Experiment #6 Work and Energy Pre-lab Questions
Hints

** Disclaimer: This pre-lab is not to be copied, in whole or in part, unless a
proper reference is made as to the source. (It is strongly recommended
that you use this document only to generate ideas, or as a reference to
explain complex physics necessary for completion of your work.) Copyjng
of the contents of this web site and turning in the material as “origi
material” is plagiarism and will result in serious consequences as
determined by your instructor. These consequences may inclu ing
grade for the particular pre-lab or a failing grade for the ghtir ster,
at the discretion of your instructor. **

1. Lift a book from the floor to the table. Did you do wor nswer this
guestion, consider whether you applied a force pardiel e displacement of
the book.

Work is defined by applying a force parallel to isplacement of an object or

applying a displacement parallel to an acti
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:1 Figure 1: Free body diagram of a book under the influence of gravity.

Notice there is always force acting on the book, due to the acceleration due to
gravity. This is in the “down” direction. Hence, according to the definition for work,
the only way to do work is by moving the book in a direction parallel to the acting
force of gravity. This means directly “up” or directly “down”. Any displacement
(movement) of the book perpendicular to the acting force does not do any work.
This means “side-to-side”.



Now, let’s consider the movement of a book from the floor to a table (see the figure
below).
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Figure 2: Displacement of a8k fflom the Floor to a Table.

Now, use the logic above and the imnage Yo determine if there is any work being done,
and where. K

2. The following graph s a constant force, in this case gravity, acts over
distance: Lifting a ma up against gravity.
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Figure 3: Graph of force versus displacement for a mass under the influence of gravity
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Show that the indicated area under the force curve is just the potential energy
stored in the object by the force, AU = mgAh. What units does the “length” of the



rectangle have? What units does the “height” of the rectangle have? What units
does the area under the curve have?

The area under the force line (the shaded area) is simply a rectangle. Determine the
equation for the area of a rectangle.

The height and width of the rectangle can be found from the difference of the final
value and initial values (sides of the box).

Height: >
AF = I:flnal |n|t|al mg 0= mg OQ

Width:

Ah=h hlmtlal hf -h

final (o]

Use the values above to get a relationship for Potential @n the area
calculation.

You can figure out the units by determining wh ysical quantity is plotted where
in the figure.

3. Think about the physics behind tossjng Il into the air and catching it. Sketch
out a plot of the ball’s positim{ t) vs. time and indicate the maximum

height.
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Throwing a ball into the air will follow the kinematic ballistic motion (we can refer
to labs 3 and 4 to see this action). Above is my diagram I drew for this question. It’s
fairly obvious where the maximum height is. ©

4. Now let’s see if you know what a graph of the potential energy should look like.
Plot the potential energy vs. time. Sketch the potential energy curve on the same
graph as the position vs. time sketch. When will the potential energy be the
greatest? When will the potential energy be the least?

The mathematical equation for potential energy is given as: 4%

U =mgh

Also note that the potential energy is a function of mass of the ob@nstant), the
acceleration due to gravity (constant), and the relative height of t ject (see
above). Use that information to draw a potential energy versu§gime graph.

5. Now for the tricky one. Sketch the kinetic energy vs. Mo Use the same graph as
the one above. When will the kinetic energy be a Maximum (velocity be the
greatest)? When will the Kinetic energy be zerg?

The mathematical equation for Kinetic e Q en as:

Kzém 2 + K = E (consta nt)
Draw a figure based on this kin@r versus time.
Have your instructor chec@r sketches before starting the experiment.

The following are @rams I made when doing my prelab for questions 4 and 5
(for comparison Consider this your “check”.]
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