
  CLASS : XIth                                                                                            SUBJECT: PHYSICS

  Date :                                                                                                         DPP No.    :  6

1 (b)

(i)Gravitational force on the particle placed at mid point 𝐷 of side 𝐵𝐶 of length 𝑎 is

𝐅= 𝐅1 + 𝐅2 + 𝐅3

Here,     𝐅2 = ― 𝐅3∴ 𝐅 = 𝐅1 + 0 = 𝐅1

or    𝐹= 𝐹1 =
𝐺𝑀𝑀
[𝐴𝐷]2 =

𝐺𝑀2

(3𝑎2/4)
=

4𝐺𝑀2

3𝑎2

(ii)gravitational force on the particle placed at the point 𝑂, 𝑖𝑒 the intersection of three 

medians is𝐅 = 𝐅1 + 𝐅2 + 𝐅3 = 𝟎  or   F = 0

Since, the resultant of 𝐅2 and 𝐅3 is equal and opposite to 𝐅1

2 (b)

If g is the acceleration due to gravity of earth at the position of satellite, the apparent 

weight of a body in the satellite will be
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𝑊app =𝑚(g′ - 𝑎)

But as satellite is a freely falling body, 𝑖𝑒, g′= 𝑎
So,  𝑊app = 0

3 (d)𝐾𝐴𝐾𝐵 =
𝑟𝐵𝑟𝐴 = (𝑅+ h𝐵𝑅+ h𝐴) = (𝑅+ 2𝑅𝑅+ 𝑅 ) =

3

2

4 (b)

As mass,  𝑀=
4

3
𝜋𝑅2ρ

or   ρ=
3𝑀

4𝜋𝑅3∴  ρs

 ρs
=
𝑀𝑠𝑀𝑒 ×

𝑅3𝑒𝑅3𝑠 = 330 × ( 1

100)
3

= 3.3 × 10-4

5 (c)𝑈=
-𝐺𝑀𝑚𝑟 , 𝐾=

𝐺𝑀𝑚
2𝑟  and 𝐸=

-𝐺𝑀𝑚
2𝑟

For a satellite 𝑈,𝐾 and 𝐸 varies with 𝑟 and also 𝑈 and 𝐸 remains negative whereas 𝐾 

remain always positive

6 (a)

g′= g -
10g

100
-

90

100
g

g′= g
𝑅2

(𝑅+ ℎ)2
 or   

9

10
=

𝑅2

(𝑅+ ℎ)2

or   
3

10
=

𝑅𝑅+ ℎ
or    h = ( 10 - 3)𝑅/3

( 10 - 3) × 6400

3
= 345.60 km

7 (d)

The minimum velocity of projection to achieve escape velocity can be calculated as

             Intial KE =
1

2
𝑚𝑣2

                              =
1

2
×𝑚(4 × 11.2)2 = 16 ×

1

2
𝑚𝑣2

e

As
1

2
𝑚𝑣2

e energy is used up in coming out from the gravitational pull of the earth, so 

final KE should be 15 ×
1

2
𝑚𝑣2𝑒

Hence,       
1

2
𝑚𝑣2

e = 15 ×
1

2
𝑚𝑣2𝑒∴                       𝑣′2 = 15𝑣2𝑒

or                        𝑣′= 15𝑣𝑒
                                  = 15 × 11.2kms-1
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8 (c)𝑇mercury𝑇earth
= (𝑟mercury𝑟earth

)
3/2

= ( 6 × 1010

1.5 × 1011)
3/2

=
1

4

(approx.)∴ 𝑇mercury =
1

4
year

9 (c)

g𝑚
g𝑒 =

𝑀𝑚𝑀𝑒 × (𝑅𝑒𝑅𝑚) =
1

81
× (4)2 =

16

81

g𝑚=
16

81
g𝑒∴ 𝑣𝑒= 2g𝑒𝑅𝑒= 2 × 9.8 × (6400 × 1000)≈ 11.2 kms-1𝑣𝑚= 2g𝑚𝑅𝑚= 2 ×

16

81
g𝑒 ×

1

4
𝑅𝑒

=
2

9
2g𝑒𝑅𝑒=

2

9
× 11≈ 2.5 kms-1

10 (a)

Acceleration due to gravity is given by 

                        𝑔=
𝐺𝑀𝑅2

where 𝐺 is gravitational constant. 𝐅𝐨𝐫 𝐞𝐚𝐫𝐭𝐡: 𝑔e =
𝐺𝑀e𝑅2𝑒𝐅𝐨𝐫 𝐩𝐥𝐚𝐧𝐞𝐭: 𝑔𝑝=
𝐺𝑀𝑝𝑅2𝑝

Therefore,     
𝑔𝑒𝑔𝑝 =

𝐺𝑀𝑒/𝑅2𝑒𝐺𝑀𝑝/𝑅2𝑝
or                   

𝑔𝑒𝑔𝑝 =
𝑀𝑒𝑀𝑝  ×

𝑅2𝑝𝑅2𝑒                   …(i)

Given,  𝑀𝑝= 2𝑀𝑒,  𝑅𝑝= 2𝑅𝑒
Putting the values in the Eq. (i), we obtain 

             
𝑔𝑒𝑔𝑝 =

𝑀𝑒
2𝑀𝑒 ×

(2𝑅𝑒)2𝑅2𝑒 =
1

2
×

4

1
= 2

∴          𝑔𝑝=
𝑔𝑒
2

11 (c)𝑣𝑒=
2𝐺𝑀𝑅  𝑖.𝑒. escape velocity depends upon the mass and radius of the planet

12 (b)
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When the spaceship is to take off, gravitational pull of earth requires more energy to be 

spent to overcome it

13 (d)

Acceleration due to gravity on earth is given by 𝑔=
𝐺𝑀𝑅2

                                                  (Here, 𝑀𝑚=
𝑀𝑒
9

,𝑅𝑚=
𝑅𝑒
2 )

Hence,         
𝑔𝑒𝑔𝑚 =

𝑀𝑒𝑀𝑚 ×
𝑅2𝑚𝑅2𝑒 =

9𝑀𝑒𝑀𝑒 × ( 𝑅𝑒2𝑅𝑒)2

or                  
𝑔𝑒𝑔𝑚 =

9

4

So,                
𝑔𝑚𝑔𝑒 =

4

9∵   Weight of body on moon

                        = weight of body on earth × 𝑔𝑚/𝑔𝑒
                       = 90 ×

4

9
= 90 ×

4

9
= 40kg

14 (b)𝜔body = 27𝜔earth𝑇2 ∝ 𝑟3⇒𝜔2 ∝ 1𝑟3
⇒𝜔∝ 1𝑟3/2

 ∴  𝑟 ∝ 1𝜔2/3⇒ 𝑟body𝑟earth
= (𝜔earth𝜔body

)
2/3

= ( 1

27)
2/3

=
1

9

15 (d)𝐿=𝑚𝑣𝑟=𝑚( 𝐺𝑀𝑟 )𝑟=𝑚 𝐺𝑀𝑟 ∴ 𝐿 ∝ 𝑟
16 (c)𝐻=

𝑢2

2𝑔⇒𝐻 ∝ 1𝑔⇒𝐻𝐵𝐻𝐴 =
𝑔𝐴𝑔𝐵

Now 𝑔𝐵=
𝑔𝐴
12

 as 𝑔 ∝ 𝜌𝑅∴ 𝐻𝐵𝐻𝐴 =
𝑔𝐴𝑔𝐵 = 12⇒𝐻𝐵= 12 × 𝐻𝐴= 12 × 1.5 = 18𝑚

17 (b)𝑇2 ∝ 𝑟3

18 (c)

Force acting on a body of mass 𝑀 at a point at depth 𝑑. Inside the earth is𝐹=𝑚g′=𝑚g(1― 𝑑𝑅)
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=
𝑚𝐺𝑀𝑅2 (

𝑅 - 𝑑𝑅 ) =
𝐺𝑀 𝑚𝑅3

𝑟  ( ∵ 𝑅 - 𝑑= 𝑟)
So, 𝐹 ∝ 𝑟; Given 𝐹 ∝ 𝑟𝑛𝑛= 1

19 (d)

Let the gravitational force on a body mass 𝑚 at 𝑂 due to moon of mass 𝑀 and earth of 

mass 8/𝑀 be zero, where 𝐸𝑂= 𝑥 and 𝑀𝑂= (𝑟 - 𝑥). Then,𝐺81𝑀 ×𝑚𝑥2
=
𝐺𝑀 𝑚

(𝑟 - 𝑥)2

or   
81𝑥2 =

1

(𝑟 - 𝑥)2

or  
9𝑥 =

1

(𝑟 - 𝑥) 

On solving;  𝑥= 9𝑟/10

20 (b)

Gravitational force on a body at a distance 𝑥 from the centre of earth 𝐹=
𝐺𝑀𝑚𝑥2

Work done,𝑊=

𝑅+ℎ
𝑅 𝐹 𝑑𝑥=

𝑅+ℎ
𝑅
𝐺𝑀 𝑚𝑥2

𝑑𝑥
= 𝐺𝑀𝑚[ -

1𝑥]
𝑅+ℎ𝑅 =𝑚g𝑅2[1𝑅 -

1𝑅+ ℎ]
This work done appears as increase in potential energy∆𝐸𝑝=𝑚g𝑅2[1𝑅 -

1𝑅+ ℎ]

=𝑚g(5ℎ)2[ 1

5ℎ -
1

6ℎ] =
5

6
𝑚gh
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ANSWER-KEY

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

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

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

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