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Q. 5. Square Lamina:
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  IG = 2IYY (⊥ Axes)

  ⇒ IG = m

  ||Axes: 

  IP = IG + 3mx2

  ⇒ IP = m + 3mx2

  Pt. Mass: A: IP = m(1 – x)2

                  C: IP = m(1 + x)2

  ITotal = ILamina + IPt. Mass

           =  m + 3mx2 + m(1 – 2x+ x2) 

+ m(1 + 2x+ x2)

          = 3m + 5mx2

 (ii) T = 2p √
____

   
I
 ____
 

mgh
     ,  By symmetry centre of 

gravity of system 

is at G.

  ⇒ T 2 = 4p2  [   m(3 + 5x2)
 __________
 

5mgx
   ] 

  ⇒ T 2 =   
4p2

 ____
 

5g
   [   3 + 5x2

 _______
 x   ]   QED 

 (iii) ∴   
d(T )2

 _____
 

dx
   

  =   
4p2
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    {   1 __
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    [ x(10x) – (3 + 5x2)( 1) ]  } 
  =   

4p2
 ____
 

5gx2
   [ 5x2 – 3 ]  

  For Minimum T,   
dT 2

 ____
 

dx
   = 0

                        ∴ 5x2 = 3

                           ⇒ x =  √
__
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 __
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Q. 6. (a) Standard Proof

 (b) Standard Proof 
a–
3
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 (c) Rod: IA =   
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  Disc: IAA =   
24m   (   a __
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             IYY =   
2ma2

 _____
 

3
   

  || Axes:  IAA =   
2ma2

 _____
 

3
   + 24mx2

  ∴ ITotal = IRod + IDisc

             =   
4

 __
 

3
  ma2 +   

2ma2
 _____
 

3
   + 24mx2

 (i) ⇒ ITOTAL = 2m(a2 + 12x2)   QED

 (ii)  Note:  In this question the plane of 

the disc is perpendicular to the 

plane in which the rod moves, 

i.e. as shown in diagram the disc 

moves Into the page.

 Now, T = 2p √
____

   
I
 ____
 

mgh
    

  ∴ We need to find h, (the position of 

centre of gravity)

 Taking moments about A:

 m(a) + 24mx = 25mh

               ⇒ h =   
a + 24x

 _______
 

25
  

 So T = 2p √
________________

    
2m(a2 + 12x2)(25)

  ________________
  

25m(g)(a + 24x)
    

 ⇒ T = 2p √
___________

    
2(a2 + 12x2)

  ___________
 

g(a + 24x)
    

  Now, Miniumum T occurs 

for   
(a2 + 12x2)

 __________
 

(a + 24x)
   minimised

 ⇒ (a + 24x)(24x) = (a2 + 12x2)(24)

 ⇒ a + 24x2 = a2 + 12x2

 12x2 + ax – a2 = 0

 ⇒ (3x + a)(4x – a) = 0

 ⇒ x =   
a
 __
 

4
       For minimum T QED

∴   1 _________ 
(a + 24x)2

   [ (a + 24x)(24x) – (a2 + 12x2)(24) ] 
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