Gravitational potential energy inside a
oo solid sphere

5.4.10: Bubble Inside a Uniform Solid Sphere; 5.5: Gauss's Theorem The total normal outward gravitational
flux through a closed surface is equal to (-4 pi G) times the total mass enclosed by the surface. ... This page
titled 5: Gravitational Field and Potential is shared under a CC BY-NC 4.0 license and was authored, remixed,

Gravitational potential energy is given by- U=GMm/r. In a system of more than two particles, the total
gravitational potential energy U isthe sum of the terms representing all the pairs' potential ...

Inside the solid sphere. On the surface of a solid sphere. Outside the solid sphere. Outside the Solid Sphere. To
find the gravitational field intensity at a point "P", which is at a distance "r" from the centre of outside the solid
sphere, consider an imaginary sphere about "P", which encloses the entire mass "M". ?E ...

The net gravitational force on a point mass inside a spherical shell of massisidentically zero! Physicaly, this
is avery important result because any spherically symmetric mass distribution outside the position of the test
mass m can be build up as a series of such shells. This proves that the force from any spherically symmetric
mass ...

1. The gravitational potential of a sphere The potentia energy at O of a particle of massmat Pis- Gm/r. The
potential produced at O by a solid body with density function p is (463) V=_GjP.v. In both cases, r is the
distance from the current point to O. The integral formula comes from approximating the solid body by a
system of particles,

The gravitational potential energy per unit mass in a way that is relative to a defined zero potential energy
position is termed as gravitational potential. Gravitational potential (V) due to a uniform solid sphere is an
important aspect of gravitational potential (V). Due to this, the gravitational potential within the sphere is the
same.

However, if you deal with a solid sphere, instead of a "point” inside the sphere, you have to deal with a
concentric region inside the sphere. No matter how you define that concentric region, so long as the center
resides at the main sphere’s center, the net pull of gravity towards the outer perimeter remains a net force of
zero.

Figure 6: Observation point inside a solid sphere. which is the same as the gravitational attraction of the mass

interior to the observation point. The Laplacian of U is: 72U = 2 3 pGr 3a2 -(x2 +y2 +z2) (38) = -4pGr (39)
which is Poisson's equation. This result shows that Poisson"s equation holds in a sphere of uniform density.
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No headers. A solid sphere is just lots of hollow spheres nested together. Therefore, the field at an external
point is just the same as if al the mass were concentrated at the centre, and the field a an internal point
(text{ P}) isthe same isif al the massinterior to (text{ P}), namely (M _r), were concentrated at the centre, the
mass exterior to (text{ P}) not contributing at ...

Thus the potential inside the sphere isindependent of position--that isit is constant inr. Since F = we can infer
that the shell exerts no force on the particle inside it. For a solid sphere this means that for a particle, the only
gravitational forceit feelswill be due to the matter closer to center of the sphere (below it).

Assuming gravitational potential energy ? U ? at ground level to be zero. All objects are made up of same
material. U P = gravitational potential energy of solid sphere U Q = gravitational potential energy of solid
cube U R = gravitational potential energy of solid cone U S = gravitational potential energy of solid cylinder

So, the gravitational potentia (V) at a point (P) inside a uniform solid sphere is given by: (displaystyle V =
-frac{ GM}{2R"3} (3R"2 - 1"2) ) ... Problem 7: Calculate the gravitational potential energy of a system of three
particles of masses (1 kg), (2 kg), and (3 kg) placed at the vertices of an equilateral triangle of side length (2
m).

for .Here, is the total mass of the sphere. According to Equation (), the gravitational potential outside a
uniform sphere of mass is the same as that generated by a point mass located at the sphere's center turns out
that this is a general result for any finite spherically symmetric mass distribution. Indeed, from the previous
analysis, it is clear that and for a spherically symmetric ...

$begingroup$ Well if you check the units, only the second one is actually an energy. However it"s useful to
consider this quantity per unit (of the test) mass since gravity affects all objects of the same mass equally, so
we call both the gravitational potential depending on context.

A solid insulating sphere of radius R is given a charge Q. If a a point inside the sphere the potentia is 1.5
times the potential at the surface, this point will be: View Solution

The potential inside a solid sphere at a point distant x from the centre of the sphereis(-GM /2R 3)[3R2-
x 2) At x =0, the potential is- 3G M / 2 R and at x=R, the potential is- G M / R Thus, potential increases
from the centre to the surface Thus option (c) is correct

To get Feynman"s equation just change the reference point for the potential energy, so that the potential
energy at the center is no longer $03$. Edit: The above result holds only if the field due to matter outside the
sphereisthe...

Case 2: If the point P is inside the solid sphere (r&It;R) Since the gravitationa field due to a solid sphere at
any point inside the solid sphere is given by, E -> g=-G M r R 3r " The change in the gravitational potential
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between any two pointsisgivenby,V 2-V 1=-?r1r2E->g?dr->

Case 1: A hollow spherical shell. The gravitational force acting by a spherically symmetric shell upon a point
mass inside it, is the vector sum of gravitational forces acted by each part of the shell, and this vector sum is
equal to zero.That is, a mass mm within a spherically symmetric shell of mass (mathrm{M}), will feel no net
force (Statement 2 of Shell Theorem).

Gravitational potential due to a homogeneous solid sphere: The amount of work done in bringing a unit mass
from infinity to any point in the gravitational field is called the gravitational potentia ...

The gravitational potential due to a solid sphere . increases as we move away from the surface of the sphere;
reduces as we move away from the surface of the sphere; remains constant as we move away from the surface
of the sphere; becomes ...

From a solid sphere of mass M and radius R, a spherical portion of radius [dfrac{ R}{2}] is removed, as shown
in the figure. Taking gravitationa potential [V=0] at [r=infty ], the potential at the centre of the cavity thus
formed is:
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