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AP Physics B – Force Vector Equilibrium

Purpose: To experimentally and mathematically calculate the resultant force vector under conditions of equilibrium. 

Materials: Force table, Newton scales, force template
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Theory:

Forces are vector quantities, described by both their magnitude and direction. We will Newton scales to exert force on an object – a metal ring. The resultant is a single force calculated as the vector sum of the forces exerted on the object. We will be able to calculate the magnitude and direction of the resultant vector on the force table by examining the equilibrant, which is a single force that establishes equilibrium by balancing two or more forces. So, the equilibrant has the same magnitude, but opposite direction as the resultant. 
Procedure

1. Set up F1 and F2 so that they are represented in quadrant 1 and 2 on the force template. 

2. Set up the third Newton scale on the 270 degree line so that the metal ring is in the center of the force template.

3. Measure and record the force on the scales F1 and F2.

4. Measure and record the force on scale F3, as this will be the equilibrant.

5. Measure and record the ANGLE for F1 and F2 RELATIVE to the x- axis. 

Data Table
	Force
	Magnitude
	Angle

	F1
	
	

	F2
	
	

	F3 (equilibrant)
	
	


Calculations

Begin by breaking F1 and F2 into components. Show work below. Remember to include a NEGATIVE sign for the direction if appropriate. The determine the SUM of the forces in the X direction and the Y direction.

	Force
	Fx
	FY

	F1
	
	

	F2
	
	

	TOTAL
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Calculate the RESULTANT FORCE between F1 and F2. Show your work below.

What do you notice about the X- components of F1 and F2? Explain in detail.

What do you notice about the Y components of F1 and F2 when added together and F3, the equilibrant?

Calculate a % difference between F3, the equilibrant (measured), and the resultant of F1 and F2 (calculated) below.
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Suppose you had an object that had multiple forces acting on it, but yet it DID NOT MOVE. What could you say about the forces?

Suppose the object mentioned above DID MOVE. Explain the motion of the object
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