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ul. Starting with radial and transverse components of the acceleratioD of a particle in plane
p6lar coordinates / and d show that the differential equation for the orbit ofa particle ill a
celbal field offorce is given by

dtu.*U=-' ,( 1\
d0' ttj'' \U)

. /r t*n"r. llUJ and I are respectively the attrrctive force and rhe angular momenlum of

the particle and U =1.r

A particle of mass rz moves under the influence of a central attmctive force

that the total energy ofthe particle is given by

t-!.;,., L' .k
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using the above equatio* show that the orbit of the paticre,is circle ofradius 4 when
mk
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7 Show

E=- 2L' '

02. (a) Stat€ Kepler's laws ofplanetary motion and show how they lead to Newton,s law of
universal gravitation by assuming the orbit ofplanets are circular.

(b) Considering the Earth to be a solid uniform sphere ofradius 6.4xIO3 kn.
i. Find the density it must have in order to account for obselaed acceieration due

to gavity g as lon sec-2 at its sudace.

ii. Pind lhe accelerarion due to gaviry 50fz above Eanh.s surface

(c) Show that, to escape from the ahnosphere of a planet a necessary

particle is that it has a velocity such that I/2 > 29!_ where M is

planet and r is the distance of the particle from the center of the planet.
Universal gravilational constanr G = 6.67 x I O'r'N/,i kg-, .

condition for

the mass of


