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Drawing graphs using Excel

This is a short tutorial, “ How to draw Graphs” using Excel. 

Please, suggestions and corrections to Valle.

Version 23/09/02  

/Valle. 

_______________________________________________________________________________

Given an equation on the form:  Y = Ax2 + Bx + c

Open the spreadsheet and type in fx the following.
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In the Y-column Y =  the calculations is to be done.

In the cell F5 type in:  B5*E5*E5+C5*E5+D5

This will give the result of the calculation “Y = Ax2 + Bx + c “ in cell F5

Highlight F5. Take the handle in the right bottom corner, and pull a copy of the equation downwards.

Control the result of the calculation in fx. cell F12. Is it OK ??

In cell F12 the formula refers to B12, C12 and D12 !!!  -  and they are empty.

The solution is to “Lock” the reference in F5 to B5, C5 and D5. That means, that when being copied, the number will not be increased. 

In F5, put a $ in front of the cell number B5. This locks the reference to that particular cell, and tells Excel not to increase the row number, when the formula is copied to next row.

Edit cell F5 to “ B$5*E5*E5+C$5*E5+D$5 “

Again, pull the handle, copying the formula downwards, and control. 

You now should have the following:  

	A
	B
	C
	D
	E
	F

	2
	
	
	
	
	

	3
	A
	B
	C
	x
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	5
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	-10
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	8
	
	
	
	-7
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	86
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	30
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	14
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	6
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	14
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	30
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	24
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	25
	
	
	
	10
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Now we want to use the results to draw a graph of the results. We want the x-axis going from 

–10 to +10.

Highlight E5 to F25

Choose Insert / Chart.

Chose diagram type # 5  XY-scatter

Chose #2,  “ Graph with data marks “,  and click “next”

Perhaps you need to adjust the square, showing the data to be used in the diagram. Chose only E5 to F25.

Click Next

Type in the Name ( Title ) of the graph, The x-axis title and the Y-axis title.

Click next, 

Now choose to place the diagram  “as object in the spreadsheet “. Again click “Next” or “do” and you should have a diagram like this.   
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Place the diagram in the spreadsheet besides the data so they can be watched together with the diagram.

Try to change the size of the diagram.

Try to change the names of the axis.  Just Double click them. 

Try to change one of the coefficients in the spreadsheet. A new graph will appear at once. 

Try with negative values.

Try to type in a zero for the coefficient to x2. !!  This will give a straight line.

Try with negative values.  And examine different values for coefficient to x. And the constant. 

Highlight the graph, and point at a data mark. The value appears.

Click at one of the data marks. And move it fx. upwards. 

A dialog box appears, asking for which cell to be adjusted, giving a graph passing trough that particular point.  Mark fx. B4, the coefficient to x2 and accept.

Now Excel will try to calculate a new coefficient to x2 giving a new graph.

Try to move a data mark to the right, and let Excel again calculate a new coefficient.

Try with other coefficients. 

_______________________________________________________________________

Draw a new graph for a 220 (F capacitor being discharged from 33 Volt trough a 12 KOhm resistor.

The equation is:   
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_______________________________________________________________________

Draw a graph for a 1000 (F capacitor being charged by a 12 V power supply, trough a 3.3 KOhm resistor. 

The equation is:  
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What time is the capacitor-voltage exactly 8 Volt ??

Finding a graph from a number of points:

?? Please help with the english  ???

When you make experiments, you can find that your data when plotted into a graph is looking fx nearly as a straight line.

Take a look at the following data. It could be data from measurements of Voltage and Current in a resistor, or it could be temperature in water, when heated etc.

	x 
	0.10 
	0.20 
	0.30 
	0.40 

	y 
	0.30 
	0.52 
	0.64 
	0.80 


Write the points into a EXCEL spreadsheet,  and draw a graph as XY-points as the following.
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The points do not follow a straight line.  It is measurements from an experiment, and there’s tolerances when reading the instruments.. 

EXCEL can draw the best straight line and determine the equation for this line !!

Highligt the diagram.

Choose the menu point ” Diagram ” 

Choose  Diagram / Add  tendency line .

In the next menu choose ”Linear ” and  ”Indstillinger”  mark ”Show equation in diagram”.  ???

Klik ”OK”

Now you get something like the following:
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EXCEL has calculated the values for  a and b in the expression y = ax + b !!

????????

In  ”Indstillinger”  show  R-kvadreret værdi i diagram” can be chosen.  ????

This value tells about how good the equation fits to the points. The R-value is in the range 1 to 0. Close to 1 says, that the graph is close to all points. 

From the dialog box ”Tilføj tendenslinie” it can be found, that a stright line is not the only possibility.

If the data should follow an exponential-, power-, polynomial or logarithmic function EXCEL can calculate equations with these functions.:

	Type
	Function expression 

	Linear
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	Polynomial ( up to 5. degree )
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	Logarithmic
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	Exponential
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Dansk version:

Materiale Fra SDU !!, Tilpasset af VT !

Kurvetilpasning med EXCEL 

Når man laver eksperimenter har man i mange sammenhænge en formodning om at ens data vil følge forskellige funktionsafhængigheder – eksempelvis en lineær sammenhæng. 
Betragt nu helt generelt følgende ”data” ordnet i et ”sildeben”. Det kunne være sammenhørende værdier af spænding og strøm for en resistor, sammenhørende værdier af temperatur og tilført energi til en vandmængde i et flamingobæger osv. 

	x 
	0.10 
	0.20 
	0.30 
	0.40 

	y 
	0.30 
	0.52 
	0.64 
	0.80 


Indsæt punkterne i EXCEL. Og lav graf som XY-punkt.  

Der fås følgende graf: 
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Som det ses ligger punkterne ikke helt på en ret linie. Det forventes heller ikke, idet der er tale om punkter fra et eksperiment, med tilhørende måleusikkerheder. Det man så kan gøre er at tegne den ”bedste” rette linie gennem de fire punkter og beregne forskriften for den tegnede rette linie. 

En anden metode kaldes ”mindste kvadrats metode”, og bygger på følgende. Vi søger jo værdier for a og b så udtrykket 
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 passer bedst til de fire datapunkter. For et givet  xi, vil 
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. Da den bedste rette linie både kan ligge over og under yi, 

sættes afvigelsen i anden. Dvs. ved xi, er størrelsen 
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et mål for hvor godt den bedste rette linie passer til yi. Jo mindre værdi jo bedre. Denne størrelse beregnes nu for alle datapunkter og lægges sammen.

Vi får for de fire datapunkter:
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Spørgsmålet er nu hvilke a og b der gør S mindst mulig. Man kan vise at 

(differentier partielt mht. a og sæt lig med nul, differentier partielt mht. b og sæt lig med nul. To ligninger med to ubekendte giver nu a og b) 

a=1,6 og b=0,165 er de søgte værdier.
EXCEL har disse beregningsmetoder bygget ind som standard. Således behøver man blot to koloner af tal hvis graf man har tegnet som XY-punkt. 

Highligt diagrammet.

Der fremkommer en ny menupunkt ” Diagram ” øverst 

Vælg her Diagram / Tilføj tendenslinie.

I næste menu vælges ”Lineær ” og i ”Indstillinger”  markeres ”Vis ligning i diagram”.

Klik ”OK”

Der fås nu noget som følgende!:
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Som det ses stemmer EXCELs beregninger overens med de ovenfor beregnede værdier af a og b. 

I  ”Indstillinger” kan vælges ”Vis R-kvadreret værdi i diagram”. 

Denne størrelse fortæller noget om hvor god ens kurvetilpasning er. R-værdien tilhører intervallet. [1,0]  , hvor R-værdier tæt på 1 er et udtryk for at datapunkterne passer fint til funktionsformen, og en R-værdi tæt på 0 er et udtryk for at datapunkterne passer dårligt til funktionsformen 
Af dialogboksen ”Tilføj tendenslinie” ses, at en kurvetilpasning med en ret linie ikke er den eneste mulighed. Har man en formodning om at datapunkterne følger eksponential-, potens-, polynomier eller logaritmefunktioner kan man lave tendenslinier med disse funktionsformer ved at vælge disse. 

	Type
	Funktionsudtryk

	Lineær
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	Polynomisk ( op til 5. grad )
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	Logaritmisk
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	Eksponentiel
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	By Valle Thorø
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