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SOLUTION
1. Official Ans. by NTA (2)
d

<

Sol. (m e . H
O<—2d/3—><—d/3—>@

G(2m)m
2

F= = (2m)w? (d/3)

d
3

oo = 3Gm o= 3Gm

d’? d?

3
:>T=2—n=2n d
O 3Gm

2.  Official Ans. by NTA (4)

Sol.

Gmm B Gm’

" 2R? _ 4R®

Gmm Gm’
P r? 2R

= F, =F, + F, cos 45° + F; cos 45°

Gm> Gm® 1 sz 1

R2 R 2R 2
(4+2f j

R2
_ Gm

= o (14232) = =

G(1+2+2)
2
3. Official Ans. by NTA (1)
Sol. I = l
T, 8

2n/o, 1

[\J

F

=> V=

2n/w, 8

o _8

o, 1

_ - ) (1+2ﬁ)

Sol.

Sol.

Sol.

Sol.

¢

Official Ans. by NTA (2)

Weight of pole=mg=49 N

At equator due to rotation = g, = g — R®?
so W=mg, =m(g—-Rw?

S Wp>W, Wp =49 N
So, W, =48.83 N. W.<49N
Option (2) is correct.

Official Ans. by NTA (1)

r3

T=2n

(6400+600)x10°
GM

73
GM

83
Ty = 270 x 109
GM

Ty— T, = 2n10° [8@—7\/7}

TA: 27[

T, =27 x 109

JoM
=314 x4.107 = 1289.64 = 1.289 x 103 s
Official Ans. by NTA (3)
Let initial mass of sphere is m'. Hence mass of
removed portion will be m'/8
m.Gm'

Gm' Gum'8
F,=m > = >
(3R) (5R/2)

_ Gm' Gm'x4 (1 l)Gm'

~ 9R>  8x25
41 Gm'
50x9 R’
F_1 50x9_50
E 9 41 41
Official Ans. by NTA (2)

9 50

2:

ject Topic PDF With Solution\Physics\English\ Gravitation

_[2GM
Ml _ M2
R, R,
MR, = MR,

Hence reason R is not correct.
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8. Official Ans. by NTA (10) 13. Official Ans. by NTA (3)
-GMm -GMm 1 _ , Sol. By angular momentum conservation :
Sol. = +=mv
11R R 2 myv,r; = mvorly
_ [20GM 48 x10"
V= 11R VL—W = 3000 m/sec
9. Official Ans. by NTA (4) =3 x 103 m/sec.
Sol. Gravitational field of ring 14. Official Ans. by NTA (3)
__ Gmx Sol. Ans. (3)
(R2 2 )3/2 Energy given = U; - Uj;
3GM’
Force between sphere & ring =0- "5 R
_ GmM(\/gR) :Gmeﬁ 3 GM? 3
3/2 == =
(R*+ 8R2) R? 27 5 R
A 4 15. Official Ans. by NTA (3)
ns. (4) Sol. (3)T o< R
10. Official Ans. by NTA (4) 3
24 (12R
—=|——| =T=3hr
| T (3R
Sol. e 16.  Official Ans. by NTA (2)
Sol. T? R’
T _[(9RY
T R
Force along the tunnel T2 = T2 x 93
Feo GMmr 0 T =T x33
B I T=27T
17. Official Ans. by NTA (4)
F= —&x (G_I\Z/I =g,rcos0= x) Sol. For objects to float
R R mg = me?R
- o= angglar velocity of earth.
R R = Radius of earth
ol=f  ro2r R w=,% (D)
R g R
5 Ans. (4) Duration of day =T
U 11.  Official Ans. by NTA (4) T 2n )
< Sol. As per Keppler's 2nd law, Areal velocity is o -2
2 constant. R
4 12.  Official Ans. by NTA (4) = T=2n \/:
GM(r) c :
3 Sol. g, =—7— 3
£ R 3200 km = R/2 _s 6400x10
s L —
& GM 10
¢ gc = 2
& T
5 R +E = — =83.775 minutes
3 2 60
§ g, =gc 4 = 84 minutes
;o or_ 1L R
% R® ng 9
E 4
5 so0A= R Ap=r_r= R
3 9 9
% OA:AB=4:5
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18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

ALLEN®

Official Ans. by NTA (4)
ds

P

For small displacement ds of the planet its area

can be written as

ds
A —
r
1
dA =—rd/
2
= lrdssine
2
Avel = %_ 1 eﬁz Vrsin0
dt 2 2

%_ 1 mVrsin®@ L

dt _5 m 2m

Official Ans. by NTA (1)
v=-S
r
Fe_ dU 3 gz
dr r
|F|= my*
r
S _mv
r’ r
Vol

Official Ans. by NTA (1)

At neutral point g = 0 so graph (C) is correct
Hence option (1).

Official Ans. by NTA (4)

T? « R*

T = kR*?

dT _3dR _ 3 002=0.03
T 2R 2

% Change = 3%
Official Ans. by NTA (2)

T, =T, (since o, =)

23.

Sol.

24.
Sol.

25.
Sol.

Official Ans. by NTA (4)

2V—v

o)

Applying energy conservation from (1) to (2)

= Escape velocity

1 2GM) GMm _ 1 , GMm
—m|— | -———— = —mv° -
2 R, R, 2 R+r
1 , GMm
_mV =
2 R+r
_ /ZGM _i
R+r dt
R, +h

«/ZGdet— j (Jﬁ)dr
J2GM. t=§|:(R+r)3/2]::+h

3 3/2
t—2 R 1+L -1
3\26M R,
3/2
po L 2Rl by
3V g R,

Official Ans. by NTA (4)

Angular momentum conservation equation
VoX2 = ViX)

VoX,

V1=

X
Official Ans. by NTA (3)
Density is same

4 3 4 s
M=—nR"p, 2m=—nR"

3P 3 P
Rv:21/3R

GMm G2Mm

- 2 W, = 2

R : R

0)2 :21/30)
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26. Official Ans. by NTA (4) Official Ans. by NTA (4)
M oM
100 kg
v P .
Sol. -
50 kg
E—x—> <_8R—?
Acceleration due to gravity will be zero at P
therefore, V, = GM, GM2
GM _ G9YM AT R
2 2
X (B8R —x) _[ 50 . 100 G
8R-x=3x 25 50
x=2R
Apply conservation of energy and consider =-4G
velocity at P is zero. 32. Official Ans. by NTA (2)
MiR; M:R,

27.

Sol.

NN
(=N
=
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(2
e ¢
=

7]
S
-

1 . GMm G9Mm _, GMm G9Mm
2 R 7R 2R 6R

V7 R

Official Ans. by NTA (2)

4 AY
4 \
1 \
R R
4
AN R
_ Gm’ - MR
(2R)’
o=t \E
2VR’
Official Ans. by NTA (4)
Option D is correct
T = 4n’ o
GM
471 r’
G T
by putting values
M =6x 107
Official Ans. by NTA (1)

Inside a spherical shell, gravitational field is
zero and hence potential remains same
everywhere

Hence option (1)

Official Ans. by NTA (2)

Energy is maximum when mass is split equally

M
so —=2
m

33.

Sol.

Option (2)

Official Ans. by NTA (4)
g

gdown — [1
i

\4
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34. Official Ans. by NTA (2)
Sol.

MV?

V2F +F, =

2
/3.GMM  GMM _ MV

>+

(V2R) (R) R

G_M(LJrlj:w
R 2 4
GM[4+42)_ .
R | 42
GM(4+\/§)
R4/2
| [oM(2v2+1)
e
Option (2)

V=

\Y%
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