Answer Key

Name UGA myID

Instructions:
e Write your name and UGA myID in the appropriate boxes. For example, my UGA myID is sb62953.
e Write the answer for each question in the box beside or below the question:
o For multiple-choice, write the letter corresponding to your answer.
o For numeric response, write the answer with the designated formatting.
o For fill-in-the-blank, write the word.
o For free response, type what you need to answer the question.
o For true/false, type either true or false.
e Take a picture of the worksheet, convert it to a .pdf file, and upload it to Gradescope before 5:00 p.m. on
1/26:
o Instructions for converting pictures to a .pdf are on eLC in the Welcome Module.
o Instructions for uploading the assignment to Gradescope are also in the Welcome Module.
e Remember to write legibly! If Gradescope and I can’t read it, then it can’t be graded.

Density and Its Use in Problem Solving

The Model: Volume

Length of each side: 2.54 cm

Length of each side: 5.08 cm

The volume of a cube is length x width x height. Calculate the volume of each cube and enter the appropriate
units:

1. 2.54 cmside length [(16.4 cm”3

N
2. 5.08 cm side length 131 cm”"3




3. How much longer are the sides of the 2™ cube compared to the 1% cube?

a. 2x
b. 4x
c. 6x
d. 8x
e. 10x

4. How much larger is the volume of the 2™ cube compared to the volume of the 1 cube? Please
round to the nearest whole number.

a. 2x
b. 4x
c. 6x
d. 8x
e. 10x

5. What is the relationship between the difference in side length and the difference in volume between the

two cubes? Does it make sense with your knowledge of volume and the equation you used to calculate
it?

The size length of the larger cube is 2x the smaller cube, and the volume is 8x larger. This
makes sense, because volume is cubic, and 273 = 8.

The Model: Mass and Volume
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6. Is the mass of a compound proportional or inversely proportional to its volume?

proprotional




7. Without doing any calculations, use the graph to rank the substances from highest to lowest density.

glass water N methane

8. Does density change as the mass or volume of a sample changes? Explain why or why not.

Density does not change as the mass or volume changes. If the volume of the substance
changes, the mass will change proportionally. If the mass changes, the volume will change
proportionally. Density does not change as the amount of substance changes.

9. Calculate the density of an object that has a mass of25.3 g and a volume of 36.3 mL. Show your work
in the large box and report your answer in the small box with units.

0.697 g/mL

25.3 ¢/36.3 mL = 0.697 g/mL

10. Calculate the mass of an object that has a density of 1.52 g/mL and a volume of 26 mL. Show your work
in the large box and report your answer in the small box with units.

40. g OR 4.0 x 10”1 g

26 mL*1.52g/1 mL=40.9




11. Calculate the volume of an object that has a mass of 52.3 g and a density of 19.08 g/mL. Show your
work in the large box and report your answer in the small box with units.

2.74 mL

52.3g*1mL/19.08 g =2.74 mL

12. A steel beam that is 30.0 inches long, 4.0 inches wide, and 2.0 inches tall is needed to complete a
structure. What is the mass of the beam in grams if the density of steel is 8.05 g/cm’®? Show your work
in the large box and report your answer in the small box with units.

3.2x10M g

30.0in*2.54cm/lin=76.2cm
40in*254cm/1in=10.16 cm
20in*2.54cm/1in=5.08 cm

76.2 cm(10.16 cm)(5.08 cm) = 3932.9 cm”3

3932.9 cm”3 * 8.05g/cm”3 = 31,660 g = 3.2 x 104 g




. You find a shiny, polished sphere but don’t know the identity of the substance. It has a mass 0£99.75 g
and a radius of 1.314 cm. Identify the substance.

Use 3.14 for pi. Show your work in the large box and report your answer in the small box with units.

Substance | Density (g/cm®)
Aluminum | 2.702

Titanium 4.54

Gallium 5.907

Zinc 7.13

Silver 10.5

silver

Palladium 12.02

Rhodium 12.41

V = (4/3)pi(r3)
V = (4/3)(3.14)(1.314 cm)*3 = 9.498 cm"3

99.75 9/9.498 cm”3 = 10.50 g/cm”3
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