
4 



 g 




-


 : "

-

" 

A  B m1  m2 
AB =  r 

, A B 
, - 

 m1 m2A F F B
r 

F  m1m2  ( ) 
2r

1F   ( ) 

2
21

r
mmF

2
21

r
mmGF 

G , 

G =
G Nm2/kg2 

 G = 6.67 × 10–11 Nm2/kg2

 G

 

: 
(force of gravitation)

(force of 
gravity) 




 : 

 

 

 

 -

 

 

 



 
 : 

 

 a = F/m

Ex. 1 10 m 100 kg  1000 kg 

(G = 6.67 × 10–11 Nm2/kg2). 
Sol.  

 F = 2
21

r
mGm

, m1 = 100 kg;  m2 = 1000 kg ; 
 r = 10 m ; G = 6.67 × 10–11Nm2/kg2 

  F = 2
11

)10(
10001001067.6  

 = 6.67 × 10–8 N 
Ex. 2 = 6 × 1024 kg, 

= 6.4 × 106 m 50 kg 

Sol.   F = 2
21

r
mGm

, , m1 = 6 × 1024 kg; 
, m2 = 50 kg 

  r = 6.4 × 106 m 

F = 26
2411

)104.6(
501061067.6


   = 488.5 N 

 

Ex. 3 

? 
(  : , Ms = 4 × 1031 kg; 

, Mm = 6.3 × 1022 kg; 
, rse=1.3 × 1012 m 

 rme= 4.5 × 108m) 
Sol.  Ms 

Me rse 

Fs = 2se
es

)r(
MGM ...(1) 



Mm, 
Me 

rme 

Fm = 2me
em

)r(
MGM ...(2) 

 (1) (2) , 

m
s

F
F = 2se

es
)r(
MGM × 

em

2me
MGM

r

= 
m
s

M
M × 2se

2me
)r(
)r(

= 22
31

103.6
104

  × 

2
12
8

103.1
105.4 






  =  76.07 


76 

 

Ex. 4 
6.0 × 1024 kg  6.4 × 106 m 
1 kg 

(i) 1 kg 
(ii) 

Sol.  
F = 2

21
r

mGm

,   m1 =  = 6.0 × 1024 kg; 
   m2 =  = 1 kg 
r = 
 =  = 6.4 × 106 m 

 G = 6.67 × 10–11 Nm2/kg2 
 F = 26

2411
)104.6(

1100.61067.6


   = 9.8 N 

1 kg 
9.8 N 9.8 N 

(i) 1kg 
 =  × 

 , a = m
F   = 1

8.9  = 9.8 m/s2 
 1 kg 

9.8 m/s2 , 

9.8 m/s2
, 

(ii) 

= = 24100.6
8.9


= 1.63 × 10–24 m/s2 

1 kg 
1.63 × 10–24 m/s2 


 ' ' 

. i.e. F = 2R
GMm

 M = , R = 








  : 
 

'g' 
8.9R

GMg 2   m/s2

g 6
8.9

6
ge   m/s2

 
9.8 m/s2 

9.8 m/s2

 g

g

  (g)  
(A)  : 
 

 g = 2R
GM  ; 

g = 2)hR(
GM
  ;  h 

 g 

M R 
h 

(B) d  : 
 

dR 
R-d 

 g 

 g 

(C)  : 






1

.

1

W = mg
2 2

g

3 3

4
kg 

4
kg-wt 

5 5

6 6

 

Ex. 5 6 × 1024 kg 
6.4 × 106 m 

(g) 

Sol. 
g = 2R

GM

,      G = 6.67 × 10–11 Nm2/kg2; 
M =  = 6 × 1024 kg; 
R =  = 6.4 × 106 m 

g = 26
2411

)104.6(
1061067.6


  = 9.8 m/s2 

Ex. 6 
4 3 

Sol.  M R 
(ge) 

ge= 2R
GM  ...(1)

4 
Mp = 4M 

3 

Re = 3R 
 (gp) 

gp = 2)R3(
)M4(G   = 9

4 . 2R
GM    ...(2) 

(2) (1) 

e
p

g
g  =

2

2

R
GMR

GM
9
4 

or 
e
p

g
g  = 9

4

gp =  9
4  (ge)

ge = 9.8 m/s2 
  gp =  5

4 × 9.8 = 4.35 m/s2 
4.35 m/s2

 

Ex. 7 = 7.35 × 1022 kg 
= 1740 km 



 Edubull

Sol. Mm Rm 

a = 2m
m

R
GM

,  Mm = 7.3 × 1022 kg; 
Rm = 1740 km = 1.74 × 106 m 

 a = 26
2211

)1074.1(
103.71067.6


   = 1.57 m/s2 

ge = 2e
e

R
GM = 26

2411
)104.6(

1061067.6


  = 9.8 m/s2 

g
a = 8.9

57.1  = 0.16 
 

Ex. 8 g 
? 

Sol. g 
g = 2R

GM ...(1) 
h g 

g´ = 2)hR(
GM
 ...(2) 

(2) (1) 

g
'g  = 

2

hR
R 




   or g´ = g 
2

hR
R 





, g´ = 2

g

  2
g = g 

2

hR
R 






R
hR   = 2

 R + h = R2
h = ( 2 – 1)R 
h = (1.41 – 1) × 6400 = 0.41 × 6400 
 = 2624 km 

Ex. 9 6 × 1023 kg 
4.3 × 106 m 

600 N 
( g = 10 m/s2) 

Sol. , W = mg  
600 = m × 10     m = 60 kg 

60 kg 

gm = 2m
m

R
GM

, Mm = 6 × 1023 kg; Rm = 4.3 × 106m 

  gm = 26
2311

)103.4(
1061067.6


   = 2.17 m/s2

, 
Wm = m × gm = 60 × 2.17 = 130.2 N 




, 

, 

, 'g'
'a' 'g' 



'h' , 
's' 'h' 

(i) v =  u + at v = u + gt 
(ii) 2at2

1uts  2gt2
1uth 

(iii) v2 = u2 +2 as v2 = u2  + 2gh 

(i) 
, 'u' 

(ii) , 

(iii) 

(iv) 




