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Formulae and rearrangement answers
Worked example 1: Using formulae
The pitch control arm has a pivot radius of 1.2 m. 
The scale model exerts a weight (force) of 2000 N at this distance. 
Calculate the required torque in Nm.
Use the formula:

where



Answer



Worked example 2: Rearranging formulae
The pitch control arm requires a maximum torque of 3000 Nm for safety. 
The pivot radius is 1.5 m.
Calculate the maximum force that can be applied at this distance.
Use the formula above.

Answer




Formula application in a pitch control actuator system
For each calculation:
· write the formula
· identify the unknown and rearrange the formula if required
· substitute known values
· calculate (treat standard form calculations with care and convert to the correct units if necessary).
	Engineering parameter
	Calculation
	Calculated value

	Torque 
(Mechanical)
	  
	

	Piston Area 
(Pascal's Law)
	Rearrange the formula:
 
Substitute values and calculate:


	

	Piston Diameter 
(Geometry)
	Rearrange the formula: 

Substitute values and calculate radius:

Substitute values and calculate diameter:


Convert from m to mm:


	16.28 mm

	Current 
(Ohm's Law)
	Rearrange the formula:
 
Substitute values and calculate:

	50 A

	Accumulator Volume 
(Boyle's Law)
	Rearrange the formula:
 
Substitute values and calculate:

 
	 


Practice questions
1. The pitch control arm has a pivot radius () of . A force () of  is applied. What is the resulting Torque () in ?
  
2. [bookmark: _heading=h.tfe48br036hk]A hydraulic piston has an area () of . If it needs to exert a force () of , what is the required pressure () in ?

3. A component in the circuit is drawing a current () of  when connected to a voltage () of . What is the resistance () of the component in ?
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