scatter. StatGrarhl
Press | XE). pocstl
: '-.’L ist iList2
Freauency :
Mark Trre io
[Ecat [ [HFF [Fie R
Press F1) GPHI1.
The automatic scales do not always give the best display of the box and : :
whisker diagram. You cannot use V-Window to change the default values, : " :
but you can zoom in or out. . .
LAl

P Continued on next page
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along the line.
The cursor moves along the regression line.

Press (4 to move between the data points.

Press | F1| CALC. rRealax+b)
8- i
+ -
Press F2) x and | Ft] ax+b. Z5:3L37aal
You will see the coefficients of the equation of the least squares regression MEE;%: ?éé??g%“
line and the value 7 of the correlation coefficient. ¥=ax+h e T
The equation is y = 2.63x + 1.48 (to 3 sf).
The value of ris 0.955 (to 3sf).
Press @ DRAW and you will see the least squares regression line and the :
data points that you plotted previously. /
:axwla*bx
Press siT) F1) TRACE and use the > 4 keys to move the trace Resressioh

I:i=|'!- 534391534  ¥=B. 1367199308

It is not possible to move the trace point to an exact value, so get as close to
x = 3 as you can.

From the graph, you have found that y is approximately 9.5 when x = 3.0.

Rearession

:

%=2.857611958  V=85.2492654

Press [SHIFT| 5, G-SLV.
Press @ Y-CAL.

Press 3/ {EXE;.

4

Regression
Enter ®-Ualue
#i3

The cursor moves to exactly 3.
When x = 3.0, an estimate of the value of y is 9.36, from the graph.

Rearession

:

n=3 t=8. 36051 186
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