S-5-3_Performance Assessment and KEY

What Is the Density of a Quarter?
Task: You will measure the mass and volume of a quarter, and then calculate the density of the quarter.

Materials:
· 1 quarter
· triple-beam balance

· graduated cylinder (at least 50-mL)

· 100-mL beaker with water
· calculator
Safety:

· Be careful to place the quarter gently into the graduated cylinder.

· If any glassware breaks, tell your teacher immediately.

Directions:
1. Find the mass of the quarter, to the nearest tenth. Include units in your answer. 
2. In the space below, write the step-by-step procedure you will use to find the volume of the quarter.

3. Find the volume of the quarter. Include units in your answer. 
4. What is the density of the quarter? Round to the nearest tenth. Include units in your answer. 
Show your work in the space below using the formula: Density = Mass/Volume 




5. Why does the quarter sink in the water?
6. If you measured the density of two quarters, what would the density be? Explain your answer.

7. Suppose you cut the quarter in half. What would be the density of half of the quarter? Explain your answer.
8. Based on the results of your experiment, write a statement explaining the relationship between mass, volume, and density. Writing the formula is not enough.
Answer KEY

What Is the Density of a Quarter?
Directions:
1. Find the mass of the quarter, to the nearest tenth. Include units in your answer.
The mass of a quarter is about 5.7 grams. 
2. In the space below, write the step-by-step procedure you will use to find the volume of the quarter.
1. Put water into graduated cylinder and measure volume.

2. Add quarter to graduated cylinder and measure new volume.

3. Find difference in volumes, which is the volume of the quarter.
3.
Find the volume of the quarter. Include units in your answer. 

The volume of a quarter is approximately 0.5 cm3 (i.e., 0.5 mL).

4. What is the density of the quarter? Round to the nearest tenth. Include units in your answer. 

The density of a quarter is approximately 11.4 g/cm3. Accept answers between 10 and 12 g/cm3.

Show your work in the space below using the formula: Density = Mass/Volume 

Density = 5.7 g/0.5 cm3
Density = 11.4 g/cm3
5. Why does the quarter sink in the water?
The quarter sinks in water because the quarter has a greater density than the water.

6. If you measured the density of two quarters, what would the density be? Explain your answer.

The density of the quarters would be the same, because the density of a substance stays the same as you increase its mass and volume.
7. Suppose you cut the quarter in half. What would be the density of half of the quarter? Explain your answer.

The density of the quarter would be the same, because the density of a substance stays the same as you decrease its mass and volume.

8. Based on the results of your experiment, write a statement explaining the relationship between mass, volume, and density. Writing the formula is not enough.
Density is the amount of matter that is in a given volume. It is measured as mass divided by volume.

