














EXAMPLE OPERATION DISPLAY
W v | FeEEEEE
29 1.6 — “REG” then select
50 235 logarithmic regression
74 380 “o[]
103 464 0.
18 489 20[SHIFT][ - ] (hyp)1.6
(M+) 20.
50 ST ] (wpi2as
regression of the (M+) 50.
above d_ata%the | 74 E‘ (hyp)38.0
and corelation. | o) 74
coefficient are 103 D(hyp)46.4
obtained. (M+) 103.
ospecne | TeEAFI]typees
estimated (M) 8.
values y and x can| (Constant term A)
bg obtained' for (7) E 1111283976
xi=80 and yi=73 . .
using the (Regression coefficient B)
regression (8) E 34.0201475
formula. (Correlation coefficient r )
[JcO [F]]| o.994913946
(y when xi=80)
80 (-)| 3794879482
(x when yi=73)
73 [2](+)| 2241541313

Data input
1. Press B to specify the REG mode.
2. Press (Ac) B to clear the statistical memories.
3. Input data in the following format:
<x data> [l <y data>

Note: To make multiple entries of the same data, follow
procedures described for linear regression.

Deleting input data

To delete input data, follow the procedures described for
linear regression.

Performing calculations

If we assume that Iny =y and InA = &, the exponential
regression formula y = A«e®*(Iny = InA + Bx) becomes the
linear regression formula y = a' + bx if we store In(y) instead
of y itself. Therefore, the formulas for constant term A,
regression coefficient B, and correlation coefficient r are
identical for exponential and linear regression.

A number of exponential regression calculation results differ
from those produced by linear regression. Note the following:

A number of logarithmic regression calculation results differ
from those produced by linear regression. Note the following:

LINEAR REGRESSION EXPONENTIAL REGRESSION
Zx Xlnx
Ty 2 (Inx)’
Exy Zy *lnx

3) Exponential regression

Exponential regression calculations are carried out using the
following formula:
Y = AeeBX (Iny=InA+BXx)
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LINEAR REGRESSION EXPONENTIAL REGRESSION
2y Zlny
%y 2 (lny)’
Zxy Xxe lny
EXAMPLE OPERATION DISPLAY
W | FeERRED
69 214 BEE
129 157 “REG” then select
;23 18251 exponential regression
351 52 ®o[] 0.
6.9 [-] (hyp)21.4
™M) 69
12.9 [*] thypns7
o 1
19.8 [SHIFT|[ -] (hyp)121
(M+) 19.8
38




EXAMPLE OPERATION DISPLAY
Through 26.7 [ Jtypes
exponeﬁtial (M+) 267
soove darn the | 351 EHFIC o2
regression formula (M+) 351
and correlation (Constant term A)
coefficient are [A](7)[=]| 30.49758743
23:}:2fiore the (Regression coefficient B)
regression fo’rmula ( 8 )E -0.049203708
is used to (Correlation coefficient r)
obtained the [7]c0 [£]] -0997247352
respective (y when xi=16)
estimated values 16 -( ) 13.87915739
of yandx, (x when yi=20)
when xi=16 and 20 [¥](+)| 8574868046

yi=20

A number of power regression calculation results differ from
those produced by linear regression. Note the following:

LINEAR REGRESION POWER REGRESSION
Xx Zlnx
Y’ > (Inx)*
Xy Zlny
%y 2 (lny)’
Zxy Xxe lny
EXAMPLE OPERATION DISPLAY

4) Power regression
Power regression calculations are carried out using
the following formula:

y =Aex® (Iny = InA + BInx)

Data input

1. Press B3 B3 B3 B to specify the REG mode.

2. Press B to clear the statistical memories.

3. Input data in the following format:
<x data> @<y data>

Note: To make multiple entries of the same data, follow
procedures described for linear regression.

Deleting input data
To delete input data, follow the procedures described for

linear regression.

Performing calculations

If we assume that In y=y and In A=a’, and In x=x, the power
regression formula y = Aex® (In y = InA + Blnx) becomes the
linear regression formula A=a'+bx if we store In(x) and In(y)
instead of x and y themselves.
Therefore, the formulas for constant term A, regression

coefficient B, and correlation coefficient r are identical to the
power and linear regression.
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[MODE] [+ ][+][-]
[~==1=]

Xi yi
28 2410 “REG” then select
30 3033 power regression
22 iiggi SHIFT] [Scl] (AC) [=] o.
28 |SHIFT) hyp)2410
38 5717 [SHFT[ ] (hyp)
SHIFT] (M%) 28.
Through power 30 [SHIFT][> ] (hyp)3033
regression of the
above dara, the SHIFT M) 30.
regression formula| 33 [SHIFT] D(hyp)3895
and correlation SHIET] (M+) 33.
coefficient are
obtained. 35 [SHIFT|[ - ] (hyp)4491
Furthermore, the SHIFT] (M+) 35.
regression formula 38 [SHIFT] I:' (hyp)5717
is used to
obtained the SHIFT] M+) 38.
respective (Constant term A)
estimated SHIFT|[A](7)[=]| 0238801072
values of y and x, | (Regression coefficient B)
"‘:::goxc';”'o and SHIFT|[B](8)[=]| 2771866153
y ’ (Correlation coefficient r )
SHIFT|[7](() [=]| 0.998906254
(y when xi=40)
40[SHIFT|[F](-) | 6587.674584
(x when yi=1000)
1000[SHIFT|[ #](+)| 202622568
40




5) Inverse regression
Power regression calculations are carried out using the

following formula:
Y =A+(B/X)

Data input

1. Press B to specify the REG mode.
2. Press B3 to clear the statistical memories.
3. Input data in the following format:

<x data> [ll<y data>

Note: To make multiple entries of the same data, follow
procedures described for linear regression.

Deleting input data

To delete input data, follow the procedures described for
linear regression.

Performing calculations

If 1/x is stored instead of x itself, the inverse regression
formula 'y = A + B/x becomes the linear regression formula
y = a + bx. Therefore, the formulas for constant term A,
regression coefficient B, and correlation coefficient 7 are
identical to the power and linear regression.

A number of power regression calculation results differ from
those produced by linear regression. Note the following:

EXAMPLE OPERATION DISPLAY
Through invefrse 3 D(hyp)3
e dato e o) 3
regression formula 4[sHIFT][> Jthyp)4
and c_olrrelation (M+) 4.
ained, 5 ST twp)s
Furthermore, the (M+) 5.
regression formula
is used to ° D(hyp)s
obtained the M+) 6.
respective (Constant term A)
estimated values (NH[=]| 7272727273
of yand x, when | (Regression coefficient B)
xi=10 and yi=9. [B](8)[=]| -n28526646
(Correlation coefficient r )
[7]c0O [5]| -0.950169099
(y when xi=10)
10 [SHIFT|[F](-) | 6144200627
(x when yi=9)
9 (+)| -8533575317

LINEAR REGRESION POWER REGRESSION
Tx 2(1/x)
T2 > (1/x)
Zxy Z(y/x)
EXAMPLE OPERATION DISPLAY
[MODE][+][+][~+][-]
iy (2]~
2 2 “REG” then select
3 3 inverse regression
a4 EF o] o
5 5
Sl 2 FAFTJer2
o) 2
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6) Quadratic regression
Quadratic regression calculations are carried out using the

following formula:

y =A+Bx+Cx?

Data input

1. Press B to specify the REG mode.

2. Press B8 B3 to clear the statistical memories.

3. Input data in the following format:
<x data> [l<y data>

Note: To make multiple entries of the same data, follow
procedures described for linear regression.

Deleting input data

To delete input data, follow the procedures described for

linear regression.

Performing calculations

The following procedures are used to perform the various
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linear regression calculations.

The regression formula is y = A + Bx + Cx2 where A, B, C are
regression coefficients.

C=[(nZx*-(2x)*) (NEx*y-2x’Ty) -(NZx*-Zx*Ex) (N Zxy -Ex Ty) |+

[(nZx*-(Zx)*) (nZx*-(Zx?)?) - (NZx*-Zx*Zx) ]

B=[(nZxy-ZxZy)-C(NZx’-Zx*Zx) |+ (nZx* - (x)?)
A=(Zy-Bzx-CZx?)/n

To read the value of ¥x3, ¥x4, or ¥x2y, you can recall memory
X, Y, or M respectively.

EXAMPLE OPERATION DISPLAY
[MODE][+][+][=][-]
Xi i =IRI=IEIE
29 1.6 “REG” then select
50 235 quadratic regression
o FAFTse @0 5] o
103 46.4
18 48 29 [-]thyene
M9 20.
Through pqwer 50 I:' (hyp)235
regression if the
above data, the (M+) 50.
regression formula 74 [*]hyp)3s
and correlation
SHIFT||DT| (M 74.
coefficient are ™)
obtained. 103 D (hyp)46.4
Furthermore, the (M+) 103.
regression formulaj
is used to ne E‘ (hyp)as
obtained the (M+) 8.
respective (Constant term A)
estimated values ( 7) E -35.50856934
ofyandx,when | pogression coefficient B)
Xi=16 and yi=20. [Bl(s)[5]| 1495930413
(y when xi=16)
16 [SHIFT|[3](-) | -13.38291067
(x when yi=20)
20 (+)| 4714556728
(X when yi=20)
( +)| 1755872105
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10. Integration calculation

Integration calculation can be carried out by entering the
integral calculus formula in the following format:
oMo b @n
where a is the starting point

b is the ending point

n is the value such that the number divisions = 2"
Integration calculation is performed using Simpson's rule to
determine function f(x). Because of this, partition of the
integrated area is necessary; however, if the number of
divisions is not specified, the unit automatically sets N
according to the formula. To specify the number of divisions
for N=2", n can be an integer from 1 to 9.

y
/ y=f(x)
71/ 7]
/]
0] a b o
L N equal parts

Input of function f(x) and integration calculation:

(1) Press to specify integration calculation.
(2) Input the formula for the function f(x), then input integral
partitions [a, b].

Note: f(x) can use the variable X only. Anything other than
X, i.e, A~F, Y, is treated as a constant, and its memory
contents are applied.

(3) Next input n and finish by inputting a parenthesis. Input of
n and parenthesis can be omitted. When input of n is
omitted, N (where N=2") is automatically set.

(4)Press BB to execute calculation. Results are displayed in a
few seconds or a number of minutes.

Examples of operation:

Example: Calculate the following: | $(2x+3x+4)dx
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) AEIROE0A
B (hyp)fooinput) | S (2¢+3x+a,
0EEO ) BEE D -

(hyp)(a,b input) | 2x*+3x+4,1,5,_

) <
B3 B (n input) 243x+4, 1,5, 6)_
B | 1346666667

11. Formula memory function

Formula memory lets you input a single formula in the memory,
and then input values for the formula variables to calculate
results. Memory can hold a single formula, up to 79 steps long.

A) Store a formula in memory

Input the formula as the normal input. Now, try to input the
formula “Y=X2+3X-12" into the memory.

Y=X2+3X-12 _

Press xRN [l to store the formula and exit from
programming mode.

To execute the formula, press [NEe}.

? PROG

PROG

Keyin @B 58

You can press B again to recycle the formula execution or
you can press [8 to stop the formula execution.

S
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12. Complex number calculation
Press to enter the CMPLX mode for
calculations that include complex numbers. In CMPLX mode,
only variables A, B, C, and M can be used only. The others are
used for storing the imaginary parts of values.

EXAMPLE OPERATION DISPLAY

oo =] ovee

[A2[+13[DI+II4L+]
S[DI=] 6.
[Shift][Re—>Im](=) 8.1

(2+31)+(4+51)

Find the absolute [Shift][AbsIO)[(13[+]

value of (3+41i) A0D1=] 5.
Determine the [Shift][arg](O[(3[+]
argument of (3+4i) 4[iDI1=]1| 53.13010235

13. Previous calculation recall

Latest calculations will be saved in the last calculation memory
and be able to recall using nornkey buttons. The maximum
total size is 384 characters.

Note: Answer for these latest calculations will not be stored.

When the up-arrow is present on the right side of the LCD, it
indicates that there are previous calculations available in the
last calculation memory. You can press 8 to retrieve and
show the previous calculation on the screen. The answer will
be calculated instantly and displayed as well. At the same time,
the down-arrow will be ON to indicate that more recent
calculations are stored in the last calculation memory.

Let the current display be

’ I

press M to read the previous calculation. v

100+2

A
1+2

Then you can press Eto go back to
the more recent calculation.




Chapter 3. Graphs
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Graph functions are active only in COMP, SD, and REG modes.
In this calculator, one can plot the graphs by defining the
range of the graph window first then inputting the graph
formula first in the “FUNCT” menu. Lastly, press to
sketch the graph(s). The functions, such as “Trace,” “Scroll,”
and “Zoom,” can be operated on the active curve. Two
function buffers are available for storing the two latest active
graph formulae.

To open the “FUNCT” menu, you can press [FUNCTH

FUNCT?
Y2

If function “Y1" is the desired function, press B3.
Otherwise, press either B or B3 to select the function you
want.

Say, F1is selected. The third line will show“Y1 =" and the
cursor stays on the leftmost position of the lower line.

You can enter the graph formula. Press B or
upon completion and the unit will go back to the“FUNCT”
menu. You can proceed to define function Y2 in the same way.
Or you can press to plot the graph(s). Or, if you want
to exit from the“FUNCT” menu, press again.
These two function formulae will not be cleared unless you
press in the“FUNCT” menu or you switch between
function graph mode and parametric graph mode.

Say, you are now in the “FUNCT” menu, and you are going to
delete function Y2.

FUNCT?
Y2

Press @3 to select “Y2” then press once. You will be
asked if you are sure you want to delete Y2 by the following
message.

Y.

2

DELETE?

1

Press & to delete function Y2. The lower display will show
——————— " as an indication. A second later, the unit will be back
to “FUNCT” menu.

Built-in function graph

This unit contains a total of 21 built-in graphs, making it
possible to produce the graphs of basic functions. These
graphs are sin, cos, tan, sin”, cos”, tan”, sinh, cosh, tanh, sinh”,
cosh, tanh”, v, X2, log, In, 10%, %, x, 3V and x°.

When a built-in graph is executed, the ranges are
automatically set to their optimum values, and any graph
previously on the display is cleared.

Note: The built-in graphs can only be drawn in COMP mode
when function graph has been selected in the main
menu.

Example 1: Sin curve
Go back to COMP mode first. Follow the steps below.

(Open “FUNCT” menu.)

[=] (Select the function“Y1”)
8 (Let Y1=sin)
(Sketch the graph.)

Note: The variable “x” is missing after the function key “sin”
to indicate it is a built-in graph function.

Example 2: y = 1/x graph
Go back to COMP mode first. Follow the steps below.

(Open “FUNCT” menu.)
[=] (Select the function “Y1”)

BEREE (LetY1=-)
(Sketch the graph.)
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Note: Same as above, the variable “x” is missing before the

inverse function.

A) Overdrawing built-in function graphs

Two or more different built-in functions can be drawn
together on the same display. Since the range for the first
graph is automatically set, all subsequent graphs on the same
display are produced according to the range of the first graph
(provided that all subsequent graphs are user-defined graphs).
The first graph is produced by using the previously mentioned
operation. Subsequent graphs are produced using the variable

X" in the operation.

Say the function Y1 is defined as “Y1 = sin” for plotting the
built-in sin curve.

Vi

Then overdraw the graph “y = cos x” on the graph above.
To do so, the function Y2 should be defined as “Y2 = cosx”

(variable “x” has to be entered in this case since “y = cos x” is
not a built-in function).
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2. User-generated graphs

User-generated graphs can be divided into function graphing
and parametric graphing. In function graphing, the user should
input a formula in the format of

y = f(x) while in parametric graphing, both x = f(t) and y = f(t)
should be defined.

A) Specifying range parameters

Unlike built-in functions, the ranges of user-generated graphs
are not set automatically, so graphs produced outside the
display range do not appear on the display. Range parameters
are used to define the size of the graph window. The
parameters consist of the following:

Xmin: The minimum value of the x-axis
Xmax: The maximum value of the x-axis
Xscl: Scale of the x-axis (distance between hash marks)
Ymin: The minimum value of the y-axis
Ymax: The maximum value of the v-axis
Yscl: Scale of the y-axis (distance between hash marks)
T_ : The minimum value of parameter “t” for parametric
graphs
T__: The maximum value of parameter “t” for parametric
graphs
Pitch: The pitch value for parametric graphs

How to set the range parameters

To set the range parameters, press the key (except in
the BASE-N and CMPLX mode). The range parameter setting
screen appears on the display. Enter the value you want to
specify for the displayed parameter, and then press B.

For example, change the range parameters on the left to
those on the right as follows:

Xmin: O=-5 Ymin: -10= -5 T. O
Xmax: 5=5 Ymax: 10=15 T 10
Xscl: 4 =2 Yscl: 4= 4 Pitch: 0.1
in?
xmin 5

Specify -5 for Xmin
= Xmin?

Press[ B3 to confirm and move to Xmax.

i
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Simply press & since there is no change for Xmax.

Xscl?

I

Specify 2 for Xscl.
Ymin?
2
ag 5
Specify -5 for Ymin.
Ymax?
-5 ][=) .
Specify 15 for Ymax.
=
No change for Tmin, just press a8
Tmin?
10.
Specify 10 for Tmax.
Tmax?
] o]=] o1
Press B to confirm and move to “Pitch”
Pitch?
0.1
Specify 0.1 for pitch by pressing
B EBE . Meanwhile, the Xmin? 5

unit well recycle back to “Xmin”.

To leave “RANGE” setting, press again.

Besides range values, you can also input range

parameters as expressions, such as 211, and these expressions
are automatically converted to the values.

Note 1: If you enter a value that is outside the allowable
range, or if you try to perform some other illegal
operations, an error message appears on the display.
When this happens, press E& or B3 to locate the
error in the calculation and to make the necessary
corrections.

Note 2: Inputting O for Xscl or Yscl doesn't set any scales.

Note 3: Inputting a maximum value that is less than the
minimum value will reverse the respective axes.

Note 4: If the maximum and minimum values of an axis are
equal, an error will be generated.

Note 5: When a range setting is used that does not allow the
display of the axes, the scale for the y-axis is
indicated on either the left or right edge of the
display, while that for the x-axis is indicated on either
the top or bottom edge.

Note 6: When the range values are changed or reset, the
graph display is cleared and only the newly set axes
are displayed.

Note 7: If the range is set too wide or narrow, the graph
produced may not fit on the display.

How to check the range parameters

If you want to check all the range parameters, you can press
to switch to parameter setting screen. Then press B3
to scroll through the range parameter settings without
changing them.

in?
RANGE Xmin?

Xmax?
8

o
x
8
)
Ilm

Ymin?

o
&

(=] Ymax?

0
<
o)
~
I a

Trmin?

a 10.
Trmax?

a 10.
Pitch?

a 0.1

Lastly, press again to return to the display that was
shown before entering the range display.

5
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How to reset the range parameters

Range values are reset to their initial values by pressing
(AC) or (AC) during range display.

The initial values are as follows:

Xmin: -4.6 Ymin: -3.0 Tmin: O
Xmax: 4.6 Ymax: 3.0 Tmax: 27T
Xscl: 1 Yscl: 1 Pitch:  21/45

B) Generation of function graphs

After specifying the range parameters as described above,
user-generated graphs can be drawn simply by defining the
functions (formula) in “FUNCT” menu as described above.
For example, the graph for y = 2x?+3x-4 is to be drawn.
Firstly, set the ranges to the values shown below.

Xmin: -5 Ymin: -10
Xmax: 5 Ymax: 10
Xscl: 2 Yscl: 4

Then open the “FUNC” menu, select “Y1” | y,=

and define the function formula of “Y1". -

Enter the formula by keying in [- 4]
Y=
2X2+3X-4

Press B to go back “FUNC” menu.

FUNCT?
Y2

Draw the graph by pressing . The graph will be
displayed as below.

C) Generation of parametric graphs

When parametric graph has been selected in "MODE" menu,
you can draw parametric graphs. To do so, press
BIeEE and select "PARAM". Similar to function graphs, specify
the range parameters first to define the graph window. Then
you can input the formula in “FUNCT” menu.

Press &3 to open the “FUNCT” menu. “PARAM?”
is displayed instead of “FUNCT” to indicate the parametric
function is to be defined.

PARAM?

Y(t)

Example: Graph the parametric graphs of x(t) = 30T cos25
and y(t) =30T sin 25 - 9.8T2/2.

Ensure your calculator is in PARAM mode.

Press | FUNCT ETSYe| press B for X(t).

Now, enter in EJEICSIEREABEB .

Now for Y(t), enter in [El (€] ESil E) &3 E B El B B £S5l
aga

To set the proper range, press and enter the following
values:

Xmin: -10 Xmax: 100 Xscl: 50
Ymin: -5 Ymax: 15 Yscl: 10
Tmin: O Tmax: 10 Pitch: 0.6

Press to confirm the values.
Finally, press and you will now see the parametric
graph.

Note: If either x(t) only or y(t) only has been defined, no curve
will be plotted, as the key button has been
pressed. Only the x-y coordinates will be shown.

D) Graphs overdraw

Two or more graphs can be overdrawn, which makes it easy to
determine intersection points and solutions that satisfy all the
equations.
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For example, let's find the intersection points of the graph
y=2x2+3x-4 and y = 2x+3.

First, press B3 to clear the graph screen in
preparation for the first graph. Then enter the formula for the
first graph in the “FUNCT” menu.

Y1=2x2+3x-4
Press to plot Y1.

\

Next, overdraw the graph for y=2x+3 by defining Y2=2X+3 as
well.

Press and the graphs are overdrawn as shown on the
right.

\

In this way, it can be easily seen that there are two
intersections for the two function graphs. The approximate
coordinates for these two intersections can be found using
the “ZOOM” function or the “Trace” function described in the
following sections.

3.Zoom function

This function lets you enlarge or reduce the x and y
coordinates. If you use the Trace or Plot function to locate the
pointer at a specific point on the graph, the enlargement
/reduction is performed using the pointer location as the
center point.
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How to enlarge a graph

Example: Enlarge the graph for y = sin x by a factor of 1.5 on
the x-axis, and 20 on the y-axis.

First, set the range parameters as below by pressing

and entering the following values:

Xmin: -360 Xmax: 360 Xscl: 180
Ymin: -1.6 Ymax: 1.6 Yscl: 1

Once you have specified the range parameters, press
again to confirm these values.

After specifying the range parameters, graph y = sin x. To
graph this, press = . Press B to confirm function
Y1 or Y2. For this example, we will use Y1. After pressing B3
for Y1, enter sin x, by pressing [Eii} E3l- Once you enter sin
x, press B . Press to draw the function Y1 or sin x.
You will see a graph of sin x.

ANA
VIV,

Now, to zoom in the graph, press for the factor
specification screen (the current zoom factor is 2). Enter 1.5
for "Xfact?" and press B to move forward to the Y-factor
screen. Enter 2 for "Yfact". Press BB to cycle back to "Xfact"
to confirm everything is correct.

Press to exit.

Press [EE=EA to return to the graph screen.

Press 2 to enlarge the graph according to the
factors specified.

When you view the range parameters again, you will find that
the window size becomes:

Xmin: -240 Xmax: 240 Xscl: 180
Ymin: -0.8 Ymax: 0.8 Yscl: 1

If you press B, the graph is enlarged once more
by the factors you specified. To return the graph to its original

size, press [N EXeT -
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How to reduce a graph

Follow the same procedure as described above for enlarging a
graph. After specifying the factor, press
(Draw) instead. The graph will be reduced, as below.

alaua
RVRY

You can take a look at the range parameters, which become:

Xmin: -540, Xmax: 540, Xscl: 180
Ymin: -3.2, Ymax: 3.2, Yscl: 1

If you press EEET 2gain, the graph is reduced once
more by the factors specified. To return the graph to its

original size, press [SilE FEXEnEere) -

4. Trace function

This function lets you move a pointer around a graph and
display the x and y coordinates of the current pointer location.
The coordinates can be displayed with the use of seven digits
or eleven digits. When two active graphs are overdrawn, you
can press [l or [@to switch between the graphs. Each time
you toggle between the curves, the tracing will restart from
the leftmost position.

For example, graph y = x2 - 3 on the screen.
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Activate the Trace function by pressing IIRX®E. A blinking
pointer will be located on the left of the curve and the
corresponding x coordinate will be shown.

X=
r -3.36842

You can use the buttons BRor to move the pointer along
the graph. Each press moves the cursor one point. Holding
down either key moves the pointer at high speed. The
corresponding coordinate reading shown on the lower right
part of the screen will be updated all the way.

Press [E3 consecutively.

X=
-1.89473

Besides the x coordinate, you can also read the y coordinate
of the blinking pointer by pressing B34, which will
toggle the reading of x coordinate and y coordinate.

Y=
r 0.590027

As you trace along the curve, either x coordinate or y
coordinate will be shown in 7-digit mantissa plus a 2-digit
exponent. If you want to get the exact value, you can press
to read the value, which will be displayed in 11-digit
mantissa plus a 2-digit exponent, as below.
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Y=
3 0.590027004

To switch back to 7-digit mantissa, you can press
again.

Y=
0.590027

To exit the Trace function, press again. The blinking
pointer will disappear.

5. Sketch operations

You can select and perform the following functions by Sketch
operations.

Plot --- Plot a point on the graph

Line --- Draw a line segment between two points
Tangent --- Draw a line segment tangent to a function
Horizontal --- Draw a horizontal line

Vertical --- Draw a vertical line

To display the Sketch menu, press SIS . Functions
“Plot” and “Line” are displayed.

SKETCH? -
Line

Press B8 consecutively to select the desired function.
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SKETCH? « =
B Horiz

= SKETCH? -
Tangent [ERNEA

Press B3 further to move to theend ~ [SKETCH? .

or SKETCH menu. [ Vert |
Press [B8 lets you go back to the SKETCH? . .

Tangent [FEEA

Once you have chosen the desired function, press B for
confirmation and exit from SKETCH menu.

previous item.

A) Plot function

The plot function is used to mark a point on the screen of a
graph display. The point can be moved left, right, up, and down
using the cursor keys, and the coordinates for the graph
displayed can be read.

Select Plot function in the SKETCH menu. The command
“Plot” will be shown on the display, as below.

You have to specify the x and y coordinates after the

command “Plot.”

Example: Plot a point at x = 2 and y = 2 on the axes
created by the following range values.

Xmin: =-5 Xmax: =5 Xscl: =1
Ymin: =-10 Ymax: =10 Yscl: =

S SHIFT]SKETCH] =] 2 JsHiFT] - [ 2 ] =]

* X=
1.95652173

[+
o




The blinking pointer is positioned at the specified coordinates.
Due to limitations caused by the resolution of the display, the
actual position of the pointer can only be approximate. The
pointer can be moved left, right, up, and down using the
cursor keys. The current position of the pointer is always
shown at the bottom of the display.

X=
3.04347826

-+

To find the y-coordinate values, press gl E<aad

=2

T

As you move the blinking pointer upwards or downwards, the
y-coordinate will be updated simultaneously.

Y=
5.33333333

-+

When the pointer is at the location you want, press B+t
plot a point. At this time, the pointer returns to the original
point you specified ((2,2) in this example).

X=
1.95652173

-+

Now, you can input a new coordinate value to create a new
blinking pointer without clearing the present pointer. The
present pointer will become a fixed point, as shown below.

(SHFT]skeTcH] =] 2]
oooas .
. -~
1.95652173

If x-y coordinates are not specified for the Plot function

(i.e., Bla8 EGIEE) BB B)). the blinking pointer appears at

the center of the screen.

B) Line function

The Line function makes it possible to generate a line to
connect with a plotted graph as a visual aid.

Example: Draw perpendiculars from the point (2, 0) on the x
axis to its intersection with the graph for Y = 3X. Then draw a
line from the point of intersection to the y axis.

Press NER to set the range values:

Xmin: =-2 Xmax: =5 Xscl: =1
Ymin: =-2 Ymax: =10 Yscl: =1
Tmin: =0 Tmax: =360 Pitch: =8

Press NEE again to confirm the values.

Next, press &1 . Press BB to confirm Y1. Set Y1
=3X by pressing and press B again. Continue by
pressing [ERAM. You will now see the graph of Y = 3X.

To find the point (2,0), press and select Plot.
Enter 2, 0. Press B E.

Press the UP arrow il 15 times until the blinking cursor is
touching Y = 3X.

X=
195652173
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Press RN EXEIEE . select “Line,” and press BB -

You will now see a straight line from (2,0) that intersects with
the graph of Y = 3X.

Next, to draw a perpendicular line from the same point on the
graph to the y axis.

Press and select Plot. Enter X.Y and then
press BB

Press 13 times until the blinking cursor is touching Y=3X.
Press and select Line. Press BB B3, and you
will now see the perpendicular line.

C) Drawing a tangent line

For this example, we will graph X2-3 and draw a line tangent
to the graph at x = -1.

Press and select FUNCT and press BB . Press
EI&E to graph Y1 = X2-3. Use the button on
the calculator to enter X. Once you finish inputting the
equation, press B to confirm. Then, press [BRM.

Press Trace B3 B3 B3 to get the cursor

where the graph meets x = -1.

\.
~_

Press (38 EXE1eR) and select Tangent and press B3 .
You will now see a tangent line to X2 -3 at x = -1.
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D) Draw a horizontal line

Example: Draw a horizontal line at coordinates (O, 2).

Press , select Plot, and press B.

Enter 0,2 and press B . The graph will now show the cursor
on coordinates (0,2). Press and press the
right arrow until you see HORIZ. Press B .

You will now see a horizontal line drawn at coordinates(0,2).

|

E) Drawing a vertical line

Example: Draw a vertical line at coordinates (2,0).

Press ESE1#]) , select Plot, and press B3.

Enter 2,0 and press B. The graph will now show the cursor
on coordinates (2,0).

Press and press the right arrow until you
see VERT. Press BB

You will now see a vertical line drawn at coordinates (2,0).

6. Graph scroll function

After you have drawn a graph, you can scroll it on the display
by using the cursor keys K, B3, 3, 3. Every time you press
the cursor keys, the display window will be shifted accordingly
in the corresponding direction. As you press to check
the range values, you will find that Xmin, Xmax, Ymin, and/or
Ymax have been changed.
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7. Single-variable statistical graphs

In SD mode, single-variable statistical graphs can be drawn.
Either bar graphs or normal distribution curves can be
produced.

For drawing the bar graphs, the x coordinate represents the
data range and the y coordinate stands for the number of
items (frequency) of each data. The number of bars ranges
between 1 and 20, which is defaulted at 10 upon power-up
reset. If you want to change the number of bars, you can press
to view the range parameters as described previously.
The bar number selection is appended to the end of the
parameter list. Hence, as you press B consecutively, you can
view the parameters in the order of Xmin, Xmax, Xscl, Ymin,
Ymax, Yscl, Tmin, Tmax, Pitch, Bar, and cycle back to Xmin.

As you come to the bar selection screen, the display shows
as below.

SD
Bar

1~207?
10.

If you want to change the bar number, enter an integer in the
range of 1to 20. Then press B to update the value. If you
have entered a value out of this range, or the input value is
not an integer, an error will occur.

Example: Use the following data to draw a ranked graph.

Rank No. 12 3 45 6 7 8 9 10 1
Rank 0 10 20 30 40 50 6070 80 90 100
Frequency (1 3 2 2 3 5 6 8 15 9 2

Step 1: Set the range values as below.

Xmin: =0 Xmax: =110 Xscl: =10
Ymin: =0 Ymax: =20 Yscl: =2

Step 2: Clear the statistical memory by pressing
ac/oNy) B.

Step 3: Input the data.

0 (M+)

10 (M+) (M+) (M+)
20 (M+) (M+)

30 (M+) (M+)

40 (M+) (M+) (M+)
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50 EEERA X T) 5 EiE Bl (M+)
co B A (X-T) 6 Eil=l Bl (M+)
70 EEEI A (X T) 8 Eil=s Bl (M+)
80 Eil=l @ (X- T) 15 Eil=l B (M+)
o0 A X T) o Eilal Bl M+)
100 Ed (M+) Exl= Bl (M+)

Step 4: Press to draw the graph. You will be asked
to select either bar chart or distribution curve by the
screen display, as shown below.

SD
DRAW?

Line

Press either or to select the type of graphs. Then
press B to start the drawing. Let’s say bar chart has been
chosen.

If a normal distribution graph is to be drawn, select “Line"
above and press (=}

Please note that the range values may be quite different from
the previous data since the y axis value is relatively small when
compared with the bar graph. Let’s say the range values are
changed to those shown below.

Xmin: =0 Xmax: =110 Xscl: =10
Ymin: =0 Ymax: = 0.05 Yscl: =0.01

The formula used for normal distribution curves is:

-(x-p)*
1 , 2
Y s en)
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Where O is the population standard deviation, xGn m is the
mean.

8. Paired-variable statistical graphs

Paired-variable graphs are drawn in REG mode. When data is
input in LIN mode, points will be displayed immediately and
data is input to the statistical memory.

Example: Perform linear regression on the following data and
draw a regression line graph.

xi 9 5 31 4 7
yi 2 1 2 3 5 8

Step 1: Speeify the range values below.

Xmin: =-10 Xmax: =10 Xscl: =2
Ymin: =-5 Ymax: =15 Yscl: =5

Step 2: Press (AC) B to clear the statistical
memories.

Step 3: Input the data.

@ o EX=3 8 (hyp) @) 2 B (M+)
@ s Ex=1 8 (hyp) @) 1 (M+)
@ 3 Ei=3 @ (hyp) 2 BI8 (M+)

1 Eil=3 @ (hyp) 3 B (M+)

4 Eil=3 @ (hyp) 5 (M+)

7 Eil=i @ (hyp) 8 (M+)

For each data input, the point is displayed immediately on the
screen. If the data value exceeds the window size, the
corresponding data point will not appear on the display, but
the data will be stored into the statistical memory.

Step 4: As all the data have been input, press BN to draw
the regression line.

67

Note: When data input is outside the preset range values,
the point will not appear.
To read the coefficients of the regression lines, A, B, or
C, you can press [Sal=8 Y, or EXE1 B, or

respectively.

9. Graph learning

Two functions, i.e., Shift and Change, help students to grasp
the relationship between an equation and its graph. (They only
work in COMP mode.) Press (LRN) to start the
learning function. The display will show, as below.

LEARN?

Change

If “Shift” is the function you want, press B and you can
proceed to the “Shift” function.

A) Shift

Shift the graph's location without changing its shape; the
change is immediately reflected in the equation on the lower
right of the display.

At entering “Shift” menu, you can ask to select a built-in
function for shifting.

Those functions available are:
y=x
y=Ix
y=x
y=e
y=Inx
y=x'
68




69

y=sinx
y=tanx
xH+y=4

After you have found the desired function, press Bl to start
the “Shift” function.

The function will be plotted on the graph with the ranges set
to the optimum values. Let’s say you have selected the
function Y = X2.

A flashing block appear on the lotus of the curve to indicate
that you can press the key buttons {3, 8, Bor to shift
the graph in the step of Yscl or Xscl along the y axis or x axis
respectively.

Let Xscl =2 and Yscl = 3.

When you have moved the graph downwards for one step, the
equation will become as below.

As you move the graph further to the right for one step, the
equation will change to “y = (x-2)?-3.”

Y=(X-2)>-3

If the new equation is too long to be shown on the lower right
LCD, you can press to switch to text display.

-
Graph Y=(X-2)?

You can use the key buttons B or B3 to read the whole
equation. To go back to the graph display, press again.

B) Change

“Change” function is used to change the shape of the graph;
the change is immediately reflected in the equation on the
right side of the display.

Select “Change” in the graph learning menu. Then press B3
to proceed to the selection of the desired function.

Those functions available are:
y=x'

y=Ix

Y=

y=e

y=x

y=sinx

y=x

xX+y=4

As you have selected the function, press B to start the
“Change” function. Let the function be Y = X2. The graph will
be as below.

A flashing cursor will be located on the lotus of the curve. You
can change the shape of the graph by pressing either [[or
buttons as indicated. Let’s say the graph is moved to the
lotus of “Y = 3X?”.
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Y=3X2?

Same as “Shift” function, you can press to switch to
text display to read the whole equation. For the function

x? +y?=r2 as you press [ or £B to change the shape of the
circle, the lotus of the circle should move radially.

10. Graph solving

Graph Solving functions let you plot the graph on the display
and find the corresponding x value for a specified y value.
Press once and the display will be as below.

Solve
Graph Y=_

You are asked to input the desired function.
Let the function be y = 0.25(x+2)(2x+1)(2x-5).

As you press [B to complete the entry, the graph will be
plotted; meanwhile, the message “Y = a?” will be shown up
on the lower right portion of the display.

Y=a?

(It is assumed that the graph is plotted on the window with
the optimum range).

After you have defined the value of a the horizontal line,

Y = a will be overdrawn on the original graph; the intersection
points are the roots of the equation

0.25(x+2)(2x+1)(2x-5) - a = O.

Let a be zero in this example. Hence the equation
0.25(x+2)(2x+1)(2x-5) = O is going to be solved. If roots have
been found, flashing cursor(s) will be located at the
corresponding position(s).

To read other roots, you can press either or to move
the block to the next root at the left or at the right of the
current root.

Let’s say you have pressed the button B3 The display

will become as below.

=-0.5

Press further to read the third root.

If you press further, the graph will scroll to the right
further for one window. No matter whether root or (roots) is
present or not, the graph will stay on the display. Similarly, you
can go to the left to search for roots by pressing or press
to move the graph to the right one window further.

Note: The accuracy of the roots is affected by the solution
of the scales.
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Chap ter 4. Replacing the 3. How to remove the battery-insulating tab:
Battery

1. Replacing the battery

1. Remove the battery cover.
2. Auto power off.
3. Wipe off the sides of the new battery with a dry, soft cloth.

Load it into the unit with the positive ¢ side facing up (so
you can see it).

4. Replace the battery cover.
5. Press to turn the power on.

The original condition when Open the battery case and
you receive the product. then gently pull the tab out.

2. Auto power off

Calculator power automatically turns off if you do not perform
any operation for about six minutes. When this happens,

Y op ! pemi ' PP Put back the battery case.
press [BN to turn the power back on.

Battery CR2032 x 2

Reset button: If the calculator malfunctions or shuts down
when used, please first double-check if the batteries are

working properly. If the issue persists, please press the
at the front of the calculator.
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