Lab 3: The Inclined Plane & The Wedge

<Insert here an animated gif of a student attempting to lift a car 

straight up.  It takes a lot of effort, perhaps some perspiration flies off of this 

person.  The attempt is unsuccessful, and the person faints from over-

exertion.>

Introduction:  Suppose your school were to hold a contest.  The winner would get 1 million points of extra credit.   This extra credit could be used for any class or a combination of classes.  That would be an enticing prize, don’t you think?  You can practically taste that extra credit.  Here’s the catch—the winner must be the first student to raise a car 12 cm. (The car weighs 10,000 N.  That’s 2247 pounds!!!)  The rules say that the student must supply ALL of the force required, without help from anyone else.  Wow, that would require quite a force. Did you eat your Wheaties this morning?  You probably think it can’t be done, right?  Too bad, you could have used that extra credit.  


Wait a minute.  You’ve just been learning about simple machines, and how they can make work seem easier by magnifying the effort force.   With the use of a simple machine, you could lift a car 12 cm, through your own effort.  You were introduced to three simple machines in previous lessons—the lever, the pulley, and the wheel & axle.  In this activity, we will be learning about two other kinds of simple machines—the inclined plane and the wedge.

Inclined Plane Lab Activity


<In this lab, students will be allowed to change the length of a ramp.  As they do so, the effort force required will change.  Students will determine the relationship between Effort force and Effort distance.  See picture below for a general idea.  >


Here we go.  Let’s try to find out if we could use an inclined plane (just a fancy word for a ramp) to help us raise the car.  In this activity you will be allowed to change the length of the ramp by moving the slider.  Perhaps changing the length of the ramp will make it easier to push the car.  Select a length, and click on GO.  The data will be displayed, and you may choose to record this data by clicking on Record Data.




<The data should be recorded in a table such as below:>

Effort Distance

(m)
Effort Force

(N)























<Include a graphing component, such as was inserted into Gas Laws.  Effort distance would be on the horizontal axis, and effort force on the vertical.  Students would see that as the effort distance increases, the effort force required decreases.  It would be an inverse graph. (Similar to the Pressure vs. Volume graph from the gas laws lab).>

Now that we have some data, please record this in your lab packet.  Complete the table, by calculating the work input (effort force x effort distance) and the work output (resistance force x resistance distance).  Then calculate the mechanical advantage of each inclined plane.  Sketch the graph of Effort Force vs. Effort Distance.

Practice Problem:  The Inclined Plane

A moving van comes equipped with a ramp to help movers load and unload the truck.  If the ramp is 4 m long, and the truck is 1.2 m high, how much force is required to push a washing machine up the ramp onto the truck?  (The washing machine weighs 667.5 N—that’s 150 lbs.)

<Insert a button here that will show the answer when they click on it—FE = 200 N or 45 lbs.>
The Wedge

A wedge is another simple machine. It is basically an inclined plane that moves, and its mechanical advantage can be calculated the same way as the inclined plane.  A wedge is often like two inclined planes together, with both sides being inclined.  Examples of wedges include knives, axes, razor blades, or the wedge used to split wood.  Wedges are thinner at one end. The effort force applied to the thicker end is transferred to the thinner end.  As a result, a large force is exerted on a small area.  The wedge is then moved through a material to be cut or opened up.  


<Insert some pictures of an axe or a  knife.  Perhaps an animated gif with someone splitting wood with a wedge.>


Practice Problem:  The Wedge

A wedge is being used to split wood.  What is the mechanical advantage of this wedge if it is 15 cm long, and 3 cm wide?


<Insert a button here that will show the answer when they click on it—MA = 5>

After The Lab

There are several questions in the lab packet for you to answer.  Think carefully as you do.  If you have difficulty, remember that you can always come back and repeat the activity or re read the material on this page.

Coming back to the problem at the beginning:  the car, the extra credit?  Supposing you could exert a 50 pound force (~222.5 N), how long would a ramp need to be for you to win that extra credit?  (Remember, you’re trying to raise the car 12 cm.  That’s 0.12 m)


<Insert a button here that they can click on to find the correct answer—5.4 m or 540 cm.)
Height of Ramp = 12 cm





Weight of Car = 10,000 N





Length of Ramp





GO





Record Data





Length of Ramp = 





Effort Force = 








