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LINEAR MODE VS MATH MODE

The 9860 has two operating modes: Linear Mode and Math Mode.

Linear Mode is the traditional mode of scientific calculators where calculations are entered
in a line, as seen opposite.

Fie™ (1.2

[Soluefd doddvdn] o di FoluH] I

Math Mode allows the user to work with calculation entry that looks “natural’. This is often
termed natural input. It can be seen opposite.
erxdx

[ it ] Z¢ | [T

To set your 9860 to work in the mode you desire, enter the SET UP when in the RUNeMAT

RUH-HA

(3z%) application. To do this press then (END). You can then choose the option you
want.

Furnc Txre Y=

Draw Trre fConnect
Derivaltive i0n

Ahale tRad L

Math|Ling

Math Mode is the default setting for 9860’s using OS version 2.0 and later.

In this book all instructions assume you have your 9860 set to work in Math Mode.
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WORKING WITH STATISTICS
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NORMAL DISTRIBUTION

How do | find probabilities from normal distributions?

Example:

A certain brand and flavour of chip is sold in bags stamped as containing 125 grams. The
chips are delivered to each bag by a machine and the weight varies from packet to packet.
Let W denote the weight of the chips in a packet. The distribution W can be modeled by a
normal distribution with a mean of 125.8 grams and a standard deviation of 0.37 grams.

Determine the proportion of packets that will contain less than 125 grams of chips.

PROCESS

ACTION

DIAGRAM

COMMENTS

Enter the STAT application

(EE=D.

Press to access the
DISTribution menu.

List ||List afbist 3Lt uy

SUE

|
g
3
u

e

Press (F1) to access the NORMall
distribution menu.

List ||List B)List 3|t uy

SUE

|
g
3
u

Press [F2) to access NCD (normal
cumulative distribution)
function.

List ||List a|List 3Lt uy

ZLE

I
2
El
y

[Hed [Hcd [Tnud
Input the values. Press [exg after In this example, we want to
each entry. Hormal L. [ find P(W<125).

Qe E
grrer 18 The lower limit of -1E99 is
]
E e RosiHome 1 used to re_flgct the
[TEr_[Far characteristics of the normal
distribution.

Harmal C.D

Lawer f-1g+99 T i

EPPEP :azg? To find P(120<W<125) set

P t125.8
Save FesiHone

CALC DEALS

Lower to 120 and Upper to
125.

Once complete, press (F1)

(or [xg) to CALCulate the
probability. The probability will
be displayed along with the
corresponding Z scores.

Alternatively, press to
DRAW the normal distribution
and shade the region of
interest, as well as display the
probability along with the
corresponding Z scores.

283
822

T
zilow=-2ES9 zillr=-2. |62

F=0.0153028354

Therefore, P(W<125) = 0.0153
(or 1.53%) - correct to 3
significant figures.

& Note that, when using some older operating systems, the use of -1 E 99 or 1 E 99 as the lower or
upper limit may at times result in the calculator returning Ma Error. Should this occur, use -1 E90 or 1 E
90 (or a similar suitably small or large number).
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INVERSE NORMAL

How do |
Example:

find a score,

given a normal probability value?

The height of all year 12 female students is assumed to be normally distributed with a mean
of 175 cm and a standard deviation of 6 cm.

Find how tall Elena is if she is taller than 95% of year 12 students?

PROCESS

ACTION

DIAGRAM

COMMENTS

Enter the STAT application

().

u_-

N HENU W

GRHF‘H |EI‘T'HF| TFlBLE REEUR

EGh | T.'H

{z4FF

CDHIES |EGL|F| F‘

Press (F5) to access the
DISTribution menu.

List ||List 8]List 3

Lift U

=

Press [F1) to access the NORMall
distribution menu.

List | |List 8|List 3

Lift U

ZLE

I
2
El
y

Press [F3] to access InvN
(inverse normal) function.

List ||List 2]List 3

List U

SUE

|
g
3
u

Hrd |Hcd [InuH

Input the values. Press [exg after
each entry.

Once complete, press (F1) (or
[Exg) to calculate the value of
the score.

Irvyerse Hormal
1 tLefl

al
Area
n’

1095
H)
H1TS

Save Res: Home

CALC

In this example, we want to
find x such that

P(X<x) = 0.95. So the area we
know is to the left of the
unknown score. Hence we set
the “Tail” setting to Left.
Had we wanted to compute
P(X>x) = 0.2, we would enter
0.2 for the area and set the
“Tail” setting to Right.

The value of the score will be
displayed.

Inverse Mormal
xInw=184,869122

Therefore, x = 185 cm correct
to 3 significant figures.
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Z-TEST

How do | carry out the calculations for a Z-test?

Example:

A machine that delivers fruit to a can is known to deliver portions with mean 375 grams
with a standard deviation of 14.2 grams. Changes are made to the machine. Following the
changes, a random sample of 100 portions is taken and the average weight of this sample is
found to be 379 grams.

Use a two-tailed Z-test, at the 5% level of significance, to determine whether or not the
mean weight of the portions is now different to 375 grams. Assume the standard deviation
has not changed.

PROCESS
ACTION DIAGRAM COMMENTS
Enter the STAT application
() and then press (F3) to e || List 2] List 3|List 4
access the TEST menu. !
El
y|
JGRFHICHL CITESTJTHT R JUIS T I
Press [F1) to access the Z menu.
Lizt I|L:St glList 3| List U
ZLE|
I
2
El
y
Press [F1] to access the 1-S (one
sample) function. List | [List 2| List 3|List u
ZLE|
:
El
y
Press (F2) to select VARiable. Note that a two-tailed test is
1-Zamrle FTe=l required for the Mathematical
Input the values. Press [xg after m TER Studies course, so set p = p0.
each entry. Ha i
x i . Also note that the standard
Once complete, press (F1) (or [t [aF deviation of the population is
[Exg) to have the calculations entered, not the standard
carried out. LoSane le sTe=t error.
b P30S
5 114;7 If you press DRAW, the
x T . distribution will be drawn and
[ Tl the Z score and p value given
at the bottom of the view
l}Laﬁemnﬂlnz-: %;gst N window.
d 114,72
3 1379
f i 188
Save ResiHone
CALC DRAL
The results are displayed. In this case, since the p value
1-Samrle_ZTest is less than 0.05, sufficient
BTG . X -
z  =2.81690141 evidence exists to reject the
- null hypothesis.
o =1@A
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CONFIDENCE INTERVALS

How do | find a confidence interval for the population mean?

Example:

In 1990 a study was undertaken in which the body temperature of 130 healthy men from
one nation were measured. The mean temperature of the sample was found to be 36.8°C.
Let p be the mean body temperature of all healthy men from this particular nation in 1990.

Assuming the population standard deviation is 0.5°C, find a 95% confidence interval for p.

PROCESS

ACTION

DIAGRAM

COMMENTS

Enter the STAT application

(.

ZTRIH FENU 7272727

GRHF‘H DYNH

COMICE|EQUA  |FEGHM |TWM
@A_ﬁlﬂﬁd

Press to access the
INTRerval menu.

List ||List 2|List 3|List

SUE

|
g
3
u

JGRFHACALCTESTJIHT R JUT 5T I

Press [F1) to access the Z menu.

List ||List 2|List 3|List uy

Press (F1) to access the 1-S (one
sample) function.

List ||List 2|List 3|List uy

SUE

|
g
El
y

= [ [AF [EF

Press [F2) to select VARiable.

1-SamFrle £lnterwval

—Leve

[xg) to calculate the interval.

g tE
T HEl
n HEl
Sawe ResiHone 4
Lizt \rar
Input the values. Press [exg after Note that the standard
each entry. 1-Zamrle Zlnterwval deviation of the population is
C-Lewe S
d :a g entered, not the standard
Once complete, press (F1) (or x 7% error.

Save RestHone

CALC

The confidence interval will be
displayed.
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How do | test a claim about a population proportion?
Example:
The Gawler council decides to close Junction Road. A random sample of 401 residents from

Gawler was asked whether they thought the road should stay open. 212 of the 401 surveyed
said the road should stay open to traffic.

Is there sufficient evidence to suggest that the proportion of all Gawler residents who
thought the road should stay open is different to 50%?

PROCESS
ACTION DIAGRAM COMMENTS
Enter the STAT application
() then press @ to access o List || List 8] List 3| List u
the TEST option. !
3
y
Press [F1) to access the Z menu.
Lizt I|L:St BlLift J|List U
ZLE|
I
2
El
u
Press (F3] to access the 1-P (one
proportion) function. ol 1|List 8 List 3| LSt 4
:
El
y
M= [EF [1F [EF
Input the values. Press [Exg after Prop is the sample proportion
each entry. 1-Pror ZTesl test conditions (#p specifies
F i two-tail test, which is
= H required in Mathematical
2ue feitone studies). ,
== = p0 is the null proportion.
x is the number of ‘successes’
in the sample.
n is the size of the sample.
Once complete, press [F1 (or Press to display the
(Exg) to calculate the results. é- ;E:np 2=T§§ra, results graphically.
Fa 1@, 5
® 1212
f 461
Save RestHone
CALC DEAL
=
Press (F1) and (F2) to display
the Z and p value
respectively.
The results will be displayed. In this case, since the p value
1-Fror ZTest is greater than 0.05, we do
Prord.5 .
z fé.%ﬁggggﬁ not rejec_t the null
g ;gé‘?zgg?g3 hypothesis.
noo=
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How do | find a confidence interval for the population

proportion?
Example:

The Gawler council decides to close Junction Road. A random sample of 401 residents from
Gawler was asked whether they thought the road should stay open. 212 of the 401 surveyed
said the road should stay open to traffic.

Calculate an approximate 95% confidence interval for the proportion of all Gawler residents
who thought the road should stay open.

PROCESS

ACTION

DIAGRAM

COMMENTS

Enter the STAT application

(Z&=]) then press (F4) to access

the INTRerval option.

List ||List 2]List 3

List U

SUE

|
g
3
u

e

Press (F1) to access the Z menu.

List ||List 2]List 3

Lizt Y

Press [F3) to access the 1-P (one
proportion) function.

List | |List 8|List 3

Lift U

[T= [F= [1F _[EF

Input the values. Press [exg after
each entry.

1-Pror Zlnterwval
x

n H
Sawve ResiHone
Execute

Once complete, press [F1 (or
[Exg) to calculate the interval.

1-Pror ZInterwal
C-Lewel :H,95
x

n fdiEl
Save RestHone

CHLC

Note that x is the number of
“successes” in the sample
(supporters in this case).

The confidence interval will be
displayed.

1-Pror_ZInterwal

eft =8.4733203
Risht=8.5377T2357
[ =0, 5236783
n =4[]
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BINOMIAL DISTRIBUTION

How do | calculate probabilities (non-cumulative) from a

binomial distribution?

Example:

The label on each packet of a certain brand and flavour of chip states each bag contains
125 grams of chips. Suppose that 1.5% of all bags produced contain less than 125 grams of
chips. Let Y be the number of packets in the random sample that contain less than 125

grams of chips.

A random sample of 5 packets is selected. Use the binomial distribution to find the
probability that 2 packets will contain less than 125 grams of chips?

PROCESS
ACTION DIAGRAM COMMENTS
Enter the STAT application
() and then press @ to - List | |List 8] List 3]st u

access the distribution menu.

JGRPHACALCITESTJINTE, T

Press to access the
BINMomial distribution.

List ||List 2|List 3|List

Press (F1) to access Bpd
(binomial point distribution)
function.

List 1]List aList 3| List uy

SUE

=W —

Erd [Ecd |InuE

Press [F2) to select VARiable.

Binomial P.D

F :
Humtrial:@
ph .

Save RestHone
Execute

Lizt |\1ar

Input the values. Press [exg after
each entry.

Once complete, press (F1) (or
[Exg) to calculate the
probability.

Binomial P.D

Lata tlariable

x :

MHumLrial:s
10,6815

F
Save ResiHone
CHLEC

In this example, we want to
find P(Y=2), where

Y can be modeled by

B(5, 0.015).

The probability will be
displayed.

Binomial F.D
F=2.1583e -63

Therefore, P(Y=2) = 0.00215
or 0.215% (3 significant
figures).
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How do | calculate probabilities (cumulative) from a binomial

distribution?
Example:

The label on each packet of a certain brand and flavour of chip states each bag contains
125 grams of chips. Suppose that 1.5% of all bags produced contain less than 125 grams of
chips. Let Y be the number of packets in the random sample that contain less than 125

grams of chips.

A random sample of 20 packets is selected. Use the binomial distribution to find the
probability that more than 2 packets will contain less than 125 grams of chips?

PROCESS
ACTION DIAGRAM COMMENTS
Enter the STAT application
() and then press @ to - List | |List 8] List 3]st u

access the distribution menu.

JGRPHACALCITESTJINTE, T

Press to access the
BINMomial distribution.

List ||List 2|List 3|List

SUE

|
g
3
u

Press (F2] to access Bed
(binomial cumulative
distribution) function.

List 1]List aList 3| List uy

|
H
3
u

Erd [Ecd |InuE

Press [F2) to select VARiable.

Binomial C.D

F :
Humtrial:@
ph .

Save RestHone
Execute

Lizt |\1ar

Input the values. Press [exg after
each entry.

Once complete, press (F1) (or
[Exg) to calculate the
probability.

Binomial C.D

Lata tlariable
x :
Mumtrial: 2@
F iH.6815
Save ResiHone

CALC

Binomial C.D
F=H. 995232191

The Bcd function only
calculates “less than or equal
to” probabilities.

In this example, we want to
find P(Y>2), where

Y can be modeled by

B(5, 0.015).

So first we must compute
P(Y<2) and then subtract
from 1.

We can now compute 1- P(Ys<2).

1-8.99652191

B.88317589
n]
PUMEJDEL Jw A QMR TH
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WORKING WITH FUNCTIONS AND
GRAPHS USING CALCULUS.

© Zema, Harradine and Lupton, 2012 Page 14 of 34



DERIVATIVES AND RELATED THINGS

How do | find an approximation for the derivative at a point

using the trace function?

Example:
. d
If y=Inx, find & at x=2.
dx
PROCESS
ACTION DIAGRAM COMMENTS
Enter the GRAPH application
ﬂﬂ!b e I"IFIIN MENU W
x— O\.b
s

EI‘T'HH THBLE REEUR
COHICS|EQUA FRGHM | TWHM
ﬁgl_ﬁlnj s

check the SET UP.

the SET UP options.

To use the trace function to find
the derivative, you will need to

Press then (IENU) to access

InFul<0Outrul.:Math
Draw TxFe fConnect
Inea Txre fAnd
Grarh_Func
Duwal Screen 1011
Simul Grarh 20T

)
=]

Note that when the
Derivative option is turned
On, some computations will
take longer than when it is
turned Off.

Before drawing the function,
you should always check your
view window. Press then
(F3) to check/change your
settings.

Press to DRAW the function.

on | Off
Turn the Derivative option On
(ED).
Press or to return to
the graph editor window.
Define Y1 to be the function The INITial settings are often
required and press [Exg. Note the Grarh Func Y= useful for “text-book’
— cinn e ¢ ; - Y1Bln X [—1 .
= sign is ‘blackened’ telling you PH. functions. They also ensure
this function will be graphed. vi: [—7 that tracing occurs in units of
hEH [—4 0.1 in the x direction.

SEL TYPESS TV LG e [T

LI Wlindow

max
=calet
dot. 3

[o] 1
Ymin §i-3.1
s .1
IHIT [TRIG[ET0 EP CEN

LA 1 T

To activate the Trace option,

press then (F1).

Enter the X-value using the
keypad and press Ex. The
cursor will ‘jump’ to the
required point.

The derivative is displayed.

TRCE wméﬁn- GET
VYi=1ln ¥
Enter H-Ualue
- iy .
:?de=ERRDR
=0 Y=ERFKORK
VYi=1ln ¥

|

i

di-di=0a.5

=g Y=0. 6331471806

Note that the value computed is
an approximation for the exact
value. In this case, calculator
displays 0.5 (which is the exact
value), but in some cases it may
display 0.499999999. This is
why it is termed an
approximation.

If a question requires you to
find the ‘exact’ value, you
should use the rules of algebraic
differentiation to find your
answer and give your answer in
the appropriate form (e.g.
fraction or surd)

© Zema, Harradine and Lupton, 2012
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QUESTION

How do | find an approximation for the derivative at a point in

RUN the application?
Example:

If y=Inx, find d_y at x=2.
dx
PROCESS
ACTION DIAGRAM COMMENTS
Enter the RUN application
(=D - 77777 MATH WENU

P ]
STAT [R-ACT |S-SHT

In Run application, once d/dx( is
entered, press then GRPH
((F4)) and then use Y ((F1)) and
1.

GREAFH |DYHA |TAELE |[RECUR
ot WUl i o]
COMICS|ERUA  [FREGM [TW'H
o ol e g
Press [F4] to access the MATH
options. 1]
pUMEIDEL Je A LIMATH
Press to select the d/dx
function. O
MA TSI 330 ] Fbs |d bt n g I
Enter the function, then arrow We suggest you graph the
across and enter the x-value for IS 1) e function first (see previous
which you want to evaluate the dx x=2 A5 page). It is good practice to
derivative. Press [Exg. o know what the function looks
like before proceeding. This
[T [EFED T B BT [ o will give you a better
understanding (visually) and
give you a better chance at
evaluating the validity of the
result that is returned.
Note that if you have defined
the function to be Y1 (in the LR LR
Graph application) you can d 8.5
enter Y1 in place of the LR
expression. - a.3
[ v [P [xt]ve] X |

& Note that the value computed using this process is an approximation of the exact value. In this case,
calculator displays 0.5 (which is the exact value in this case), but in some cases it may display
0.499999999. This is why it is termed an approximation. Should the result have been the square root of 2,
the calculator would return the approximation 1.414213562

If a question requires you to find the ‘exact’ value, you should use the rules of algebraic differentiation to

find your answer and give your answer in the appropriate form (e.g. fraction or surd)
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QUESTION

How do | find the equation of the tangent and normal to a curve

at a given point?
Example:

Find the equation of the tangent and normal to the curve y =InX at x=2.
PROCESS
ACTION DIAGRAM COMMENTS

Enter the GRAPH application

(&)

W MAIH MEMI st
TAT |[2-AC

[Qb %QWEAREEUR

COMICS[EQURA FREGM |TWH
T = ¥% -

@A_EL-J FF

To find the equation of a
tangent, you will need to check
the option settings in SET UP.
Press then (MENJ to access
the SET UP options.

Turn the Derivative option On

(ED).

Press or to return to
the graph editor window.

InrutOutrFul.iMath
Draw Txre fConnect
Ineq Txre fHnd
Grarh _Func 0k

Cuyal Screen =011
Simyl Grarh :OfT

on [0ff

Note, if you do not turn the
Derivative option on, the
equation of the
tangent/normal will not be
displayed on the screen.

Define Y1 to be the function
required and press [Exg. Note the
= sign is “‘blackened’ telling you
this function will be graphed.

Before drawing the function,
you should always check your
view window. Press then
(F3) to check/change your
settings.

Press to DRAW the function.

=0
=

o
i
i
[1]
L

The INITial settings are often
useful for “text-book’
functions. They also ensure
that tracing occurs in units of
0.1 in the x direction.

LIz Wlindaw

max
sc,ale 1
dot. 8.1

Ymin =-3 1

max 3 1

IHIT [TRIG[ETD

Press SKTCH ([(stFT], (F4)) to view
options. Select Tang ([F2)).

WWM%‘F

1% [Tand Horm[Tres [

Enter the x-value using the
keypad. You must press [Exg
twice in order for the tangent
to appear.

The tangent at that point will be
drawn. The equation of the
tangent, along with the
coordinates of the function will
be displayed at the bottom of
the screen.

VYi=1ln ®
Enter H-Ualue
. wro .
p—
=0 Y=ERROR
Yi=ln ¥ I /@/_
=0 5%-0. 3068
=2 ¥=0.E93 1411606

Note, if you do not turn the
Derivative option on, the
equation of the tangent will
not appear on the screen.

Note that these results are
approximations for the exact
values. If exact values are
required, used algebraic
methods.
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To have the normal drawn and
to see its equation:

Press SKTCH ([sHFT), (F4)) to view
options. Select Norm ([(F3)).

Iﬁwm%’ﬁ

C 1% [Tand Horm[Tres =]

Enter the x-value using the
keypad. You must press [Exg
twice in order for the normal to
appear.

The normal at that point will be
sketched. The equation of the
normal, along with the
coordinates of the function will
also be displayed at the bottom
of the screen.

Yi=1n ®
Enter H-Ualue [
. wro .
p—
=0 Y=ERROR
Yi=1n ®
v=- 2+l BT
=2 ¥=0. 6931471606

Note, if you do not turn the
Derivative option on, the
equation of the normal will
not appear on the screen.
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QUESTION

How do | find a numerical approximation for coordinates of the
local maximum (or local minimum) of a function?

Example:

Find the coordinates of the local maximum and local minimum of y = (X+1)(x—=1)(x—3).

PROCESS

ACTION

DIAGRAM

COMMENTS

Enter the GRAPH application
(EEd) and define Y1 to be the

function required and press [Exg.

?Wﬁr’/f MAIH MEHL W

I:I"|"HF| TF|BLE RECLUFE
COHICS|EQUA FREGHM | TWHM
ﬁgl_ﬁlnj £

Before sketching the
function, you should always
check your view window.

Press then (F3) to

check/change your settings.

LI Wlindow

max_ 6.
=calesl

[} iH.1
Ymin §i-3.1

max  §3.1
IHIT [TRIG[ETD

You can often use the zoom
options (press (sHF), (F2)) to
help view the function.
Often, Auto works well,
especially if you set the
domain sensibly.

Press to draw the curve
function.

[

It is important to note that
the features you want to
locate must be “in view” for
the calculator to be able to
locate them.

To find the coordinates of the
local maximum:

Press G-SOLVE ([swF), (F5)) to

Use MIN ((F3)) to locate the
local minimum.

view options. Select MAX ((F2)).

|

WWF&%&QW

The calculator will display the
coordinates of the local
maximum (or local minimum).

Yi=CR+1 0@l (K52

'

dvdi=l MAR

i=-0a 1547005773 ¥=3. 079201436

If more than one local
maximum (or local minimum)
is in view, use the arrow keys

(@, ®) to move to the

next.

& Note that this process will not necessarily locate all of the stationary points of a function, just the

ones that are visible in the view window.

To find all stationary points, or be sure that what you are seeing is all there are, you need to use algebraic
methods (set the derivative equal to zero).
Also, the values computed are approximations for the exact values of the coordinates being found.
If the question requires you to find the “exact value” you should use algebraic methods.
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QUESTION

How do | find a numerical approximation for the coordinates of
a point of inflection?

Example:
. . . . . 100
Find the coordinates of the point of inflection of y = ——— for 0<x<10.
1+e’e
PROCESS
ACTION DIAGRAM COMMENTS
Enter the GRAPH application Before sketching the function,
(E£) and then define Y1 to Brarh Func TV= you should always check your
be the function required and R e view window. Press then
press [Exg. y2: [—1 (F3) to check/change your
YA E:% settings.
LIz Wlindow
max =12,
scalet]l
dot” f@.1
‘Ymin 18
max =168
[THIT [TRIG[ETO S CEW
Press to draw the You can also use the zoom
function. options (press [stFT), (F2)) to

help achieve a good view of
the function. Often Auto zoom
works well, especially if you
set the domain sensibly.

To find the point of inflection,
we need to sketch the

derivative function of Y1. We Grarh lz%nc TY=
define Y2 to be the derivative YiB— 5 [—1
X 1+e-e
function of Y1. yz=1
i =
Press @, select CALC ((F2)
and then press (F1) to select
d/dx. Grarh Func W=
YiE—— [—1
1d+E'3E'-H
N2=r O, g
¥3: [—1]
| v I P [xt]vt] X |

Select Y ([F1)) then enter (1J. Continued on the next page.
Arrow across and enter X Gr-arh lz%nc TY=
(D). Press &g ESew T

VBN, [—]

o

ZEL DEAL
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Inflection (continued)

ACTION

DIAGRAM

COMMENTS

Press to draw both
functions.

Functions will be graphed in
the order of entry.

You do not need Y1 to be
graphed and so you could use
SEL ((F1)) in the graph editor to
deselect Y1. This will also
speed up the process.

We need to find the turning
point (local maximum in this
case) of the derivative
function, Y2.

Press G-SOLVE ([stFT), (F5)) to

view options. Select MAX

(E2).

Use the arrow keys (@&, ®)
to select the function for

which the local maximum is
required and press (Exg.

Ro0T [FA [HIF [FFT [IEcT [

Ye=d dxiYl. 52

FMAk

The x coordinate of the
maximum of the derivative
function gives the x coordinate
of the inflection point of the
function.

The coordinates of the local
maximum will be displayed.

This provides the x coordinate
of the point of inflection of
Y1.

Y2=drdx Y. 5

nd&'--’:lﬁ:lll1P AR

M=3 =25

To find the y coordinate of the
point of inflection:

Press G-SOLVE ([swF), (F5)) to

view options.

Then press ((Fg)) view the rest
of the menu.
Press Y-CAL ((F1)).

Use the arrow keys (@&, ®)
to select the function you

would like to use (Y1) and
press [Exg.

Enter the x-coordinate ((3] in
this case) and press [exg.

The calculator will display the
coordinates of the required
point.

f-CAL [W-CAL |2 dd= 3

‘M=188+{ 1+ 3he™ (K

¥-CAL

Enter X-Ualue
i |

i

M=188+{ 1+ (3he™{-K)

¥-CAL

You could also find the
y-coordinate of the point of
inflection in the RUN
application.

Press (variable menu).
Select GRPH (([F4)).

Enter Y1 (press [F1) (1]) then
enter the x-coordinate in

brackets((8] in this case).
Press (Exg.

Y132
bl

[ v | P IXt]vi] X |

& Note that this process will not necessarily locate all of the points of inflection, just the ones that are
visible in the view window. Algebraic processes are required to find all points of inflection.
Also, the values computed are approximations for the exact values of the coordinates being found.

If the question requires you to find the “‘exact value” you should use algebraic methods.
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INTEGRATION

How do | find an approximation for a numerical integral using

the GRAPH application?

Example:

Find [ (220xe ** +15)dx .
J

PROCESS
ACTION DIAGRAM COMMENTS
Enter the GRAPH application Before sketching the function,
and then define Y1 to be Grarh Fune 17= you should always check your
the function required; press yi7220ne 3 view window. Press then
9. v [—] (F3) ‘to check/change your
y5: [—1 settings.
v I [xt]vi] ! Lli e Il o

max_

scalesl
dot.  i1@,83523869
Ymin iQ

max  P2PH
IHIT [TRIG[IETD

Press to draw the curve
function.

You can often use the zoom
options (press (s, (F2)) to
help view the function. Often,
Auto works well, especially if
you set the domain sensibly.

Press G-SOLVE ([sF], (F5)) to
view options. Press ((F6)) to
see the rest of the options.

Press [F3) to select J-dX :

- CAL [H-CAL | ads L

The calculator will prompt you
to select the lower value.
Rather than using the arrow
pad to move the cursor to the
approximate lower value,
enter the Lower Bound using
the keypad ([4] in this case)
and press [EXg.

It will then prompt you to
select the upper value.

Enter the Upper Bound ([€] in
this case) and press [Exg.

Y1=Z22BKe™ (-8, 451 1+135

LOWER-~
n=B =134, TU"6983

UFFER
H=U =192. 66BI358

W1=2ZEKE" -, 40 +15
Enter Urrer Bound
Widd

UFFER

H=U =192. 66BI358

The integral will be displayed.

LOLER=Y UFFER=E

XFdii=327. 6136202

& The value computed is an approximation for the exact value of the integral. If the question requires
you to find the “‘exact value” you should use algebraic methods.
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QUESTION

How do | find an approximation for a numerical integral using

the RUN application?

Example:

Find T(220xe‘°'4x +15)dx.
4

PROCESS
ACTION DIAGRAM COMMENTS
Enter RUN application (¥])
and then press MATH((F4)), O
then to see more options.
] S0 e
Press (F1) to select jdX : 5
Jnﬂdx
rdi] S0 [
Enter the function, followed We suggest you graph the
Ey thg Iow_er a:r?l upper . JEZEBHE_B'4H+15dx functiolnt f_irst (s(;ae pret\_/iouts
oo he o e r.eraaa | PROE) L goagpractoe 6
like before proceeding. This
] 2 = will give you a better
understanding (visually) and
give you a better chance at
evaluating the validity of the
result that is returned.
If Y1 is defined as the function
you require (in the Graph Jﬂndx
application), you can proceed 0
as follows:
When entering the function,
press (variable menu). -LHIFRCTLSTAT okt JitH A S

Select GRPH ([F4)).

Select Y ((F1)) then enter (17,
followed by the lower and
upper limits using the arrow
pad.

Press (Exg.

i
od
Jn *

[ v ] F IXt]wve] X |

3
vid
Lt *

0

S2TBTI6ZEZ

[ v ] r [Xt]ve] X |

& When using this process the value computed is an approximation for the exact value of the integral.
If the question requires you to find the “exact value” you should use algebraic methods.
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QUESTION

How do | find the area between two

functions?

Example:
FMdmeamaammwdbymegmMBofy=1—X2amiy:1—X.
PROCESS
ACTION DIAGRAM COMMENTS
Enter the GRAPH application, Before sketching the function,
(EEd) and then define Y1 and Grarh Punc  fV= you should always check your
s i i rigi-y (—1 view window. Press then
Y2 as the functions required. YEE - [—1]
— (F3) to check/change your
[—1 settings.
Eﬁm

Lligw Wlindaw

max

scale i
dot. z@.1
Ymim -3,

max 3.1
INIT [TRIG[STD

Press to draw the graphs.

You can also use the zoom
options (press [stFT), (F2)) to
help view the function. BOX
works well if you want to focus
on a specific rejoin of the
graph.

CEES rﬁTLW%E;%Yi_

To find the points of
intersection, press GSOLV

([s#FT), (F5)), then ISCT ((F5)).

The calculator will find the
intersection point of the two
functions and display the
coordinates.

If more intersection points are
visible, use the arrow keys to

move onto them and have the
coordinates displayed.

ROOT [MAX [MIM i\'I(PT IZCT| [

/Tx

X -

H=0 Y=1

/ R

Note that the calculator will
only find points of intersection
that are visible on the screen.

FUR-HA

Enter RUN application (i=#])
and then press MATH((F4)),
then to see more options.

Press (F1) to select IdX :

As Y1 and Y2 are defined to be
the functions we are using,
proceed as follows:

Press (variable menu).
Select GRPH ((F4)).

Jgﬂdx
Ird:] 20 I W
Jgﬂdx

Process continued on the next
page.
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Area between two functions continued.

ACTION DIAGRAM COMMENTS

Select Y (F1)) M & Y([F1)

(2], followed by the lower and Jl,l,l_,m
.. . x
upper limits using the arrow g )
pad. E
o
Press (Exg. [ v [ r [xefve] x|

Alternatively you could enter Note the careful use of

the functions instead of using Jl 2 brackets here.
1==—1-4od
Y1 and Y2. @ * ,
&
1]
[ v [P [Xt]ve] X |

& When using this process the value computed is an approximation for the exact value of the area
required.

If the guestion requires you to find the “exact value” you should use algebraic methods.
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WORKING WITH LINEAR
EQUATIONS AND MATRICES.
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MATRICES

How do | define a matrix?

PROCESS
ACTION DIAGRAM COMMENTS
Enter the RUN-MAT application
CED. G TR
7 LBE Y

CONICS Eag{l.:\ﬁ FRGHM T'v'bgF
+
2o B @

Press (F3) to enter the MATrix o
mode.

HUMEIDEL JwtinLIHATH
Select Mat A and define its
size. To make it a “two by Matrix
two” enter (2], press (Exg then a tHane
(2] and press [Exg. Press fal L Hone
again to have the matrix T E

appear.

Enter the matrix elements.
Press after each entry.

A | 2
i
5]
[ T W [T
A | 2
]
3
[ T W [T

If an error is made, simply
highlight and overtype or press
to edit.

To define another matrix,
press and define the size
of the next matrix.

qre
Limension mxn

iZ

m
M
M
Mat. F

DEL JOELAJDIM,

tHohe

E | 2 3
g I - |

E[ o -u ‘]

TS (TSI [T [ECTT

To begin performing matrix
operations, you will need to
press to return to the

calculation area.
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QUESTION

How do | perform matrix operations?

Example:
-1
1 2 1 -1 1
Let A= , B= ,C=|-2|and D=
4 3 0 -4 2 -1 2
-2
Find A+D, BC, A*, A and detA.
SOLUTION
ACTION DIAGRAM COMMENTS
The following assumes the
above matrices have been 1]
defined. Enter the g
application press and
select MAT ((F2)).
LIS TIMATICFLiCALC ]S THT S
Various options are how Note: the ‘Mat’ entry (that is
available at the bottom of the 1] so common in this topic) can
screen. Use the function keys also be found by pressing
([F1) to (F6)) to select. then (2.
[FMat sl |Det | Trn]Au SR
Addition Mat. A+Mat M
A+D
Press Mat ([F1)) then
(which allows entry of the red [tat [ ML [ et ] Tren]ouS]ES
letters) then to enter A.
Mat A+Mat [
3 2]
Then enter and then Mat D 35
in a similar way. d
Press [EX§ to reveal the result
matrix.
- : Note that the matrix that is
IL,JeS; E Igt and storing a Mat A+Mat [ b recalled when Mat Ans is used
) 2xMat. And e is the most recently calculated
The result matrix can be used result matrix.
for another calculation by
using the Mat Ans command. [tat [l [Det ] Trn lAuS IR
To do so, press Mat ([F1)) then FEL ArEL U 4 2]
then (Ans). 5
Z2xMat. Ans s 4
The result matrix can also be o [5 1'3]
stored for later use. [zt [ L | Det [ Ten fRog ST R
Press Mat ([F1)) then then
(Ans) then (=) Mat (([F1)) At mns [2 4]
£ 18
then followed by a letter Hat Fnestiat E
not yet used for a matrix. g 4 ]
Press [EXg. o & 18
Matrix E can now be used at
will.
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Matrix operations continued.

Press [EX§ to reveal the result.

ACTION DIAGRAM COMMENTS
: When multiplying a matrix by a
r ion ST
Subtractio ZMat A-Mal O number, the multiplication
2A-D sign is not needed.
[CETA [CETH [NT5A R EE] [ o
ZHat A-Fat D
R
R
O
[FMatfrsL|Det | Trn]Au S
P ; Note that the multiplication
Multipli ion o A
ultiplicatio Mat BxMat C 2 sign is not necessary in this
BC i [] calculation.
[FMat sl |Det | Trn]Au SR
Computing a power 5
; Mat A
of a matrix. 4 [154 125]
428 269
A O
[Mat =L [Det | Trn A S|
Inverse Note that the brackets are not
¢Mat. A1 required here.
A 37
2 "2
S Also note you can use the
To enter the inverse, use the 0 power key ((AJ) and -1.
x* command ((s#F) then OJ. [T YW (ST W (I

Mat A1
2 _1
7 F
i

O

[tat ML Det ] TrnlAu3] IR

Determinant
det A

Press (F3] (Det) then press [Fi)
(Mat) then and the
appropriate letter.

Press [Ex§ to reveal the result.

Lt Mat A

2
1]
Fat JML[Det ] Trn]AuS| G
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SYSTEMS OF LINEAR EQUATIONS

How do | solve systems of linear equations using EQUA?

Example:

Suppose there are three different types of corn, of which there are three bundles of the first, two of
the second, and one of the third making 39 measures. Two of the first, three of the second and one of
the third makes 34 measures. And one of the first, two of the second and three of the third makes 26
measures. How many measures of corn are contained in one bundle of each type?

(This problem originally was printed in The Nine Chapters on the Mathematical Art, an ancient Chinese
mathematics book.)

We can represent this problem as a system of linear equations, where the number of measures of
each of the three types of corn can be represented by x, y and z respectively:

3X+2y+z2=39
2X+3y+2=34
X+2y+32=26
To solve the system we can do the following.
PROCESS
ACTION DIAGRAM COMMENTS
Press (MEN) and enter EQUA
mode (E) AN

UH-HATS T
HE -:xbi . ]

Press (F1] to select
Simultaneous. Eauation

Select Trre
Fl:Simultaneous
FZiPolwnomial
F3iSolwer

[T BTN

Use the function keys, [F1] -
(F5), to select the number of SimylLaneous

Ho Data In Memor:
unknowns.
For this example, there are
three unknowns. Press (F2].

=
Key in values. Press after
each entry. anFHER+CnZ=dn )
17 I 1] ] 1]
Once complete, press [F1) to :[ oo 2]
solve. a
soLy (AW [CiR [EnTT

ani+bnY+CnE=dn
4 b 4

R

[E=ICE L J Y *
The solution will be displayed. Note that as each element is
andtbr P +CnZ=dn highlighted, if possible the
" fractional value of the number
;[-'-ﬁ?] will be displayed in the bottom
7.4 right of the screen.

KEFT

A Note that if the system of equations being solved has no solutions, or infinitely many solutions, the
calculator will return Ma ERROR. It will not tell you which of the cases it is. Row operation will need to be
used to determine this.
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QUESTION

How do | solve systems of linear equations using row reduction?
Solve the following system of equations:

3X+2y+2=39
2X+3y+z2=34
X+2y+32=26
SOLUTION
ACTION DIAGRAM COMMENTS
Enter the RUN-MAT application
=D e L
Ly oo
. GRAFH |DHA |TAELE |[RECUR
Eqrsdsse-@] to enter the MATTix E?,E’fﬁﬁé&'féaﬂﬂ ﬁé
B g e,
Define Mat A to be a three by
four matrix, of the coefficients A 1 ] 3 y
and constants of the system é[-a' : | :3]
3 | 2 3 26
3
[F-OPJROWICOL JEG
Press (EXIT].
O
Press 0PN, select MAT ((F2))
and then press to see
more options .
Lden] Qi FillfFeeF Ry ]I
Use the command:
Fef Mat A Note: when “Mat’ cannot be
Ref ((F4)) Mat A seen above one of the F keys,
it can be found by pressing
to reduce Matrix A to row then (2].
echelon form. [Lden] D] Fill] Ree s [rr ¢
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QUESTION

How do | solve systems of linear equations using matrix
operations?

Example:

Solve this system of linear equations:
3X+2y+z2=39
2Xx+3y+2=34
X+2y+32=26

This information can also be represented by a matrix equation in the form AX = B where

3 21 39
A=12 3 1l|and B=|34
1 2 3 26

Hence we can find x since X = A'B .

PROCESS
ACTION DIAGRAM COMMENTS
Enter the RUN-MAT application
(). z - RIN_HENU . If you define the matrices as A
‘ 1@‘5&% and B first, then the same
Press [F4) to enter the Math it 2l M |ﬁg calculation can be made using
mode and then press to CONICS |Epun "IPEGH [TVR Mat A and Mat B. This is shown
bring up the MATrices options. —ﬁé—"lﬁlﬂ below.
O
[EEF] EEF [y
Press (F2) to bring up a 3x3
template. 3z 17 139 mat. A™lxmat B
[2 z 1] [34]
Use mxn ([F3)) and x* to enter b2sl
-1
A”B and press g [2:2]3:3 [m=n] HUMEIDEL JwringJrHiATH
[2:2]3:3 [m=n] I

A Note that if the system of equations being solved has no solutions, or infinitely many solutions, the
calculator will return Ma ERROR when trying to compute the matrix product as the inverse of A will not
exist. It will not tell you which of the cases it is. Row operation will need to be used to determine this.
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POLYNOMIAL EQUATIONS.
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SOLVING POLYNOMIAL EQUATIONS

QUESTION

How do | find the solutions to a polynomial equation?

Example:
Solve of this equation:

SOLUTION

—x®-8x*-5x+14=0

ACTION

DIAGRAM

COMMENTS

Enter EQUA application (

FUH-MATI=ST -SHT
H[2EY] .

e M|='|:|TI Ne _ll'q1 E;-IUSW

¥l gl
OFHA

Press (F2) to select
Polynomial.

ot Tyre
imultansous
Leriomial
1yt
SOLLY

Use the function keys, [F1] or
(F2), to select the degree of
the polynomial, n this
example, degree 3.

Folyrnomial
Mo Data In Memor

Dearee? _
EVEY EF Y

Key in coefficients and
constant of the equation.
Press after each entry.

Once complete, press (F1) to
solve.

aH3+EﬁE+c§+d=Q
I [ [] [ik|

5]
FOL CLF [EDIT
ard+hHE+ci+d=8
3 b [

L -l -8 -5 TN

14

ET CLE [EDIT

Note the form that the
equation must be expressed in
to determine the values of a,
b, c and d for correct entry is
displayed at the top of the
screen.

The solution will be displayed.

aH3+€HE+cH+d=B

{

RKEFT

Note that all solutions of the
polynomial equation are given.

We suggest that when solving
polynomial equations it is wise
to graph the polynomial first.
You will then be able to see
the x-intercepts
(roots/solutions to the
equation.)

The End.

Good luck with your exam and your future.
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