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GRAVITATION
1.  m  ,
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2
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2 119 GM5m u

200 R
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2
3m 5GMu
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2.  R1 = 1m  R2 = 2m 

% M1  M2 ] 
 (1)  (2)  { = = 

 
1

2

M

M   :

(1)

(2)

0

1

2 3 4 5 radius R

G
ra

vi
ta

tio
na

l  f
ie

ld
 E

2

3
4

1

(1) 
1

2
(2) 

2

3
(3) 

1

3
(4) 

1

6

3.  {  (asteroid)   10R

(R ) 

12 km/s  ;

 11.2 km/s–1

.; ,  {

;  (  kms–1 

) _____.
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 , ;  
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2
  ,
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2
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7.  h  ,

 h  h 

(R = ]  ?

.; ) :

(1) 
5R R

2
(2) 

5
R R

2

(3) 
R

2
(4) 

3R R

2

8.

 ,

 Re  ,  {

 
3

2
 <+

 R  R %

(1) 4Re (2) 3Re (3) 2Re (4) 2.5Re

9.  R  ,  ?

2

0 2

r
(r) 1

R
  r 

 { = r  ?

(1) 
1

r R
3

(2) 
5

r R
9

(3) 
3

r R
4

 (4) r = R

10.  x-

 x  x-  { =

2 2 3/2

Ax

(x a )
  x-  x 

; 

; %&

(1) 2 2 1/2

A

(x a )
(2) 2 2 3/2

A

(x a )

(3) A(x2 +  a2)3/2 (4) A(x2 +  a2)1/2

11.  M  R  ,  ,

;  ,  R 

% &

(1) 1 (2) 2 (3) 
1

2
(4) 2

12.  
R

h
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d  g1 ]   
d
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 :
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7

9
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9
(3) 

1

3
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9
13.  / ;  'g'  /

;   ,
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2 2R

8g
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2 2R

4g
(3) 

2 2R

g
   (4) 

2 2R

2g

14.  P  , ; 
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 6 
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SOLUTION

1. NTA Ans.  (2)
Sol. Applying energy conservation

Ki + Ui = Kf + Uf

2 21 GMm 1 GMmmu mv
2 R 2 2R

2 GMv u
R ....(i)

By momentum conservation, we have

R Rocket
vr

vT

m
10

T
m 9m GMv
10 10 2R ....(ii)

& r
m v mv
10

2
r

m GMv m u
10 R ....(iii)

Kinetic energy of rocket

2 2
T r

1 m v v
2

2m GM GM81 100u 100
20 2R R

2m 119GM100u
20 2R

2 119GM5m u
200R .

2. NTA Ans.   (4)
Sol. Gravitational field on the surface of a solid

sphere g 2

GM
I

R
By the graph

1
2

GM
2

(1)
   and 

2
2

GM
3

(2)

On solving

1

2

M 1

M 6

3. NTA Ans.  (16)
Sol. U1 + K1 = U2 + K2

2 2e e
0

GM m GM m1 1
mv mv

10 R 2 R 2

2 2e
0

GM m9 1 1
mv mv

10 R 2 2

2 2 2
e 0

9 1 1 1
M v mv mv

10 2 2 2

v2 = 
2 2
e 0

9
v v

10
        = 

2 29
(11.2) (12)

10
v2 = 112.896 + 144
v = 16.027
v = 16 km/s

4. NTA Ans.  (1)
Sol. Initially, the body of mass m is moving in a

circular orbit of radius R. So it must be moving
with orbital speed.

0

GM
v

R

After collision, let the combined mass moves
with  speed  v1

0
0 1

vm 3m
mv v

2 2 2
          0

1

5v
v

6

Since after collision, the speed is not equal to
orbital speed at that point. So motion cannot
be circular. Since velocity will remain
tangential, so it cannot fall vertically towards
the planet.
Their speed after collision is less than escape

speed 02v , so they cannot escape
gravitational field.
So their motion will be elliptical around the
planet.

5. NTA Ans.   (1)

Sol. e

2GM
V

R
 (Escape velocity)

A

2GM
V

R

B

2G M / 2 2GM
V

R / 2 R
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A

B

V n
1 n 4

V 4

 Correct answer (1)
6. Official  Ans.  by NTA (3)

Sol.
r

R
dr

m
star

M

dm = dv

2k
dm (4 r dr)

r

dm  =  4 krdr

R R

0 0

M dm 4 krdr

R2

0

r
M 4 k

2

M = 2 k(R2 – 0)
M =  2 kR2

for circular motion gravitational force will
provide required centripital force or

2

2

GMm mv

R R

2 2

2

G(2 kR )m mv

R R v 2 GkR

Time period  
2 R

T
v

2 R
T R

2 GkR

or T2 R
7. Official  Ans.  by NTA (1)

Sol.

Q
h

h

Re

O
P

M1

 M = mass of earth
M1 = mass of shaded portion
R = Radius of  earth

 M1 = 3

3

M 4
. (R h)

4 3R
3

3
M R h

R
 Weight of body is same at P and Q

i.e. mgP = mgQ

     gP = gQ

1
2 2

GM GM

(R h)R h

3

2 3 2

GM(R h) GM

(R h) R (R h)

(R – h) (R + h)2 = R3

R3 – hR2 – h2R – h3 + 2R2 h – 2Rh2 = R3

R2 – Rh2 – h3 = 0
R2 – Rh – h2 = 0

h2 + Rh – R2 = 0  h = 
2 2R R 4R

2

ie h = 
R 5 R 5 1

R
2 2

8. Official  Ans.  by NTA (2)

Sol.

Re

Rmax

V= 3
2

V0

V'

0
e

GM
V

R

2 2

e max

–GMm 1 –GMm 1
mv mv '

R 2 R 2 ....(i)

VRe = V'Rmax ....(ii)
Solving (i) & (ii)

max eR 3R
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9. Official  Ans.  by NTA (2)

Sol. E 4 r2 = 
2

0 4 r dr

 Er2 = 
r 2

2
0 2

0

r
4 G 1 r dr

R

 E = 
3 5

0 2

r r
4 G

3 5R

dE
0

dr
  

5
r R

9

10. Official  Ans.  by NTA (1)

Sol. Given EG = 2 2 3/2

Ax
, V 0

(x a )

xV x

G x
V

dV E .d

Vx – V  = 

x

2 2 3/2

Ax
dx

(x a )

put x2 + a2 = z
    2x dx = dz

    Vx – 0 = 

xxx

3 / 2 1 / 2 2 2 1/ 2

Adz A A

2(z) z (x a )

Vx = 2 2 1/2 2 2 1/2

A A
0

(x a ) (x a )

11. Official  Ans.  by NTA (3)

Sol. Vorbit = 
GM

R

Vescape = 
2GM

R

orbit

escape

V 1

V 2

12. Official  Ans.  by NTA (4)

Sol.

h=R/2

(R-d)

d   
21

GM
g

R
R

2

 ... (1)

2 3

GM(R d)
g

R
 ... (2)

g1 = g2

2 3

GM GM(R d)

R3R
2

 
4 (R d)

9 R

4R = 9R – 9d

5R = 9d  
d

R
 = 

5

9

13. Official  Ans.  by NTA (4)

Sol. ge = g – R 2

g2 = 
2h

g 1
R     g1 = ge  

g2

h

g2 = g – 
2gh

R

Now 
2 2gh

R
R

2 2R
h

2g

14. Official  Ans.  by NTA (1)

Sol. planet

rmin

vmax

rmax

vmin

By angular momentum conservation
rminvmax =  rmaxvmin ... (i)

Given max
min

v
v

6
from equation (i)
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min min

max max

r v 1

r v 6

Ans. (1)
15. Official  Ans.  by NTA (2)

Sol. x (10a–x)

10a

M a P 2a

16M

2 2

GM G(16M)
x (10a x)

1 4
x (10a x)  4x = 10a – x

x = 2a ....(i)
COME

GMm G(16M)m
KE

8a 2a

= 
GMm G(16M)m

2a 8a

1 16 1 16
KE GMm

8a 2a 2a 8a

1 64 4 16
KE GMm

8a

21 45
mv GMm

2 8a

90GM
V

8a

3 5GM
V

2 a
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