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Accessing the Virtual Lab \

Launch a web browser application.

Load the IrYdium website:
http://ir.chem.cmu.edu/irProject/applets/virtualLab/

You may receive a new URL from your professor.

In the list located on the left side of the window, click the “applet”
link.

If the applet does not run initially, you may need to download additional

components for your browser. Refer to the online instructions for
platform-specific procedures.

Fun the
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Loading Homework \

Note: You may want to begin with the Demonstration problem (in the

Local Repository) and the accompanying handout for a brief overview
of features.

1. Inthe File menu, select the Load Homework... option.

A Load Homework dialogue box will appear.

2. Double click to select your class from the available repositories
in the left panel.

After connecting to the repository, a list of available problems will
be displayed in the right panel.

LB Lacal Prokiems [ Homewark 7
o CMUEDU [ Homewark &
& Chem-108 [ Hw Bonus AcBasal

3. Select your homework problem and click Ok.

The dialogue box will disappear and you will see a new cabinet in
the Stockroom Explorer window on the left of the workbench. A
problem description and all the relevant solutions for that problem
will appear in the new cabinet.




Obtaining Glosswore\

1. In the action bar on the left side of the workbench, click the Obtain
Glassware button.

A menu of glassware options will be displayed.

Méarkbench |

Erlenmeyvers
Pipetz k
wWalumetrics k
SOmL Buret

10mL Gradusted Cylinder

2. Drag the pointer down to the type of glassware you want and
single click.

The menu will disappear and the new glassware will appear on the
workbench.




Obtaining a Bunsen Burner\_

1. Onthe action bar located on the left side of the workbench,
click the Obtain Tools button.

A menu of tool options will be displayed.

2. Select Bunsen Burner from the menu.

A Bunsen burner will appear on your workbench.




Obtaining @ Solution\

1. Inthe Stockroom Explorer window, double click on the IrYdium
Solutions cabinet to open it.

A list of cabinets containing solutions will be displayed. Double click
on the cabinet from which you want to retrieve a solution.

ﬂ Iryclium Solutions
Conjugste-acids
% B 1M CaHgNHCI
A M.
B M CaHghiHCI
A g
Lo m Conjugate-hases
B= D] Indicators
[y D] Strong-acids
Lo D] Strong-bazes
Lo D] Wizak-acics
B= D] Wieak-bases
[} Distilled Hz0

2. Double click on the solution you want to add to your workbench.

An Erlenmeyer flask containing 100 mL will appear on your work-
bench, labeled with the name of the solution.

ﬂ Iryedlivm Solutions
9 Conjugate-acids:
1M CgHsMHACl
Wt FH 41
B 3 CaHghiHaCl
A mung




Selecting a Transfer Mode\_

Note: You should use realistic transfer mode to simulate the precision
possible in an actual lab, and precise mode to check calculations.

In the Tools menu, drag the pointer down to Transfer Bar.
A submenu will appear.
Select either Precise Transfer or Realistic Transfer.

The submenu will disappear, and the transfer bar below the
workbench will reflect the selected transfer mode.

File Edit | Tools | Yiew Help

Glassware b

Instruments P

ﬂ [y divm vi N I;TE'
. D] Ca (ST -

- D] ol Transfer Bar P %;recise Tranzfer
= D] Indicators

ealiztic Tranzfer

Precise transfer mode includes a Transfer Field where you can
type a number with several significant figures.

ITransver amourt (mL): ‘SD || Pour 3 N from HaO to 250mL Erlenm I

Realistic transfer mode includes a button that pours only when the
button is held down.

I 00 0 an a0 a 50‘ Pour v Nfrom S0mL Buret to 250mL Erlenm I

Note: Solutions pour faster from larger glassware. The Realistic
Transfer Bars have marks to show how fast the transfer is occurring.
Only 0.02mL is transferred when the purple bar stays within the
“drop” range, marked on the left of the transfer bar when using a
pipette or buret.




Pouring @ Solu‘rion\

Note: Use this method to transfer solutions using flasks, beakers, and burets.

Realistic Transfer:

1. Click the flask you want to pour from (your source solution).

The name of the flask will become highlighted.

2. Drag the source solution on top of the flask you want to pour the
solution into (your recipient flask) so that the pieces of glassware
overlap.

The source solution will become tilted above the recipient flask and the
name of the recipient flask will become highlighted.

250mL Erlenmeyer Flask




3. Inthe Transfer Bar below the workbench, click and hold the Pour
button for as long as you wish to pour source solution into the
recipient flask.

As you hold the Pour button, the amount of source solution actually
poured is shown in the bar to the left of the Pour button. This
counter resets itself each time you click on the Pour button. Refer
to the Solution Information window to determine the total amount of
solution in the recipient flask or click on the source solution and
refer to the Solution Information window to determine the remaining
amount of solution in the source flask. All changes in the concen-
tration or pH are updated after releasing the Pour button.

0 0 100 150 200 250| Pour v [\‘Lfrom HzQ to 250mL Erlenm...
L 1§

Precise Transfer:

Follow Steps 1 and 2 for Realistic Transfer, but instead of holding down
the Pour button, type in the volume and click on the Pour button once.

3. Inthe Transfer Field below the workbench, type the amount of
source solution (in mL) you want to pour into the recipient flask
and press Enter.

In the Solution Information window, the volume of the recipient flask
will increase to reflect its new volume. If you single click on the
source flask, you can see an equivalent decrease in the volume of
the source solution. All changes in the concentration or pH are
updated after you click the Pour button.

Transfer amourit (mL): |SD || Pour ‘3 N from Hyo to 250imL Erlenm... I




Transferring with a Pipette\

Realistic Transfer:

1. Click and drag the flask you want to draw solution from (your
source solution) on top of the pipette so the pieces of glass-

ware overlap.

The detailed view of the pipette will appear.

2. Inthe Transfer Bar field located beneath the workbench, click the
Withdraw button for as long as you wish to withdraw solution
from the source flask into the pipette.

In the Solution Information window, the volume of the pipette will
increase to reflect its new volume. If you single click on the source
flask, you can see an equivalent decrease in the volume of the
source solution. All changes in the concentration or pH are updated
after you release the Withdraw button.

I 00 5 _ | Pour 3 from 18 NaCH to Sl Pipet I

3. Single click and drag the pipette on top of the flask you want to
add the solution to (the recipient flask).

The detailed view will still be shown.

10




4. Inthe Transfer Field below the workbench, click the Pour
button for as long as you wish to release solution from the
pipette into the recipient flask.

In the Solution Information window, the volume of the pipette will
decrease to reflect its new volume. If you single click on the
recipient flask, you can see an equivalent increase in the volume of
the recipient solution. All changes in the concentration and pH are
updated after releasing the Pour button.

5= I| &, Withdraw: | | Pour ‘3 N from Smb Pipet to 100mL Yolume...

ooz

Precise Transfer:

Follow steps 1 and 3 for Realistic Transfer but instead of
holding down the Pour button, follow the steps below:

2. Inthe Transfer Bar below the workbench, type the amount of
source solution (in mL) you want to withdraw with the pipette
and press Enter.

Tranzfer amourt (mL): ‘3 |”\<S Witholr s | ‘ Pour ‘3 | from Sl Pipette ko Hai |

4. Inthe Transfer Bar below the workbench, type the total volume of
the pipette to transfer its contents to the recipient flask and
press Enter.

|Transfer amourit (mL] |3 || &, Withelraae | | Paowr St N from Sml Pipette to 100mL Volume...l

Note: The detailed view of pipettes and burets automatically displayed
during a transfer can be viewed any time by right clicking on the
glassware and selecting Detail View from the pop-up menu.

11




Obtaining Solution Informo’rion\_

1. Click on the solution about which you want to obtain information.

The flask will become highlighted.The Solution Info panel to the right of
the workbench will show the name, volume, concentration, tempera-
ture, and pH of the selected solution.

Your instructor may disable some of the features in the Solution Info
panel for certain assignments.

2. Inthe Solution Info panel to the right of the workbench, click on the

circle next to the state of species (aqueous, solid, gas) you wish
to view.

The concentration viewer, located beneath the circles, will show the
amounts of each element in the solution.

Note: At present, the Virtual Lab does not simulate gases.

Mame: 10 CgHshHACI
olume: 1000 mL

(%quenus 1 Solid () Gas

Species Malarity

H* 2365e-5
B 4267610
= 1.000e0
CgHghHz* 1.000e0
CgHshHy 2365e-5
500
& 8
x !

o
"~

PH hieter

o
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Removing Equipmen‘r\

1. Click on the equipment you want to remove.

The name of the glassware or tool will become highlighted.

2. Press Delete or Backspace.
The equipment will disappear.

You can also right click on the object and select Remove from the
pop-up menu.

Note: At present, there is no Undo function. To clear a work area

without
removing equipment, see Adding a Workbench on page 16.

[0 Set a= Source 5
[0 Set as Recipient R

[0 Detail tiew

Thermal Properties

Rename

13




Heating with a Bunsen Burner\_

1. Click and drag the solution you want to heat on top of the Bunsen
burner until the glassware and burner overlap.

The flask will become centered above the flame, and the temperature will
begin to rise on the thermometer, on the right side of the workbench.

distilled water

A
o

2. To adjust the height of the flame, click on the Up or Down arrows.

Click and hold the Up arrow to increase the flame. Click and hold the
Down arrow to decrease the flame.

To remove heat, click and hold the Down arrow until the flame
disappears.

14



Adjusting Thermal Properties\

Note: Adjust thermal properties for cooling or for a constant temperature.

Right click on the solution for which you want to adjust thermal
properties.

The name of the flask will become highlighted and a pop-up menu
will be displayed.

Mac Users: You can access the menu by pressing the Control key
on your keyboard and single clicking the solution.

Drag the pointer down to the Thermal Properties option and
single click.

A Thermal Properties dialogue box will appear.

Type the new temperature for your solution and click Ok.

The dialogue box will disappear and the thermometer to the right
of the workbench will display the new temperature. The
solution will either cool or heat depending on the temperature of
its environment.

Select the Insulated from Surroundings option in the Thermal
Properties dialogue box for the solution to hold its new
temperature.

Note: The maximum temperature for aqueous solutions is 99° C. At
present, the Virtual Lab does not simulate boiling.

Solution: Hatlr
Temperature: 250

.'{3 Set the temperature to: (S0

* |1 Insulsted from surroundings

=N
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Adding a Workbench \

1. In the File menu, select New Workbench.

Another tab will appear on the bottom of your workbench area, but
your current workbench will stay visible, initially. Single click on the
new tab to make it the active workbench as shown on page 17.

File | Edit Toolz Wiew Help
I Load Hameswark... Ctrl-00 |
i
hNEWWDFkhEI‘ICh Ctrl-M ':Ilég
Rename "Warkbench 1"...
Delete "wWorkbench 1" i
Exit =
o [ Strong-basss

16




Selecting a Workbench \

1. At the bottom of the workbench area, single click on a tab.

That workbench or problem description will move in front of the other tabs
and become the active workbench or display the problem description.

I
PH hieter

250:| Four ‘¥ |from

1 50 100 150 200

17




Relabeling Glassware \

Note:You may want to relabel a flask to reflect its new
contents each time you carry out a reaction.

1. Right click on the glassware you want to rename.

The name of the glassware will become highlighted and a pop-up
menu will be displayed.

Mac Users: You can access the Relabel option by pressing the F2
key on your keyboard.

2. Drag the pointer down and click on the Rename option.
A Relabel Solution dialogue box will appear.
3. Type the new label for the glassware and click Ok.
The dialogue box will disappear and the glassware will bear the

new label.

&3 Relabel Solution

Relakel Solution 250mL Erlenmeyer Flask to; |1 M MalH |

% | Ok || Cancel |

18



Relabeling a Tab\

Note: You may want to relabel your tabs when you are working on
several
different workbenches or have a problem description open.

1. Right click on the tab you want to rename.

A pop-up menu will be displayed.

Mac Users: You can access the Relabel option by pressing the F2
key on your keyboard.

2. Drag the pointer down and click on the Rename option.

A Relabel Tab dialogue box will appear.

3. Type the new label for the tab and click Ok.

The dialogue box will disappear and the tab will bear the new
label.

£} Rename Tab

Fename Tab Wiorkbench 2 to |experiment 1 |

19



Additional Help \

1. Check the user guide online:

http://ir.chem.cmu.edu/irProject/applets/virtuallab/UserGuide.pdf

2. Ask your instructor or TA for the step-by-step demonstration
handout, or download it:

http://ir.chem.cmu.edu/irProject/applets/virtuallab/walkthrough.pdf

3. Email any questions or comments to:

feedback@ir.chem.cmu.edu

20




About the IrYdium Project \

The IrYdium Project develops educational software that
can be integrated smoothly into introductory chemistry courses
nationwide and used easily over the web. Where paper-and-
pencil homework typically emphasizes applying formulas—a
process that can become routine and disconnected from the
reality and fun of doing chemistry—interactive, simulation-based
exercises offer new ways to promote learning and motivation.
Interactive exercises can allow students to explore and reinforce
fundamental concepts in contexts that are increasingly
complex, realistic, and engaging. Our goal is to create flexible,
interactive learning environments where college and high school
students can approach chemistry more like practicing
scientists.

The Virtual Lab is intended as a flexible teaching and
learning tool. It can be used for in-class discussions, pre-lab
activities, or novel types of homework problems. We view
enhancing homework as a particularly important method of
increasing student learning and motivation. Also, by introducing
the Virtual Lab in homework assignments, we believe that
instructors can try this new technology-enhancing approach with
only minor adjustments in their course planning.

The IrYdium project began in 1997 and so far has
involved two faculty members, two software engineers, an
instructional designer, eleven undergraduate programmers, and
three technical writing interns. We are continuing to add new
features to the Virtual Lab and are now developing tools to help
instructors author interesting assignments that build on the
Virtual Lab and other simulations. We welcome your comments
and suggestions for future versions of our software at
feedback@ir.chem.cmu.edu.

21
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