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Chemistry — Unit 2 Matter & Energy

~__ Mass, Volume, and Density
1. Study the matter shown in Figure 1. Each dot represents a
particle of matter. [Assume the particles are uniformly

distributed throughout each object, and particles of the
same size have the same mass.}

a. Inthe table below, show how the masses, volumes, and

densities of A and B compare by adding the symbol <, >,
or = to the statement in the second column.

b. Explain your reasoning for each answer in the last column.
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Ficure 2 2. Study the matter in Figure 2. [Assume the particles
__- are uniformly distributed throughout each object,
A C and particles of the same size have the same mass.|
a. In the table below show how the masses,

volumes, and densities compare by adding the

symbol <, >, or = to the statement in the second
column.

b. Explain your reasoning for each answer in the
last column.
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3. Is object E or object F more dense? |Assume the particles are
uniformly distributed throughout each object, and particles with
a larger size have a larger mass.| Explain your reasoning.
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4. In Figure 4 below, a graph shows the relationship between mass and volume for two substances, A and |

Use the graph to answer questions about these two substances. ‘ Figure 4

Two Pan Blance

You have built a simple two-pan balance shown above to
compare the masses of substances A and B.

a. What would happen to the balance if you put equal 5T o TN
_masses of A and B in the two pans? Explain your Volume (mL)
reasoning. 1 ; J |
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b. What would happen to the balance if you put equal volumes of A and B in the two pans‘7 Explaln your
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¢. Find the slope of the line for both A and B using correct units. State the physusal meaning of the slope
for each substance IR f) :
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d. If you putJDJLmL of A in one balance pan, how much mass of B would you need i n the other pan to
make it balance? Expla q/our reasomng \L\ D q ‘ 0Cal )C Ha | 1055 N mnd B
1, Mg '

)(,H D“l_S ?D\m‘,\”ig U}*M\;N‘r::c\ n\!f {,; |01;W\ \‘( A Nos @

e. If you put 35 0 mL of B in one balance pan, what volume of A would you need in the other pan to make

it balance? Explain your reasoning. . 1 \ \LD ! ) 1‘5
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f. Water has a density of 1.00 g/mL. Sketch the line representing water on the graph in Flgure 4
DN\ ~hu ""M 1(.,“

. Determine whether substance A and B will sink or float when placed in a bucket of water.

float B: sink float (circle correct response)
Defend your answer usin ‘% the mass vs. volume graph, and your outstanding understanding of density.
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J. Sketch a graph of/mass vs volume for titanium, copper and
mercury.
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b. Find the mass of these metal cubes: (Show your work below) 1 al
lead cube 10.%

nickel cube
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7. Ahcm_’s cheapskate boyfriend gave her a ring he claims is 24 carat gold. Alicia is skeptical. After
cl}en'nstry class the next day she measures the mass of the ring, finds the volume of the rin ; by water
dlsplaceme}lt, and then calculates the density of the ring. Should she treasure the ring as h%s grst trul
generous gift to her, or throw it at him the next time he walks by? Defend your answer. 4
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3. A student filled a graduated cylinder with water and read the miniscus at 25.8 mL. The student then dropped
a solid material into the graduated cylinder and the water level rose to 35.9 mL. If the solid material had a

density of 2.99 g/le determine the mass of the solid object. 20 ' 5, S il i
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EXTRA CREDIT

Refer to the table of densities on page 3 of this worksheet to answer these questions:

1.8 Y. 4 .94
You have some iron wire, copper wire, and titanium wire (all the same gauge, or diameter). Your lab group
measured out a length of wire that is exactly 10.00g for each type of metal wire.

2. Which of these 3 metal wires would be the longest? 1.87= 100021 7\ m!| o
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b. Which of these 3 metal wires would be the shortest? < -
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c. 'Explain your reasoning for answers a. and b. _
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um wire has a mass of 0.15 g, how long would the 10.00g wire

d. Ifevery 1.0 cm length of the titan | .
o for the two quantities you are working with)

? (Hint: ‘te a conversion rati
be? (Hint: write a .

e. What is the diameter of the titanium wire? (Hint: diameter is related to volume; assume itisa

cylinder — Geometry! Oh, yeah!) TR Ve SUREY
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