Introduction to the Simulation Laboratory

This program will introduce you to a virtual community of atoms and molecules using the SimuLab.   The purpose of this lab is to acquaint the user with the buttons and switches of SimuLab enabling the student to: 

      1) observe and manipulate selected phenomena, 

      2) collect and organize data, 

      3) describe the microscopic behavior of atoms in each of the phases.

      4) explain the macroscopic behavior of atoms based on their microscopic behavior.

      5) Learn to use the software creatively.

Pre-Lab


Q1.  What are the states of matter?


Q2.   How are the phases similar?


Q3.   How are the phases different?


Q4.   What is temperature and what is it based on?


Q5.   Explain the difference between heat and temperature.

Procedures:

 Part I  Running the SMDPlayer

1. Open SMDPlayer.
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2. Select and open file States Of Matter and the double click on 

    MovieIntroStatesofMatter.
3. Press the Play button and follow the instructions written in the dialogue box at the 

    bottom of the player.

 4. A T-60 (end of movie) press rewind and observe the behavior of the condensing 

      particles.

Part II  Snapshots of Phases
In part II the student will be using Snapshot to save a sequence of still images of the phases of matter.  When Snapshot is activated, a drop down menu asks whether you wish to “photograph” the graph or the picture.  Click on picture the Snapshot Gallery will open, and a title dialogue box will appear.  Label the picture and then press, OK.  This action will cause the picture to appear with the label at the top.  Now click the minimize symbol (minus sign, upper right) which will close the gallery window (icon at the bottom of the screen).  Note:  the actual temperature that you will record with each snapshot is given on the Real Values table in degrees K (Kelvin).

Let’s get started . . .

 5. Open Show Averages and Real Values tables.  Press play twice, and the program should stop at T-20 (20 time units).


Q6. What substance is used in this Lab.


Q7.  What did you see between T-0 and T-20? What does the picture represent?

 6. Click on Snapshot and select picture.  When the title dialogue box pops up, label the first image SOLID (and include the temperature)  ____K (see real values table).  Minimize the Snapshot Gallery.


Q8.   Determine the degree Celsius from the Kelvin value  °C  =  K  -  273 

 7. Reset Averages  (bottom of Average Values table)

 8. Press play again until the player stops at T-40 (approximately).  Take a Snapshot of the picture, press the Gallery icon (to open the Gallery window), and label the second picture LIQUID (and include the temperature) ____ K.  Minimize the gallery.

            Q9. Describe what happened to the solid between T-20 and T-40?

           Q10. Describe the motions/trajectories of this phase of the substance.

           Q11. What evidence can you see to determine if the substance is melted?

 9. Reset Averages  (bottom of Average Values table)

10. Press play until the player stops, T-60.  Take a snapshot of the gas.  Open the Gallery and label the picture GAS (and include the temperature) ____ K.


Q12. Describe the gaseous phase.


Q13. What has cause the particles to move faster.

11. Enlarge the Snapshot Gallery and arrange the images in order:  solid, liquid, and gas.  Move the images by placing the cursor and hold the left mouse button down and then drag the image.  Minimize the Gallery.

Part III  Snapshots of trajectories

The SimuLab can portray the history of motions in the form of trajectories.  The trajectories are the erratic paths produced when particles vibrate or collide with other particles.  Solids experience limited motion, vibrating back and forth about a position.  Liquids and gases, in contrast, move in straight lines between collisions.  The difference between gases and liquids is that gaseous particles move 1000 times further before colliding with another particle. 

Let’s continue the Lab . . .

12. press rewind.

13. At T-0 reset the averages, and select Trajectory in the Display Particle menu.

14. Press play until the player stops at T-20.

15. Take a snapshot of the picture.  Click on the Gallery icon to reopen the Gallery.  Label the picture SOLID + temp ____ K.  Note:  The temperature should be the same as the previous snapshot labeled SOLID.

16. Reset the Averages, and the Trajectories.  Trajectories are reset by selecting particle type and then reselecting Trajectory.

17. Press play until the player stops at T-40.

18. Take a snapshot of the trajectories of the liquid.  You will need to open the Gallery to access the picture and label.  Label this picture LIQUID +temp  ___ K.  Minimize the Gallery window

19. Reset Averages and Trajectories.

20. Press play and let the player run to the end of the program, T-60.

21. Take a snapshot of the gaseous phase. Label the picture GAS + temp ___ K.

22. With the Gallery window open, organize the pictures into rows:  solid, liquid, gas.  Particle Type will be in the top row and Trajectories will be in the bottom row.


Q14.  Describe the trajectories of each phase.


Q15.  Did the solid evaporate into a gas?  What is this process called?


Q16.  Look at the three phases in the Snapshot Gallery.


           List the characteristics of each phase.


Q17.  What information is given in the Trajectory snapshot that is not available


           in the Particle Type.


Q18.  Rewinding the movie is the equivalent to doing what to the system?

