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Work has a very special meaning for scientists.  Work is done when a force causes something to move.  When an object does not move, even though there is a force exerted on it, no work has been done.  Something must be moved for work to be done.  The amount of work done depends upon the amount of force used and the distance that an object is moved.

1.  A boy holds a heavy package for one hour.  He is very tired but has not done any work.
     Explain why he did not do any work.
     ____________________________________________________________________________

2.  A girl is coasting on a bicycle.  The bicycle is moving very fast but she is not doing any work.  
     Explain why no work is being done. 
     ____________________________________________________________________________

3.  Why is no work being done when a rocket ship moves through space?
     ____________________________________________________________________________
4.  Would you do more work pushing open an unlocked door or pushing as hard as you can against a locked door?  Explain.
     ____________________________________________________________________________

5.  You push a shopping cart and cause the cart to move.  Have you done any work?  How do you 
     know?
     ____________________________________________________________________________

6.  Suppose you stop pushing on the cart, but the cart keeps moving.  Are you doing any work 
     now?  How do you know?
     ____________________________________________________________________________

7.  Circle the letter of each sentence below that describes work being done.
1. John is thinking about his math test.
1. Joe is rowing a boat across the lake.
1. Sue is standing in line holding her groceries.
1. A pillar is holding up the ceiling.
1. Kathy handed a pencil to Sam.

Work Calculation Practice
1. A 45 N girl sits on an 8 N bench. How much work is done on the bench?



2. A boy lifts a 30 N dragon 2 meters above the ground.  How much work did the boy do on the dragon?



3. Which of the following is having work done on it? (Circle all that apply.)
a. a grocery bag as you lift it up
b. a crane moving dirt
c. a crate as you push it along the floor
d. a person sitting on a bench 


4. In the equation for work, F is the____________ applied to the object and d is the _______________ through which the force is applied.

5. If you are in a car that is being pulled down a 56.0 m path with a force of 12.5 N, what is the work done on the car?



6. A crane does work of 13,500 J with a force of 5200 N to lift a beam. How far can the beam be lifted (in meters)?



7. A 600 kg great white shark is lurking below an observation cage. His movement is being studied from a series of motion sensors below the boat. The shark leisurely charges the cage, strikes it and makes the cage rattle. 

Later, the shark returns for another run at the cage. The shark strikes the cage with 12,800 N of force.  The shark traveled for 10 m in making its run. 

The cage is designed to withstand 124,500 N-m of “work” before it breaks.  
Should the man in the cage be worried?  Explain.






8. How much work is done in holding a 15 N sack of potatoes while waiting in line at the grocery store for 3 minutes?




9. A force of 5.0 N moves a 6.0 kg object along a rough floor at a constant speed of 2.5 m/s.  How much work is done in 25 sec?
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PartB:
Stand with your arms out in front of you at waist level, palms up.

Have your partner put 2 books on each of your hands.
Lift the books to about shoulder level, then lower them.
From waist height, lft the books over your head, and then lower the books.
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Critical Thinking Questions:
1. Are you using more force when lifting 2 books than when you were holding only one book?

Explain using what you know about force and weight.
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Part C:
1. Stand with your arms stretched out to the sides (ike you're showing your wing span).
2. Have your partner put 2 books on each hand.
3. Hold the books at shoulder level until your arms get fired.

Critical Thinking Questions:
1. Are you exerting a force on the books?

2. Are you doing work in this situation? Explain.
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Information: The Meaning of Work

“Im going to work.”
“This job s hard work.”
“I worked hard to study for this test.”

In general, the word “work” refers to the effort it takes to get things done. Manual labor is seen as
work and o is mental labor.

Activites that may seem like work to you might NOT seem like work to a scientist. For exampl, if
you sit quietly and study for a long time, a scientist would say that you're not doing any work at all
And you could push against a car until you were exhausted, but i
the car doesn't move, the scientist would say you had done no work
onthe car. As you can see, there s a big diflerence between the
everyday use and the scientiic use of the word ‘work.”

Two things must happen for a force to do work on an object. First,
the force must push or pull on the object. Second, the object must
move a distance. Both must happen; otherwise, no work is done.
For example, if you pick up  book bag and put it on your desk, a
scientist would say that you have done work on the book bag.

Critical Thinking Questions.
1. What two things does work depend on?

2. Ifan object is pushed on, but does not move, is there any work being done to the object?
Why?
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Information: Calculating Work

In the scientific community, work is only done if a force is applied to an object and that object
moves a distance. To calculate the work done on an object, the force that pushes or pulls on the
object is multiplied by the distance the object moves. Work involves both force and distance.

So, how much work did you do on that book bag you lifled onto the desk? Its not hard to figure
out. Mutiply the force needed to it the bag by the distance the object as lifted. That's it In other
words: Work = Force x Distance

Force is measured in Newtons (N) and distance in measured in meters (m). When multiplying the
two o find Work, we end up with a Newton-meter (N'm). A Newton-meter is also called a Joule
(J). Work is measured in Joules (J), for James Joule, who made important discoveries about work
and energy.

Here's an example of how to calculate work:

Michael lfts his book bag, which weighs 25 N, from the floor to a desktop that is 0.80 m above the
floor. How much work does Michael do on the bag?

Work = Force x Distance
Work = 25 Nx 0.80m
Work = 20.0J

Michael does 20.0.J of work on the book bag.
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Critical Thinking Questions
1. What units is work measured in?

2. Ifa pencil drops from a desk, is work being done? Why?

3. What s doing the work on the pencil from question 27
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Put it to Use: Work Mini Lab
Problem: To investigate the scientific definition of work.

Background Information: WORK is done when a force causes an object to move in the direction of
force. For work to be done, o things must occur. First, you must apply a force to an
object. Second, the object must move in the same ditection as the force you apply. If there

is no motion, there is no work. This is very different from the way we use the word work in
everyday lfe.

Work can be calculated with this formula:
Work = Force x Distance
W=Fed

The units of force are Newtons and the units of distance are meters. Therefore, work is
measured in Newton-Meters. These units are referred to as Joules.
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A
Stand with your arms out in front of you at waist level, palms up.

Have your partner put  book on each of your hands.
Lift the books to about shoulder level, then lower them.
From waist height, lft the books over your head, and then lower the books.

son o

Critical Thinking Questions:

1. When did you do more work: when fiting the books from waist to shoulder height or when
lifting the books from waist height to over your head? Explain using what you've learned
‘about work.





