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Q. 8. 

dx

dAx

2p

2p

3m

 r =   
3m

 ____
 

4p2
   , dA = 2p dx

 dm = r dA

 ⇒ dm =   
3m

 ____
 

4p2
   2p(dx)

            =   
3m dx

 ______
 

2p
  

 now dI = x2 dm

 ⇒ I =   
3m

 ___
 

2p
    ∫

–p
  

p

   x2 dx 

 =   
3m
 _____
 

3(2p)
     [ x3 ]  –p  

p

  

 =   m ___
 

2p
    [ p3 + p3 ] 

 = mp2 QED

Exercise 14B

Q. 1.   (i) I =   1 __
 

3
  (m)(3l)2 = 3ml2

  (ii) I =   4 __
 

3
  (m)(3l)2 = 12ml2

 (iii) Ip = Ic + md2 
p c

2l

           = 3ml + m(2l)2 

     = 7ml2

Q. 2. (a)    (i) IA =   1 __
 

3
  (m)l2 =   1 __

 
3

  ml2

         (ii) IB =   1 __
 

3
  (m)(2l)2 =   4 __

 
3

  ml2

   (iii) IC = IA + IB  (by perpendicular 

axis theorem) 

       =   
5

 __
 

3
   ml2

   (iv) Ip = Ic + md2 

        =   
 5

 
__

 
3

  ml2 + m(2l)2 

        =   
17

 
___

 
3

   ml2

 (b) Only (iv) and by mr2 = (3m)(2l)2 = 12ml2

Q. 3. (i) 

lo

m

2l

x

  Rod: IX:   
4 __

 
3

  ml2

  Disc: Io:   
1 __

 
2

  ml2

  Parallel Axes: 

  (IX = Io + mr2)

  ⇒ IX =   ml2 ____
 

2
   + m(3l)2

  ⇒ IX =   
19ml2

 ______
 

2
  

  ITotal = IRod + IDisc 

          =   
19ml2

 ______
 

2
   +   4ml2 _____

 
3

  

          =   
(57 + 8)

 ________
 

6
  ml2

   ⇒ I =   
65

 ___
 

6
  ml2  

(ii) 

o

m
m

r

x

 Parallel Axes: (IX = Io + mr2)

 Disc: 

      IX =   
mr2

 ____
 

2
   + mr2

 ⇒ IX =   
3mr2

 _____
 

2
  

 Pt Mass: 

      IX = m(2r)2

 ⇒ IX = 4mr2 

 ITotal =   
3mr2

 _____
 

2
   + 4mr2 

 =   
11mr2

 ______
 

2
  

 (iii) 

2l

6l

A

A

BB

x

  ll

m


