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General information
Xplora Knoppix is an adapted version of Knoppix, the self booting Debian based Linux 
distribution. It is adapted for use in science teaching and learning. Teachers can build their 
courses on the use of software from this DVD and be sure, that every student has the 
needed software available. Teachers and students can copy the DVD and give it away 
freely to friends and colleagues, without violating laws.

Content of this workshop
The workshop will guide through one application of Xplora Knoppix in each science topic:

• Biology

• Chemistry

• Computer science

• Mathematics

• Physics
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• Tools for science

Included will be the use of educational material and the use of software. As it is a 
workshop, participants might select a specific part only and focus on that. 

Getting started
To fully profit from the DVD, a user must boot from the DVD. Therefore it is necessary that 
the computer used allows to boot from the DVD drive. This is standard in private 
environments, but in protected environments, like offices with a system administrator, 
there are good chances that booting from the DVD drive is forbidden. In this case a user 
has to apply for BIOS settings enabling booting from the DVD drive.

Now a user has to follow these steps:

 1. Switch on the computer and insert the DVD into the boot drive. After a while the 
boot drive is detected and the boot processes stops at a command line.

 2. Set the language of your keyboard. Normally it is enough to type knoppix lang=xx, 
where xx is the abbreviation of your keyboards language. Examples are lang=de 
(German kayboard), lang=us (English keyboard), lang=fr (French keyboard) etc. 
Choosing a language at boot time determines the language of the system menu , 
help system and program menu's (not all programs support different languages). A 
click on the language sign at the KDE task bar switches the keyboard layout to the 
corresponding language of the layout of the used computer. This way it is possible 
to use the for example the French menu system on a computer with a German 
keyboard layout.

 3. In case that there are problems with detecting hardware later on, a user might add 
a specific command to avoid problems. Possible problems and solutions are given 
in table 1.

 4. The boot process continues now with the detection of hardware. Normally all 
hardware is detected properly and the boot process ends up with the KDE desktop 
(Fig. ). If this is not the case after 5min, the user should note the last line on the 
screen and switch off the computer. The last readable line informas the user where 
the hardware detection fails. Depending on this line, the command in step 2 should 
be modified according to table 1.

 5. Starting software and documents is now easily done by opening the start menu and 
selecting according to the three categories (fig. 1):

 a) Materials from the Internet

 b) Software according to age group

 c) Software according to topic
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Symptom Problem Solution

The computer hangs looking 
for a DHCP server.

No DHCP server available or 
network broken.

Switch off the search for 
DHCP by adding the 
parameter nodhcp. 

(e.g.: knoppix lang=us 
nodhcp)

In this case the whole 
hardware detection is 
running but the search for an 
DHCP server is excluded.

Strange noise during 
booting. Errors like “cloop: 
...”.

Defect DVD. Run knoppix testcd from 
the command line. if it 
shows a defective DVD, 
order a replacement or try to 
burn a new DVD.

The computer hangs with 
any hardware detection. 

The corresponding hardware 
is not yet detected by the 
Knoppix detection 
mechanism.

Run knoppix lang=XX 
noYYY from the command 
line. XX is the language you 
like to work with, YYY is the 
hardware where the 
detection mechanism hangs. 

(e.g.: knoppix lang=fr 
nodma) 

You dont' know why and 
where the computer hangs.

Something you cannot see 
stops the computer.

Run knoppix lang=XX 
failsafe from the command 
line. This switches off any 
hardware detection.

Table 1: Boot problems can be avoided by simple commands
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Biology

Case study: Study of DNA base pairs with Viewmol

 1 Start the Internet materials.

 2 Select chemistry.

 3 Select Biomolecules in education by Dabney Dixon.

 4 Select Nucleic acids.

 5 Click on ADENINE-THYMINE.

 6 Viewmol opens with a view on the base pair.

 6.1 Maximize the window.

 6.2 Use shift-middle-click-draw of the mouse to magnify the molecules to the 
preferred size.

 6.3 Use left-click-draw to rotate the molecules so the hydrogen bond is clearly 
visible.

 6.4 Select the Bond tool and see the effect when moving the hydrogen bond length 
slider.
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 6.5 Select all available molecule representations. Watch the degradation of speed 
when using advanced modelling techniques.

 6.6 Prepare an image for insertion into a text.

 6.6.1 Select the best representation.

 6.6.2 Save the image using the preferred image format on a USB stick.

 7 Start OpenOffice.org.

 8 Insert the image into a new text file.

Addendum: You might want to work on the saved image to add some explaining text 
before inserting into the text.

Chemistry

Case study: Drawing an organic reaction with chemtool and inserting 
into text

In this exercise we want to draw the azo coupling reaction. Figure 2 shows the result we 
want to get. 
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Figure 2: The Azo coupling reaction
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To achieve this we follow these steps:

1. Start chemtool

2. Click on Tools – Templates (Ctrl-T)

3. Select Select Benzene. The benzene ring appears in the paint plane but not in 
black colour.  

4. Move the benzene ring to the wanted position.

5. Click on the button Flip object horizontally

6. Click on Tools-Clean up drawing to fix the object

7. Click on Draw at 0/30/60/90 degrees button. You are now in the draw mode

8. Click on the top of the bezene ring and draw a vertical bond

9. Type the letter n to add a nitrogen atom at the end of the bond

10.Add the two bonds at the nitrogen atom. The first molecule is ready

11.  Click on the  Mark objects ... button and mark the whole molecule

12.Click on the Copy marked object button to create a clone of the molecule

13.Move the cloned molecule to the selected position and clean up the drawing

14.Repeat steps 11 – 13 to create all molecules (there are 8 molecules to be created 
in total)

15. Insert two full stops in the text line, click on the Draw centred text button and place 
the two points (electrons) over the nitrogen symbol

16.Click on Tools – Templates (Ctrl-T), select the (+) Symbol, place it at the second 
molecule and clean up

17.Click on Tools – Templates (Ctrl-T), select the (-) Symbol, place it at the second 
molecule and clean up

18.Repeat steps 16 and 17 for the third molecule

19.Click on the pen colour button to switch to blue pen colour

20.Click on the Draw curves based on 4 points button

21.Click on the Choose default bond type button and change to an arrow ended line

22.Try to set 4 points so that the wanted arrow appears. In case you fail, click on the 
Mark objects ... button and select with the left mouse button the end of the arrow. 
The arrow appears marked and can be removed with a right mouse click. If nothing 
is marked, the Move marked objects button allows to modify the arrows by 
click/drawing the squares around the arrows

23.Repeat step 22 for the other blue arrows

24.Reset pen colour to black
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25.Click on Choose default bond type and select double bond

26.Click on Toggle bond types to set the some bonds to double bond type

27.Click on those bonds, which shall become double bonds in all molecules

28.Modify all needed bonds. Be aware, that double bonds might look different in rings 
than in linear chains

29.Select the half arrow bond type

30.Draw a half arrow between the first two molecules

31.Clone it and flip it vertically

32.Mark both arrows and clone them

33.Move the clone between the second and the third molecule and clean up

34.Mark all objects which belong to the first three molecules

35.Click the button to Draw brackets around selected objects

You have now learned about the needed techniques to draw any molecule. Now finish the 
drawing so that it looks like in figure 2. After finishing the drawing save it and export it to 
your USB stick. The export to EPS allows the conversion to any other image format with 
the GIMP. Load the exported image of the reaction to GIMP and save it in the PNG 
format. Start OpenOffice.org writer and insert the reaction as an image.

Computer science

Case study: Creating a first JAVA program with Eclipse

There are two pieces of software on the DVD which are not OpenSource: Macromedia 
Flash player and Sun's Java Development Kit (JDK). Xplora has the permission to 
distribute both on the DVD.  In this exercise we will follow the Eclipse example to create a 
first JAVA program.

1. Start the Eclipse program

2. Click on Tutorials

3. Click on Java Development

4. Follow the steps on the right side of the Eclipse window. Note that the mentioned 
“Click to perform” button is the right arrow at the bottom of the section you are 
reading.

After the succesful step-by-step procedure, you should have written your first Hello World 
application in JAVA. You need to read more books about JAVA programming.  A good 
entry is on the DVD: file:///mnt/cdrom/Software/books/Open_Book_Project/thinkapjava.pdf
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Mathematics

Case study: Creating a demonstration of the theorem of Thales

This example is in German language, but as we comment and work on it in English 
language it should not be a problem to understand the principle.

1. Klick on the program launcher. The menu bar pops up

2. Click on Material from the Internet

3. Select Mathematics

4. Click on GEONExT: Dynamic Geometry

5. Click on Satz des Thales

A click on the right arrow in the left frame allows to proceed to the next page. Whenever 
the GEONExT logo appears, the image next to it is a JAVA applet, which allows some 
activities.

The first page in figure 3 shows the GEONExT logo which informs that the image allows 
an action. The user can move the point C with the mouse along the circle. The student 
can take observations about the angles.
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Figure 3: The first page of the worksheet "Satz des Thales"
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The second page informs students about the preparation of the proof (figure 4) . Moving 
the mouse over the blue link shows the half angle line Gamma.

The third page finally shows the proof. Moving the mouse over one of the blue links 
animates the images by highlighting  the corresponding triangles.
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Figure 4: Info about the proof on the second page

Figure 5: The proof is supported by animations
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Physics

Case study: Creating a plot of a resonance curve with wxMaxima

wxMaxima is a Graphical User Interface (GUI) for the Computer Algebra System (CAS) 
Maxima. In this workshop we will use it for calculating a plot of the resonance curve of an 
electrical LCR-circuit (figure 6).

The easiest way to understand a resonance curve is by using the theory of complex 
numbers for the inductive, capacitive and Ohm's resistance (figure 7). 

Figure 7 shows the real and imaginary axis together with the complex resistance of the 
condensator, the loop and the ohmic resistance, together with the complex sum of all, the 
impedance of the circuit.
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Figure 6: The LCR-
circuit drawn with 
xcircuit
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In order to get a plot of of the impedance Z in wxMaxima, follow these steps:

1. Start wxMaxima

2. Define the function for the capacitive resistance as rc(f):=%i/(2*%pi*f*100e-6). This 
definition assumes a capacity of C=100µF. 

3. Define the function for the inductive resistance as rl(f):=-%i*2*%pi*f*100e-3. This 
definition assumes an inductance of L=100mH.

4. Define the impedance as z(f,r)=rc(f)+rl(f)+r. The use of the r as a second argument 
in the function definition has the advantage of easier to plot series of impedance 
graphs.

5. Issue the command plot2d([abs(z(x,0.5))], [x,10,200],[gnuplot_preamble, "set 
grid"]) and you receive the plot of the impedance from f=10Hz to f=200Hz with a 
resistor of R=0.5 . Abs(z) is the length of the complex impedance pointer Z.

To see the influence of a resistor, the last command might be repeated with different 
values of R. It is more helpful to plot a series of functions with different resistance R into 
the same graph. To do this issue the command 
plot2d([abs(z(x,0.1)),abs(z(x,10)),abs(z(x,20))], [x,10,200],[gnuplot_preamble, "set 
grid"])  which plots the impedance for the three resistances 
R=0.1 , R=10 , R=20 .

More known is the plot of graphs of the resonance current. This is obtained by plotting the 
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Figure 7: The complex pointer diagram of electrical resistances in an LCR-circuit (drawn with GeoGebra & 
OpenOffice.org)
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inverse of the impedance, the conductivity. This graph is proportional to the electrical 
current flowing through the setup with constant voltage amplitude. To see this, recall the 
last command from the command line and set 1/  in front of each absolute value. The 
command looks like:

plot2d([1/abs(z(x,0.1)),1/abs(z(x,10)),1/abs(z(x,20))], [x,10,200],[gnuplot_preamble, 
"set grid"])

Exercise: Modify the variables so that you receive the following plot  (figure 8) and insert it 
into your OpenOffice.org document.

 

Tools for science

Case study: Creating an experimental setup diagram with Xfig

The goal of this session is to create a simple setup diagram of a frequently used 
experiment. It is the free fall experiment, where an iron ball is hold by an electromagnet 
and released when the electric current is stopped, when switch S1 goes from position a to 
b. At this moment, the stop watch starts to run. The ball hits the switch S2 when touching 
ground, which in turn switches off the current for the stop watch. The measured time and 
length of the free fall goes into the table of results for the experiment. The setup diagram 
is shown in Figure 9.
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Figure 8: Part of the excercise: Try to get this output
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With the following steps, the experimental setup is created:

 1. Start the program xfig. You get a free drawing space

 2. Click the Library button and select Electronic/Schematic/More/simple-
device_metric. You can now choose electronic symbols from a large library of 
devices

 3. Insert the following elements into the drawing plane:

 a) pnt-NEG

 b) pnt-POS

 c) sw-spdt

 d) sw-pbnc

 e) coil-3

 f) motor

 4. Arrange the elements according figure 9 using the Move tool

 5. Draw all connections using the Polyline draw tool

 6. Insert all text lines using the Text tool

 7. Arrange the text according figure 9 using the Move tool

 8. Save the drawing as free_fall.fig (the ending fig signals xfig vector drawing)

 9. Export the drawing into a format of your choice. Normally PNG is a good format

The next exercise would be to integrate the drawing into a physics lab report.
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Figure 9: The schematic 
diagram of the free fall  
experiment
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