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WEEKLY TEST RANKER’S BATCH-02 TEST - 1 Balliwala
SOLUTION Date 08-09-2019

[PHYSICS]

1.  According to Kepler’s first law, every planet moves
in an elliptical orbit with the sun situated at one of the
foci of the ellipse.

In options (2) and (b) sun is not at a focus while in
(c) the planet is not in orbit around the sun. Only (d)
represents the possible orbit for a planet.

N

Kepler’s law T’ R

3. In arrangement 1, both forces act in the same direc-
tion. In arrangement 3, both the forces act in opposite
direction. This alone decides in favour of option (a),

4. Time period of a revolution of a planet,

27tr _2mr 27rr

5. Gravitational force is independent of the medium.
Thus, gravitational force will be same i.e., F.

6. If a point mass is placed inside a uniform spherical
shell, the gravitational force on the point mass is zero.
Hence, the gravitational force exerted by the shell on
the point mass is zero.

d
7. gd=g(l——)
g

R-d
or gd=g'—R‘“
or gd=%°rgd°°y

So, within the Earth, the ac-

celeration due to gravity A

varies linearly, with the dis- T .

tance from the centre of the 9

Earth. This explains the lin- B
ear portion OA of the O t —

graphs.
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8. The value of g at the height /4 from the surface of earth

(%)
g=gl1-7

The value of g at depth x below the surface of earth

X
’_ 1-=
£ g( R)

These two are given equal, hence (1 - %g] = (1 - %)
On solving, we get x = 2h

9. Acceleration due to gravity g =%7szR s g o< pR
ge

{As Em 2 and Le. —E(given):|
P, 3

Ry (En)(P)1y5. 2 _Sp
10.  Acceleration due to gravity g = (1;2_1;4

2
geanh Mearth R‘:-loon 80 1
16 _g

8Emoon = & eanh 8 0 5

11.  Acceleration due to gravity g = %anR
&1 Ripy: Ryp,

GM GM 4GM
We know g = = =
12. g R (D /2)2 D2

If mass of the planet = M, and diameter of the planet
4GM,
—

0
13. & _(_RY_(_R Y_1 ng=L
g \R+h R+2R) 9 9

14.  Acceleration due to gravity on earth is

=D,. Then g =

w

GM )
- 0]
Rg
As p= My ME=pin:Rz~
4 3 3
—TnRg
3
Substituting this value in Eq. (i), we get
G p'i nR;
g=—-3————=—7thR orp=——§—g——
R: 37E 47GR;
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15.

16.

17.

18.

19.

mgh  mgR, mgR,

AU =U,~ Uy = = 85 = 78

l+— 1+==%
R, R,
R 1
= UZ—(_nge)= ki :U2=“Enge
-GM, GM;
Potential energy U = —GMm _ _GMm
r R+h
GMm -GMm
initial = 35~ and Ugpy = "R

GMm GMm _ GMm

Loss in PE = gain in KE =
0ss in gain in R 3R R

GMm ( GMm)
Au=- - -
(R+h) R

H=3R
GMm GMm 3GMm
Ay=- + = X R
4R R 4R?
3
Au=—mgR
2 8.
U= me K= GMm and E = —GMm
r 2r 2r

For a satellite U, K and E vary with » and also U and
E remain negative whereas K remains always posi-

tive.

/GM
yv=
R+h
GM

For first satellite =0, v, = =

For second satellite # = 5, v, = ZG_M
2 3R

2 2
V= S-VI = gV
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20. Orbital velocity of the satellite is

v OME yhere M is the mass of the eartt
\ ", :

. 1 M
Kinetic energy, K = —mv*= GM pm
2 2r
where m is the mass of the satellite.
K o l
-

Hence, option (b) in incorrect.

: GMp
Linear momentum, p=mv=m
’
po—b
Jr
Hence, option (c) is incorrect.
Frequency of revolution, v= L = L GAZE
T 2n\ »
Vo —>
32
Hence, option (d) is correct.
3/2
21.  Time period, T = 2nR__27R
\/GMM NGMm
=

where the symbols have their meanings as given.
Squaring both sides, we get
T2 - 4 2R3
GMm

22.  Total energy of the orbiting satellite of mass m having
orbital radius r is

E=_GMm

where M is the mass of the planet.
v .

Additional kinetic energy required to transfer the sat-
ellite from a circular orbit of radius R, to another ra-

dius R, is
=E,-E
__GMm _(_ GMm)=_GMm + GMm
2Rg 2R, 2R, 2R,
otn(1_1)
2 \R R
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23, 1 =[_%_%}

g min r r
: GMm — GMm
2r-a) a
_ 2GMm(a2 - 2ar +r?)
.ar(2r —a)
GM 2(r—a)
or Vinin = X 7
: a [r(2r-a)]
So, 2(r —a)

24. GM .
v=,—— ifr;>r,thenv, <v,
r

Orbital speed of satellite does not depend upon the
mass of the satellite.

25.
If two particles of mass m are placed x distance apart
then force of attraction Grr;m =F (Let)
X
26.

GM
ﬂ:g:zr

Resultant of F; and F, is V2 G—ﬁl
a

Fy
F3 F2
Now, F=—GM_GM
~2a)? 2a
Now, \/EfM and GA{ act in the same direction.
o a 2a
Their resultant is ﬁ?M + GAZI 0! Gﬁl |:\/5 + lJ
a 2a a 2
G |:M - -&M ] A
100
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27.

Time period does not depend upon the mass of satel-

lite, it only depends upon the orbital radius.
According to Kepler’s law

E_ i 3/2_(L)3/2_ 1
T, \n 2r 2\2

28. Since the planet is at the centre, the focus and centre
of the elliptical path coincide and the elliptical path
becomes circular and the major axis is nothing but the
diameter. For a circular path:

mv? GM
2 - 22,
r r2
3/2 2.3
Als T=£_2n’r 72 4n‘r
v GM GM
o\’
= r=[ > ) = Radius
4r

,\I13
=  Diameter (major axis) = 2( i )
74

29.
M
Acceleration due to gravity g = %
2 2
&moon = Mmoon . Rean.h =(i)(i)
Searth  Mearn R2,,, \80/\1
16 ¢
&moon = Zearth X % = g
30.

Radius of earth R=6400km .. h= %

Acceleration due to gravity at a height
R ' 16

R 2
gh=g( ] =g =-z8
R+h R+§ 25

At depth ‘d” value of acceleration due to gravity

gi= % g, (According to problem)

= a=3(5)e=e-5)=5(5)
84=5\25)8 78 "R)T2 258

By solving we get d=4.3 x 10° m
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31

Acceleration due to gravity g = (I;z_ly

Bpns _ Mot ( R 2;,((3)2:1

8earth M, earth Rplanet 10 1 10
If a stone is thrown with velocity u# from the surface
of the planet then maximum height

H =£=> Hpianet — Searth
2g Hearth gplanet

= lemet=l—99xHemh=%x90=100metre
32.
Let m be mass of a body.
.. Weight of the body on the surface of the earth is
W=mg=250N ]
Acceleration due to gravity at a depth d below the
surface of the earth is
d
’ = 1 o i
#=s[-%,)
Weight of the body at depth d is
d
W =mg' = 1-—
e =3,
Here, d= R
2
W =mg[1-Rel2)_me _W _20N_,,sn
Ry 2 2 2
33.
Acceleration due to gravity at a place of latitude A due
to the rotation of earth is
g =g— Ry cos® A
At equator, A =0°, cos 0° =1
g=g=g-R0’
At poles, A =90°, cos 90° =0
g=gr=g
gP_ge=g_(g—REw2) =RE‘”2
34.
, d g ( d) 3R
=g|ll-—|=2==g|l-—|=2d=—
&=8 ( R) 4 8UTR 4
35.

Potential energy of the body at a distance 4R, from
the surface of earth
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_ _mgR,  mgR,  mgR,
1+ h/R, 1+4 5

[As h=4R, (given)]

So minimum energy required to escape the body will
be

mgR

e

5

36.  Total energy of orbiting satellite at a height  is
__GMgm
2(Rg+h)

The total energy of the satellite at infinity is zero.

- Energy expended to rocket the satellite out of the
earth’s gravitational field is

AE=E_-E
—o_[_ GMgm \ _ GMgm
2(Rg+h)) 2(Rp+h)
37.
AKE. =AU
1MV2=GM£,M LT @)
2 R R+h
GM, .
Also g= e (ii)
. . .. " R
On solving (i) and (ii)) h=————
2gR
(51
38.
GMm ( GMm)
Ay=— -
R+h R
H=3R
Au=_GMm+ GMm=3GMm % R
4R R 4R?
3
Au==-mgR
U 4mg
39.
40.
Vo —=,
Jr

1
% increase in speed = 5 (% decrease in radius)
1
= 5(1 %) =0.5%

i.e., speed will increase by 0.5%
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41.
42.

43.

44,

45,

Potential energy = 2 (total energy) = 2E,

Interstellar velocity v = \/ Gi\/! =R \/ (Ri h)

_[2_ 2
=4V =V,

where v = projection velocity
R? g
(r+h)

23gR

=v% - 2gR Solving Vi= ETH

Angular speed of earth = angular speed of geostation-

ary satellite
1
T oc—
0]
= E:ﬂ:l:]&:ﬂ
I, o, 2 2

r_23/2_Z2__l
4 L 2

_(AJL
"1 2 41/3

__h
r2‘41/3
GM 4 ;5
=——=G—7nR’
R? 3 P

g=—‘3lGn:Rp=>ngp
g’XR’p'Qp’=2p

Given, =1

2| = R |oq

=2=:’R’=—1S
2

According to the question, the gravitational force be-

. 1
tween the planet and the star is F o< 72%
GMm
TR
where M and m be mass of star and planet respec-
tively.
For motion of a planet in a circular orbit,

2 _ GMm

mRw e
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