Physics                                            



         Name:

Unit 1 Chapter 1 and 2         2012-13

Problems and Questions                       


                    Hour:

Directions:  Answer the following questions using complete sentences.  For credit on numerical problems, show all work and circle your answers.

1.  Convert each of the following length measurements to its equivalent in meters.

    (a) 2.4 cm  (b) 76.2 dam  (c) 2.1 km   (d) 343 mm

2.  Rank the following mass measurements from smallest to largest.

     11.6 mg, 1021 micrograms  0.6 cg, 0.31 mg

3.  State the number of significant figures are in each of these measurements.

    (a) 143 g

    (b) 0.074 cm

    (c) 8.750x10-2 ng

    (d) 1.072 sec

    (e) 10800 cal

    (f) 5.00 dm3
    (g) 9.9000x108 m

    (h) 55.330 kJ

4.  Round the numbers below to three significant digits and express them in proper scientific notation.

    (a) 2945x10-7 m

    (b) 0.0003495x1013 mL

    (c) 600000000 km

    (d) 1299.00 hg 

5.  Round off each of these measurements to three significant figures.  Use proper scientific notation when necessary.

    (a) 98.473 L

    (b) 0.00076321 cg

    (c) 57.048 m

    (d) 9500 sec

    (e) 12.17 oC

    (f) 0.0074983x104 mm

    (g) 1764.9 mL

    (h) 8.859 km

6.  Using the rules of significant digits, do the following arithmetic operations.  Show all your work and circle your answers.

    (a) 66.4 m + 2.33 m = ?

    (b) 0.0345 cm + 1.45 cm + 123 cm = ?

    (c) 1200 L - 34.0 L = ?

    (d) 0.335 g - 0.00211 g = ?

    (e) 0.345 m / 0.44 s = ?

    (f) (307 m)(110 m)(44.34 m) = ?

    (g) (0.045 m)(106 m)(2.34x102 m) = ?

    (h) 97600m / 2.398 s = ?

7.  Solve the following problems.  Make sure your answers are in proper scientific notation.  Do not use your calculator (you won't be able to use one on the test).

    (a) (4.0x106 m)(3.0x104 m) = ?

    (b) 9.0x106 m / 2.0x104 s = ?

    (c) 45.0x10-6 m / 9.0x10-11 s = ?

    (d) 4.2x105 s + 3.2x104 s = ?

    (e) 1.4x10-4 m - 4.3x10-5 m = ?

8.  Make the following conversions.  Show your work and circle your answer.

    (a) 32.4 g to dag

    (b) 142.5 mL to hL

    (c) 1.40x104 km to cm

    (d) 29.4 daL to cL

    (e) 0.0043 mg to g

9.  Do Think and Explain #1 and #2 on page 8 in your text.

10. Make a table listing the surface areas and volumes of cubes having sides that measure 1 m, 2 m, 3 m, 4 m, 5 m, and 6 m respectively.  Add a third column listing the ratio of the surface area to volume for each cube. (For example, the first ratio is six to one.)  Suppose you are on a building committee to design a new high school building for a town that has cold winters.  Part of the committee favors a one story building with many wings.  A second group wants a cube shaped building with several stories.  You know that heating is a major cost in the operation of a school and that heat loss takes place through the walls, ceilings, and floors of buildings.  How would you vote in this matter?  Explain why.

11. On the basis of what you have found in regard to the ratios of surface areas to volumes in Problem 10 above, explain the following facts:

    (a) Elephants have large ears containing many veins.

    (b) Elephants like to wallow in cool streams.

    (c) A shrew (one of the smallest mammals) will attack and kill animals much larger than itself to satisfy its tremendous appetite.

    (d) A hummingbird (one of the smallest birds) eats almost constantly from sunrise to sunset.

12. Two students use a meter stick to measure the width of a lab table.  One records an answer of 84 cm and the other 83.78 cm.  Explain why neither answer is recorded correctly.

13. The sides of a quadrangular plot of land are measured by a surveyor.  The lengths are 132.68 m, 48.3 m, 132.736 m, and 48.37 m.  What is the perimeter of the plot as can best be determined from these measurements?  Why is this surveyor doing more work than is necessary?

14. During a laboratory experiment, the temperature of the gas in a balloon is varied and the volume of the balloon is measured.  Which quantity is the independent variable and which the quantity is the dependent variable?  Explain.

15. According to the formula F = mv2/r, what relationship exists between:

    (a) F and r?

    (b) F and m?

    (c) F and v?

16. A relationship between the independent variable x and the dependent variable y can be written using the equation y = ax2, where "a" is a constant.

    (a) What is the shape of the graph of y versus x?

    (b) If z = x2, what would be the shape of the graph y = az?

17. The graph of braking distance versus car speed is a parabola.  Thus we write the equation d = kv2.  The distance, d, has units of meters, and velocity, v, has units meters/second.  After you solve the equation for k, what is the units of k?

18.  During a class demonstration, an instructor placed a 1 kg mass on a horizontal table that was nearly frictionless.  The instructor then applied various horizontal forces to the mass and measured the rate at which the mass gained speed (was accelerated) for each force applied.  The results of the experiment are shown in the table below.

                   Force (N)        Acceleration (m/s2)





  5.0                4.9

                     10.0                9.8

                     15.0               15.2

                     20.0               20.1

                     25.0               25.0

                     30.0               29.9

     (a) Plot on a separate piece of graph paper (not on your notebook paper) the values given in the table and draw the line that best fits all points (the line may be a curved line depending on the data points).

     (b) What is the relationship between the variables?

     (c) what is the equation of the relationship?

     (d) What is the numerical value (including the units) of the constant in the equation from (c)?

19.  The teacher who performed the experiment in #18 then changed the procedure.  The mass was varied while the force was kept constant.  The acceleration of each mass was then recorded.

                    mass (g)          Acceleration (m/s2)

                      1.0                 12.0

                      2.0                  5.9

                      3.0                  4.1

                      4.0                  3.0

                      5.0                  2.5

                      6.0                  2.0

     (a) Plot the values given in the table and draw the line that best fits (again it may be a curve).

     (b) What is the relationship between the two variables?

     (c) Write the equation of this relationship.

     (d) What are the units of the constant in the equation?

20. The density of silver is 10.5 g/cm3.  (a) What is the mass of 65.0 cm3 of silver?  (b) When this piece of silver was masses, it only had a mass of 616 g.  What volume (in cm3) of the piece is hollow?

