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Where the symbols have their meaning as given in the question
Squaring both sides, we get

, AmR3
T2 =
GM,,
2 (d)
Orbital velocity vy = /g = IL"TRZ and vy =rw

%
o R?

This gives 3 = g
w

3 (d)
Escape velocity v, = %
4 3
v, = 2G §nR xd
R

4 8
_ 3 =R =
J2G3HR X d JSEGd

where d = mean density of earth
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= v, =20,
=2x 11 =22kms™?

5 (d)
Here,u=20ms !, m= 500g = 0.5kg, t =20s
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12

Using Newton'’s equation of motion

—ut + 2gt?
s=ut+sg

1
0=20x20+ E( -9)(20)?

or g=2ms?
. Weight of body on planet = mg
=05%x2=1N

(9
Angular momentum remains constant
171d1
mvid; = mvydy;=>v, = ——
d;
(b)
As with height g varies as
B g 2h
[1+ h/R]

R

and in according with figure hi > hz, so W4 will be lesser than W; and

h1 h2
Wz-W1=mg2-mg1=2ng-E

GM},
or Wy-Wq,= szE

GM ]
[asg= ? and (h1-h2)=h

2mpG
or Wo-Wi= R_};(% 7TR3p)

8 4
=3 npGmh [asM= §nR p

(9
Time period of nearby satellite
3
T=2n|"_
GM
3
=2r /R_
GM
_ 2m(R3)/? 3m

B [G %nR3p]1/2 ) G_p
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The acceleration due to gravity (g) is given by

where M is mass, G the gravitational constant and R the radius.

Since, planets have a spherical shape

4
V= 3 nrd
Also, mass (M) = volume(V) X density(p)
4 53
_ G 3 TR7p
g = RZ
_ 4GmpR
= g=—"3
Given, Ri;:Rp;=2:3
3
P1:P2= 5
g1 pPiR1 3 2
—_— ==X == 1
gz p2R2 23
13 (c)
The maximum velocity with which a body must be projected in the atmosphere, so as to
enable it to just overcome the gravitational pull, is known as escape velocity.
Escape velocity from earth’s surface is
2GM,
Ves =
J Re
or Ves XA/de X Ry ....(1)
similarly, for a planet
v,es o8 dp X Rp (ll)
S ves (d€)1/2 Re
o, — =\5 X —
Ves dp Rp
_ 1
Given, d, = Zde' R, =2R,
1
d. 21
Ues d€ R€
- =|— X
Ves 4 2R,
1
=AY x=
OIS
2 ! 1
= X ==
2
%
So, —=1:1
v es
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14 (@)
The value of acceleration due to gravity g at height h above the surface of earth is
g
h=7T"2
h
(1+8)
Where R is radius of earth.
=)
= =1+=
9n R
15 (b)
_ |GM
v= |
r
16 (b)
Angular momentum is conserved in central field
17 (d)
The true weight of a body is given by mg and with height g decrease
S W _ m_g, _ ;[ r__ g ]
o, We™ mg ™~ [1+ (h/R)1? asg = [1+ (h/R)]?
But here, h=7R-R=6R, ie, h/R=16
Ws=—"==10_02N
S0, Ws= 167~ 10
18 (d)
| 26M
© JR+h)
19 (a)
=olin) =sleiam) =
9=9R+n TI9\r+2R) T9
20 (c)
gn GM/8) R: i
g8 GM/R*> 8R%'
Given, Tn—i’: = %
or gg—j:% ..(ii)
2
From Egs. (i) and (ii); 5z =%
or R, =+/8/6R,,
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A D D A D B D C B A
Q. 11 12 13 14 15 16 17 18 19 20
A C A C A B B D D A C
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