
  CLASS : XITH                                                                                                             SUBJECT : PHYSICS

  DATE :                                                                                                                         DPP NO. : 8

1 (a)

In explosion of a bomb, only kinetic energy, changes as initial kinetic energy is zero

2 (d)

Solid and hollow balls can be distinguished by any of the three methods. 𝐼h > 𝐼𝑠. When 

torques are equal, angular acceleration α of hollow must be smaller than α of solid. 

Similarly, on rolling, solid ball will reach the bottom before the hollow ball

3 (b)

The acceleration of centre of mass is𝑎CM =
𝐹𝑚𝐴 + 𝑚𝐵

=
30

10 + 20
= 1ms-2∴  𝑠 =

1

2
𝑎CM𝑡2 =

1

2
× 1 × 22 = 2 m

4 (a) 𝐿 = 2𝐸𝐼 = 2 × 10 × 8 × 10-7 = 4 × 10-3𝑘𝑔 𝑚2/𝑠
5 (b)

The acceleration of the body which is rolling down an inclined plane of angle 𝛼 is

      𝑎 =
g sin 𝛼
1 +

𝐾2𝑅2
                                                 

where 𝐾 = radius of gyration,

              𝑅 = radius of body.

Now, here the body is a uniform solid disc.

So,           
𝐾2𝑅2 =

1

2∴               𝑎 =
g sin α
1 +

1

2
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or             𝑎 =
g sinα
3 2

or             𝑎 =
2g sinα

3

7 (d)

Radius of gyration of circular disc 𝑘𝑑𝑖𝑠𝑐 =
𝑅
2

Radius of gyration of circular ring 𝑘𝑟𝑖𝑛𝑔 = 𝑅
Ratio =

𝑘𝑑𝑖𝑠𝑐𝑘𝑟𝑖𝑛𝑔 =
1

2

8 (c)

There is a point in the system, where if whole mass of the system is supposed to be 

concentrated, the nature of the motion executed by the system remains unaltered when 

the force acting on the system are applied directly at this point.

The position of centre of mass of system for 𝑛 particles is expressed as

                      𝑅CM =
∑𝑚𝑖𝑟𝑖∑𝑚𝑖

or                  ∑𝑚𝑖𝑟𝑖 = constant

Hence, for a system having particles, we have

                   𝑚1𝑟1 = 𝑚2𝑟2⇒                
𝑟1𝑟2

=
𝑚2𝑚1𝑖𝑒, the centre of mass of a system of two particle divides the distance between them in 

inverse ratio of masses of particles.

9 (d)

Angular momentum, 𝐿 = 𝑚𝑣𝑟 = 𝑚𝜔𝑟2 = 𝑚 ×
2𝜋𝑇 × 𝑟2

=
2 × 3.14 × 6 × 1024 × (1.5 × 1011)2

3.14 × 107
= 2.7 × 1040𝑘𝑔 - 𝑚2/𝑠

10 (d)

Change in momentum = F 𝑡 and does not depend on mass of the bodies.

11 (c)

From the triangle 𝐵𝐶𝐷𝐶𝐷2 = 𝐵𝐶2
- 𝐵𝐷2 = 𝑎2

- (
𝑎
2

)
2

𝑥2 =
3𝑎2

4
⇒𝑥 =

3 𝑎
2

Moment of inertia of system along the side 𝐴𝐵𝐼system = 𝐼1 + 𝐼2 + 𝐼3 = 𝑚 × (0)2 + 𝑚 × (𝑥)2 + 𝑚 × (0)2

2
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= 𝑚𝑥2 = 𝑚(
3 𝑎
2 )

2

=
3𝑚𝑎2

4

12 (a)

The moment of inertia of ring = 𝑀𝑅2

The moment of inertia of removed sector =
1

4
𝑀𝑅2

The moment of inertia of remaining part = 𝑀𝑅2
-

1

4
𝑀𝑅2

                                                                    =
3

4
 𝑀𝑅2

According to question, the moment of inertia of the remaining part = 𝑘𝑀𝑅2

then,                 𝑘 =
3

4

13 (a)𝑀𝐿2

12
= 𝑀𝐾2⇒𝐾 =

𝐿
12

14 (c)𝐼 = 𝑚1𝑟2
1 + 𝑚2𝑟2

2 = 2(0.3)2 + 1(0.3)2 = 0.27 kg m2

15 (a)

As two solid spheres are equal in masses, so

                 𝑚𝐴 = 𝑚𝐵⇒     
4

3
𝜋𝑅3𝐴ρ𝐴 =

4

3
𝜋𝑅3𝐵ρ𝐵⇒         

𝑅𝐴𝑅𝐵 = (ρ𝐵ρ𝐴)1 3

The moment of inertia of sphere about diameter

                   𝐼 =
2

5
𝑚𝑅2⇒              

𝐼𝐴𝐼𝐵 = (𝑅𝐴𝑅𝐵)
2
          (as 𝑚𝐴 = 𝑚𝐵)⇒          

𝐼𝐴𝐼𝐵 = (ρ𝐵ρ𝐴)2 3
      

16 (d)

Linear kinetic energy =
1

2
𝑚𝑣2

Rotational kinetic energy =
1

2
𝐼𝜔2

                                                  =
1

2
(2

5
𝑚𝑟2)𝑣2𝑟2 

                                                  =
1

5
𝑚𝑣2

                                Total KE =
1

2
𝑚𝑣2 +

1

5
𝑚𝑣2

                                                 =
7

10
𝑚𝑣2

Required fraction =
1

5
𝑚𝑣2

7

10
𝑚𝑣2

                                   =
1

5
×

10

7
=

2

7
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18 (a)

Moment of inertia of big drop is  𝐼 =
2

5
 𝑀𝑅2. When small droplets are formed from big drop 

volume of liquid remain same

                 𝑛4

3
𝜋𝑟3 =

4

3
𝜋𝑅3⇒               𝑛1 3𝑟 = 𝑅

as                  𝑛 = 8⇒                  𝑟 =
𝑅
2

Mass of each small droplet =
𝑀
8∴   Moment of inertia of each small droplet

                           =
2

5
[𝑀

8
][𝑅

2
]2

                            =
1

32
[2

5
𝑀𝑅2] =

𝐼
32

19 (b)𝐿Total𝐿𝐵 =
(𝐼𝐴 + 𝐼𝐵)𝜔𝐼𝐵.𝜔      (as 𝜔 will be same in both cases)

          =
𝐼𝐴𝐼𝐵 +1 =

𝑚𝐴𝑟2𝐴𝑚𝐵𝑟2𝐵 +1

          =
𝑟𝐴𝑟𝐵 +1                                                (as 𝑚𝐴𝑟𝐴 = 𝑚𝐵𝑟𝐵)

           =
11

2.2
+1                                                      (as  𝑟 ∝ 1𝑚)

           = 6∴  The correct answer is 6.

20 (b)

Moment of inertia of a rod about one end =
𝑀𝐿2

3

As,   𝐼 = 𝐼1 + 𝐼2 + 𝐼3∴   𝐼 = 0 +
𝑀𝐿2

3
+
𝑀𝐿2

3
=

2𝑀𝐿2

3
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A D B A B A D C D D

Q. 11 12 13 14 15 16 17 18 19 20

A. C A A C A D A A B B

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114


