


18  Mastering the Calculator using the Casio fx-82AU

The key storkes required for the calculation 112 + % are:

S BE) - CPERaEd . /&
@ @

and the display will show %

Example

Find 85 + 2

Using the calculator the key strokes are:

®E O oE - cE@medE

and the display will show §7f121 press %@

to turn it into amixed fraction 8%

If you press the £Z3) key the decimal equivalent is displayed,
i.e. 8.9861111

(72 [=




Mastering the Calculator using the Casio fx-82AU 19

6. Using the xkey

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

Thisisavery useful key in more complex calculations. Find the key on your calculator.

Example

L ook at this simple example

4 . 1
Z |sthe$meas4><?

You can input thisin your calculator by pressing

7 oI X [a]=]

4
-

The answer should be
just typed 4 + 7

and press (7 to get 0.571428571. Thiswould be the same asif you
Take another example

__4
(8+3)x7

Type:

s [+ s D Ix 7=l x]al=

% and press (2 to get 0.051948051.

The answer should be
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7.  Scientific notation

Sometimes you may have numbers expressed in scientific notation, i.e., 7.24 x 102 instead of
7240. When anumber is multiplied by 103, you move the decimal point three places to the
right. You can do this on the calculator by using the C] key.

CASIO SCIENTIFIC CALCULATOR fx-82AU

NATURAL DISPLAY

MODE

10"

press | )l L =)0 )= )[ ), thedisplay should read 7240.

If you want to multiply two numbers e.g. 8.34 x 107 x 4.28 x 10°. Press

178476
5

and the display will read then press [Z3) to obtain 35695.2.
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SHIFT MODE

If you press @D @D then D,then D[:] the display will read

which means 3.56952 x 10%.

MODE SETUP

Note: Pressingthe @ givesyou the display

A 4
TepithI0 Selims=in
SE e R R
SrEra ErFix
TIooi SHER s

The D puts the calculator in scientific notation. The calculator then asks SCI 0~9? This

gives the option of how many digits are displayed. The [:] givesyou 10 digits. Notice a
small sci appearsin the screen.

SHIFT  viopE

If you press @D @gp then C] and then C] and then EZ13) the display will read

3.570x10% which means

3.570 x 10*. This rounds the number to 4 digits.

MODE SETUP

Practise using the D and @D keys on your calculator.
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8. Factorial X!

Look at your calculator and find the key with the symbol x! onit. You will come across this
symbol when doing the Binomial Distribution. Thisis called the factorial key.

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

Useittofindthe3! and5!. Press - JEE |
3 means3x2x1 and5!' =5x4x3x2x1
3 =6 5! =120
How many ways would you guess that we could arrange ten people?
That is, how large would you estimate 10! to be? Use your calculator to find 10!
You should get 3 628 800.
100 =10x9%x8x%x..x3x2x1

(Thank goodness this can be done on the calculator.)

Factorial rule

The number of ways of arranging nitemsin order is known as ‘factorial " whichis
symbolised as n! where;

n=nxn-1)xMN-2)x..x3x2x1
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9.  Using memory

To calculate the following it may be useful to use the memory key for each term:

Example 1

(9-16)*, (23-16)° , (17-16)°
16 16 16

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

M- M

DT iCL!

these keys are for memory

(Usethe a key to activate M-)

[=[AC

An M appearsin the display when you put something in memory.
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To do the calculation above, press the following keys

o =lale D [ +alle]=]

- this puts the first term (3.0625) into the memory

then press

Jals=a el [cl=]4 6=

- this adds the second term (3.0625) into memory

then press

a7 =49 e [-]+]4 [6[= [«

- this adds the third term 0.0625 to memory.

To find the answer press
The answer should be 6.1875 (or %95 ).
Example 2

calculate the following:

18, 17, 12
o m

first SH&{ = ][ ][ J[:] to clear the memory then

press the following keys:

OHGEoEoofiid oo

[ [2 [ e T=

your answer should be 11.39917438

(There are other memory keysin your calculator —the A, B, C, D, X and Y pink keys,
accessed by using SHIFT STO and RCL — try them yourselves.)
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10. Statistics

10.1 Mean and standard deviation - single data

The formulafor themeanis X = E_nx

The formulas for the sample standard deviation are

2
O'n_l or s= M
(sample)
2
o = m (population)
n n

Your calculator will calculate the mean and standard deviation for you (the population

25

standard deviation o, or the sample standard deviation ¢,,_; —in data calculations you will

usually use the sample standard deviation.)

On the Casio fx-82AU, ¢ and sare found in STAT. The positions of keys needed are shown on

the diagram below.

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

MODE SETUP

D Input key

sum of observations squared, and number of

sur,  (Key for sum of observations,
C] observations)
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To find the mean and standard deviation,

MODE SETUP

firstly you must access the statistics mode of the calculator by using the keys once

followed by C] and [:] SD will appear in the centre of the screen.

sessanssss
m

L

| will usethe dataset A (-5, 2, 3, 4, 11) to demonstrate the use of the calculator. Note that | have

SHIFT

shown the use of the @ key where necessary.

Sep 1: Input the observations.

Sep 2: Display the mean and standard deviation.

e 6D

the display shows six alternatives

1:Twps Zilats
SiEit 45 EUm
Sivar BiMinkan

PressD then C]C]giv& X =3

press @D [T 1[0 [0 gives xg,, = 5.099019514

press @B (1)) gives xgys = 5.700877126

MODE

Note: to clear stat data, just press @D C] D again.
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Example

Use your calculator to find the mean, standard deviation and variance for data set B: —18, 1, 3,
9, 20.

(the variance is the square of the standard deviation)

After you are in the statistics mode and cleared the stati stics memories and extend the number,
the keystrokes required are:

SHIFT

@[ () )] andthedisplay will read 3

@[ () 7)( ] andthedisplay will read 13.87443693

D and the display will read 192.5

The mean is 3, the standard deviation is 13.87 and the variance is 192.5.

SHIFT STAT

The @D button accesses a number of extra statistical functions.

ameE - -
elmnen -> - ®

If you have made an error with inputting your data you can correct it by going back to the

data. Press%@@

For example, you input
4,5, 60, 7, 9 and you meant to input 6 instead of 60. Go to the data no. 3, then press

DC] You now have the correct data.

In the example bel ow, the progressive calcul ations are shown simply to give you some
understanding of the underlying processes — you should do one or two examples in detail and
then check them by calculator.
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10.2 Mean and standard deviation of frequency distribution

Given below is the frequency table for the weights (kg) of arandom sample of 30 first year
university female students. Find the standard deviation, the variance and the mean.

Graduzzi(e;weight Frequency (?;Jenclaleit(l:\)//e
60 2 2
61 14 16
62 8 24
63 1 25
64 5 30

The calculations needed to obtain the standard deviation without statistical keys for these data
are

X2 =60°x2+61%x 14+ 622 x 8+ 632 + 642 x 5 = 114 495

IX =60x2+61x14+62x8+63+64x5=1853

JZXiZ —(zx)%/n
S = —————
n-1

2
_ ]114495—-(1853) /30 _ A/114 495 —114 453.6333 _
= J 9 = >9 = J1.4264

Thus. s =12kgands®=1.4kg?

_¥x _ 1853 _
X == = = = 618kg

Note: In calculations like the above you should carry as many decimals as possible until the
final result. The number of decimalsto be retained at the end depends on the accuracy of the
data values — one rule of thumb is to have one more decimal than in the original data.

Notice how the frequencies were used in the above calculation.

The calculator usage now has a small modification because we have been given the
frequencies for the variable values. (There is no need to input each single observation.)
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You need to set up your display for imputting frequencies:

Press:
- @[] forsas
- [:] (for 1-variable)

SHIFT  MODE

- O ® (=] (for STAT)

©

- C] (for frequency ON)
the display should look like this.

STAT D] ;
33,
3! i FRE
=
=i

Now press

6lol=]el1]=l6]2]=]6]3]=]6]a]=]

Now put frequencies

Move the curser to the Freq column

0 @

add each frequency followed by C] to get adisplay

STAT D

] i FREE
I
3 - %!?i
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Press [:] then

@[ [ )07 andthedisplay should read 61.766667

SHIFT

@[ )7 andthedisplay should read 1.1943353

and the display should read 1.4264369

Thus, as expected

s=12kg,s°=1.4kg?and X = 61.8kg

Exercise 6
Find the mean, standard deviation and variance of

(@) Theannud rainfal datafor the years 1971 — 1990

Year 1971 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980
Rain | 1340 | 990 1120 | 1736 | 260 1100 | 1379 | 1125 | 1430 | 1446
(mm)

Year 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990
Rain | 1459 | 1678 | 1345 | 978 1002 | 1110 | 1546 | 1672 | 1467 | 1123

(mm)
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Snail foot length (cm)

2.2 4.1 35 4.5 3.2 3.7 3.0 2.6

34 16 31 3.3 3.8 31 4.7 3.7

25 4.3 34 3.6 29 33 3.9 31

3.3 31 3.7 4.4 3.2 4.1 19 34

4.7 3.8 3.2 2.6 3.9 3.0 4.2 35
Answers:

() Rainfal statistics
mean:
1 =1265.3 mm
standard deviation:
0,1 =336.4mm
variance:

62 = 113141.7 mm?

(b) Snail statistics
mean:

X =34cm
standard deviation:
s=0.70cm

variance:

% =0.49 cm?

SHIFT  MODE

[Remember to reset the display with FREQ OFF press @D @)

E)EN
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11. Linear regression

To access the linear regression mode you press "%t < key twice followed by ,
the display @ C]C]

CASIO SCIENTIFIC CALCULATOR fx-82AU

NATURAL DISPLAY MODE SETUP

Example

Suppose we had a sample of 10 of the same type of banana. Their lengths and skin thicknesses
were measured. Below is a summary of the results.

Banana 1 2 3 4 5 6 7 8 9 10

Length (mm) 162 | 158 | 165|149 | 169 | 168 | 15.6 | 156 | 15.7 | 154

Thickness (mm) 11 |12 |11 |10 |09 |12 |11 |12 |09 |08

STEPS

1. To put the calculator into regression mode press  “ggg Once then 22
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(2 =Linear Regression; there are 7 other types)

2. Think of the sample of bananas as having two variables:
— let x be the variable length of banana
— let y be the variable thickness of banana

For each banana you have to put in both numbers.

To put in the first set of numbers, press the following keys:

After you have input all the numbers, don’t forget to press D
To find the linear regression equation in the form

y=a+bx

SHIFT

33

you need to find the value of aand b. These keys are found under @D C] D (for Reg).

SHIFT

rress @D ) ) ) Jaiso:3651

SHIFT

press @D ) )]0 Jbiso.o430

.the equation isy = 0.3651 + 0.0430x

SHIFT

Tofindthecorrelationcoefficientpreﬁ-[ J[ J[ J[ J

r=0.1928

Thereis not ahigh correlation between the thickness of bananas and the length of bananas

tested.
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The calculator will also give you other statistics about this sample. Use

SHIFT

-[ ][ ][ ] to get the mean thickness or the standard deviation.

» @EDEIEED woe 105

SHIFT

ot @EDEIEDED °*= 0

You can also use the % DD to predict the length, given the thickness. If 0.6 isthe

SHIFT

thicknessthen press [ © | - | J-[ ][ ][ ]C]=5.47mm.

Similarly, if the length is 12mm then press

SHIFT

120 14 ]7[5[=

to get 0.88 mm as the predicted thickness.
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12.  Trigonometric functions

The keysinvolved are:

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

sin’ D cos' E tan' F

Important: Make sure that your calculator isin the correct mode. For example, if your

SHIFT  MODE

calculator has R or G on the display and you wish to work in degrees, press @ @) and
then select 3 for degrees. Your screen should now display D.

Example 1

In the right-angled triangle below, the length of the side opposite the 20° angle needs to be
calculated.

X cm

20°

5cm

To find the length of the side labelled x cm, use

tan20° ==
5

= X=5tan20°
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The keystrokes on the calculator are:

Sl [Zo =20 [x[5[=]

The display should read 1.819851171, so the length of x isabout 1.8 cm.

Example 2

In the right-angled triangle below, the length of the hypotenuse needs to be cal culated.

X cm
7 cm

20°

To find the length of the side labelled x cm, use:

sn20° =

~N X N

X=—
sin 20°

The keystrokes on the calculator are:

7= -2 0=

The display should read 20.466631, so the length of the hypotenuseis about 20.5 cm.

Example 3

Given the lengths of two of the sidesin the right-angled triangle below, find the value of the angle 8
in degrees:

1 cm
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In the diagram, cosé =

To find the value of 6, you need to use the cos™ key. The calculator keystrokes are:

SHIFT

ecofiEEaeE

Note: You must first get the value of the division by using the brackets, but this
calculator atuomatically inserts the first one for you.

Your display should read 60°. If it does not, check that you are in degree mode.
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13. Exponential and logarithmic functions

There are two log keys on your calculator, with their associated exponential keys. The latter
are accessed by first using the shift key:

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

The‘log’ key uses base 10 and the ‘In’ key uses base e (natural logarithm).
Example 1
Solve equation 22 = 20
Taking logs of both sides;
log2® =log 20
= alog2=1og20

_log20
log2

=a

To find the value of a, the keystrokes are:

oEdUedoE=aE

The display should read 4.3219281.
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So, 2*% ~20. Confirm this by using the key.
Example 2

Given logy = 1.584, find the value of y

logy = 1.584
=y = 101.584

The 10X key is above the log key. Hence the keystrokes are:

SHIFT

ofiEEEE

The display should read 38.370725

Example 3 (harder)

Given log, 6 = 1.5, find the value of x

log, 6=1.5

:IOLG=15
log x

N log6

=log X
15 ¢

To find log x, the calculator keystrokes are:

oEsHiaEE

The display should read 0.5187675.

Since thisisthe value of log x, you still need to find x where x=1

Without removing the answer of 0.5187675 on your display, press:

SHIFT

eelAns (L=

Your display should now read 3.3019272

39

Note: You could use the ‘In’ key instead of the ‘log’ key — the answer would still be the same.

Try it!

SHIFT

oOefiaEaeai=




40  Mastering the Calculator using the Casio fx-82AU

14. Degrees, minutes, seconds

Thekey involved is

CASIO SCIENTIFIC CALCULATOR fX-82 AU

NATURAL DISPLAY

Thiskey can be used for problems involving degrees, minutes and seconds or hours, minutes
and seconds.

Example 1

Suppose that you have a trigonometric problem where the angle involved is given in degrees
and minutes. e.g. Find x where x = 4x sin25° 36’

The keystrokesinvolved are:

4 (X .-12 5 - [3]6 =]

The display should show 1.728343, so x is approximately 1.73
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Example 2
If you wish to convert an angle in degreesto its equivalent in degrees, minutes and seconds:

e.g. 34.88°, the keystrokes are:

EEaEEEem

The display should read 34°52'48".

Example 3
To find the sum of 5 hours 52 minutes 30 seconds and 7 hours 45 minutes 49 seconds:

The keystrokes are:

S 15[a [Sel =7 Ta[s @] =

The display should read 13°38'19".

Press @EXD and the display should read 13.63861111.
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Review calculator exercises

1. Perform thefollowing calculations
i) 6+4)x3
(i) 125-8+05

(m)3xg‘8

(iv) 12.8
16.5-38

W) 7x041+17
(A+7)x2
. 2.4
(vi) El

4

(vii) /1456 —17.2%/5

(viii)/345.6 — 17.2°/5

3x 27
1.02./30

(ix) 25+

0.1366° . 0.2000°
6 6

(x) (4.1333-3.000) + 2.015 J

2 2 2
iy (100-90)°  (50-60)" , (20-30)

( 90 60 30

2. Thefollowing datais on growth (in $m) in an economy over a8 year period:
25 62 -21 004 82 74 21 -17

Caculate (i)=x (ii)=x* (i) (ZX)2 Explainin words what each of these mean.
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Calculator solutions

1

i) BG+4x3 =27
Make sure your calculation isin comp mode.

(i) 125-8+05 =35
jijy 3x6-8 =25
4

Either 3x6—-8)+4=0r3x6-8=+4=

12.8

(iv) 165-38 =1.007874
Either 12.8 + (16.5—3.8) =or 16.5—-3.8=x1x 12.8 =
7x04+17 _
V) Zix2 =09
Either ...+ (4+7)x2)=or..+(4+7)+2=
. 24 _
(vi) ? =32
4
Either24+(3+4)=,0r24 +3aic4 =
.. A/ 2 _
(vii) ¥145.6-17.2"/5 =0.296..

Either 145.6 —17.2x% + 5=+ D =orvV (145.6 - 17.2x%° + 5) =

(Viii)/345.6 — 17.2°/5 =141..

Either 345.6 - 17.22 =\ [ ) =+ 5=or (345.6—17.23) \ + 5=

3x 27

(iX) 25+ = 30,4985
1.02./30
25+3x27+102+30=
2 2
(x) (4.1333-3.000) + 2.015 J 0'1266 4 0'2‘3300 — 1.3325 or 0.9341
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Calculator keys: 0136632+ 6+.2x2+ 6=V [ | =x2015= g3
+41333-3=

41333-3- (D =

) (100-90)* , (50-60)° , (20-30)°
90 60 30

Calculator keys: (100 —90) X%+ 90 + (50 — 60) X2 + 60 + (20 — 30) X2 + 30 =

=6.1111

2. Thefollowing datais on growth (in $m) in an economy over a8 year period:
25 62 -21 004 82 74 21 -17

Caculate (i)=x (ii)=x* (i) (ZX)2> Explainin words what each of these mean.
To do this on the calculator, you must be in SD mode. Enter the data:

model 25=62=()21=.04=82=74=21=()17=

sHIFT L STAT

() 2264 Pressthe key that sys=x (@[ () =) )

Thisgivesthetotal growth over thelast 8 years

(i) 178.4016 Prasthekeythatsaysz%(%[ﬂ] )T ) This

gives the sum of the squares of the growth in each year

(iii) 512.5696 Press =x and 2. This gives the square of the sum of the growth.




