
Vector Forces     Name ___________________________

Equipment: 

Force Table, Mass Hangars, Gram Masses

Introduction:
In this lab A, B, and C are force-vectors.

Values:

A = 105 (constant)

B = 105 (constant)

C (varies with angle between A and B)

Mathematical Vector Addition:  R = A + B
The sum of two or more vectors is called the “resultant vector” and is often labeled “R”. We will now calculate the length of the resultant vector of A + B. Since A and B are symmetrically placed around the 0 degree +x-axis, R points only in the x-direction, and is the sum of the x-component of A and B. Complete the calculation of R for each set of angles below. 

Table 1:

R = Ax + Bx = 105cos(15() + 105cos((15() = _______________

R = Ax + Bx = 105cos(30() + 105cos((30() = _______________

R = Ax + Bx = 105cos(45() + 105cos((45() = _______________

R = Ax + Bx = 105cos(60() + 105cos((60() = _______________

R = Ax + Bx = 105cos(75() + 105cos((75() = _______________

Experimental Vector Addition C = -(A + B):
Another way to find the length of A + B is to find a vector which is equal in length to A + B, but which has opposite direction. This vector will cancel out the effect of A + B. We will call this vector “C”. Mathematically, A + B + C = 0, which means that C = -( A + B). In order for this equation to be true C must have the same length as A + B. If we experimentally measure the length of C then we have also experimentally measured the length of A + B. This is what we will do next. (Note that this an experimental procedure: nothing is supposed to agree completely). 
1. Your first task is to set one pulley at 15 deg. and the other at -15 deg. (345 deg.). The third pulley should be placed at 180 deg. Disregard or remove any extra pulleys.
2. Refer to the diagram above. Make the size of A = B = 105 gram-force by adding 100 grams to two 5 gram mass hangars. pulleys. The amount of mass to add to the C force vector (see diagram) will vary. 
3. Add mass to C pulley’s mass hangar until the ring is centered and does not touch the center-pole. Record the value of C in the Table 1. 
4. Repeat the experiment for the remaining angles for A and B. Keep the amount of mass on A and B the same. However, do change the mass on C so that the ring is centered without touching for each set of angles. Record the changing experimental value of C in Table 1 as you work.

Questions:
1. Compute the percent difference between the experimental value C and the calculated value R and record it in Table 2. 
Table 2: Comparison of A + B and C.

	A, B Angles
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Calculated (grams)
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	% Error =
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2. The size of a vector is often written using absolute value brakets ||. How did the size of the vector sum A + B change when the angle between A and B got larger?    
a) |A + B| increased as the angle between A and B got larger
b) |A + B| stayed the same as the angle between A and B got larger
c) |A + B| decreased as the angle between A and B got larger
3. 
3. Can the value of |A + B| be zero when A and B have the different lengths? If so, under what condition?  If not, why not?
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