A Resourcefor Free-standing Mathematics Units Graphs of Functionsin Excel

Graphs of Functions in Exce

This activity will show you how to draw graphs of algebraic functionsin Excel.

Open a new Excel workbook and look for the Standard Toolbar .
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Now look for theChart Toolbar.
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If it is not there, left click on View then Toolbars, then Chart to make it appear.
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Todraw thegraph of y=3x- 2 in Excd

First you need to draw up a table of valuesfor x andy.
Left click oncell A1 and type x —the heading for column A.
Left click oncell B1 andtypey — the heading for column B.

x values Cell \Al
o] \ j TR
To obtain whole numbers from O to 10 in column A: A B
Left click oncell A2 andenter the value 0 e y
Left click oncell A3 and enter the Excel formula=A2+1 2 )
Excel will put the value 1 in cell A3 as shown. 3 ’—1}
4
Now look for the little black * fill down’ square at the
bottom of the right-hand side of cell A3. /

‘fill down’ square

Move the mouse until the cursor (cross) is on this square thenleft click and at the sametime

drag the mouse so that the cursor moves down column A.
Release the mouse button when you reach cell A12.

Y ou should find that Excel enters valuesfrom 2to 10 in cellsA4to A12.
Fill down copies the formulafrom A3 into the other cells, in each case increasing the cell
reference by 1, so that each value entered is one more than the last.

Thistells Excel to multiply the value

y values in cell A2 by 3 then subtract 2

Now enter the Excel formula =3*A2-2 in cell B2.
Excel will work out the value of 3° 0- 2 and put theresult (i.e. — 2) in cell B2.

Usefill down to copy theformulainto cellsB3to B12.

. A B | . A B

i | 1
The values and formulae 5 8 = y 5 - E zmz-z
in the cals will now be as = 3 : e SEnRrEs
shown here. . -

4 2 4 4 =A341 =3*Ad4-2
Y ou can check the formulae || 2 3 7 3 |=Ad4+1  =3"A5-2
if you wish by left clicking & 4 10 6 |=A5+1 =3"AG-2
on each cell —the formula 7 5 13 7 |=AG+1 =3*A7-2
will appear in the box 2 G 15 & =AT+1 =3*A8-2
above the column headings. | & 7 19 8 =A8+1 =3*AQ-2

10 8 22 10 =AS9+1 =3*A10-2

11 ] 25 11 =A10+1 =3*A11-2

12 10 28 12 =811+ =3*A12-2

Values Formulae
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Now draw the graph as follows:

Select the values in columns A and B by left
clicking on cell Al and then dragging the mouse
until the cells are highlighted as shown.

Now left click on the Chart Wizard: a
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~
Then | Gft CI | Ck —;g' Press and Hold ko Yiew Sample i
NeXt __%;__ Cancel = Back I Mext = l Einish I
Thiswill take you R — —
A -] [
This showsthe 8 |8 [ C | .
. 1 ¥
Datarangei.e. the [z 0 = »
references of the = : - 2
cellsthat are (5 3 7 N
; 6 4 10
being used and 7] = 5 ;
that the seriesis | 8 | B 16 N T T T T
aranged in o T
COI UmnS. ..1.1. 9 25 Data range:
1z 10 28
13 Series in: " pows
__1:;__ " Columns
Left click 16
Next to take e
you to Step 3. ';g_
=d |
';__;'_: Cancel < Back | Mext = I Einish |
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Chart Wizard - Step 3 of 4 - Chart Dptions ) 2=l

Titles I Axes | Gridlines | Legend | Data Labels |

Enter thetitle and labelsfor Chart tite:

——7|Graph of y=3x-2 Graph of y= 32 -2
your graph as shown. | [ g oo 5
Ix 25
Then left click on Gridlines Va'Te (1) ais: -
at the top. e _ " =1
Second category () axis: 5
Second valus (V) axis: -5 8 4 & = & .
I T
Cancel < Back | Mext = I Einish
Chart Wizard - Step 3 of 4 - Chart Dptions |
Titles | Axes Gridines | Legend l Daka Labels ' Left C“Ck on any Of the
Value (Ryaxis gridline boxesthat are not
Mo already ticked. Tickswill
. . B appear and gridlines will be
¥ aor gr 2 B added to the graph as shown.
: 0 i
= Then left click on L egend.
iy === faEascy
Cancel = Back I Mexk = I Einish |
21|
A |egend (OI‘ key) isuseful when a Tiies | fxes | Gridines Legend | Data Labels |
graph has more than one line, but in this wll' S
et Fla _—
case it is not needed. i S L
€ Carmer 25 ==s
. (i =
L eft click on the Show legend box & gt i =
and the tick and the legend will L o BEE
disappear. e
> =
Then left click on Next. ’
Cancel = Back I Nexk = I Einish

Chart Wizard - Step 4 of 4 - Chart Location ) =] ) .
e In Step 4 you are given the choice of
having the graph drawn as an object
on the same sheet asthe table or on a

new sheet by itself.
E {= o pogect i =

—.
“.l_ [z new ghest; fhart]
Lo

Choose the second option as
shown, then left click Finish.

[= Coenl | <posr | |t ]
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Graphs of Functionsin Excel

Y our graph will appear, but its appearance may leave alot to be desired!

Before starting to improve it, Save your spreadsheet, giving it an appropriate name.
Remember to save the spreadsheet periodically whilst you work on it.
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] X
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|19

To alter thesizeand
shape of thegraph, use
the handles.

- Usethe corner
handles to enlarge
the graph.

Usethe side handles
to change its shape.

Many other features of the graph can also be improved.

There is more than one way of obtaining the menus for doing this.

One way issimply to double left click
on the feature you wish to change.

L eft double click on the Chart
Area-—thisisthe white part of the

graph.

This menu will appear. It alowsyou to
change the appearance of the border and
background of the graph as well as the
font (i.e the text) and other properties.

Experiment with these if you wish,
then left click OK.

If you don't like the changes you have made, left click on the Undo button.

O The Nuffiedd Foundation
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Another way to obtain the Format menu for afeatureistoright click  rE——oam
on thefeature. This method lets you format the feature and do other ot T
things aswell. e,
Chasrt Qipbiore.
Right click on the Chart Areaof the chart. ol
This menu will appear. Selecting Format Chart Area would give the i el
menu for formatting the chart area again. Selecting Chart Type, i ﬁ,
Sour ce Data, Chart Options or L ocation takes you back to one of the | pese
Chart Wizard Steps you followed when setting up the graph. i
Eirireg b Fronk,
Experiment with these now if you wish. s
Asogn Maro. ..

Now try this third way of changing things:

Left click thearrow next to ‘Chart Area’ on theChart toolbar .
Format button

B4 Microsoft Excel - Book1

ThIS glv6 a IIS Of thl ngS ]@ FiE~Edit View Insert Format Tools Chart Windowr™ Help
you can change. DEHSERY|[sBRTo- - @5 22 B H - )
. | -5 B = Bl s v
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— ark Title
Areaandthenonthe |5 2reae e e
Format button. B2 0 ot Graph of y = 3x -2
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_5'_ Yalue (%) Axis Major Gridlines 30
_5_ xa:ue EB gx?s q_"!izl?or Gridlines
Z Setigs "y" 25
The menu shown below 8 1
g 7 19 20
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13 10
R
15
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L_B_ 1]
19 3 2
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E X
e
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Patterns I
Border Area
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= Mone 2.
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7 EDDEENEE OK.
coor: [N ~| | MO E D E D
. BT RO
‘Wheight: - . .
| H SRR This will remove the grey colour from the
BN EEEN plot area on the graph.
e Fill Effects. . |
0K I Cancel
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Graphs of Functionsin Excel

You can alter the scale and appear ance of the axes and gridlines in anumber of ways.

Onthe Chart toolbar select Value (X)
AxisMinor Gridlines then left click the
Format button.

Inthe Patter ns menu set Colour to amid-

shade of grey, rather than Automatic
(black).

Thiswill make the minor gridlines less
obvious than the mgjor gridlines.

(Another way of doing thisis use different
Weights for the major and minor gridlines.)

Format Gridlines 2 x|

Patterns Scale |
Walue (%) axis scale
Auto

™ Minimum; 1]
I_ Mairmurmn: 10
I Major unit: 1
™ Minor unit: 0.2
v value () axis

Crosses at: ID
Display units: INDne vl ¥ Show display units label on chart

™ Logatithmic scale
™ values in reverse order

I~ walue () axis crosses at maximum value

oK I Cancel |

Now select Value (Y) AxisMinor
Gridlines onthe Chart toolbar and left
click the Format button.

In the patterns menu set the Colour to the
same shade of grey that you used earlier.

Inthe Scale menu enter the values shown:

Minimum -5 /
Maximum 30 from—51to 30 with
Maor Unit 5 major gridlines at
Minor Unit 1 intervals of 5 units and

minor gridlines at
intervals of 1 unit.

Then left click OK.

O The Nuffiedd Foundation 7

Thiswill give ay-axis

| Format Gridlines 21x]

Patterns I Sicale |
rLine
' automatic
" Mome

" Custom

Style:

Color:

Wieight:

ENEEER
EEEEEN
EEEEEN

-Sample

EOCEOE
|
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EECCOEENN

oK Cancel

Inthe Scale menu enter the following values:

Minimum O N.B. If avdueis

Maximum 10 aready there, just
Major Unit 1 click the Auto box
Minor Unit 0.2 to remove thetick.

When you enter values the ticksin the Auto

boxes will disappear. This means Excel will
keep the scale you want and not change the

scale automatically if you change the size of
the graph.

Left click OK.

Format Gridlines 2lx]

Patterns ~ Scale |
“alue (%) axis scale
Auko
r Tinirurn -5
™ Magimum: 30
[~ mMaior unit: |5
|_ Minor unit: ll
¥ Walue (%) axis

Crosses at: ]D
Display units: INone vl ¥ show display units label on chart

[ Logatithmic scale
™ Walues in reverse order
I value (%) axis crosses at maximum valus

oK I Cancel
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Y

They axis minor gridlines are selected
because they have just been changed.

Note that the label on they axis looks odd.

To changetheorientation:

Graphs of Functionsin Excel

our graph should now look like this.

a0

25

\ 15
-

Left doubleclick onthe y axistitle to
obtainthe Format Axis Title menu.

10

5

o

-5

Graphofy=3x -2

Chart Area

To make the letters in the titles and |abels

itali

o

Patterns I Font Alignment | Thm Ieft C“Ck on A“gn ment
Text alignment————— Crienkation
30 oreortal: [Conter =] = Use the mouse to move thered
25 |veticsh  Joewer 7| | |7 " marker at the end of the Text
% [Tee— alignment line until it liesina
20 ; E ) o
I horizontal position.
L (Alternatively you could type O in
(] poarecs the Degrees box.)
3 Left click OK.
0
& They should now be the right way up.
QK I Cancel |
-
Use the mouse to move the labels to Graph of §j=3x -2
¥

the ends of the axesif you wish, as
shown here.

C:

Highlight a letter, then left click the
Italic button on the Formatting Toolbar
(if thisisin view)

or right click on theletter, then select
Format Chart Title and choose the
Bold Italic option from the menu.

30

25

20

Experiment with ways of changing the appearance of your graph.
Draw graphsof other functions. Some suggestions are given below.
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A Resourcefor Free-standing Mathematics Units

Use Excdl to draw graphs of the following functions.

Graphs of Functionsin Excel

Inthe first three use a scatter graph *with data points connected by lines without markers
—thelast Scatter Graph option.

Inthe other s choose a scatter graph *with data points connected by smoothed lines without
markers —the 3" Scatter Graph option.

Excdl formulae for:

Function | x values | Valuein A2 A3 57 Fill down to
y = 5X 0to 10 0 =A2+1 =5*A2 Al12 and B12
y=1x+3| 0tol0 0 =A2+1 =A2/2+3 A12 and B12
y=5- 2x Oto5 0 =A2+1 =5-2*A2 A7 and B7
y =% —4t04 -4 =A2+0.5 =A2"2 Al8and B18
y = 3x2 —-4t04 -4 =A2+0.5 =3*A2/\2 Al8 and B18
y=x+3 | —4to4 -4 =A2+0.5 =A2"2+3 Al18 and B18
y= = 0.2t05 0.2 =A2+0.2 =1A2 A26 and B26
X
y= % 0.2t0 10 0.2 =A2+0.2 =2/A2 A51 and B51
Experiment with other functionsif you have time.
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Teacher Notes

Unit Intermediate Level, Using algebra, functionsand graphs
Intermediate Level, Making connectionsin mathematics
Advanced Level, Working with algebraic and graphical techniques

Skillsused in thisactivity:
drawing graphs of functionsin Excel

Preparation
Students need to have some basic knowledge of computer terminology and the use of computers
(eg how to use the mouse and menus in Excdl).

Noteson Activity
This activity can be used at the start of the course to introduce graph plotting in Excel.
The functions listed on page 9 can be altered or extended as you wish.

Suggested follow-up activities are listed below:

Using algebra, functions and graphs — Spreadsheet Graphs (in Skills Activities)
Making connectionsin mathematics— Linear Graphs (in Skills Activities)
Working with algebraic and graphical techniques — Interactive Graphs (in Starters)
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