
1) We are given : 

400N  , 5R    

4 2Magnetic core area: 5 5 25 10cm cm m    

Length of airgap: 1  (each)g mm  

Average force: 550F N  

 

a) Using ampere’s law: 
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Magnetic pressure is: 
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Combining (2) and (3): 
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Placing it into the equation (1): 
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Now we can proceed to find the required DC voltage to produce this current. 
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Now the stored energy 
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Therefore, 

2 25 (2 60 0.251) 94.76Z        

Now the force: 
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Average is found by the integration: 
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2) a) 
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b) 

m S Rw w w   

 𝑤𝑠 + 𝑤𝑟 = (60 + 60) ∙ 2𝜋 = 120 ∙ 2𝜋  (1) 

 𝑤𝑠 − 𝑤𝑟 = (60 − 60) ∙ 2𝜋 = 0   (2) 

 −𝑤𝑠 − 𝑤𝑟 = (−60 − 60) ∙ 2𝜋 = −120 ∙ 2𝜋 (3) 

 −𝑤𝑠 + 𝑤𝑟 = (−60 + 60) ∙ 2𝜋 = 0   (4) 

 

Using the Torque equation (eq 3.5  on page 113 of the course text book) 

 when 𝑤𝑚 = 0 (from 2 and 4)  
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 When  𝑤𝑚 = 120 ∙ 2𝜋 (from 1)  , 0   
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 When 𝑤𝑚 = −120 ∙ 2𝜋 (from 3)  , 0   
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