Introduction to Force Lab


Name:

Obtain a spring balance, a 100g mass and a 200g mass.

1. Observe the two scales on the spring balance.  Gently pull on the balances. What happens to the reading on the two scales?

2. As you have seen, one scale on the balance corresponds to mass and the other scale corresponds to force.  The unit of force in the metric system is the Newton.  When you pull on the balance, what is the reading on the balance a measure of?

3. By analyzing the spring scale you can tell that its purpose is to covert _____________ to _________________.

4. Attach the spring balance to the 100g mass and hold the balance vertically.  What does the mass scale of the balance read?  What does the force scale read?

5. If the spring balance suddenly disappeared, what would happen to the hanging mass? Why?

We can represent forces by vectors that point in the direction of the push or pull.  The length of the force vector represents the magnitude (the “strength”) of force.  A force diagram shows the forces acting on a particular object.  The forces are drawn as arrows with the appropriate relative lengths.  It is very important to label the forces by what they originate from and what they act on. Below is a diagram of the 100 g mass.  Note that the object that we are drawing the forces acting on does not have to look like the object itself.

6.  On the diagram above, draw and label a vector representing the force that the spring balance exerts on the mass.  Make sure you label the force by what it originates from and what it acts on (i.e. F this on that).  Next to the vector, put the value of this force.


7.  On the same diagram, draw and label the other force that acts on the mass as it hangs from the spring balance.  Put the value of this force next to the vector.

Teacher check point
It is possible to classify forces into two types, they are the following
Contact forces- Forces originating form objects outside your system that act on your system by directly touching your system.

Long-range forces- forces originating from objects outside your system that act on your system without directly touching your system.  Some example of long-rang forces are gravity and the magnetic force.

8. Draw a picture of a book sitting on a table.

9. Draw a dotted line around the book.

10. Identify the contact forces on your book.  (forces that are contacting your book through the dotted line)

11. Identify the long range forces acting on your book.  (forces that you know are present but are not touching the book through the dotted line.)

12. Draw a force diagram for the book, labeling the forces and drawing the force vectors with appropriate lengths.

Teacher Check Point
13. A person leans against a wall.  The person does not slip.  To figure out what force is responsible for keeping the person stuck to the floor, go to the wall and lean back on it.  Concentrate on what your feet feel and what must happen between your feet and the floor for you not to fall.  

A. Try to increase the angle you are leaning into the wall.  What happens?

B. If you were trying to do this on ice, what would happen? Why?

C. What force keeps you from slipping?

Free Body Diagrams Represent Objects as Dots and draw the forces applied to them as arrows that represent the direction and magnitude every force applied.

D. Draw a free body diagram for the person with forces drawn their appropriate lengths and labeled correctly.  The force on you feet from the floor is called static friction and it always acts opposite to the direction that something would slip if it could.  Remember that objects in force diagrams do not have to look like the objects them selves so it is ok to draw the person in the diagram as a box.

Practice Problems (for each situation, draw a velocity diagram and a free body diagram for each)
1. A flowerpot falls freely from a windowsill. (ignore any forces due to air resistance)
Velocity Diagrams




Free Body Diagram

2. A sky diver falls downward through the air at constant velocity.  (Remember, the air exerts an upward force on the person)

Velocity Diagrams




Free Body Diagram

3. A cable pulls a crate at constant speed across a horizontal surface.  The surface provides a force that resists the crate’s motion.

Velocity Diagrams




Free Body Diagram

4. A rope lifts a bucket at constant speed. (Ignore air resistance)

Velocity Diagrams




Free Body Diagram

5. A rope lowers a bucked at constant speed. (Ignore air resistance)

Velocity Diagrams




Free Body Diagram
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