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Q. 8. m = tan l

  The diagram shows resolved forces acting on the particle.

 

F cos q

F sin q
R

W cos a

W sin a

mR

 R + F sin q = W cos a mR + W sin a = F cos q

 ⇒ R = W cos a − F sin q      ⇒ R tan l = F cos q − W sin a

                ⇒ R =   
F cos q − W sin a

  
_______________

 
tan l

  

                 ⇒ W cos a − F sin q =   
F cos q − W sin a

  
_______________

 
tan l

  

                 ⇒ W cos a − F sin q = (F cos q − W sin a) (   cos l
 

_____
 

sin l
   )  … multiply by sin l

 ⇒ W cos a sin l − F sin q sin l = F cos q cos l − W sin a cos l

     ⇒ F(cos q cos l + sin q sin l) = W(cos a sin l + sin a cos l)

                          ⇒ F cos(q − l) = W sin(a + l)

                                           ⇒ F =   
W sin(a + l)

  ___________
 

cos (q − l)
  

 (i) Force acting up along the plane ⇒ q = 0

  ⇒ F =   
W sin (a + l)

  ____________
 

cos (−l)
   … cos(−l) = cos l

  ⇒ F =   
W sin(a + l)

  ___________
 

cos l
  

 (ii) Horizontal force ⇒ q = −a

  ⇒ F =   
W sin(a + l)

  ___________
  

cos(−a − l)
  

         =   
W sin(a + l)

  ____________
  

cos[−(a + l)]
  

         =   
W sin (a + l)

  ____________
  

cos (a + l)
  

         = W tan (a + l)

 (iii) F =   
W sin (a + l)

  ____________
  

cos (q − l)
  

  Minimum force will occur when cos(q − l) is at its maximum value, i.e. cos(q − l) = 1

  ⇒ FMIN = W sin(a + l).


