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PH 327 Worksheet March 20, 2007

Name ___________________________  Box ___

A. Build an excel spreadsheet like Fig. 3.1 in Schroeder. It must have several features

Create labels in column A for


Na, Nb, dq, and Qtotal
In column B, next to each label, actually label the variable. 

1) select the cell to be labeled, this puts a black rectangle around it

2) go to the address box in the upper left. If you selected cell B3 this will say ‘B3’

3) In the address box, type the label for that cell (for example type in Na)

4) Now the contents of this cell can be referred to by name in the rest of the sheet

For Na, put in 200, Qtotal put in 100, and for dq put in 1 (the change in energy units as you go down the sheet)

Now install a ‘scroll bar’ to change Nb so it can be 100, 200, 300 etc. when you change the scroll bar

1) Go to the View menu, and select Toolbars, then click on Control Toolbox
2) Now you will find a group of symbols one of which is shaped like an architect’s triangle.

3) Click on the architect’s triangle to enter Design Mode.

4) The icon for the Scroll Bar (slider) is two triangles, one over the other, separated by a space. (Next to it you may find the Spin Button, which has a line between the triangles.)
5) Click once on this icon, then move the mouse to a cell on the screen and drag over a rectangular area of maybe 3 cells.

6) When you let go of the mouse you will get a rectangular object with triangles at each end.

7) Right-click on this object and a drop-down menu will appear. Click on Properties.

8) The Scroll bar has an integer output, which you will want to run from 0 to 10, so under Max, type in 10.

9) The Linked Cell is where on the sheet this output will appear, so under Linked Cell, type in the cell where the output will go. {Suppose cell F3 is free and you put the linked cell there.}

10) Now in the cell you labeled Nb, type ‘=100*F3’.

11) This will cause Nb to have 100 times the value from the scroll bar.

12) Click again on the architect’s triangle to exit Design Mode

13) Now try out your new slider, by changing values and see Nb change.

Figure 3, p. 87 has the entropy S = k ln((), but plots S/k, so he is actually plotting ln((). For ( you have (q+N-1)!/[q!(N-1)!]. This exists in Excel as a function combin(q+N-1,q). Then you can set up the spreadsheet as Schroeder does, with 101 steps of q from 0 to 100.  Keep Na at 200 and try Nb values of 100, 200, and 300, using the slider to change Nb.

The max in ( should always be where qa/Na = qb/Nb, each solid has the same energy per oscillator.

Email this to me when all done, being sure to put your name on the sheet.

(over)

B. Start from the ( for a hot Einstein solid ( = (eq/N)N, and let Na be distinct from Nb, With two hot Einstein solids having different Ns, sharing the same total energy Q, show that ( for the system is a maximum when qa/Na = qb/Nb   (the premise is that qa >> Na  and qb >> Nb)

C.  Start from the multiplicity of an ideal gas (2.42), and for constant N and VA and VB, show that the width in energy space is Utotal/((3N/2), (2.43) p. 72.  

(I'm asking you to do a re-run of the derivation of the width in q-space on pp. 64,65, but in U-space instead.)

