r—R
Graph of I against r

4 -{--*P

Intensity due to a uniform circular ring

GMr
(1)  Ata point on the axis I = @ + x2)3f2
(i) At the centre of the ring I = 0

Gravitation Potential (V) : If W is the work done
in bringing a body of mass m,,, from infinity to a
point P in the gravitational field without acceleration,
then the gravitational potential at

Work w

= e—

(b)

P=v,=
mass my

m?/sec? and its dimensional formula is

W M L2712
V1= o | = M =[MOL2T?).

Itis a scalar quantity.
The gravitational potentia] at a point P at a distance r from
the centre of the earth of radius R and mass M, where r >

.. GM
R. is given by Vp=—-———.

. It is measured in J/kg or

r=R. \
__opyeN .
o Vp=— R ant i r=oothenVP=Oat

This is the maximum value of V.
Gravitational Potential V)

GM
(1) Due to a point mass at a distance LV=s—-———o

r

(2) 'V due to a uniform solid sphere.

GM
For r>R, V=-T,
GM
For r=R, V= -T
3 GM
At the centre, V= —E—R_
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Graph of V against r
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V due't GM
Gy Forr”R V=770
GM
iy Forr=R V= "R~
GM
Gii) For 1 <R V=""g"
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V due to a ring
GM
(i) Atthecentre Vo= T g

__GM
daz + r2

The gravitational P.E. of a point mass atg
distance r from the centre of the earth (where > R)

is given by the gravitatidgal P.E. = gravitations]
potential x n:g@_h‘ .
G5@\© fn

r

(ii) Ata pointon itsaxis V, . =

= —Vp X m
U #a scalar. It's unit is joule and dimensional formula
is M = [M'L2T2),

(1) ThusUis-veandasris increased, U becomes
less negative i.e. it increases and for r = oo,
U= 0. This is the maximum value of U.

(i) At the surface of the earth, r = R and

GMm
U= =
(i) Atthe centre of the earth, U= -%GTMm tis
minimum byt not zero.

Rela?iorg between gravitational potential (V) and
gravitational fielq intensity .

dv dv

= "4 (similarto E = T inelectricity).

Useful Poings .
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(ii)

rcri;ﬂa\;ltational forc'e is independent of the intervening
um. The ratio of the gravitational force to the

electrostatic fore :
€ e
order of 1043 between two electrons is of th

The escape velocity of 5 body from the surface of

:'hs:aeanh i about 1.2 km/s, while for the moon
e velocity is about 2,38 s,



