Graphing with Excel Exercise
1. Find file and open Excel (desktop version- online one will not do what you want it to)
Part I  Graph of mass vs. time (Click on tab at bottom that says Part I)
1. Select the data from B3 – B13
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From the INSERT menu select a Scatter Graph (with no line)
3. Right click on of the data points and choose “select data”.

4. Select series 1 and click edit.

5. To choose the x values for this graph click the icon to the right of series X values.

6. Choose data from A3 – A13, press return, click OK

7. Select the CHART DESIGN menu tab and then ADD CHART ELEMENT.

8. From this menu complete the following by selecting them from the top of the page:
a. Add a Graph Title

b. Add Axis labels (add units and +/- to title)
c. Add minor grid lines (graph must have vertical and horizontal lines)

d. Add a trendline

i. Select the line and right click to edit trendline

ii. Forecast the line back to the y-axis (5 periods) (we are doing this so that our line will go back to the y-axis and our first data point is at 5 on the x-axis)
iii. Click “display equation on chart”
iv. Click Close

e. Edit the equation (by clicking on the equation) to have a reasonable number of significant figures and include units (y=0.5069x + 9.9836) to (m = 0.51 g/s t + 10.0 g)
f. Click Error Bars and Select “Error Bars with Percentage”.
g. Click on the horizontal error bars and right click to select “Format Error Bars”

i. Check that you are editing the horizontal error bars

ii. These have a fixed value of 1 (fixed value because it is an absolute uncertainty of +/-1s on this graph)

h. Click on the vertical error bars and right click to “Format Error Bars”.

i. These have a changing value set in the table so select “Custom” and “Specify Values”.

ii. For the positive and negative error bars select the icon on the right and select the data in C3 – C13  for both positive and negative. Click OK and Close.
9. Graphs can be copied and pasted into word and still be editable.

Part II – Curved line
1. Following the steps from part I, graph the time data from A4-A28 on the x-axis and the area data from C4-C28 on the y-axis.

2. Add a polynomial trendline (second degree) to draw a line, but do not show the equation on the graph.  (You cannot use excel magic to get results from your graph.  You must demonstrate that you are in charge of what is happening)

3. You should find a curved line with the y-axis increasing faster than the x-axis.  To try and find a straight line relationship, we will square the values on the x-axis to linearize.
4. Select cell B1 – label it as time2 (h2) (+/-0.2h2)  (I will explain later why uncertainty changed) (if you don’t have the button for superscript to make time squared then just enter time^2 (h^2) (+/-0.2h^2).
5. Select cell B4 ENTER “=”

6. Select cell A4 (is should appear in colour) then enter “^2”, press ENTER
7. Copy cell B4.  Select cells B5-B28.  Paste the contents of B4 into this selection (or grab the little box in bottom right hand corner of B4 and drag down).

8. Make a graph with the time squared on the x-axis (B4-B28) and area on the y-axis (C4-C28).

9. Follow the steps from part I to make this graph correctly- ie. Add title, axis labels, minor gridlines, forecasted trendline, equation on chart, and error bars based on uncertainties for this data.
Part III – Maximum and minimum slopes (DO THIS ON ALL LINEAR GRAPHS- TELLS YOU HOW GOOD YOUR DATA IS!)
1. To determine the maximum and minimum slopes using excel, you have to get excel to graph two lines that you will show the trendline, but make the points invisible.

2. Use the graph from Part I (mass vs. time)
3. Determine points that will fit the error bars with the greatest slope, (5, 11) and (55, 42).  Find these points on your graph to see how they were determined (will need to figure out what these values are for future graphs).
4. Determine points that will fit the error bars with the least slope, (5, 15) and (55, 34)

5. These points should be the steepest and shallowest lines that still fit the data.  It is not always just as simple as using the error bars as is shown here.

6. These points have been placed in the spreadsheet for you. (A35-A39 & B45-B39)

7. Right click one of the points from the graph in Part I and choose “Select Data”
8. From the Select Data Source Box choose the “add” tab

9. Name the Series MAX

10. For the X series, click the icon and select the data in A35-A36
11. For the Y series, click the icon and select the data in B35-B36
12. Repeat 8-11 for the MIN data using A38-A39 & B38-B39.

13. On the graph, select each set of points and add a linear trendline, choosing to show the equation on the graph.

14. On the graph, right click on the max data point and select “Format Data series” (this can be super tricky to hit the right spot to bring up this option- may have to try a few times).
15. Under “marker options” select none to make the points disappear.
16. Repeat 14-15 for the minimum data.

17. This gives you the max and min slopes that fit your data.

18. The equation of the line now is m = 0.51 g/s ((0.13 g/s) t + 10.0 g (( 3g)- how did we get an error range of ((0.13 g/s) in the slope? How error range of (( 3g) in the y-int? 

19. Now graph part IV and V and complete all the above steps!
