Godalming College                                                                        Physics Department

Introduction to using spreadsheets in Physics
N.B. This sheet is for reference only – DO NOT remove it from the laboratory.
This ‘experiment’ consists of a number of short exercises to help introduce you to the possible applications of spreadsheets in your A level work.  You will be using ‘Excel’ on a PC computer.  The rate at which you progress through the exercises will depend upon your experience of spreadsheet programs in general, and of Excel in particular. The detailed instructions relate to the 2010 version of Excel as found on college machines. You should be able to work out what to do if you are using a different version!
In several of the exercises you will work with spreadsheets which have been prepared for your use.  These can be found in a folder called ‘Spreadsheet Exercises’ on Godalming Online on the ‘Maths for Physics’ tab.  Save your versions of the files in your user area.  Do not attempt to save any changes to the original files.

For your write up to this exercise you should paste screen dumps of your spreadsheets into a template word file (SEAT – spreadsheet exercise answer template) and upload this to Godalming Online. The template file and the assignment upload can also be found on the ‘Maths for Physics’ tab.
Exercise 1: Stopping distances – a Physics based example of a spreadsheet

This spreadsheet contains data for the stopping distances for a car of a given speed (similar to that found in the 'Highway Code'!) 

SYMBOL 183 \f "Symbol" \s 10 \h
Open the file 'STOPDIS' from the ‘Physics’ folder.

SYMBOL 183 \f "Symbol" \s 10 \h
Click on cell C8.  The formula is shown in the space underneath the toolbar.  In your write up state the equation of motion used here.  Note the $ signs refer to a fixed reference value for the time - you will need to use this facility in a later exercise.
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Repeat the above process for cell D8.  In your write up state the equation of motion used here.   The Physics is more complex!

SYMBOL 183 \f "Symbol" \s 10 \h
Now we shall calculate the total stopping distance.  Click on cell E8 and type in an 'equals' sign.  Now you can 'paste' in the formula by clicking on the cells that we want - C8 first, then a 'plus' sign followed by D8.  On pressing the 'Enter' key the total distance should now appear in the cell.

SYMBOL 183 \f "Symbol" \s 10 \h
Select cell E8 again, move the mouse to the bottom right hand corner of the cell and click and hold the left button - a cross should appear.  'Drag' this to the bottom line of the table and then release the mouse button.  The column should fill with the corresponding values.
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Physicists work in SI units, but British motorists use mph.   (1 m s-1 is approx. 2.24 mph)  Repeat the above steps using a suitable formula to fill column B with velocity values in mph. (Note that the * symbol is used for multiply).  The values should all be displayed to the same number of decimal places.  Find the ‘Increase Decimal’ icon on the ribbon above ‘Number’.  Highlight the data in the mph column and make all the values display to two decimal places.
· The power of a spreadsheet is that you can change a value, and all related values will be updated.  Use your spreadsheet to find the total stopping distance for a car with poor brakes, for which a = - 4 m s-2.
· Ensure both versions are in your report.

Exercise 2: Densities – further features of a spreadsheet
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Open the worksheet, 'DENSITY'.  It contains values for the linear dimensions and masses of rectangular samples of various solids.

· Firstly, we want to create a column to store the volumes of the solids.  This should follow after the linear dimensions, in column E.  Click on the column heading for column E and click on ‘Insert’.  A new column should appear, which you can head appropriately.

SYMBOL 183 \f "Symbol" \s 10 \h
In cell E7, write a formula to calculate the volume of the glass block and then 'drag' this to fill the column.

SYMBOL 183 \f "Symbol" \s 10 \h
Using the definition of density (mass/volume), calculate the density of glass in G7.
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This value will be given to an excessive number of significant figures.  With the cell still selected, click on the little arrow to the bottom right of ‘Number’ in the ribbon,  ‘Format Cells’ will come up.  Select the ‘Number’ tab and then ‘Number’ for the category.  Set the number of decimal places to zero.  An easier alternative method is to click the ‘Decrease Decimal’ button on the toolbar if you can find the icon.
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Now drag and fill this column.

· We are now going to sort the data by density.  With the mouse, click and drag to select cell A7 through to G12.  You should now click on ‘Data’, followed by ‘Sort’.  The density values are in column G, so under ‘Sort By’ select Column G and click on OK or press Enter.

Exercise 3: Resistance variation with temperature – a graph of spreadsheet data

SYMBOL 183 \f "Symbol" \s 10 \h
Open the file 'RESVAR'.  It contains values for the current and voltage for a copper coil of approximate resistance 25 , measured using sensitive meters at varying temperatures.
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Using the definition of Resistance (Voltage/Current), fill column D with resistance values to 2 decimal places.  Note that the current is in mA!
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Select cells C5 through to D17.  Switch from the ‘Home’ tab to the ‘Insert’ tab.  Select the ‘Scatter’ option from the graph icons in the ribbon and then select the first format which has points which are not joined by a line (if you hover over it you will see ‘scatter with only markers’ appear).  It will automatically insert the chart on the worksheet.  (If you needed it as a separate sheet you would have to select ‘Move Chart’ and then choose ‘New Sheet’).
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Click on the ‘Design’ tab and then on the chart layout that has axis labels, which is on the left.  When the labels and legend (key on the right telling you which symbols go with which data) appear, click on the legend and delete it as we do not have multiple lines so a legend is not appropriate.  Right click where it has the ‘axis title’ text and select ‘Edit Text’.  Change ‘axis title’ to the appropriate axis label for both axes.  (You can use ‘Insert’tab then ‘Symbol’to find and use the symbols for ohms and degrees in your labels).
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Select the chart title and change it to something more appropriate. Select the text, right click and select ‘Font’ and change the font to size 12.  
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To create a false origin on the y axis right click on the axis, then select ‘format axis’.  Under ‘axis options’ change the minimum from ‘auto’ to ‘fixed’ and then type 20 into the box next door.  The y axis will then start at 20.
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To add a line of best fit to the graph, right click on one of the data points, then select ‘Add trendline’. ‘Linear’ should already be selected. Click on ‘Close’.
Exercise 4: Straight line motion – using a spreadsheet to model some Physics
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Open the file 'SLMOTION'.  This is to be used to calculate the displacement of an object projected upwards in the earth's gravitational field.
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Using the theory, write a formula for the displacement in cell B6.  To fix the reference values of 'u' and 'a', press the function key F4 after selecting the appropriate cells.  Now drag to fill the displacement column.  Display all the values to 2 s.f.
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Click on the ‘insert’ tab then the ‘scatter’ graph icon to draw an x – y graph of displacement against time, alongside the table of values.
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You can now investigate the effect on the motion of changing the value of the initial speed.  Find out by trial and error the speed with which the object should be fired to exactly return to the ground after 5s.

Exercise 5: “Ohm’s Law” – to produce a ‘best fit’ straight line.
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Open the file called ohmslaw.xls.  We will use the data in columns A and B of this file, obtained for a resistor of value approx. 5 (.
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Highlight the numeric data (not the column headings) in columns A and B. From the Insert menu, select the ‘scatter’ option selecting the first format which has points which are not joined by a line. Click on ‘move chart location’ in the ribbon and select the option that puts the chart on a new sheet.
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Click on the ‘design’ tab and then on the chart layout that has axis labels.  When the labels and legend (key on the right telling you which symbols go with which data)  appear, click on the legend and delete it.  Right click where it has the ‘axis title’ text and select ‘Edit text’.  Change ‘axis title’ to the appropriate axis label for both axes.
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Place the arrow cursor on one of the plotted points. Now click the right-hand mouse button to produce a 'short-cut menu'. You should find that the correct part of the graph is highlighted, in this case the plotted points. Select ‘Format Data Series’ then ‘Marker Options’ then ‘Built-in’ and ‘Type’.  Choose the cross.  The data points should all become crosses.
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From the layout tab you should be able to add ‘Error Bars’ to your graph. You will find that the default bars are far too big and you will need to modify them. You can select the appropriate set of error bars and ‘right click’ to ‘Format Error Bars’. The uncertainty in the voltage is too small to give significant error bars on the vertical axis, so you can set a line colour of ‘No line’ for these.  The current values are given to the nearest 0.1 A, so you should set an appropriate fixed value for the horizontal error bars.
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Using the right mouse button as before, select one of the points on the graph. The points should become highlighted, and a drop-down menu appears. Select ‘Add Trendline’. Make sure that the linear plot is selected and then select ‘Display equation on chart’ and then click on ‘Close’. You should now see the best fit line on the graph, together with its equation in the form ‘y = mx + c’.  Discuss how this equation relates to “Ohm’s law” and the nominal value of the resistor.
