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GRAVITATION

SINGLE CORRECTEXERCISE – I
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Page # 5Solutions Slot – 1 (Physics)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

1. TE = 
2 2 2Gm 2Gm 3Gm

a a a
− − −

⇒ T.E. = 
a
Gm6 2−

final = 
a2
Gm6 2−

W.D. = 
2 2 26Gm 6Gm 3Gm

a 2a a

−
+ =

2. x
dx

2L

m

λ = 
L2
m

dF = ∫
λ

L3

L

2x

dxGm

F = Gmλ  




 −
L3
1

L
1

F = 
L3

Gm2

3. (i) 2e eGM .m GM m1
mv

R 2 9R

− −
+ =

v = eGM4

3 R

(ii) 2 2e e
1

GM m GM m1 1
mv mv

R 2 5R 2

− −
+ = +

v
1
 = eGM2 2

3 5 R

4. When sense of ratation of both earth and
satellite is opposite

T
1
 = 

5.1
2

24
2

22

rel
π+π

π=
ω

π

When sense of ralation of both earth and
satellite is same.

T
2
 = 

5.1
2

24
2

2
π−π

π

5. ∴
P.E.

1 10 J | T.E. | | |
2

− × =

T.E.
final
 = 51 10 J | T.E. | | |− × =

T.E.
initial

 = –2 × 105 J
So given energy = 1 × 105 J

6. E = ∫
α

α−

θθλ cosRd
R

G
2    

E = ]sin2[
R
G αλ

Potential = 
R

)2(GR
R
Gm λα

=  = – Gλ2α

7.
P

C

V
P
 = 

GM

2a

−

V
P 
 = 

GM

a

−

21 GMm 1
mv 1

2 a 2

 
= − 

 

8.





 −=






 +
Re
h

1g

Re
h

1

g
2

9. e e eGM m GM m GM m

2r 2r r
− − = −

By M.C. m mvv

final velocity = 0

∴ T.E = eGM 2m

r

−

Straight line.

10.
2 2e e

e
e e

GM m GM m1
m(k v )

R 2 (R h)

− −
+ =

+

11. initial
.E.T

r2
GMm =−

SUBJECTIVE PROBLEMSEXERCISE – III



Page # 6 Solutions Slot – 1 (Physics)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

final

e

GMm
T.E.

2 R

−
=

Ct = 






 −
r
1

Re
1

2
GMm

12.

m

m

m

m

m

m

m

m

2 2 28 3Gm 3Gm Gm
U

2 2 L 3 L

 −
= + + 

α 

13. (i) 

a

M
R

m

m m

U = 0 
R
GMm3

a
Gm

a
Gm

1
Gm 222

−−−−

2Rcos 30º = a

= 







+−
M

3

m
R
Gm3

(ii)

R
mv

R3

Gm3

R

GMm 2

2

2

2
=+

R
mv

R3

Gm3

R

GMm 2

2

2

2
=+









+= M

3

m
R
G

v

14.
r/3 r/3 m2m

r

2
2

2

G2m 2
m

3r
= ω

2

3

2

r

Gm3 ω=

Given m = sM

3

then 
s s

3 3

3GM GM

r 3 R
=

r = R

15.

+v0

–v0

3
0

2

4
G R

3g
x

- r p

=

g
net
 = 

3
0

2
2

G R 1 8

R6 x(x )
2

 
 π ρ

− 
 −
  

r1
r2

g
net
 = 

3
3

0 1 0 2

3 3

4 4 R
G R r G r
3 3 8
R R

→ →

− π ρ π ρ
+

= 
0

2 1 0

4G 2 ˆr r G Ri
3 3

→ →ρ π − 
− = π ρ 

 



Page # 7Solutions Slot – 1 (Physics)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

16.

v = eGM

r

maxm distance = 2r

v
relative 

= 
r

GMe
2

17.

R
r

2mv
2
1

R
GMm

R2
GMm +−=−

v = 
GM

R

∴ Time = 
v
R2

= 
3R

2
GM

×



Page # 8 Solutions Slot – 1 (Physics)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

1 2/31
)R2(

GM
=ω ;  2/32

)R3(

GM
=ω

with respect to one time taken

R

2R

R
1 2

21

2
t

ω+ω

π
=   ⇒

)3322(GM

)66(R2
t

2/3

+

π
=

2 Attraction force F
a
 = 

r

mv 2

r

mv

r4

Gm

r

GMm 2

2

2

2
=+

r

M

fa
mv /r2

mI

mII

2v]mM4[
r4

G
=+   Now

)mM4(G

r4

v

r2
T

2/3

+

π
=

π
=

3 2x

m.dx

x
GdF 







 λ
=

d

m 

x

∫
∞=

=

λ=
x

dx

3x

dx
GmF   ⇒ 2

d
2 d2

Gm
–

x

1
GmF

λ
=








λ−=

∞

TOUGH SUBJECTIVE PROBLEMSEXERCISE – IV
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JEE QUESTIONSEXERCISE – V

5 Gravitational force is conservative so work done only

depends on position not a path taken

6 from E.C.
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