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.In the aboveequation Q is asumed to be zero Since it does not haveany effect onlateral axis
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0 0As the aircraft initially is in unaccelerated flight P  and R =0 then P = p amd R = r
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However ce the perturbations are assumed small the products of the

perturbations can be neglected The above equation then reduces to
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Force equation along Y axis 

Kaviyarasu A, MIT Aerospace Engineering



y y y y y

y

F F F F F
F d d d    

    

    
       

    

y y y y y

y

F F F F F
F     

    

    
          

    

y y y y y

y

F F F F F
F     

    

    
     

    

, ,Initial value of are zero  
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, , ,The forcesin the y direction are functionof and    
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Moment equation along roll axis 
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Derivatives of L and N with respect to and are zero 

x xz

L L L
I J    

  

  
   

  

Kaviyarasu A, MIT Aerospace Engineering



x xz a

L L L
I J L    

  

  
    

  

x xz a

L L L
I J L    

  

  
    
  

Sqb 1 1 1x xz a
la

I J LL L L
C

Sqb Sqb Sqb Sqb Sqb Sqb
    

  

  
     

  

2

b
multiply and divide by

U

1 2 1 2 1

2 2

x xz a
la

I J Lb L U b L U L
C

Sqb Sqb U b Sqb Sqb U b Sqb Sqb
    

  

         
            

         

2 2

x xz a
p r la

I J Lb b
Cl Cl Cl C

Sqb U Sqb U Sqb
    

   
        
   

1 2
p

L U
Cl

Sqb b

  
  

  

1 2
r

L U
Cl

Sqb b

  
  

  

1 L
Cl

Sqb











N N N N N
N d d d    

    

    
       

    

N N N N N
N     

    

    
          

    

N N N N N
N     

    

    
     

    

Kaviyarasu A, MIT Aerospace Engineering



Moment equation along yaw 
axis 
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Solution for lateral 
equation
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