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Introduction


The following package provides information regarding the three gas laws described in Chapter 12 Gas Laws.  Each gas law is investigated separately.  Except for Avogadro’s Hypothesis, one or two demonstrations highlight the principle of the gas laws.  After describing the demonstration, it is expected that each person read the designated pages in the book.  From this information, the definition and mathematical equation for each gas law will be determined.  The understanding of each concept will be assessed via one or two questions at the end of each section.

Each section will have a set of assignments including pages to be read and problems to be completed.  Problems handouts will be given in class or you can access by website.  

Chemistry Level 1

Chapter 12  Gas Laws

Demonstration Handout

Volume and Temperature of Gases  (Charles’s Law)

I. Assignment

a. Perform Demonstration #1 as described below

b. Graph the data in Part 2 on the attached graph paper

c. Read Section 12.3 on Page 303-310

d. Take notes on animation in first link in GasLaws webpage on my website

e. Go to GasLaws  webpage to fill in word definition & math equation for this law.

f. Do Problem handout , CharlesLawProblemSet in website under

            GasLaws 

Part 1   Demonstration #1

Caution:
Apparatus (including coffee can) is HOT!!!

1. Directions


a. Make sure that the balloon just barely fit in the wire cage 

b. Turn on flame so that flame is not higher than ½ inch
c. Place flame under stand & coffee can ( CAN SHOULD BE HOT)
d. Place cage & balloon on top of coffee can.  

e. Record observation  (DON’T LET BALLOON BREAK)

Observations:

Part 2
Why do we add 273 to the degC to get Kelvin?  What is the temp when there is no

             volume? Let graph the data below to figure this out.


Tape two  pieces of graph paper (long wise) together with x axis (degC temp) on

bottom of graph paper.   0 degrees C show be in middle of x-axis.  Y-axis is the

            volume and it should be located in middle or side of graph paper.


Plot the point and draw a best fit line.  Then extrapolate (draw) the line back to

 when volume = 0ml (x-axis).  What is this temperature? (if everything was done

 perfectly, what should the temp be?)


Hints:
Turn the paper long wise and graph temperature on long axis (x-axis)



Data

Trial #

Temperature (C)
Volume  (cc)




1

10.0


100 





2

50.0


114





3

100.0


132





4

200.0


167


Part 4
Notes from Pg 303-310  Def. law & what math relationship can be made?
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Volume and Pressure  (Boyle’s Law)

I. Assignments

a. Perform Demonstration #1 as described below

b. Read Section 12.2 on Page 298-303

c. Take notes on animation in first link in GasLaws webpage on my website

d. Go to GasLaws  webpage to fill in word definition & math equation for this law.

g. Do Problem handout , BoylesLawProblemSet in website under

            GasLaws

Part 1
Demonstration #1 

Directions
1.
Add mini-marshmallow to uncovered syringe where plunger is

removed 

2. Replace plunger back into syringe until only 1 inch of space left

3. Place cap onto end of syringe 

4. Draw back the plunger and record what happens to marshmallow

Observations:

Part 2
Demonstration#2


Directions
1.
Add a large marshmallow to the 250ml beaker and place it under

 the bell jar.

2. Make sure the bell jar has a good seal to its base before starting the vacuum pump.

3. Make observation as air is evacuated from the jar. (you should not keep the pump on for a long time.

4. Turn off vacuum pump and pull off tube (don’t try to take off bell jar until after you repressurize the jar.  Make observation.

5. You can eat the marshmallow as long as it stayed in the beaker. 

Notes from Page 298-303

Definition of Boyle’s Law and what mathematical equation can be made?
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Temperature and Pressure  (No-Name’s Law)

I. Assignment

a. Perform Demonstration #1 & #2 as described below

b. Read Section 12.4 on Page 310-311

e. Take notes on animation in first link in GasLaws webpage on my website

f. Go to GasLaws  webpage to fill in word definition & math equation for this law.

h. Do Problem handout , NonameLawProblemSet in website under

            GasLaws

Part 1 
Demonstration #1

Directions
1.
Turn valve until it is parallel (“Open”) with adaptor

2. Turn valve perpendicular (“closed”) to adaptor

3. Record pressure on gage at room temperature

4. DO NOT TURN VALVE

5. Place ball of apparatus into ice water for ½ minute or until pressure become constant.  Record pressure & temperature

Observations:

Part 2   Demonstration #2

Caution:
Apparatus (including soda can) is HOT!!!

Directions:


a. Get soda can & add 5 ml of tap water  

b. Place soda can on heat apparatus
c. Heat soda can with bunsen burner until steam comes out of can 
d. With beaker tongs grab can near bottom  (CAUTION: CAN IS HOT AND COULD STILL HAVE HOT WATER IN IT) and invert it into water bath  

e. Record observation  (Discard can after down in trash can).

Observations (Hint: think what is happening to gas assuming no change in volume):

Definition of No-Name Law and what mathematical equation can be made?
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Volume and Number of Particles of Gases  (Avogadro’s Hypothesis)

I. Assignments

a. Read Section 10.2 Coefficients and Relative Volumes of Gases (P.234-238)

b. Take notes on animation in first link in GasLaws webpage on my website 

c. Go to GasLaws  webpage to fill in word definition & math equation for this law.


d.   Do Problem handout , AvogadrosHypothesisProblemSet in website under

    GasLaws.

THERE IS NO DEMO, SORRY (think of a balloon with a leak in it)

