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1 (©
2GM

Escape velocity v = —

If star rotates with angular velocity w

v 1 agm  [26M
Thenw =3 =+ — =B

2 (d)
Time period (T) of a synchronous satellite around the earth is given by
4mr3 T*Gm, [
T? = >r =
Gme 47‘[2

Substituting the given values, we get

1/3
(24 % 60 x 60) + 6.67 x 101! x 5.98 x 1024] !

" 22 722

7 X7

4 x
r=42.08 X 10°m
T 42.08 x10°n

o—= e = 6.6=1 = 6.61,
e 6.37%xX10°m

3 (d)
Kinetic energy of the satellite is K = GI;—Tm (i)
Potential energy of the satelliteis U = — GMTm ..(ii)
Total energy of the satellite is E = — (;12\4_rm ..(iif)

Divide (iii) by (i), we get == —1orE= —K

NS

Divide (iii) by (ii), we getg = % orE =

6 (b)
F = Gmymy/r?, thus on increasing masses and reducing distance r, force of gravitational

attraction F will increase
7 (b)
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Time period is independent of mass. Therefore their periods of revolution will be same.

8 (©
Kinetic energy = Potential energy
1 m 1 m RK?
Em(kve)z = i}}ll:zmeZgR = gl;] =>h= 1 kz
1+ R 1+ R
Height of Projectile from the earth’s surface = h
2
Height from the centrer =R+ h=R + 1R_kk2

R
By solvingr =7

k2
9 ()
Let at O there will be a collision. If smaller sphere moves x distance to reach at 0, then
bigger sphere will move a distance of (9R - x)

R
T( /
M
F G X 5M
Umal = 75 = 7.
UM (12R - x)?
F GM
Ahig — —— = —
Y87 5M  (12R-x)?
1 2
X = Easmallt
1 Gx5M "
== (i
2 (12R - x)?
1
(9R - X) = Eabigtz
1L GM i
== ..(ii
2 (12R - x)*
Thus, dividing Eq. (i) by Eq. (ii), we get
x
9R _x >
x =45R - 5x
= 6x = 45R
x=75R
10 (b)

In circular orbit of a satellite of potential energy

= —2 x (kinetic energy)
1
=_2x Em” =—mv

Just to escape from the gravitational pull, its total mechanical energy should be zero.
Therefore, its kinetic energy should be + mv?

2

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



11 (a)
Acceleration due to gravity at height h is

r g g
g=r—3" 55 =099g
(1 + —) (1+255)
R, 6400
12 (a)

v =+/2gR. If acceleration due to gravity and radius of the planet, both are double that of
earth then escape velocity will be two times, i.e. v, = 2v,

13 (b)
Potential energy U = _Gzrvm = — —ETZ
GM GM
Uinitiat = —_3Rm and Ufina1 = — 2Rm
Lossin PE = gainin KE = GZ?m - GQ/IRm = G;V;m
14 (c)
dX ] “I L2 + X2y|
T 0 Mi‘ﬁ’dF sin g
R
;i 0 L 'Iai/u\dFsme
10 dr

Let the mass M be placed symmetrically

(o] [ee]

. f i f GM(Adx) L
= = Sin =
et X2+ 12 X2+ 12

Fret = GM/lLf dx
GMAL
D Fpet = 2 (2)
L
2GMA
S Fret = 12
15 (d)

The system will be bound at points where total energy is negative. In the given curve at
point A, B and C the P.E. is more than K.E.

17 (c)
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18 (b)

20 (b)
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D D A C B B C C B
Q 11 12 13 14 15 16 17 18 19 20
A A A B C D B C B B B
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