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Name:

Chapter 3 Study Guide and Problems






Aims: To identify mass and weight as properties of all matter and to learn how to measure them; to learn the difference between mass and weight.

1. Read ss. 3-1 to 3-13.

2. Distinguish between mass and weight. Identify their SI units of measure.

3. What two factors influence weight? Does location have the same effect on mass?

4. What instrument is used to measure weight? Mass?

5. Carefully read Hooke’s experiment on elasticity. What does Hooke’s Law state?

6. Describe the graph of a direct proportion.

7. What does it mean when we say the iron is denser than aluminum?

8. Define density. What formula is used to calculate density? What is its unit of measure?

9. What is the density of water? 

10. Define specific gravity.

11. How do you determine the density of a substance, given its specific gravity?
12. NOTEBOOKS: Problems (1-21), pp. 42-43.
13. HAND-IN ASSIGNMENT: Questions (10-15), p. 42.
14. TEST




Practice:   Show all work for each problem. Watch the units of measure!
1. Write the density in terms of g/cm3 and kg/m3 when the specific gravity is:

a.   0.95
b.   1.32
c.   2.57
d.   5.20
Density of water = _____ g/cm3 or _________ kg/m3
Density of a substance = specific gravity x density of water
2. Calculate the density, D. Use the unit of measure that applies to the data given:

a.   m = 5.2 g

 V = 3.7 cm3
b.   m = 890 kg
 V = 1000 m3

D = m / V
3. Calculate the mass.

a.   D = 0.82 g/cm3

V = 3.00 cm3
b.   D = 750 kg/m3

V = 50 m3
c.   D = 1.3 x 103 kg/m3
l = 3.0 m, w = 5.7 m, h = 65 cm  (Calculate the volume)

Since D = m / V,  solving for m gives us m = D·V
4. Calculate the volume.

a.   D = 7.2 x 102 kg/m3

m = 1440 kg
b.   D = 2.57 g/cm3


m = 5.03 g

Again, begin with D = m / V and solve for V.


V = m / D
5. What is the mass of the water that fills a tank 7.0 m long, 5.2 m wide, and 9.2 m high?
Calculate the Volume of the tank. You know the Density of water. Now, solve for mass:   m = D·V      Watch which D you use! (based on the unit of measure for V)
6. What is the mass of the water that fills a tank 75 cm long, 19 cm wide, and 24 cm high?
Similar to problem 5.
7. What is the density of a cube of metal that has a mass of 5.24 g and increases the water level in a graduated cylinder from 10.0 ml to 12.1 ml?

What is the relationship between mL and cm3?  Calculate the Volume from the data given in the problem. You know the mass of the substance. Now calculate the Density:  D = m / V
8. What is the weight of an object with a mass of _____ when placed on the surface of the earth?

a. 100 kg
b. 75.2 g
c. 65.9 mg

Weight = (mass, in kilograms)(acceleration due to gravity)


w = m·g, where g = 9.81 m/s2 for the surface of our planet.


9. What is the mass of an object on the surface of the earth that weighs ____.

a. 975 N
b. 38 N 
c. 0.49 N

Use w = m·g and solve for m.


mass = (weight) / ( 9.81 m/s)
Use what you practiced in problems 1 to 9 to answer questions 10 to 12.

10. An atom fills a cube with an edge of 3.5 x 10-12 m. 

a. What is the volume of the atom? 
b. If the atom has a mass of 9.7 x 10-27 kg, what is the density of the atom?
11. What is the density of water in g/cm3? In kg/m3?
12. a. What is the volume of 50 g of water?
      b. What is the volume of 50 kg of water?
13. Graph the following data. Determine the elastic constant (slope of the graph).
      Where has the elastic limit been exceeded?  (How do we know the elastic limit has been exceeded?)

Force
(N)


Elongation (cm)
1.0



2.0

2.0 4.0

3.0 6.0

4.0 8.0

5.0 11.0

6.0 14.0

7.0 18.0


