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	Chapter II – Mechanical Equilibrium

	What is the big idea?
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What does this mean?

Equilibrium  means __________________________________

Mechanical Equilibrium means that there is no CHANGE of 

___________________

An unbalanced force changes the resting state.  What are two examples of an unbalanced force that could be exerted on formation shown on the right?



	Chapter 2.1 Key Concept 1: 


	1. Define Force:

2. How is a force related to motion?

3. Differentiate between force and net force:
4. What is the unit for force: 




Applied Forces                       Net Forces

          

The net force depends on the
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magnitudes and directions of the applied forces. A net force has both a magnitude (or size) and a direction (the direction the object moves in). 

What is the opposing force to gravity when an object sits on a table?


What is the opposing force to gravity when an object hangs from a rope or spring?

	Force Vectors

1. How is a vector different from a “distance”

2. What type of measure has only magnitude?

3. Provide two examples (two of each) of vector and scalar measures.

4. When force vectors are drawn, they should be drawn to scale.

5. Can you add force vectors like you can scalar measurements?  Why? 



	CONCEPT CHECK 1:  How can you change an object’s state of motion? 


	=
          THOUGHT QUESTION:  A constant force is applied to change the motion of an object.  If there is no opposing force, will the object move at at constant rate or an increasing rate of speed.   Explain why. 



	Chapter II – Mechanical Equilibrium

	Chapter 2.2 Key Concept 2: 



	1. Define Mechanical Equilibrium:

2. What does the Equilibrium Rule state: 
3.  Write the mathematical version of the Equilibrium Rule:

4. Explain what is meant by  “The vector sum equals zero”   using the words magnitude and direction.

5. If something is suspended (hung), what force is acting on the object besides gravity.



	The scaffold on which the painters are standing is in equilibrium.  Considering the “size” and position of the painters, draw all forces that are acting on the board on which the painters are standing.
Name all forces and be sure to draw the arrow length based upon the magnitude of the force.

NOTE: you always START the base of the vector at the 
object and draw in the direction the force is exerted.

If the person on the left weighs 100 N and the person on the right weighs 50 N, estimate the net force on the scaffold board: 


THINK!
If the gymnast hangs with her weight evenly divided between the two rings, how would scale readings in both supporting ropes compare with her weight? Suppose she hangs with slightly more of her weight supported by the left ring. How would a scale on the right read?



	CONCEPT CHECK 2:  Express the Equilibrium Rule Mathematically: 



	CHAPTER 2.3 Key Concept #3:


	1. What is a support force?  What is the other “name” for a support force?
2. When considering “opposing forces”, one is given a negative value, the other a positive.  Which force is designated as positive?  Why?

3.  What actually provides the support force on the table?

4. What is the net force on a bathroom scale when a 110 lb person stands on it.

5. For an object at rest on a horizontal surface, what is the support force equal to?


	CONCEPT CHECK 3: For an Object at Rest on a  Horizontal Surface, What is the Support Force Equal To?



	CHAPTER 2.4  Key Concept #4:



	1. What is the difference between static and dynamic equilibrium? 

2.  Why does this dude need to keep pushing the chair to keep the speed of the chair constant?  What force is opposing his “push”
 SHAPE  \* MERGEFORMAT 



3. A plane travels at a constant speed of 250 miles per hour.   What forces are acting on the plane?  What must these forces do?  There are vertical and horizontal forces.  Can you name all of them?  Which forces are positive?  Which are negative?  Why?
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	CONCEPT CHECK 4: How are Static and Dynamic Equilibrium Different?




	CHAPTER 2.5  Key Concept #5:



	Often, the forces on an object are not “parallel forces”.    When this occurs, the vectors cannot be added or subtracted simply because with all vectors, direction must be taken into account.   We must account for forces like this all the time.  For example, quarterbacks must take into account the a crosswind in the stadium, if they are throwing a ‘hail Mary’ pass. Swimmers must consider riptides, and sailors want to go north, even if the winds are blowing northwest.
1. To find the resultant of nonparallel vectors the ____________________________ is used.

2. If two forces are at right angles to each other, The object will move as shown in the diagram above.  To determine the path the object will follow, each vector is drawn to scale (based upon its force, and a parallelogram is created (in this case a rectangle, 
since the forces are perpendicular).  
The length of the diagonal represents the combined forces, and can be either “measured” or calculated.   For this class we will deal only with forces at right angles and utilize graph paper to estimate either the vector for the net force or use the net force vector to estimate the force and direction of force exerted on the object.  Use a ruler to measure the vectors above, and to calculate the resultant.  Then measure the resultant to verify your measurements.  This is fairly easy to do since we can use the Pythagorean theorem (a2 +  b2 = c2 ).where c is the resultant.

Note that when you create the parallelogram, the vector will always intersect the opposite corner of the parallelogram.  The resultant is measured from the base (start) to the intersection point.


3. Look at the next diagram. Suppose the girl as a weight of 100 Newtons.  Each of the ropes is an equal length.  Use the picture to estimate the tension on each of the ropes. 
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