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A few simple functions

Example 1

5000
The profit for a company for its first ten years is given by the function P (t) ( +50¢%. Graph

5t)

the profit function for this period.

In the APLET view, choose the Function aplet and press START (screen key 6). Enter the equation into the SYMB view. If desired,
highlight it and press SHOW to verify that it has been entered correctly.

s FUNCTION SYMEDLIC VIEW
vE1CK ql’lﬁﬁ/( 1+5%X)..,

Detail

EXTER MINIMUM VERTICAL VALUE
PAGE ¥

F1): 1442.308 [T

Adjust the settings for the y axis by changing the minimum to —-1000 and the step to 500.

3 EFUNCTION PLOT SETUP
[4ENG: 7] 18

YENG: — 1888 171517
WTICK: 1 YTICK: S88

3 et 51 ]

CHODSE PLOT RESOLUTION
PAGE ¥

b: 5 F1e: 1442.308 [T

Example 2

x+3 ;x<-1

Graph the function ) =
{xz -2 ;x=-1

FUNCTION SYMEDLIC VIEW

Enter the piecewise defined function as two separate functions: F1eRI=CR+3)/(RE=1)

F1(X)=(5-X)/(X<-1)
and  F2(X)=(X2-2)/(X2 -1).

E<><azvtfhon®ii?_
FELTILAZTHT | +£LXTX

The < and = symbols, along with many others, can be found in the CHARS view IR 12IKkKESEOND

shown right.

SELECT A CHARACTER AND PRESS DK
C PAGE ¥ |(AN(L| OK
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The two expressions for the domains are evaluated as either true (1) for values inside the domain or false (0) outside. Dividing by
this domain expression means that the function becomes undefined outside the domain because it is divided by zero. This has the
effect that it is not graphed.

/\/

F1(%): UNDEFINED [FTETT

A flower in the Polar aplet

Graphing a flower using polar functions is quick and easy. There are many possible ways to do it, one of which is shown below.
Exploring this and other ways can be a lot of fun.

Start by entering the functions below into the Polar aplet:

(9)—3 TPOLAR SYMEDLIC VIEWE
0)- THE
. ) .
r(0)=3sin(50) et v
48 )=

r(0)=3+[2cos(200 ) +HBS(2*EUS(ZB*8))

Before plotting the graph, change into the PLOT SETUP view and alter the value of Step. The default value is Pi/24 or 0.130899....
Change this value to 0.025. The resulting graph can now be seen in the PLOT view.

; POLAR PLOT SETUPE it
OENG: B 6.238318..

8STER: , 325

HENG: 6.5
YENG: -3, 1 3.2

MINIMUM HORIZONTAL YALUE
PAGE ¥

b: o E1(8): 3 IMENU.

Motion in the Parametric aplet

Ilustrate graphically the first 8§ seconds of the path of a particle P with displacement x
metres given by X (Z‘) =1 —11£* +31¢ - 21, where ¢ is in seconds.

Start by entering the functions below into the Parametric aplet:

PARAMETRIC SYMEOLIC VIEW 3
K1(TH=T"3-11%T2+31,
Yl(T)- 1T
R2(Tor=

Ya(Tr=
“3- 11*TE+31*T 214
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Change into the PLOT SETUP view and alter the values as shown and then PLOT.

z PRARAMETRIC PLOT SETUP:

=]

44

<]

|

[T: 0 ¢-21.0)

Notes:

+ Watch the graph carefully! You will see it slow down, halt, and then accelerate again exactly as the particle P does. The overall
speed is controlled by the value of TStep.
+ The only purpose of the equation Y1(T)=0.1T is to spread the graph vertically so that the particle is not simply moving along the x
axis. The values of YRng are chosen with the TRng of 0 to 8 in mind.
+ This equation could be entered into the Function aplet if the purpose were analytical instead of simply to illustrate the motion.

The role of (Step and TStep

In Function the graph is produced by “joining the dots” using the F(X) equation supplied. The Polar and Parametric aplets are slightly
different. In these aplets the (x,y) points derive from r(theta) and x(t),y(t) respectively. Separation between successive dots is
controlled by thetaStep and TStep.

The choice of TStep (or thetaStep) is a tradeoff between speed and accuracy. The more complex the graph, the smaller the value of
TStep that is needed. Some graphs, such as the one below require a smaller value than the default to be sufficiently accurate.

x(t) = 2sin (t)+ 2sin (9t)
Time to plot
y (t) =2cos (t ) +2cos (9t) (seconds) Result
TStep = 0.01 110
[r: 0 co.4) MENU |
TStep = 0.05 30
Ir: 0 co.4) [MENU |
TStep = 0.1 (default) 13
[r: 0 co.43 MENU |
TStep = 0.2 8 gwp
[r: 0 co.43 MENU |
TStep = 0.5 4 j ~7
I: 0 0.4 H\

The default value for thetaStep in the Polar apletis Pi/24, since this gives ‘nice’ values for trigonometric equations.
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Choosing a ‘nice’ scale

When you press PLOT there is a good chance that the default scale will not be suitable. For example the graph of
f (x) =x* = 27x% =14x +135 shown below. There are a number of approaches which will help you in finding a good scale
to display it. The best, of course, is to use your brain!

B o F1(H): 130 NU

In the case above it is clear all four roots are shown so the x axis is well chosen. Press MENU and ZOOM. From the menu, press 2
to jump to the first entry in the menu starting with Y and then choose Y-Zoom Out. Repeat this twice.

\Y—Zoom In x4 &
Square
Set Factors.
Auto Scale v \ /'

(ANCL| OK Z00M|TRAC=|GOTO | FCN |DEFN |[MENU

The y axis is thick because the ticks are too close. Clean up the y axis in the PLOT SETUP view by using the values shown below.
The result is a clear graph.

FUNCTION PLOT SETUP

. =ivs g%s
uTICK: 1 YTICK: S8 /\
RES: Detail

ENTEFE MINIMUM HORIZONTAL VALUE
PAGE ¥ B: o \: P [ T MENU

Another option is to use Autoscale from the VIEWS menu. This finds the ‘best' y scale for the first function which has a ¥ inthe
SYMB view, using whatever the current x scale is in PLOT SETUP.

e
;|Plot-Table
z|Overlay Plot

Autoscaling...

e|Decimal

_.-F""ﬂ_"‘-\"‘\-._
L ‘\‘-\_ﬂ"-
0 F1(#): 130 [MENU

There are two problems with Autoscale. The firstis that if there are multiple functions then the scale found may not suit the others.
The second is that in order to show y values for the entire x axis some interesting features of the graph may be lost.
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An example of this is the function shown below. An Autoscale on this gave the graph shown right but a better choice would give the
screen under it.

N

B o F1(#): 16 B: o F1(#): 16 [MENU

Another method that generally works well is to use the NUM view to explore the range of the function. Set the NumStep to be 0.5 and
then simply scroll through the domain to find approximate minimums and maximums.

b F1
-3 31.11692
2.5 [33.55998
-2 3464583
F1.5  [33.48347

- 29.79823
23.6926
.S Trace cursor.

Another aspect of choosing a ‘nice’ scale arises if you wish to trace the graph — to move the
cursor along it. When tracing along a graph the values displayed at the bottom of the screen (see
right) are determined by the dots on the LCD screen. The default scale of -6.5 to 6.5 is chosen
so that dots are 0.1 apart. Choosing a scale such as -10 to 10, while not affecting the graph in
any other way, will give less useful values when tracing. You may wish o try this. \,‘J
Normally this is largely irrelevant since the GOTO button (screen key 3) allows you to jump to B: .8 F1i%): -1.36 EET
any value on or off the screen and the FCN functions will find roots and extrema independently of

the current scale.

If you particularly want to trace a graph using ‘nice’ values then simply choose a multiple of the basic default. For example, you
could choose instead to double it and use -13 to 13 or to halve it and use —3.25 to 3.25. If you don’t want to have the y axis centered
then just add a constant. For example, -6.5 to 6.5 could become -3 to 10 by adding 3.5 to both values. The choice of y axis scale is
not relevant.

One easy way to obtain ‘nice’ scales is to use the ZOOM button on the PLOT view (screen key 1) as discussed earlier. It will always
give multiples of the current scale, zooming either in or out. The default multiple is a factor of 4 but this can be changed.

Split views
Plot-Table

There are two split views available through the VIEWS menu. Overlay Plot —
Auto Scale

The first one, called Plot-Detalil, allows easy zooming between two views of the same Decimal v

graph. The second, Plot-Table, combines a tabular view with a graph.

Note: When using a Plot-Table view the default axes of —6.5 to 6.5 are no longer the best choice and should be changed to -6.4 to
6.4. This choice gives the step size of 0.2 shown in the table above. Any multiple of a power of 2 is suitable. Other choices will result

11 Fi 5 F1 in tables which don’t contain ‘nice’ values
0 -2 in the X column.
s -%.gs
N X The Plot-Detail view is best shown in the

Function aplet.
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