Objectives:





Using the FREEZING/MELTING aplet, the student will investigate the freezing point and the melting point of water.  By examining graphs of data, the respective points will be determined and compared.








Equipment:


* HP38G calculator with


    FREEZING/MELTING aplet.


* PLDL100 Data Logger.


* Cable from Data Logger to HP38G.


* Ring stand and utility clamp.


* Temperature probe and cable.


�
* 500ml beaker


* test tube


* water


* salt


* ice


* stirring rod


�
�



Functionality:





Important note:


The size of this aplet, together with the data which it will accumulate, is such that it cannot coexist with other aplets.  Stored notes, lists and matrices of any size will also cause problems.  





It is advisable before downloading the aplet to transfer any important data to a PC or Mac using the Connectivity Kit and then to perform a system reboot.  This is done by holding down the ON key, and, while holding it, simultaneously pressing the first and last screen keys for about a second.  Release the keys in the reverse order.  If successful, the message  Memory clear will appear.








When the student presses  START  , they will be presented with the aplet note, which includes an equipment list.  If there is data in the  NUM  view then the user will be given the opportunity to clear it.





The data in this aplet is to be collected in batches.  This is done by sending the Data Logger instructions on how many data points to gather and how many seconds to wait between data points.  The aplet has been preset to collect 90 data points at 10 second intervals, for a total experiment time of 15 minutes.














The aplet has also been preset to expect a temperature probe to be connected to  Port 1.  This has been calibrated to give readings in oC.  A different automatic calibration can be chosen if desired, or the teacher may prefer that a calibration be done by the student.  Instructions for this are given in the document  CALIBRAT.DOC which accompanies the aplet.





The views menu is shown right.  The initial option of   Monitor data   is provided so that the student can check that the probe is delivering correct readings before beginning the main experiment.  This option would also be used in performing a user calibration.











Assuming that the experiment has been set up as laid out in the  Student Worksheet, the next stage is to choose the   Collect data  option.  This will take the user to the screen shown right, ready to trigger the data collection in the Data Logger.





When the   START  button is pressed the Data Logger will begin collecting data from the temperature probe and the message shown right will appear.  The experiment can be halted at any time by pressing the   HALT  button.





Pressing   INFO  while the experiment is running will produce a message informing the user how many data points have been collected up to that point.








When the 90 records have been collected after 15 minutes, the message shown right will appear.








Important Note:


It is very important to realise that when the message  Experiment finished   appears, the data has not yet been transferred to the HP38G  -  it is still being stored only in the Data Logger.





Press the  ®38G   button to transfer the data.  The messages shown right will appear during and after the transfer.








The experiment is set up to take 15 minutes of observations twice over - once for freezing and once for melting. When they have completed their analysis of the  PLOT view of the first set of data, the student’s instructions tell them to choose the  Start  option from the  VIEWS  menu and use it to erase the data collected in the first phase.





If it is felt essential that the two sets of data be retained simultaneously then perform the following steps:





Go to the  NUM SETUP  view and  DELete the probe setting on  Port 1.  Move to  Port 2 and choose the same type of probe (Temperature oC)





Go to the   HOME  view and store column C1 into C6.  The reason for doing this is that column C1 will be erased next time the experiment is run even if no probe is attached.  Immediately press  BLUE  CLEAR  to erase the HOME history and save memory.





Run the experiment again, collecting data into column C2 through  Port 2.  





Copy the contents of column C6 back to C1 and erase column C6 (again to save memory).  Erase the history again.





Change to the  SYMB  view and CHK the second data set of  C5 vs. C1.  If the  PLOT  key is now pressed then both sets of data will be graphed.
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Final Notes:

















Additional Exploration:


In this experiment it is observed that the temperature of  pure water remains constant during freezing and melting.  The same technique can be used to investigate the properties of other pure substances such as phenyl salicylate.  �
�



Ideas can be applied to:			


	Chemistry - Physical properties of substances					





Programs associated with this aplet:


.FREZ.PL,   .FREZ.S








�
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Objectives





The freezing and melting temperatures of substances are characteristic physical properties.  In this experiment you will monitor the temperature of a sample of water as it is frozen and then melted.  By examining the data, the freezing and melting temperatures of water will be determined.





Part 1 - Freezing





Setting Up





Put about 100ml of water and 4 to 6 ice cubes into the 500 ml beaker.





Measure 5ml of water using the graduated cylinder and transfer it into the test tube.  Place the beaker on the ring stand and clamp the test tube above the water bath.  Place the Vernier temperature probe into the test tube so that the tip is in the water.





Plug the probe into Port 1 of the PLDL100 Data Logger.  Connect the cable from the Data Logger to the HP38G calculator.


�





Start  the FREEZING/MELTING  aplet.  If a message appears asking whether to Retain or Clear existing data, choose  Clear existing data.
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Press   VIEWS  and choose  Monitor data.   Turn on the Data Logger.  When the screen on the right appears, press  START  and check that temperatures are coming through on Port 1.  If a  ‘Timeout’ message appears, or the temperatures seem incorrect, consult your teacher.


�





�


Press  VIEWS   again and choose  Collect data.  Press the  START  button.  You should see the message shown right.  Immediately lower the test tube into the ice bath.  The calculator has been preset to record the temperature of the water in the test tube every 10 seconds for 15 minutes - a total of 90 measurements.





Soon after lowering the test tube, add 4 to 5 spoons of salt to the beaker and stir the mixture with a stirring rod.  Continue to regularly stir the salt/ice mixture throughout the Data Collection phase, adding more ice cubes as they melt.





During the first 10 minutes of the experiment you should continually move the temperature probe in the test tube.  Be sure to keep the tip of the probe in the ice as it forms, rather than above.  When 10 minutes have passed let the probe freeze into the ice.





�


You can press  INFO  at any time to check on how many of the 90 records have been recorded.  When the full 90 records have been collected the message “Experiment finished” will appear.





�


When the experiment is complete,  press the   ®38G  button to transfer the data from the Data Logger’s memory to the calculator.  When the transfer is complete, turn off the Data Logger and change to the  NUM  view to see the results.  The temperature data is in column C1 and the time of recording of each temperature is in column C5.











Analysing results





Press  PLOT  to see a graph of temperature vs. time.  The axes have been preset.





The flat section of the graph on the right of the screen represents the freezing temperature of the water.  Use the  left/right arrow keys to move the cursor to the relevent section.  The time and temperature are given at the bottom of the screen.  Record the freezing temperature to the nearest  0.1oC.











Part 2 - Melting





Setting Up





Press  VIEWS  and choose  Start.  When the message shown right appears, choose  Clear data.





Press  VIEWS  again and choose the  Collect data  option.  When you see the screen on the right, press  START.





Immediately raise the test tube up out of the ice bath and fasten it in position.  Do not move the temperature probe during this part of the experiment.





Dispose of the ice/salt mixture.  Fill the beaker with 300ml of warm tap water.  When 12 minutes have passed (72 records collected), lower the test tube into the warm water.





When the Data Logger reports that the experiment is finished, transfer the data from the Data Logger to the HP38G as before.  Turn off the Data Logger and change to the  NUM  view to see the resulting data.











Analysing results





Press  PLOT  to see a graph of temperature vs. time.  The axes have been preset.





This time the flat section of the graph represents the melting temperature of the water.  Use the  left/right arrow keys to move the cursor to the relevant section.  The time and temperature are given at the bottom of the screen.  Record the melting temperature to the nearest  0.1oC.











Conclusions








Freezing temperature of water
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Melting temperature of water
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��FREEZING/MELTING		     For the Teacher
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��FREEZING/MELTING	     Student Instructions














