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Student Questions for “Fireworks” (Worksheet 3)
1. Identify the four key components of all fireworks.

2. What is the purpose of “stars” in an aerial shell?

3. In a typical aerial burst, how many explosions take place? What happens in each explosion?

4. Which of the gas laws explains what happens when an aerial shell explodes?

5. The article describes two ways in which light can be produced. What are they?

6. Name two metal ions capable of producing red colors in fireworks.

7. In how many states is it legal to purchase fireworks? 

Answers to Student Questions:

1. Identify the four key components of all fireworks.

All fireworks have four main ingredients—fuel, oxidizing agent, colorant and binder. The fuel is the material that explodes. The oxidizing agent supplies the extra oxygen needed to cause the shells to explode. Colorants produce the array of colors typical of aerial blasts. And binders are used to keep the other components together in the shell.

2. What is the purpose of “stars” in an aerial shell?

Stars contain the colorants that provide the fireworks colors.

3. In a typical aerial burst, how many explosions take place? What happens in each explosion?

There are three explosions. The first is the lifting charge that sends the shell into the air. The second is the bursting charge that makes noise and sends the stars scattering. The third is each of the stars exploding, creating color.

4. Which of the gas laws explains what happens when an aerial shell explodes?

Because the explosion creates a volume of gas at a very high temperature, the gas expands rapidly, resulting in an explosion. The gas law that relates the volume and temperature of a gas is Charles’ Law.

5. The article describes two ways in which light can be produced. What are they?

The two process by which light can be produced are incandescence and luminescence. Incandescent light is produced when a substance is heated so much that it begins to glow. Heat causes the substance to become hot and glow, initially emitting infrared, then red, orange, yellow, and white light as it becomes increasingly hotter. Luminescence is light produced by electrons inside metal atoms. These electrons absorb energy from the heat of the explosion, which causes them to move from their original ground energy state to an excited state. Nearly immediately, these electrons go to a lower energy state and emit light with a particular energy and characteristic color. 

6. Name two metal ions capable of producing red colors in fireworks. 

Either lithium ions or strontium ions are used to produce the color red in fireworks.

7. In how many states is it legal to purchase fireworks?

The article indicates that fireworks are legal to purchase in 41 states.

