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-Use mass and volume to calculate density

-Evaluate whether objects sink or float in different liquids based on density

-Understand the effects of density on objects in our universe

Density Basics   --(Earn a 3)--

1. The best way to describe density is

a) how much matter an object has

b) how much mass is packed into a volume or space

c) how much space an object occupies

d) an object’s weight

2. If we use the units of grams (g.)for mass and cubic centimeters (cm3) for volume, then the units for density will be

   a) grams

   b) cm3
   c) g/cm3
   d) there are no units for density

3. The formula to calculate density is:

4. What is the best way to calculate the volume of an irregularly shaped object?
    a)  mass/density

    b)  water displacement with a graduated cylinder
    c)  calculate the length of the sides then multiply them

5. A balance is used to measure_____.
a) Weight

b) Mass

c) Volume

d) Density

6. In the equation D=M/V what do the letters D, M, and V stand for?

7. A cube has a volume of 5 cm3. It has a mass of 250 grams. The density of the cube is

a) 50 g/cm2 

b) 2.0 g/cm3 

c) 50 g/cm3 

d) 2.0 g/cm3 

8. Calculate the density for an object that has a mass of 96 grams and a volume of 8 cm3.



9. When two materials that have different densities, like oil and water, encounter one another, they will

a) exchange densities.

b) mix evenly.

c) repel one another.

d) separate into layers according to their densities.

  Sink or float, stack them, and calculate    --(Earn a 3.5)--

10. You are given a mystery object in science class. Your teacher asks you to determine if your object is more or less dense than water. You place the object in the water and it sinks. What statement would best describe this situation?

a) The mystery substance is denser than water.

b) Water is denser than the mystery substance.

c) They both have the same mass.

d) The mystery substance must be hollow.
11. Calculate the volume for an object that has a mass of 10 grams and a density of 5 g/cm3.
12. Circle the following materials from the table below that will float in water.                                                 (Water has a density of 1.0 g/ml)
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Dark Karo syrup or maple syrup | 1.37
Light Karo syrup 1.33
Water with food coloring 1.00
Glycerin (colorless) 1.26
Vegetable Oil (yellow) 0.91
Dawn dish washing liquid (blue) | 1.03
Rubbing alcohol (colorless) 0.87
Lamp oil 0.80
Honey 1.36
Baby oil 0.82





13. Look at the graduated cylinder.  It contains the following liquids.  Label the liquids in the graduated cylinder based on the data below. 
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14. How can boats float on water when they are made of dense metals

a) they are helped due to air inside having a low density

b) they are more dense than water and float as a result

c) we fill them with helium and they float.
d) the water holds them up
15. If the density of a silver ring is 10 g/cm3, and a silver ring has a volume of 2 g/cm3, what is the mass of the ring?
a) 20 g

b) 20 ounces

c) 5 g/mL

d) 5 g

e) silver kills werewolves and therefore has infinite coolness and mass
Hard Mode    --(Earn a 4)--
16. An initial reading of a graduated cylinders water level was 10 ml.  After placing a round object into the same graduated cylinder the final water level was 20 ml.  That same object was calculated to have a mass of 2 grams.  What is this objects density?
17. Mercury, a metallic liquid element, has a density of 13.5 g/mL. If you placed these metals listed in mercury, what would happen? 
 (Gold  19.3 g/cm3    Silver  10.49 g/cm3   Titanium 4.05 g/cm3      Zinc 7.14 g/cm3)
a) All would float.    b) All would float except gold     c) All would sink.    d) Gold would float

18. Gold has a density of 19.3 g/cm3. The idol in the Indiana Jones movie had a volume of about (1 L).    What is its mass? 

19. The gold idol in the Indiana Jones movie was replaced with a sand bag. Gold is very dense and as a result much heavier than sand. What should have happened to the trap?
20. A student finds a piece of metal on an alien spacecraft that she thinks is aluminum.  In the lab, she determines that the metal has a volume of 245 mL and a mass of 612 g. 


a.  Calculate the density.


b.  Is the metal aluminum (density = 2.7 g/mL)?

Sink or Float

1. A ping pong ball floats on water. The most accurate reason for this is

a) the ball is less dense than water

b) the ball is more dense than water

c) water has more mass than the ball

2. Mercury, a metallic liquid element, has a density of 13.5 g/mL. If you placed these metals listed in mercury, what would happen?  

(Magnesium 1.738 g/cm3    Silver  10.49 g/cm3   Titanium 4.05 g/cm3      Zinc 7.14 g/cm3)

a) All would float.

b) All would float except silver

c) All would sink.

d) Magnesium would float, the others would sink

3. When scientists divide Saturn's mass/volume they come up with a number close to 0.70 g/cm3.

The density of Saturn is ______________ than that of water, which is 1 g/cm3, so if Saturn were to be dropped into a bathtub of water it would _______________.

a) more, sink

b) less, float

c) more, float

d) less, sink

4. The density of ice in g/mL is:

a) less than 1

b) 1

c) more than 1

Density Column

5. Liquid A has a density of .90 g/cm3 , liquid B has a density of 1.15 g/cm3,

and liquid C has a density of .65 g/cm3. They are poured into a graduated

cylinder and allowed to sit overnight. Assuming that the liquids do not mix into

one another, which liquid will be on the bottom, in the middle, and at the top

in the graduated cylinder ?

a) A            b)  C          c)  B            (TOP
C                 A               A

      B                 B                C           (BOTTOM
Calculate

6. The formula to calculate density is:

a) weight X volume

b) volume / weight

c) mass / volume

7. Your teacher gives you a little square block of metal which is exactly 2 cm3. It is small, but weighs 4 grams. What is its density?
a) .5 g/cm3
b) 8 g/cm3
c) 2 g/cm3
d) none of the above

8. If the density of silver is 10.5 g/cm3, and a silver ring has a volume of 4.3 g/cm3, what is the mass of the ring?

a) 45.15 g

b) 2.44 g/mL

c) 2.44 ounces

d) silver kills werewolves and therefore has infinite coolness and mass

Sink or Float
1. Which substance will settle lower in the column? A liquid with a density of 0.8g/mL or 1.1 g/mL?

a) 0.8g/mL

b) 1.1 g/mL

2. Will gold (d = 19.3 g/cm3 ) sink or float in a beaker of Mercury (d = 13.6 g/cm3)?

a) sink

b) float

3. The density of ice in g/mL is:

a) less than 1

b) 1

c)  more than 1

4. The density of carbon dioxide gas is greater than that of air. In a container of air, carbon dioxide gas will be found:

a) at the bottom of the container

b) mixed evenly throughout the container

c) risen to the top of the container

Density Column

5. Liquid A has a density of .90 g/cm3 , liquid B has a density of 1.15 g/cm3,

and liquid C has a density of .65 g/cm3. They are poured into a graduated

cylinder and allowed to sit overnight. Assuming that the liquids do not mix into

one another, which liquid will be on the bottom, in the middle, and at the top

in the graduated cylinder ?

a) A            b)  A          c) C            (TOP
B                 C               A

           C                 B               B            (BOTTOM
Calculate

6. A scientist is brought a bar of metal that is gold in color. It is 15cm long, 6 cm wide, and 2cm thick. He uses a balance and finds that the sample’s mass is 3,474 grams. The scientist knows that the density of pyrite (fool’s gold) is 5.01g/cm and the density of real gold is 19.3 g/cm. Help the scientist calculate which he has. Is it gold or pyrite?

a) gold

b) pyrite

7. A teacher finds a small block of metal in a closet. The block is 1.5 x 4 X 10 centimeters. The block is very light. It weighs only 160 grams. The teacher wants to know if it is aluminum (density 2.70), titanium (density 4.05) or magnesium (density 1.79). Which is it?

a. aluminum

b. titanium

c. magnesium

8. The formula to calculate density depends on 

c) Mass

d) Length

e) Volume

                  d)  Both (a) and (c)
96g





Liquid�
Density (g/ml)�
�
corn syrup�
1.38�
�
ether�
1.2�
�
canola oil�
.93�
�
salt water�
1.1�
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8 g/cm3


2 g/cm3


.5 g/cm3


none of the above
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