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Hot Air Balloon Engineering Pre-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?
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