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 To find h:

 Forces:

 2mg

mg

p
llll

 Resultant:

 3mg

h

 mg(l) + 2mg(3l) = 3mg(h)

                  ⇒ h =   7 __
 

3
  l

  The mass of the system is 3m.

   T = 2p √
____

   I
 ____
 

mgh
    

      = 2p √
________

   
  61ml2

 
_____

 3  
 ________
 

(3m)g (   7l
 

__
 3   ) 
    

      = 2p √
____

   
61l

 ____
 

21g
    

Q. 6. (i) 

3l

6l6l

XX

Y

m
mP

Y

C

  Rod: 

       IP =   
4

 __
 

3
  m(3l)2

  ⇒ IP = 12ml2

  Lamina: 

  IXX =   
m

 __
 

3
    (   3l

 __
 

2
   ) 

2

      =   
3ml2

 _____
 

4
  

  IYY =   
m

 __
 

3
   (3l)2

      = 3ml2 

  ⊥ Axes: 

  IC = IXX + IYY 

      =   
15ml2

 ______
 

4
  

  II Axes: 

  IP = IC + mr2 

  ⇒ IP =   
15ml2

 ______
 

4
   + m(9l)2

          =   
339ml2

 _______
 

4
  

  ∴ ITotal = IRod + ILamina 

             = 12ml2 +   
339ml2

 _______
 

4
  

               =   
387ml2

 _______
 

4
  

  Find Position of Centre of Gravity G:

   Moments about p: 

  m(3l) + m(9l) = 2mh

                ⇒ h = 6l 

  So T = 2p  √
____

   
I
 ____
 

mgh
     

         = 2p  √
_________

   
387ml2

 _________
 

4(2m)g(6l)
    

  = 2p  √
_____

   
129l

 ____
 

16g
     

 (ii) Simple Pendulum Equivalent:

  2p  √
__

   
k
 __
 g     = 2p  √

_____

   
129l

 ____
 

16g
    

     ⇒ k =   
129l

 ____
 

16
  

Q. 7. IP = IC + md2

     =   1 __
 

3
  ml2 + mx2

 h = x m = m 

x

l

P

C

 T = 2p √
____

   I
 ____
 

mgh
    

    = 2p √
___________

   
  1 
_
 3  ml2 + mx2

 __________
 mgx    

    = 2p √
___

   7l
 ___
 

6g
     

 ⇒   
  1 
_
 3  l2 + x2

 _______
 x   =   7l

 __
 

6
  

  ⇒ 2l2 + 6x2 = 7lx

 ⇒ 6x2 − 7lx + 2l2 = 0

 ⇒ (3x − 2l)(2x − l) = 0

 ⇒ x =   2 __
 

3
  l OR x =   1 __

 
2

  l

 

Q


