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SOLUTION 3. NTA Ans. (16)
Sol. U, +K,=U,+K,
1. NTA Ans. (2)
Sol. Applying energy conservation — 10; +Emv0 =— Re Emv
K, +U =K+ U
lmuZ __GMm =l 2_ GMm +i>< GM,m +lmvg =lmv2
P R P IR 10 R 2 2
, GM ) 2><—M><V§ +lmvg =lmv2
v=,u"——— ....(i) 10 2 2 2
R
By momentum conservation, we have V2= 2‘/5 +V§ = 2><(11.2)2 +(12)
v, 10 10
v = 112.896 + 144
5 v. v = 16.027
Rocket V= 16 km/s
""" 4. NTA Ans. (1)
Sol. Initially, the body of mass m is moving in a
circular orbit of radius R. So it must be moving
m 9m [GM with orbital speed.
V== ...(il)
10 10 ¥ 2R GM
v, = ‘/—
m R
& —Vv,=mv
10 After collision, let the combined mass moves
m , GM with speed v,
= —V,=mju’ ——— ....(111)
10 R mvV, (3m 5v,
Kinetic energy of rocket mv, +??_ 2R Yi =V Z?
=lm(vi +Vf) Since after collision, the speed is not equal to
2 orbital speed at that point. So motion cannot
~m GM 5 GM be circular. Since velocity will remain
_2_()[81 2R 100u” —~100 R j tangential, so it cannot fall vertically towards
the planet.
22[100112 _119GMJ Their speed after collision is less than escape
20 2L speed \/EVO, so they cannot escape
, 119GM gravitational field.
=5m| u’ - 200R - So their motion will be elliptical around the
2. NTA Ans. (4) s %1;‘:; .
Sol. Gravitational field on the surface of a solid : ns. (1)
M 2GM
G Sol. V, ZQ/T (Escape velocity)
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By the graph

GM, GM,

ar T M e
On solving

M, _1

M, 6

v, = /2GM
R

2G[M/2]
R/2
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.. Correct answer (1)
Official Ans. by NTA (3)

dm = pdv

dm= [Ej@mzdr)
T
dm = 4nkrdr
R R
M = jdm - j4nkrdr
0 0

5 R

M = dnk —
2

0

M = 27k(R? - 0)

M = 2nkR?

for circular motion gravitational force will
provide required centripital force or

GMm _ mv>
R’ R

G(2nkR*)m B mv’
R’ R

= v=+/21GkR

2mR
v

Time period T=

2nR o«
v21tGkR

orT? < R
Official Ans. by NTA (1)

N

Sol.

+ M = mass of earth

M, = mass of shaded portion
R = Radius of earth

M 4
oM, = 4—.§n(R—h)3
—nR’
3
_ M(R-h)’

R
+ Weight of body is same at P and Q
Le. mg, = mg,
gr = &q
GM, GM
(R—h)’ (R+hy’

GM(R-h)’ GM
(R-h)’R’ (R+h)’
(R-h) (R+h2=R3
R3® — hR>— h’R — b3+ 2R? h — 2Rh? = R3
R2-Rh*-h3=0

R2_Rh—-h?=0
~R+,/R* +4R?
R+Rh-R?=0=h= 2+
_ _R++/5R [ﬁ _ 1]
ieh= = R
2 2
Official Ans. by NTA (2)
V= ,% v,
Re \§~“‘ V'
’
Rmax ,"
M
V, = GM
RE
-GMm 1 , -GMm 1 0
—my- = —~m ()
RE 2 Rmax
VR = VR__ ..(ii)

Solving (i) & (i1)
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9. Official Ans. by NTA (2)

Sol. E 4nr’* = Ip04nr2dr

r r2
L EP = 471:G.([p0 (1 —?Jrzdr

r3 rs j
4nG
= E = 4T5P [ 3 SR’

dr 9

10. Official Ans. by NTA (1)
Ax

Sol. GivenE,= 77 3373 Yo =0

(x*+a%)

e

put x> +a’=z
2x dx =dz

(X +a )3/2

Tt Az [ A
Vx_0= _Iz(z):’)/z - ZI/Z -

o0 0

A A

A
(x2 +22)\2

T (x2+ah)? (x> +a

11. Official Ans. by NTA (3)

GM
Sol. orbit T
2GM
escape = R
Vorbit _ L
Vescape \/5
12. Official Ans. by NTA 4)
*
i h=R/2

di GM
o, /4N go M
)

{(R-d) (R +B

2\1/2
)

)

X

0

13.

Sol.

14.

Sol.

_GM®R-d)
2T R - (2
g =5

GM _ GM(R-d)

Ry R
2

4R =9R - 9d

SR=9d =

g 2
R ™9

Official Ans. by NTA (4)
ge =g - R(,t)2

R’w’
2g

h=

Official Ans. by NTA (1)

planet

v
vma.\

< 7

By angular momentum conservation

rminvmax = rmaxvmin (1)
A’
Given V., =%

from equation (i)
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15.

Sol.

Ans. (1)

g

v
A

(10a—X)\\ :

10a

GM  G(16M)
x> (10a—x)*

1 4

x  (10a—x)

X =2a ...(1)

COME

~GMm G@I6M)m N
8a 2a

~ GMm G@I6M)m
2a 8a

= 4x = 10a - x

KE

KE = GMm{

1

Ve /9OGM
8a
3 |5GM

V==
2 a

Emv2 =GMm {ﬁ}
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