Name:________________________________

Chapter 4 – Vectors






      Regents Physics

Drawing & Adding Vectors
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Recall that vector quantities are quantities that have both magnitude and direction (i.e. displacement, velocity, acceleration, force, etc.)  When drawing or interpreting a vector, the Regents test focuses mainly on force vectors.  

To draw a vector, simply draw an arrowhead with the appropriate magnitude and direction.  In order to represent a magnitude, we will need to make an appropriate scale for our vector.  

For example, if I want to draw a 50 Newton vector and our scale is 1 cm = 10 N, how many centimeters will our vector have be drawn?____________ cm.  Make sure to always write your scale so that other physicists know how big your forces are!

For direction, simply point the arrowhead in the direction that you are describing.
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Let’s Practice!
1.) Draw a 50 Newton vector to the right. (Scale: 1 cm = 10 N)
2.) Draw a 40 Newton vector to the North. (Scale: 1 cm = 10 N)
3.) Draw a 20 Newton vector to the West. (Scale: 1 cm = 10 N)
Force vectors acting on the same object at the same time are called concurrent forces.  The single force that is equivalent to the combined effect of these concurrent forces is called the resultant.
For example:

1.) Nick pushes on a desk with 4 Newtons to the right.  Dan pushes on the same object at the same time with 6 Newtons to the right.  Determine the resultant force.

Clearly, the one resultant force does the same job as the two vector forces.  The process of combining the magnitude and direction of concurrent forces to determine their resultant is called the composition of forces.  If two concurrent forces F1 and F2 act in the same direction, the angle between the forces is 0o and the resultant force is the sum of their magnitudes and in the same direction as the individual forces.  This is the largest resultant the two forces can have.
2.) Now, Dan wants to push the desk to the left.  Assuming the same forces as in Example 1, determine the resultant force.
If two concurrent forces F1 and F2 act in opposite directions, the angle between the forces is 180o and the resultant force is the difference between their magnitudes (acting in the direction of the larger force).  This is the smallest resultant the two forces can have.
3.) Two forces of 100 N and 40 N are acting on a car.

a.) What is the maximum resultant force on the car?  At what angle would this occur?

b.) What is the minimum resultant force on the car?  At what angle would this occur?

c.) What is the range of forces that can be applied to the car?

(The range comes in handy on many Regents problems!)

d.) Can a force of 30 N possibly be attained with these two forces?

4.) A resultant force with a magnitude of 20 Newtons can be produced by two concurrent forces having magnitudes of: (Multiple choice) Hint: Find the ranges!

a. 5 N and 10 N

b. 20 N and 20 N


c. 20 N and 50 N

d. 30 N and 5 N
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Now let’s add vectors at 0o and 180o.  When added graphically, add vectors by placing the second vector’s “tail” on the first vector’s “head”.  All vectors will be added from tail to head.  The order in which you add vectors does not matter; all ways will yield the same resultant.  If the tails of concurrent vectors begin at the same point, you must move one of the vectors so that it becomes tail to head.  The resultant is then drawn from the tail of the first vector to the head of the second.

5.) In a tug-of-war match, the blue team pulls to the right with 30 N of force while the red team pulls to the left with 20 N of force.  Show the resultant graphically by adding the vectors.

Now show the resultant if both teams were to pull in the same direction to the right.

Let’s apply this method to vectors at all angles.

6.) Find the resultant of the following vectors:


7.) 


8.)


9.)            


10.)
