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KMT and Gas Laws Test (56 test pts)
[image: ]
1. (2 pts) To the right, is a graph of the total number of molecules (x 10-22) found in one liter samples taken at various altitudes in the Earth’s atmosphere.  Using your knowledge of gas density, explain the shape of the plotted data.












2.  (1 pt) Assuming that, for an ideal gas, other variables are constant, what is the mathematical relationship between:

	
	Inverse
	Direct

	V (volume) and P (pressure)  
	
	

	V  and T (temperature)
	
	

	P and T
	
	

	P and n (# of moles)
	
	

	V and n
	
	


\
3. [bookmark: OLE_LINK1] (3 pts) In the Boltzmann 3D program (which obeys the KMT postulates), you watched a simulation of gas particles.  When you monitored the behavior of individual gas particles, you found that:
a. between collisions, particles (slowed down/ kept the same speed/ sped up).
b. between collision particles traveled in (straight lines/ curved lines).
c. particles traveled at the (same/different) speed(s).
4. (1 pt) In the second part of your Boltzmann 3D study, radius, mass, temperature and number of particles were studied.  Circle the factors having a significant impact on wall pressure.
radius 			mass			temperature 		 # of particles

 
5. At the beginning of this unit, you explored gas properties at a series of lab stations.  Briefly explain what happened at a molecular level.  You must use the words “air molecules” in the explanation.
a. [bookmark: OLE_LINK2][bookmark: OLE_LINK3][image: ](2 pts) Station 1 – Cartesian diver - squeeze bottle and test tube sinks
b. (2 pts) Station 3 – Balloon in soda bottle mouth would not inflate without a hole in the bottle. 
c.  (2 pts) Station 9 – Balloon shrank when dipped in ice water
d. (2 pts) Station 11- Pressure in copper ball increased when dipped in hot water
6. [image: http://www.arborsci.com/images/pressure_pumper.jpg](2 pts) At Station 10, (thermometer in a bottle), both pressure and temperature increased as you pumped more air into the bottle.  Using Kinetic Molecular Theory (KMT) and/or Law of Conservation of Matter (LCM) , explain why.










7.  (2 pts) Refrigerators work by manipulating gas properties.  The last part of the refrigeration cycle involves cooling a hot gas.  If a refrigerant gas is cooled at a constant pressure until it contracts to one-fourth its initial volume, what change in its kelvin temperature occurs? 
_______ of original temperature
8. (5 pts) You buy a 3.0-L helium balloon in a mall and put it in a car. The temperature in the mall is 25 °C and the temperature in the car is -8.0 °C.
a.  (2 pts) What will be the new volume of the balloon?




b. (3 pts) Make a sketch of the helium atoms in the mall and in the car.  Use “arrows with long/short tails” to show atom velocities.  





 (
Car
) (
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)


9. [image: ](3 pts) A child releases a balloon filled with helium into the air.  What do you think will happen to the size of the balloon as it rises?  Explain your answer fully.















10.  (2 pts) What is the density of a sample of hydrogen gas (H2) that exerts a pressure of 4.20 atm in a 2.40 L container at 100.0 °C?

					








11.  (3 pts) A balloon can be filled with helium to 5.0 L without bursting. Suppose the balloon is filled to a volume of 0.50 L at 22.0 °C and the gas pressure is 1.00 atm. When the balloon is released and rises in the atmosphere, pressure and temperature both drop.  Assuming the balloon bursts at a temperature of -10.0 °C, what will be the pressure when it bursts?






12.  (8 pt) Two balloons are at the same temperature and pressure.  One balloon contains 4.7 liters of Ne and another balloon contains 4.7 liters of N2. 
a. (1 pt) True or false.  The balloons have the same number of particles. 
b. (1 pt) True or false.  The balloons have the same number of atoms. 
c. (1 pt) True or false.  The balloons have the same mass. 
d. (1 pt) True or false.  The density in the neon balloon is greater.
e. (4 pts) Explain your answers to Questions (a) through (d).








13. (3 pts) Two balloons are at the same temperature and pressure. One holds 0.50 gram of hydrogen and the other holds 8.0 grams of oxygen. Which of the following statements regarding these gas samples is false?
a. The volume of the two containers is the same
b. The number of molecules in the two containers is the same 
c. The density of the hydrogen sample is less than the density of the oxygen sample.
d. The average kinetic energies of the hydrogen and oxygen molecules are the same.
e. The average speeds of the hydrogen and oxygen molecules are the same.

14. (1 pt) An ideal gas differs from a real gas in that the molecules of an ideal gas:
a. have an average molecular mass
b. have no kinetic energy
c. have a molecular weight of zero
d. have no attraction for one another

15. (1 pt) A real gas would act least ideal at what set of conditions?
a. high pressure and high temperature
b. high pressure and low temperature
c. low pressure and high temperature
d. low pressure and low temperature
e. None of the above
16. [image: ](9 pts) The diagrams to the right represent equal volumes of four gases.  Using the diagrams, answer the following questions:
a. (1 pts) True or False - These gases at the same temperature and pressure.   
b. (2 pts) Explain your answer to (a).





c. (1 pt) If the molar mass of Gas B is 38 g/mol and that of C is 46 g/mol, which gas sample is more dense?  Gas B or Gas C 
d. (2 pts) Explain your answer to (c).






e. (1 pt) To make the densities of gas samples B and C equal, which gas should expand in volume?  Gas B or Gas C
f.  (2 pts) Explain your answer to (e).







Extra credit (no credit without explanation)

(2 pts) Before a reaction, three gases share a container at a temperature of 200 K.  After the reaction, the product is in the same container at a temperature of 300 K.   If both volume and pressure are fixed, what must be true of n, the number of moles?
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