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Hot Air Balloon Engineering Post-Test

Directions:  Read the questions below.  Answer each as directed.   

1.  What property of an object does “mass” describe?  (Circle one)

a. The weight of the object on earth due to gravity

b. The amount of stuff that makes up an object 

c. The amount of space an object takes up at room temperature

d. None of the above

2.  Which choice best describes the “volume” of your hot air balloon? (Circle one)

a. The temperature of the particles inside

b. The weight of the balloon

c. The space the balloon takes up

d. The width of the balloon

e. None of the above

3.  The “density” of an object is a combination of two properties.  Circle those two    

     properties from the list:


a.  Length       b.  Mass       c.  Weight      d.  Volume     e.  Speed     f.  Force 

4a.  Describe the arrangement and behavior of particles in a gas.  

4b.  Why do you think they have this arrangement and behavior?  Think about the kinetic energy of   the particles

5.  How does the behavior of the particles in a gas change when you heat the gas?
6.  What is most likely to be true of a state of matter with fast-moving particles: (circle one)

a. It will be very dense

b. It will not be very dense

c. Density will not be affected

7.  Circle True or False: If two objects are the same size, their densities tell you which one has a larger mass.  



True


False

8.  Kinetic energy is the energy a particle has because it is: (Circle one)

a. Large

b. Radioactive

c. Moving

d. Reacting

e. None of the above

9.  Describe in detail what happens to the kinetic energy of particles when you add heat.

10.  What happens to the collisions between particles in a gas when you add heat?

11.  Conservation of particles tells us (circle all that are true):

a. When we heat the gas particles in a balloon, some of the particles are destroyed.

b. When we heat the gas particles in a balloon, we can’t change the number of particles, even if their behavior changes.

c. When we squeeze on a balloon, particles are pressed closer together.

d. When we squeeze on a balloon, some particles disappear.

e. When we open a balloon, new particles are created.

12.  Your hot air balloon has an opening where gases can enter or leave the balloon.  Why 

       does the mass of a hot air balloon decrease when the gas in the balloon is heated?

Draw what is happening to the particles

 of gas in the balloon and explain in words.


13.  A closed rubber balloon has no openings, so it is very difficult for particles to enter or leave the balloon.  Why does the volume of a rubber balloon increase when the gas in the balloon is heated?

Draw what is happening to the particles

 of gas in the balloon and explain in words.

14.  Does the kinetic energy of particles in a substance increase or decrease when you add heat? Explain.

15.  An object will float in air if:  (circle one)

a. It is lightweight

b. It is less dense than the surrounding air 

c. It is hot

d. It has a large volume

e. a and c

f. a and d

16.  Can you tell whether an object with a mass of 1 kilogram will float in air?  Why or why not?

17.  When you heat up the particles inside your balloon, what changes to allow the balloon to float? 

18.  Suppose that you design a hot air balloon and it doesn’t float, even when filled with hot air.  What could you do to make it float (circle all that might work)? 

a. Increase its volume, without increasing mass

b. Increase both the volume of air and increase mass at the same rate

c. Decrease its mass, without decreasing volume

d. Decrease the mass and decrease the volume at the same rate

e. None of the above

19.  Which of the following can you learn from the periodic table (circle all that are true)? 

a. The number of protons in the nucleus

b. The mass of one atom of an element

c. The average temperature of an element

d. Groups of elements that have the same properties

e. Where elements are found in nature

20.  Explain in your own words when an object will float in air?

21.  Study the information in the periodic table squares below.


21a.  If you had a hydrogen filled balloon, a helium filled balloon and an oxygen filled balloon which would float best in air?  Why?

21b.  Find the atomic mass of H2O and explain how you found your answer.

21c.  Find the atomic mass of He2 and explain how you got your answer. 
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22  Use the graph to answer the following questions.

a. Circle all the balloons that you think will float in the graph.  Explain why you chose these.

b. Give the mass and the volume of the Helium (He) balloon.

Mass:





Volume:

c. Give the equation and find the density of the He  balloon.

d. Describe three things you could do to make the He balloon float better. 

e.  If you had a balloon with a density of approximately 1.2g/cm3 would it float in air?  Why/Why not?
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Sheet1

				CO2		Helium		Argon		Nitrous oxide		Helium		Hydrogen		Oxygen		Propane		Neon		Nitrogen				Air

		radius		5		7.2		7.5		6.5		4.5		6		7		3		9.5		5.5		cm		4

		P		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.2		1.2		atm		1

		V		0.5235987756		1.5634575664		1.7671458676		1.15034651		0.3817035074		0.9047786842		1.4367550402		0.1130973355		3.5913640018		0.6969099703		L		0.2680825731

		r		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		L*atm/mol/K		0.082

		T		300		300		300		300		300		300		300		300		300		300		K		300

		n		0.0319267546		0.0953327784		0.1077527968		0.0701430799		0.0232746041		0.055169432		0.0876070146		0.006896179		0.1751884879		0.0339956083		mol		0.0108976656

		amu		44		4		40		48		4		2		32		44		20		28		g/mol		29

		gas mass		1.4047772028		0.3813311137		4.3101118723		3.3668678341		0.0930984164		0.1103388639		2.8034244688		0.3034318758		3.5037697579		0.9518770326		g		0.3160323016

		balloon mass		0.9		0.9		0.9		0.9		0.9		0.9		0.9		3.4		0.5		0.5		g

		total mass		2.3047772028		1.2813311137		5.2101118723		4.2668678341		0.9930984164		1.0103388639		3.7034244688		3.7034318758		4.0037697579		1.4518770326				0.3160323016

		volume		0.5235987756		1.5634575664		1.7671458676		1.15034651		0.3817035074		0.9047786842		1.4367550402		0.1130973355		3.5913640018		0.6969099703				0.2680825731

		density		4.4018002147		0.819549658		2.9483202081		3.7092022248		2.6017534478		1.1166696138		2.5776310958		32.7455271911		1.1148326251		2.0833064448		g/L		1.1788617886

		gas		CO2		Helium		Argon		Nitrous oxide		Helium		Hydrogen		Oxygen		Propane		Neon		Nitrogen				Air

		mass		2.3047772028		1.2813311137		5.2101118723		4.2668678341		0.9930984164		1.0103388639		3.7034244688		3.7034318758		4.0037697579		1.4518770326				0.3160323016

		volume		0.5235987756		1.5634575664		1.7671458676		1.15034651		0.3817035074		0.9047786842		1.4367550402		0.1130973355		3.5913640018		0.6969099703				0.2680825731
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Sheet3

						predict		matched		"real"		"real"

				Air		CO2				(Kiran)		(Jourdin)		(Pedro)		(Dan)		(Denzel)

		radius		1		5.5704230082		5.5704230082

		P		1		1.5		1.5

		V		0.0041887902		0.7240242914		0.7240242914

		r		0.082		0.082		0.082

		T		300		300		300

		n		0.000170276		0.0441478226		0.0318181818

		amu		29		44		44

		gas mass		0.0049380047		1.9425041966		1.4		1.2		1.2		1.3		1.4		1.2		1.6		1.7		1		1.5

		balloon mass				0.9		0.9		0.9		0.9		0.9		0.9		0.9		0.9		0.9		0.9		0.9

		total mass		0.0049380047		2.8425041966		2.3		2.1		2.1		2.2		2.3		2.1		2.5		2.6		1.9		2.4

		volume		0.0041887902		0.7240242914		0.7240242914		0.75		0.55		0.45		0.5		0.41		0.6		0.55		0.5		0.4

		density		1.1788617886		3.9259790454		3.1766889967		2.8		3.8181818182		4.8888888889		4.6		5.1219512195		4.1666666667		4.7272727273		3.8		6

		gas density				2.6829268293		1.9336367806		1.6		2.1818181818		2.8888888889		2.8		2.9268292683		2.6666666667		3.0909090909		2		3.75

										2.6561235663





Sheet2

						predict		matched														Yellow balloons

				Air		CO2				Helium				Helium				Argon				Propane				Air

		radius		3.2626763334		4.7746482928		4.7746482928		6.9232400245		6.9232400245		5.6181694911		5.6181694911		3.8197186342		3.8197186342		4.2176059919		4.2176059919		4.2176059919

		P		1		1.5		1.4714682925		1.5		1.5		1.5		1.5		1.5		1.5		1.2		1.2		1				Real

		V		0.1454824437		0.4559453264		0.4559453264		1.3900063207		1.3900063207		0.7428020957		0.7428020957		0.2334440071		0.2334440071		0.3142582054		0.3142582054		0.3142582054		He		0.176		0.176		4

		r		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		0.082		CO2		1.93		1.93		44

		T		300		300		300		300		300		300		300		300		300		300		300		300		Ar		2.14		1.75		40

		n		0.0059139205		0.0278015443		0.0272727273		0.084756483		0.084756483		0.0452928107		0.0452928107		0.0142343907		0.0142343907		0.0153296686		0.0153296686		0.0127747238		Propane		2.14		2.48		44

		amu		29		44		44		4		4		4		4		40		40		44		44		30

		gas mass		0.1715036938		1.2232679489		1.2		0.3390259319		0.3390259319		0.1811712429		0.1811712429		0.5693756271		0.5		0.6745054164		0.78		0.3832417138

		balloon mass				0.9		0.9		0.9		0.9		0.9		0.9		0.9		0.9		3.1		3.1		3.1

		total mass		0.1715036938		2.1232679489		2.1		1.2390259319		1.2390259319		1.0811712429		1.0811712429		1.4693756271		1.4		3.7745054164		3.88		3.4832417138

		volume		0.1454824437		0.4559453264		0.4559453264		1.3900063207		1.3900063207		0.7428020957		0.7428020957		0.2334440071		0.2334440071		0.3142582054		0.3142582054		0.3142582054

		density		1.1788617886		4.6568477095		4.6058153872		0.8913815092		0.8913815092		1.4555306845		1.4555306845		6.2943386094		5.9971554521		12.010841251		12.3465352181		11.0840119827

		gas density				2.6829268293		2.631894507		0.243902439		0.243902439		0.243902439		0.243902439		2.4390243902		2.1418412329		2.1463414634		2.4820354304		1.2195121951

		gas				CO2				Helium				Helium								Weight		3.5		3.05

		mass				2.1232679489				1.2390259319				1.0811712429								Balloon		3.1		3

		volume				0.4559453264				1.3900063207				0.7428020957								Air		0.3832417138		0.8431317705

																						Propane		0.7832417138		0.8931317705






