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1 (b)
The energy required to remove the satellite from its orbit around the earth to infinity is
called binding energy of the satellite. It is equal to negative of total mechanical energy

of satellite in its orbit.

o GMm
Thus, binding energy = —E = >
GM
but, g= ?
= GM = gR?
gmR?
BE =
2r
3 (9

Applying law of conservation of energy for asteroid at a distance 10 R, and at earth’s

surface.

Ki+Ui=Kf+Uf (l)

1 GM.m

Now, Kfzzmvl- and U; = — 10R,
GM.m

1
_ 2 _
Kf—imvf and Up=— R

Substituting these values in Eq. (i), we get
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12

13

— 2 = — 2 -
2™ o, T~ 2™ TR,
T, 1 GM,m GM,m
= ™= ™t TR, T To0R,
, o 2GM, 2GM,
= ‘Uf =V + R—e - TRe
, 5, GMem 1
vi=vit g ( _E)
(b)
X X
C C
V=—|Ildx=— —de=—
(o] (o] x
()
U = Loss in gravitational energy = gain in K.E.
1 2 2U
So,U=5mv >m=_;

(b)
V, = ﬁ v, L.e. if the orbital velocity of moon is increased by factor of\ﬁ then it will
escape out from the gravitational field of earth

(b)
_p 8 .
Ve =R §G7Tp --veocRﬁ
(c)
T, R, 3/2 1013 3/2 )
== =—=— = /2 = 10
T, (Rz) (1012) (1000) 10y10
(b)
Gm(M _m) .
==z For maxima,
dF G
_— M - 2 =
P xz( m)=0
m 1
or E:E
(c)
Acceleration due t it GxM/9%0 _ 1
cceleration due to gravity on moon == —

)

Acceleration due to gravity at poles is independent of the angular speed of earth
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14 (a)
The change in potential energy in gravitational field is given by AE = GMm(l - l)

L T2

In this problem; r; = R and r, = nR

1 1
AE = GMm(— —)

R nR
_ GMm (n - 1)
R \n
R n. 1) Gm
) (4-2)
15 (d)
Let escape velocity be v,, then kinetic energy is
1, _
= Emve (1)
GM.m
and escape energy = + R ..(ii)
e
Equating Egs. (i) and (ii), we get
1, GMem
—m?=
2 R,
2GM,
= Ve =
J Re
2GM,
= R=—
Ve

Given, G =6.67 x 101IN-m?/kg,

M, =6 x 10%*kg, v, = 3 X 108 m/s?
_ 2x6.67 %10 x6x10%
B (3 x 108)2
R=8.89x 1073
R~9x 103m =9mm

R

16 (d)
The body can be fired at any angle because the energy is sufficient to take the body out
of the gravitational field of earth

17 (b)
Acceleration due to gravity at a height h from earth’s surface
., GM
= R+
Since =9
97100
g GM
or =
100 (R + h)?
(R+h)* GM
° THT00 T g
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or

(R+h)2=R2 [-‘-g—%

100 R?
or R+ h=10R
= h=9R
18 (d)
Acceleration due to gravity
GM G 4 3
= — = — X —
_ 39
P = 4nGR
19 (a)
GM
ve= [25M = 100=—— = 5000
R R
Potential energy U = — % = —5000/
20 (c)

1
gor(ifr<R)and g x5 (ifr>R)
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ANSWER-KEY
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A. B A C A B C B B C C
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