DACE Gravitation Phy. XI

JEE Main Exercise

(A)
2 2
F = % and F, = GLZ
a (V2a)
Net force on A=F, +2F cos45°
1 GM?
- S

a

2 2
o p, oMy :(2\/5+1JGM where r 2

2 a’ E

2
, Where A = = F= 2«/§—sz
(nR/2) nR

(D)
_GMm __GMm_G(M/8)m_7GMm
C@R2 % (2R (3R/2Y)  36R?
F, 7

F 9

1

So,

(©)
Let distance of neutral point from smaller mass be x.
GM G(4M)

x*  (6R-x)°

E= =0 = x=2R
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PAC 3 Gravitation

Phy. XII

5.

(B)

2 2
F GM _GM

(L-2Lsing)* L

Tsino=F ()

T cos® = Mg ..(i)
Dividing Egs. (i) by (ii)

0 =tan %
gL

) >
> T L4

[ (6—0)]

’\
ﬂ
'\

(A)
When body is taken above the earth's surface,

A—gx1002—%x100

g
= -1%= —2—;x100

= %xlOO =0.5%

When body is taken below the earth's surface,

A9 100= - 100-—05%

g g
So, weight decreases by 0.5%.

(B)

Onearth, T =2nJI=2
g

On planer, g'= G(ZM ) =

(

o [
T'=2 (g/2)
)

(C
— 2 25 _
Oapp =9 —©"RCOS“A =0

9

2R)? 2
J2T =242
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PAC 3 Gravitation

Phy. XII
= 0= 2\/§, T= E = n\/E
R ® g
9. (D)
V :V1 +V2 +V3 +.n
_ _Gm Gm Gm Gm
i > 2 g
:—Gm(1+1+1+—+ ....... j
2 4 8
Gm(1
=— (1) —-2Gm
1—-=
2
10. (B)
dv =—Edr
j dv =+ j dr
Vi dl
r
=V _Vi =+klin (—J
d;
r
= V=V +k|n[—J
d;
11. ©
Go(4nR?
V=—Gm=— ( ) —Go4nR
R R
Va_Ra_3
Vg Rg 4
When shell A and B coalesce into single shell,
G4nRi + (547:R§ = G4TCR(2:
= R.=yRZ+RZ
Ve =-Go4dnR: =-Go4dn RA+ RB
JRA + RB / RB
12. (B)
2 2 2
W = AU :_Gm x3 | Gm <3 ZSGm
2a a 2a
13. ©)
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DACE

Gravitation

Phy. XII

= O—%zlmvz—%: v= [2GM
Ry, 2 R
14. (A
2
—GM GM|. ., (R
AT 3R PT-E { (2) }
~1IGM
8R
0+M[ﬂ =1MVBZ—M 1icM
3R 2 8R
15. ©
- lm(kve)z_GMm:O_GMm
2 R r
2
_ Iy[k [2SM ) _GMm __GMm
2 R R r
= r= R
1-k?
16. (C)
= %m(Zve)z—wzlmv2+O
= v=4i-V¢ =3v, =11.2/3km/s
17.  (A)
v=0oR

Gapp = g—sz:% — g=20°R

Ve =/20R = [2(2°R)R

=20R =2v
18. (D)
= _GMm _ 2 _ 1
== =Mor = (D_r(m+l)/2
T =E =T ocr(m+1)/2

(@)

11
R Ry
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PAC 3 Gravitation

Phy. XII

19.

20.

21.

22,

23.

24,

25.

= 7'51’
GM
l: ’& =1
T, P1
T= 2111,
(Dearth

GM
J 2C‘)earth

On solvmg, we get

(@

= 4H=0

(D)
Angular momentum is conserved.
SO, Ll = L2

MV =MVl = Vp >V (vr<n)

= Ky, >K;

(A)

(A)

(©)

mvi = mvshh,

. ()
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DACE

Gravitation

Phy. XII

1 o GMm 1 Z_GMm

\ =—mv
1 2
n 2 r

Solving Egs. (i) and (ii), we get

v = 2GMr,
1 R(R+1)

S0, E = Ky +U; = my2 - SMM
2 n
=_GMm = constant
2a
Now, lmvz 3 GMm __ GMm
2 r 2a

26.

27.  (40)
L =1.8x10% m
a=2x102m
rn=2a-n=22 x102m

L v

dt  2m 2

.. (ii)
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PAC 3 Gravitation

Phy. XII

28.

29.

30.

31.

v, (2.2x10)

= 4.4x10'% = = Vv, =40km/s

(0.01)

h 64
'=gl1-—=|=g|1-—— |=0.99
J g( Rj g( 6400) J

TZZRﬂzgzzA_g
g T 29

AT _1({g-0.99¢9
2 2 g
= AT =0.01s

(4)

Avreal velocity, L v /G_m e dr
2m 2 r )2

(Areal velocity), ~

\/*/:2

(Areal velocity),

I
= 1=4
I

(5)
Kl +U1 = KZ +U2

2
lmo( SGMe] _GMmy _, GM,mg

4R

R r
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DACE Gravitation Phy. XI

GMm mv? GM
- — v

4r? r 4r

32.  (8)
Let C be the midpoint of the line joining C; and C,.

Gravitational field Intensity at C is zero. So, we just need to make the point mass reach C with
negligible velocity. Once it crosses C, it will be pulled by the second sphere.
Applying energy conservation between A and C

K;+U; =K, +U,

1 5 -GM  GM -GM  GM
= —myg+m ————— |=0+m| —— ———
2 R 9R 5R 5R

8 [GM
Vg =—,|—

3\ 5R
3. (7)

Let speed of the ball just before first collision be v; .
~GMm _1_ >, 3GM

O——==-my{ —
R 2 2R
GM
= Vl Y
R
Speed of ball just after Ist collision,
v, —ev =L [CM
2 175\ R

Lets take maximum height reached to be h after first collision,

2
lm 1 GM _3GMm:O_GMm<3R2_h2)
2 5V R 2R 2R3

= h= R
5
Total distance travelled before second collision
=R+2h= R
5
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1. (D)
(d) Incase of binary star system, the
gravitational force of attraction
between the stars will provide the
necessary centripetal forces.
So angular velocity @ of both stars
is.the same. Therefore time period 7

2n .
- —(; remains the same.

2. (A _
(a) As we know,
o ~GM
Grawvitational potential energy = =
¥
and orbital velocity, vo= JGM/R +h
Il » GMm | GM GMm
Ef=-mv(,———“—— —_—— - ———
2 3R 2 3R 3R
_GMm(l_J ~GMm i ~ —GMm ”
T 3R \2 R o3 R
E = E,
5GMm
Therefore minimum required energy, K = R

© - )
(¢) Let mass of smaller sphere (which has to be removed) is m

Radius = %— (from figure)

M m M
4 R 4 R(ET 8
3 32
Mass of the left over part of the sphere

M'=M-—=-M
g 8
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Therefore gravitational field due to the left over part of the
sphere
(GM  GM

]

= =
8x?2

5 ma
) GM[x 8x ]zcm{_.,] ~7GM 1 7OM
8x

(A)

M

M
GM.
8

(3R)? R (

41 GM®
3600 R?

(D)
@ Gravitational field, 1 =(51+12]) Nikg

dv

dr

X y
Av= -[j ledx + | lydy]
0 0

- [1ex+1yy]=-[5(7-0)+12(-3-0)]

= —[35+(-36)]=1J/ke
i.c., change in gravitational potential [ J/kg.

AU=mAv=1x1=1]
Hence change in gravitational potential energy 1 J
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(D)

(d) Due to complete solid sphere, potential at point P

2 Solid
Voo =ﬂ[3Rz (%) ] e

2R3
_-GM([1IR* ) | GM
2R | 4 8R
Due to cavity part potential at point P
GM
V.. =_3.8 __3GM
2
So potential at the centre of cavity
=V, V.. =_LIG_M_[_E@],£"_"
shere ™ Toavity © " gp 8 R R
©)
GM
© As, t'ﬁml -r?)
Graph (c) most closely depicts the correct variation of wWr).
(A) :
(a) Due to infinite wire of mass 'm' at 'r' distance
E = GA
g=—, 0 Fg = mEg
2
So force on star = GmA =ﬂ=>v=\.’6—k
r r
2nr  2nr
a8 T=—=z=—"an==T
5 GA o r
(A)
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10.

11.

12.

(a) As we know, Gravitational force of attraction,

_ GMm
RZ

GM M

E:——L-GMzmansz'—-— ; 5

n R
GMem GMeMS /
=- Ar, and AF, = =2 AT:

Aﬁ 2 rl3 l a 2 F—}

ah _maq 5 ()} o)

AF2 B rl3 MSAI'Z LMbJLq}JL 2/

oy

Using Ar; = Ar, =2 Ry m= 8 x 10-- kg;
M, =2 x.10%0kg
r,=0.4x 106 km andr, = 150 x 10°km
3
AR (8x10%2)(150x10°)

=2
AR, \2x10% L0.4x|0"J <

(D)

(d) With rotation of earth or latitude, acceleration due to
gravity vary as g' = g - o’R cos® ¢

Where ¢ is latitude, there will be no change in gravity at
poles as ¢ = 90°

At all other points as o increases g' will decreases hence,
weight, W = mg decreases.

©)
(c) Initial gravitational potential energy, E; = —Gﬂ

- - - 2R
Final gravitational potential energy,
. GMm/2 GMm/2 GMm GMm

< 5 z(“) = (3R) “"2R 6R
Ak, a2
2 2
__4GMm__ 2GMm
6R R

Difference between initial and final energy,

GMm( 2 1 GMm
-E=— +— | = -
Er-E= "% ( ] 6R

(©)
dA

(c) Areal velocity: ~ g~

| de 1 2
l 2 _d’_A’_.:_. —_—=—T
dA - Er’dO :>d( 2!’ dt 2

Also, L=mvr— mr20) T dt 2 m
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13. ©
(c) Let area of ellipse abed = x

Area of SabcS = %4.— % (1.e.,ar of abca + SacS)

3 (Area of half ellipse + Area of triangle)
X
4
c
i D
d &\_&_/ b
a
f SadcS = X — 3_x =X
Area of Saded = 4 4

Area of SabcS 3x/4 _ 4

Areaof SadeS  x/4
t

t

t
=3 or, t; = 3ty
14. (D)

@ Givenh={A+Bx2),
Taking small element dm of length dx at a distance x

x=0
50, dm = A dx dx
dm = (A +Bx?)dx B=0 =
—.—'—
Gmdm m dF E‘
dF= 2

X
: a+L Gm
= F=—L ?_

a+L
= \(‘}m[—i — Bx]
X

a

=Gm{h[l_ 1 ]+BL:|
a a+L

(A+Bx?)dx

15. (D)
@ W, mg, 4% g, 4
GM/R* 9 R
77 BTS
G{MJ"Q}IRF 4 =
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g g 5o h g
= — __:|+ = 2—‘
-2 : ¥ R R

m

= h=(N2-1)x6400x10° m=2.6x10°m

7. (©)
CM G(2M) GM
Eg=—7+ 3 =73
Gal  (aP  3a

18.  (B)

_C-=

® AC=al3 =
Fesultant force on the bndy

GM?* . GM* . GM? 07 4 cin 469}
- i+ i + (cos 45° +sin45°))
B a* a’ / (ax/i)2
GM? GM?
2 2

a2 _a
2 2

= |F|=

Mv?
T = Resultant force towards centre

-
2

> vy, ] )
a 22

19. (A) oM
m
k 41tr2dr R
= mGJ = —4nkGm (l) _ _AnkGm
L) R
Using Newton s second law, we have
mvg 4nkGm
R R
or v, =C (const.)
Time period, T = m = Z—KE. or Z = constant.
Vo C R
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20.

21.

22,

23.

(B)
(©) Useface *E; = Uy g
[~ E, is minimum, at height
GMem . GM,m ey

+E =—
R, " (Re+h)

:E,:GM,m(L___' ) == GM.m

h
R, R,+h R
Gravitational attraction 3 (R°+h) R,
mv’ GM_m
F =ma. = = € 2 GM
G —
c (Re+h) (Rc”‘);:mv -(T':%
(4
=mvz= GM.m
2" 2 " 2(R.+h)
E\=E,
Clearly, lz.l_:h:&-
R, 2 5 =3200km
(D) ,
14, @ Kg=tmx2OMe _GmM,
2 R, R,
as, 64V, =V, = Mx%nk,a,:%n&? = 4R, =R
and, M <
So,Me=64Mm

_GmM,, _GmM,/64 GmM, K.

(B)

e fG_M_
(b) Orbital, velocity, v.= ([~

Kinetic energy of satellite A,

1 2
Kinetic energy of satellite B,
GM
booood o TN TR
=—Im V = = =

(D)
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(d For a satellite orbiting close to the earth, orbital
velocity is given by

vo=ER+h) = JgR
Escape velocity (v,) is

=/2g(R+h) =2gR [+ h=<<R]
Av=v, =V =(m|'E—1‘_IJg_R )

24, (B)
(b) At height r from center of earth, orbital velocity
GM
r
By principle of energy conservation

Mm
KE of ‘m’+ (—G z

V=

)=0+0 (.' Atinfinity, PE=KE=0)

GMm [ [GM)’ .
or KEof'm'= """ - = J m = mv

25. (D)

(d) Let M is mass of star m is mass of meteroite
By energy convervation between 0 and .

GMm —GMm 1

mV2 =040

’4GM \/4)(6 67x10™" x3x10*
OII

=2.8x10°m/s

26. (B)
(b) According to question, g, = g4 = £

GM GM(R-d) i h=R2
gh=—"35 ad g, =———

i H

[R+E] K d:
2 -

M GM{R d) i _(R-d) :(R-d)

[33] B 9 R
2

= 4R =9R -9d = SR =9d
d 3

9

27.  (A)
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28.

29.

30.

(a) Value of g at equator, g, = g-—Ro’
Value of g at height h above the pole.

» .(1_2)
g =& R

As object is weighed equally at the equator and poles, 1t
means g is same at these places.

84~ 85
2h

=:>g—R(o2 =g(l—?)

2 2
R o

2g

:Rmz=2::-ll =>h=
R

(A)
(a) Given : Gravitational field,
Ax
Er=———==.F.=0
G (xz+a2)3'r2
¥, x y
dv=-[E;-d v =[x
r{, l o' % =¥~V ;[[xz+a3]3iz
.4 _ A
x {1_2-'_01}”1 = [x2+a2}”2

(D) .
(d) Mass of small ofph9 of radius x and thickness d¥.

dm:px4nx2dx=potl_%} X4U2dx

Mass of the planet /

r 4
X
M=41tpoj(x2—Fde

0

rl ’_5

3 sR?
Gravitational field,
GCM G (r3 )
E=—=—x4n A B
7'2 pOL 3

e 5R?

=M =4np,

3

r r
= FE =4nG N s
p0(3 SRZJ

E is maximum when d—E =

dr

0
2
:%:41{6‘)0(1—LJ=0 =r=

(B)
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(b) Gravitation field at the surface

il
2
G
- G—T‘ and E, = ’:2
h n;
From the diagram given in question,
E 2

E, 3’(r, Im, R2—2mg1ven)

. B (rz\(m,\ 2 (m)
(3 =3-0E
(m) 1
— l 2) —6
3. (A

(a) Orbital speed of the body when it revolves very close
to the surface of planet

GM
o=y (i)
Here, G = gravitational constant
Escape speed from the surface of planet
V. - [25M
R
Dividing (i) by (ii), we have
GM

(i)

2. (C)
(¢) Orbital velocity, ¥, = |1 G

From energy conversation,
2
GMm 1 [ J? )
k22’

Ry 2 min
From angular momentum
conversation

Bt
b=y

Solving equation (1) and (2) we get,
R 3

fah A aal_
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33. (A)
A el .
(@) According to question, mass density of a spherical
) k
galaxy varies as — .
r
Mass, M = I pdV

r-Ro
k 3
=>M-= I —41tr2dr m
0 r
:M=41tk?rdr
0
4mkR}
o, M =000 _ 2 _ GMm
> 2nkR” = F; = R =mwyR (= F,.)
2
iy
TR S i O
R T
.'.T=2—u-= 21:\/-}2 = 2&:1’1__.@
@, J2nKG KG KG
*+2n, K and G are constants . T2 o R,
34, (D)
(d) From law of conservation of momentum, Pi=p /
myuy + myu, =MVf
(%)
my+—
e S
T3
2

Clearly, v,<v; .. Path will be elliptical

35, (B)
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(b) Let v be the speed of satellite

rocket then, Just before ejecion

|

L2 GMm 1 > GMm

2 R 2 2R
= V=i’ = (1)

R
: Yo
9m ¥
m m
—s i , 10 |
¥ : ﬁ Vz ¥
|

Along x :

_ m
(P, = {Pf).x = mv= 0 Va

= wn=lk= sz =lm[u2 —EJE] [From (i)]

R
Along y : '
_ Om 0l
Pl=(P) = 0=""y, -—
¥ My m"’l:r ll]vl
oM

= P']=9VD=:*1’|2=E]§
1

KE)p=L1M(,2,.2)_ 1__-——J
( g zm{v1+u3] Sm{u 200 R

36. (B) )

(b) According to Kepler’s law, when a planet revolves
around the sun, its areal velocity is constant.

dA
;- constant
37. ©
] K
(c) We have given F'x—R—B- = F-‘-F

Here K is a constant. This force will provide the required
centripetal force to the particle for revolution.
2
2 1
R R} R
Time period of revolution,

T _ an Pt T o R2
v

Website: wwwe.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

38.  (B)

2
() Centripetal Force Fo = ]:
L GMM,
Gravitational force between two masses = d2
GM?
So, i =Fi3= 3
(V2R
(M =M; =M)
Resultant of these two forces
GM?
- 2
Combining all forces and equating with centripetal force
we get

\[_ GMM 4_GN‘M MV :p_hl(_\;__-.q-%]:vz
(ar) (@R} K §

aM(4+42) 2 _ GM(4+2)
””‘"l"J’J 2V TR

39. (A)
(©) Gravitational field of ring -
—Gmx

E=
(R2 +x )3/2
Force between sphere
and ring
[RZ 8R2 N e WL T )
J8GMm

= F=

27R?

-~

40. (C)
(¢) As density is same, 2Mg = Mp

4 4
= pxdRY =priaR) o -2
Acceleration due to gravity on the surface of planet,

; 2 2132

Website: www.iitianspace.com |

online.digitalpace.in


http://www.iitianspace.com/

41.

42.

43.

44,

= EP = 2|-"3g= )
Weight on planet = 213 Weight on earth
= WP - Zh']w

drw BT

B
(b) Weight of body at pole = mg = 49 N
Weight of body at equator due to rotation,
B8~ Rmz
SO W,=mg,=m(g- R’ )
i WP")”/‘, WI)=49N
So, W, =48.83 N. W, <49 N.

(D)
(d) The gravitational potential at a point A due to mass
of the centre is

Inside uniform spherical shall, field is zero & hence potential is constant same as on surface.

V= GM
r
Gravitational potential at A due to shell is
M
h=—p
R
GM, GM,
Vi=Vi+V,= Vy=|——L-——2
A 1 2= "4 [ = R :l
=[-ﬂo_@c <4
25 50
(A)
(D)
(d
4
>(:IOa—.\*)

10a ¥
Let 4 be the point where gravitation field of both plse
cancel each other i.e. zero. After this field due © smalI.m:’
will dominate and 'm' will easily reach small mass Sut®
GM  G(16M)

X’ —(IOa—x)z
l .
3—=L:>4x=10a—x:>x=?-a )
x  (10a-x)

Using conservation of energy, we have
GMm  G(16M)m GMm QLL".“.’)-"f
o - + KE = - - 8a
8a 2a 2a
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KE = GMm[l+E_L_E]

8a 2a 2a 8a
— KE = GM,,,[M]
8a
:lmv2=GMm[£]=v= NGM :>v=2 SGM
2 8a 8a 2 a

45, (B)
(b) Total energy at middle point
=K.E+PEofM, &m+PEofM, &m
To get escape veloc:ty total energy should be zero.
l V2 GMlm GMﬂm -0
2 ri2 ri2

4G(Ml +M2)
r

1 2Gm

— —mV? =

2 (M1+M2) o=

46. (B)

GM
(b) Speed of satellite, v = "
Time, T = _2mr _ 2mr f r
v

2n [m 3/2]

__2n 61312 613/2
_76..[(8x10 2 _(7x10%) ]
2n <10°[8¥2 - 732

J6.67x10 1 x6x10%
= 1300 s

47.  (B)
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(b) <« d >
- X —

(r——

For point O to be the centre of mass of the system, moment
about O should be zero.
s 2mx=m(d - x)

d
=Imx=md=>x= ;
For equilibrium,

gravitational =F cenfri

G(2m)m d
e i)

N T O YO -
d? 3 d’ d?

3
. Period of revolution, T = 2% = 2x, ’i_
) 3Gm

48.  (B)
(b) By Kepler’s law

<R’

3
3 -
R R, )2
2 2 | R r )
=T —= | =L =1|—=
£ ;){Rl] ; l(kl)

=7(3)E =7x3\/§ =21J§ hours =36 hours

49. (C)
(c) By kepler’s law T? 3

2 3 k]
TA . TA 3 I"A
Ll =E| =22°=£ 3_
ﬁ[Ta] [”B] {ra] =14 = 41p

50. (C)
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(¢) When distance of the planet from the sun is maximum
i.e., x at apogee so velocity is minimum and vice-versa

\J
Perigee

Apogee
Vo
By angular momentum conservation
MVyX; =MmvX,
VX
PR .
X2

51,

F,sin @

Fosin
9 FO {ZF0 cos 0
3m l3m\

lOOkg 100 kg lOOkg
So, F,, = F; + 2F cos 0
GxIOOZ 20(100)2 13

By 32 1342

2
_ G100 (1+-‘-)=1000

132 V2

52. (A)
(a) Given, radius of earth = 6400 km

2d
We have, [1 - —]
[ g'=g R

The percentage decrease in the weight

—g -2d  2x32x1
_E_E:_ =—_x * m:l%
g R 6400

53. (D)

54. (A)
{a) Law of gravitation is universal law so it is valid for

any two pair of bodies,
At centre, d = R

)-8
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55.

56.

S7.

58.

59.

(A)
(a) The expression for acceleration due to gravity is as
shown,
=+ GMr
e {r")1 P .R
g I’E
M .
=-G—2r, r>R= |gl=r, r<R
r :
% Ll’ r>R
r
(B)

:%:ﬁ—l:hﬂ\ﬁ—l)R
= h=10.732 % 6400 = 4685km

©
GMm
(c) From mg= ’;2_

GM
= g=7e3' and

&= 0.99%)
Radius of the earth shrinks by 1%

Gmm GMm
Ups™ =~ xd-— x 442

X2 '::" [(@+v2)m+442M
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60.

61.

GMm

Ag, Em———
®) As 2
Ex

r
PR
E, My, r, 3 3r 9

(B)
() Initial kinetic energy

1 1
Ki = Emv,l = Em(l Ve:)2
Initial potential energy,
GMm

U|=_R"

Final potential energy,
~GMm
h
Using law of conservation of energy

K+U=K¢+ U

Uf=

-GM_m+lm;}VZ ~SMn (- Final kinetic energy = 0)
R 2 ¢ h
GMm 1_,2GMm _ GMm
= - +=A B e
R 2 R h

(A)

2Gm
(a) Escape velocity, Ve = T

from conservation of energy
GMm

o —— —

9R =8R + 8h
The maximum height attained by the body,
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62. (A N
(8) We know that, escape velocity is given as

4 3
_ 2GM =J;7xpx§nR =$V¢0C pR2
‘J R R
’p_ & —121’4x = 12 kmJs.
Py
63.  (16.00)

(16.00) Using law of conservation of energy
Total energy at height 10 R = total energy at earth

GMEM 1 2 GME"' 1 2
5 +—mlVy =- -
10R 20 ol
GM:
[ Gravitational potential energy = ——7!
= —=1-— —=—=>V =Vi +-gR
R U700 272 st
:V=\}V02+%gk=l6kmls [ V=12 kavs gver)
64.  (04.00)
GM
(04.00) At the surface of earth, g = E
o GM___4,
tpoint Cg. = — 3 =%
e ( R)Z 9
R+*2

(I d) ; [I AB)
y | —— 0’ r — ——
At point A £4 g\ R B1=8 R

From question,

- AB SR
g4 =Bc= 58 —g[l- 2 ) = AB=2"

5 4R
= R-=R=—
OA=0B-AB 9 9
4R
gﬁ,:-x-zi_i x=04.w
AB y SR 5
9
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2
18. @) u=-o[(—M'—m)—'“-x4+"‘ +‘M*"')2}

a i Do
G 2 m? (M—m)?
=——| 4Mm—4m” + —=+
a[ NN
dU 2m 2(M-m)
—=4M -8m+—=——r
dm 22
. |U| d_U_O
For maximum e

= 0=4M —8m+2V2m-2M
= 0=M@-V2)-2m4-V2)=>M=2m= M _,
m

66. 3)
2
(3) Binding energy of uniform sphere =%G¥‘;—
Energy given
3GM? | 3GM?
E=U;=U;=0-|= —— .
f L [5 R ] i R SLx=3
67. (64)

(64) Escape velocity,

2GM
i

Let R’ be the radius so that escape velocity is increased

10 times.
V'=10v, = _2G_M =mx\/26M=\szM
R R R'
R 6400
Roas s u
100 100 -
68. (10) -
(10) From energy conservation,
A
GM,M - GMﬂ Vi T
R 2T ST h=10R

Vv, = Eg‘y_ﬁ Y= ZGMe

! Ju R "‘\/ R
10

.'.V"=J—_;Ve
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69.

70.

71.

)
(2) At ‘A’ height above the ground (h < R)

2h
8, =8 ]"7

At depth ‘d’ below the surface of earth

"
L4 =8 R

o s-2)(-4
iven, £ R g R

A 2h=d 2
= =y
R R = o=

(6)

(6) Enlongation of wire due to its own weight is given by

Al = Ior Alx g
A

'})
73 AIp
= T g
Alp g, ~Ep=8e Al,
10x6x107° :
=8, =—IF—'=6m/S
)

(2) We know that orbital velocity is given as

GM ”2 f 800 -1
S Pt Y "1 _ = R
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