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SPREADSHEETS TUTORIAL

EXAMPLE: AN INTERACTIVE BASE CONVERTER

Rationale

It is often useful to be able to demonstrate the mechanisms
employed in performing number base conversions. In particular, it
is useful to demonstrate base conversion where complex bases are
involved. With bases higher than 10, the letters A, B, C, D, E, and F
are used to represent digits from 10 to 15.

Tools
The demonstration employs the Microsoft EXCEL application
package. EXCEL has features that can be exploited to execute this
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activity. The features employed include using the VLOOKUP feature
to pick the values associated with input digits. The function
POWER(base, positional exponent) is used to consolidate the
position values using the algorithm:

Number = &digit; * base positional value of digit

Methodology

The user is prompted to supply a number to be converted from a
given base into base ten. The base of the source number is
therefore also input interactively by the user.

The user should enter the number composed of a maximum of
four digits one digit per cell in the set of cells in columns EFGH. For
each of the digits entered, the application looks up the associated
decimal equivalents taking into account that the base could go up

to hexadecimal or base sixteen. Accordingly, the lookup table has a
mapping for each of the sixteen possible digits 0, 1, ,9, A, ,F.
Table-array

| Di.qit| Decimall
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equivalent
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13
14
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The VLOOKUP function accordingly takes the following shape
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VLOOKUP(value-to-be-matched, table-array-range, column-of-

target-value, k) Where: value-to-be-matches the digit entered by
the user and in the formula is represented by the cell address.
Table-array-range is the range reference to the lookup table that
indicates the decimal equivalent of each digit. Column-of-target-
value indicates the column within the table-array where the actual

values are stored.
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Basic html

Netscape Click here to experiment with the application interactively.
Composer

Examples

Teaching

Syllabus
Teachers' Notes

Subject Website
Lists

Students
Website

Art
Principles of Art
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COMMON EXERCISES
APPLICATIONS

. Exercise 1:
Presentation The table below shows the activity of a certain radioactive
Tutorial
Introduction Time (hrs) (0.0 0.5 [1.0 (1.5 [2.0 [2.5 [3.0 3.5 |4.0 |4.5 [5.0 ”
Background
Text ACIVIty A 1109358316 274|250|226/206|180(163 149|129
Slides counts/min
Graphics ' ] -
Animations & (a) Plot a graph of Activity against time.
Timings

(b) Plot a graph of InA against time

Examples (where InA is natural logarithms of A).
Mitosis

Ni~A~+ v~ Cran Caliidianm ChhvandclhAans
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EXAMPLE : Investigation of Properties of Light as it moves from

glass to air

i
(deg)

r - - - - -

8.0(14.0|22.0|29.0(36.044.0|54.0//64.0(90.0

5 |10 |15 |20 (25 (30 (35 |40 |45 |50/55|60|65|70

(deg) 50/|5560|/65|(70

N.B Negative values of (r) indicate that the ray of light is totally
internally reflected in glass.

Part 1: Simple Analysis

Plot a graph of angle of refraction (r) against angle of incidence (i)
up until the ray reflects.

Note: Negative values of (r) imply that the ray of light is totally
internally reflected in glass.
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Simple Cell S [ S [ E
Liqhteninq .1 |Investigate the properties of light as it moves from glass into air
2
Conductor EI in degreerin degrees
Discharging g— 13 13 A graph of r against i
Tube 6 15 22
7 20 28 100
Human Eye . 3 = = i
Telecollaboration & 30 44 a0
10| 35 54 § 70
_ 11 40 B4 B &0 :
Links 2 45 50 £ al 2 —+— Setiest
IEi 50 50 40 e
14 | 55 -55 2 30 =
Sprea_dsheets 15 - . FRRT===
Tutorial 16 | B5 65 10 S
: 17 0=
Introduction 18 : b R X
Worksheets % Angle of incidence (i)
Columns & Rows 21
Charts "

Look at the SpreadSheet (Excel)

Examples

Refraction of

Light
Solving
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The graph above shows that the angle of refraction (r) increases as
the angle of incidence (i) increases.
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Polynomial .
Equations Part 2 : Full Analysis

Jlorkers Plot a graph of sin ( r) against sin (i) up until the ray reflects.
Database

Base Converter  proceed as follows:

Activities (a) Change the angles of incidence(i) and those of refraction (r)
from degrees to radians
Links
Hint: 1 degree = PI() where PI() is a function to calculate p
Databases 180
Tutorial e.g 20 degrees = PI() x 20 = 0.35
Introduction 180

"i"

(b) (i) Name the range containing the angles of incidence(i) the
Example range.

Periodic Table Use Insert --> Name --> Define from the main menu

(ii)) Name the range containing the angles of refraction (r) the
Links "ref"' range
Word (c) Calculate the values of the angles of incidence in radians using i

% .
Processina P1()/180 and the angles of refraction
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in radians using ref * PI()/180
(d) Use Insert --> Function ---> Math & Trig ---> SIN to paste the

SIN() function and

use it to calculate the values of sin (r) and sin (i).

Paste Function HE I
Function category: Function narme:

Mosk Recently Used il |RADIAMS -

Al 2l RAMND B

Financial ROMARM

Dlate & Time ROLIND

RSUMDDOMWN

Skatistical RoUMDUP

Lookup & Reference SIEh

Database

Text SINH

Logical SORT

Information =] |sueToTal |
SIN{numhber}
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Returns the sine of an angle.

] o]

Note in SIN(number), the number must be the angle in radians.

(e) Block the columm for sin (i) and sin (r) and plot the XY (scatter)
chart up to when the ray is totally internally reflected in glass.

JE

B3P %, w8/EE -5-A

T
| ¢ [ n] E | F |
ies of light as it moves from glass intc Slearleral T | Custom Types |
Chart tvpe: Sample:
¢l in radianfg rin radian [ Colurn =
0.09 0.14 B Bar =
017 0.24 [t Line 12
0.2k 0.3s Q@ Pie 1m
0.35 051 BN - (Scatter) 0 /
0.44 063 R | (g e, i A [
0.52 0.7 IS |5 vougnut s
051 0.54 IRy by Radar L] /
0.70 1.12 ] &) Surface | MR
0.79 1.57 !: Eubhble an
0.87 lerh Stock = Al A AR a8
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096 082 L 1 |
1.05 087 catter with data paints connectec
113 091 moothed Lines,

(f) Finish off the steps involved in inserting the chart.

DBHERY sBES 0o @& =40l NEE -]
| il 5B I U|EEZEG %, BA|EE|E--A-
‘ﬂ File Edt Wiew Insert Format Tools Chart Window Help |8
Chart drea j =|
0 T ) e I S
|1 |Investigate the properties of light as it moves from glass into air
2
(3 |lin degreer in degrees| in radiarsin | v in radianSin r Sin r against Sin i
4 5 8 009 00 014 014
i | 10 14 017 017 040X 170
B 15 22 026 026 03\ 03
i 2 2 03 034 051 048 10
B 25 3k 044 042 0B3 059
2 a0 44 052 040 077 089 050 ¥
a0 £ 54 061 0& 094 08 m
il 40 B4 070 054 112 090 E 060 ——3inr
12] 45 0 079 0N 157 1.00 ) r
13 &0 A0 087 0% 040 i
4 k5 £ 096 082
ila B0 0 105 087 0.20
16 b5 £ 113 09
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ki

Take a look at the SpreadSheet (Excel)

The above graph shows that sin (r) is directly proportional to sin

(i).

Sin (r)/Sin (i) = A constant (Snell's law)

Presentation Software | Spreadsheets | Databases | Word Processing
| HTML Editors
Computer Literacy | Common Applications | Pedagogy & Internet |
Infrastructure Guides | Home

Home"" """"> ar.cn.de.en.es.fr.id.it.ph.po.ru.s

1
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COMMON EXAMPLE : SOLVING POLYNOMINAL EQUATIONS
APPLICATIONS
Presentation
Software Example: Solve 2x3+ 6x2-9x-12=0
'II'L;togialt_ Solution:

ntrodauction
Background To solve 2x3+ 6x2 - 9x -12 = 0, you have first to draw a graph of y
Text = 2x3+ 6x2 - 9x -12
Slides
Graphics PART 1 : Ploting the Graph of y = 2x3+ 6x2 - 9x -12
Animations &
Timings Step 1: Plot a Graph of y = 2%3 + 6x2 - 9x -12
Examples (@) TypeXinB7 andYin C7
Mitosis Block the range B8 through B24 and name this range x.
Digestive Insert ---> Name ----> Define
Qvctam
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~t z O\l 11
Matrices (b) In C8, type the formula = 2*x"3 + 6*x"2 -9*x -12
Eil T\Iileeni(rie” (c) Type -5in B8
d 9 Autofill the cells B8 to B24 in steps of 0.5
Conductor
U Block cells B8 to B24
Discharging
Tube Edit ---> Fill ---> Series
Human Eve

Telecollaboration

Links
Spreadsheets
Tutorial
Introduction
Worksheets
Columns & Rows
ChartS ”@ File Eiiew Insert Format Tools Data indow  Help
” [Y = 7 Undo Typing"-5"inB8  Ctrl+Z k7w O | @ % | 5
L Cant Hepest: | B TR
Examples ll I U |E=s=E7F
Refraction of b cut Cirkt
(R IS Copy Chr+C | E | E |
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- 1 2 Easte oy
SO|V|ng 2 Paste SEECE], .
Po | vYNo mia | i Faste as HyEerlin:
Equations 5 Down  Ctr+D
Workersl B Clear 3 Right CErH-R
& Delete. .. Up
[)ata—base 8 Delete Sheet Left
Base Converter 190 Move or Copy Sheet. ., TS5  OESHERES
11 dth Find... Crl+F =
M :; Replace... Ckr+H sk
Go Ta... Chrl+i5
14 =
Links 15 Lirks. .
16 Object
= e
Databases =
Tutorial
o Choose
Introduction Series in : Columns
Type : Linear
Example Step value : 0.5
Periodic Table Stop value : 3
Links
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b
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Tutorial ﬁ- [~ Trend | ¢ Auomt ||t Yew |
BaSiC html E Step value: IDS— Stop walue: |3—
Netscape %
Composer 19
20 |
21
Examples 2]
Teaching 7
Syllabus Click OK

Teachers' Notes Copy the formula in C8 and paste it in the range C9 to C24.
Subject Website

Lists (d) Choose the the XY (Scatter) graph type shown below.
Students
Website

File Edit Yiew Insert Format Tools Data SwWindow Help

Art DEEERY sBEF o-c Q€ =/ 4 BEH - |
Principles of Art [ o _ -w-BIU|SEE=EEF%, $AEE_-b-4
B7 - =| X

Elements of Art P I B I Ch wizard - Step 1 of 4 - Chart Type HE
loured Pencil 3

go_ Otl:"! ed enc 4_ Standard Types |CustomTypes|

A_aln In S_ ] 5 Chart bype: Chart sub-type:

Pastel Paintings & [k Coln z .

sook cover 1 [l B> [
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== Line
Posters 9 4.5 I% Pie
10 A4 r——
1 :j-E by Ares D/
12 "_' @ Doughrut
Scanning an L8 - iy Radr —
= L3 = e Surface
Image 15 »: Bubble W
16 1 25
axmd Ern Skock,
17 0A i 3o
18 i Scatter with data points connected by
19 05 smoothed Lings.
20 1
21 1A
ﬁ" 2 | Press and hold ko view sample l
24 | 3 (2] l Cancel ! < Back I Mext = | Firish |
P

Complete the process of drawing the Chart (graph)
he graph is as shown below
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Example : To solve 2x’ + 6x% -0x -12 =0
Plot a graph of y=2x"+6x -9x -12

X Y

5 ¥

45 3Kk
4 3 50

35 15 '
3 15 =0

25 1675 - /
] 14 2 /d

15 825 28 f |
-1 1 /“W

05 65 , A ] J
0 -12 8 )Jq 0 :\Er-./ ] 4

05 1475 20
1 -13 ’/ 410

15| 5% / i
2 10 “

25 ‘
3 9 20

Link to the Graph.
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Part 2 : Solving 2x3 + 6x%-9x-12=0

We need to find the values of x when y = 0 or the intercepts on the

X-axis. The graph of y = 2x2 + 6x2 - 9x -12 shows that there are
three values of x: X1, xpand x3. Two of these values are negative

and one positive.
To find the values x4, x2, x3 use the Goal Seek tool under Tools on

the menu bar.

Goal Seek adjusts the value in a specified cell until a formula that
is dependent on that cell reaches a target value

Goal Seek 2 |

Set cell: |C15 j".]

To value: |EI

By changing cell: IBIS j"J
ok I Cancel |

In this case Goal Seek will adjust the value in cell B15 until until the
formula in C15 reaches a target value of 0.

ar_ s _
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Note.

The values of Y change from:

-8 (negative) in cell C9 to +7.25 (positive) in cell C10
1 (positive) in cell C15 to -6.25 (negative) in cell C16
-5.25 (negative) in cell C20 to +10 (positive) in cell C21

To obtain the values of x: x1, X7 and x3, use the Goal seek tool and

set the values in cells C9 or C10, C15 or C16 and C20 or C21 to a
target value of 0.

“ﬂ File Edit iew Insert Format Tools Data Window Help

I ol s PR N Ef;,*‘l&”ﬂfg 100% =
[EE -u-BrulE==@9%, d8|EE|0-0-A-
B = = =234 00712
) T ] = T O
4 Plot a graph of y=2x"+6x’ -9x -12
2
B X Y
i 5 & i
T 45 306
9] L. ail| 80
10 35 15 '
11 e 15 £ ?
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E Set cell: 9 X 28 Z/

T O i

16 To walue: I = y \. {E H/j
By changing cell: ] £

% Y CNanging ce | -f ;q ! 2 J i

E oK I Cancel | f/ A

ﬂ - - / =T

21| 2 10 ol

2 25 MUK ‘

2] 3 ) 80

U

9"

Use the following values

Set cell C9 |C15 C20
To value 0 0 0
By changing cell B9 |B15 || B20
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e e E e e s LK
1 Plot a graph of y=2x"+6x" -9x -12
5
6 X Y
i 5 & ¥
8 45 DX
9|y a7 0m 30
10 35 15 i
1] 3 15 @
12 25 1675 o
13] 9 14 2
N 15 8% 2
15, 093 00 /"*‘
15 05 625 # \a
17 0 2 i \i
10 ne 14 75 . A
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19 [ /

= 4
205 170 0o X

2 2 1 58
2 25 % ‘

| 23| 3 B9 80
u|

%

Link to the Graph

3 2

The polynomial 2x° + 6x
3.77, x2 =-0.93, x3 = 1.70

- 9x -12 = 0 has three solutions; x1 = -
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