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1. 
Since we have e’ =ε/ b andε= (a2-b2) 1/2

e’ = (a2-b2) 1/2 /b

e’2 = a2-b2/b2

e’2 x b2= a2-b2

a2 = e’2 x b2 + b2

a = b √(1 + e’2)

Since we have e =ε/ a andε= (a2-b2) 1/2

e= (a2-b2 )1/2/ a


e2= a2 – b2/ a2

e2 x a2 = a2- b2

b2 = a2 – e2 x a2

b = a √(1 – e2)

Since we have a = b √ (1 + e’2) and b = a √ (1 – e2)


a = a √ (1 – e2) x √ (1 + e’2)


1 = √ (1 – e2) x √ (1 + e’2)


1 = (1 – e2)(1 + e’2)


1 = 1 + e’2 – e2 – (e2)(e’2)


e2 + (e2)(e’2) = 1 – 1 + e’2

e’2 = e2 + (e2)(e’2)


e’2 = e2(1+e’2)


e’ = e√(1+e’2)

Since we have a = b √ (1 + e’2) and b = a √ (1 – e2)


b = b √ (1 + e’2) x √ (1 – e2)


1 = √ (1 + e’2) x √ (1 – e2)


1 = (1 + e’2)(1 – e2)


1 = 1 – e2 + e’2 –(e’2)(e2)


e’2 – ( e’2)(e2) = 1 – 1 + e2

e 2 = e’2 – (e’2)(e2)


e 2 = e’2 (1 – e2)


e = e’√(1 – e2)

2.

We assume that there is a mass moving along an equipotential surface with an angle θ(figure 1), then the work has done is 

dw = g x ds x cos θ
Where “g” is gravity


“ds” is the change of distance
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Since the mass is on the equipotential surface, so that


dw = 0

Now we consider that two masses moving from one eqiupotential surface to another equipotential surface (figure 2),
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Then
dw1 = g1 x dn1

dw2 = g2 x dn2
Where dn is the change of height

If the equipotential surface is parallel, then g1x dn1 = g2 x dn2. In fact, different place has different gravity, that means g1≠g2, then dn1≠ dn2. So that equipotential surfaces are not parallel.

3.


Geoid undulation is the difference between the Geoid and the reference ellipsoid. We can determine the geoid undulation by the formula 


N = h – H
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Where h is the ellipsoidal height



 H is the orthometric height

To determine the Geoid Undulation, we can first use the GPS to find out the ellipsoidal height of a point, and do levelling for the point, so that we have the ellipsoidal height and the orthometric height, then we can apply them to the formula N = h – H to calculate the Geoid Undulation.

Besides, we also can determine the Geoid Undulation by using the Stokes’ formula.

N = Nc + dN

Where Nc is the seperation between co-geoid and ellipsoid


 dN is the correction ( seperation of geoid and co-geoid )



We can determine the dN by using dT/γ, where dT is the change of disturbing potential andγ is the normal gravity.

Disturbing potential is used for calculating the potential of any place. From Burn’s formula, we can calculate the potential at any place and the potential can divided as:

W = U + T

Where W is the potential


 U is the normal potential from reference ellipsoid


 T is the disturbing potential

Although the disturbing potential is used to calculate the potential, it is not determinable.


Also, the disturbing potential can use to determine the Geoid Undulation by the formula


N = T /γ

Where N is Geoid Undulation



 T is disturbing potential



γis Normal gravity


Normal gravity is gravity which is vertical to the equipotential surface.

Burn’s formula is one of the methods to determine the geoid Undulation. And it is very important to geodesy. Geodesy is to figure out the sharp of the earth and determine it’s external gravity field, like potential. The Burn’s formula, it is using potential, normal gravity, normal potential from reference ellipsoid etc. to determine the Geoid Undulation, these all are related to geodesy. The Burn’s formula simplify the determination of the geoid undulation,

Since we have 

dr / dt = v

where v is the velocity, r is the distance

dv / dt = a


and t is time

and 
F = ma, we assume that m is known, then we can have F.

F= (W / (γ
W = U + T

T = W – U, and U is known

N = T /γ

whereγis normal gravity

Then the Geoid Undulation can be determined.

4.

Latitude is the angle measured in meridian plane between the equatorial plane and the surface normal at a point.

Longitude is the angle measured in the equatorial plane between zero meridian of the point.

Ellipsoidal Height is the height measured along the surface normal between the point to the surface of ellipsoid

Surface normal is a line that vertical to the plane of tangent of a point on the ellipsoid, it does not pass through the center of the earth, except the poles and the equatorial plane.

Parallel circle is the intersection between a plane vertical to the minor axis and ellipsoidal surface. And its latitude is constant.

5.

Since we have

b / a = 1 – f

b / 6378136 = 1 – 1 / 298.257

b = 6356751.302

Since e = ε/a


  = (a2-b2) 1/2 / a


  = (63781362 - 6356751.3022) 1/2 / 6378136


  = 0.0818

Since N = a / (1 – e2 x Sin2 B) 1/ 2

   = 6378136 / (1 - 0.08182 x Sin2 45∘) 1/2

   =6388837.238
So  ΔL = N x cos B x (L2 – L1)

   = 6388837.238 x cos 45∘ x ( 360 – 350 + 15) x (/180

   = 1971170.553
So the distance between the two points is 1971170.553m.

6.


There are four method of Measurement, they are Satellite Orbits, Surface Gravity (this is because once we have the gravity field, then we can determine the geoid), Astro-Geodeic Arcs ( this is a method using the formula N = h – H to determine the geoid undulation) and Satellite Altimetry.

How do we determine the Geoid? There are some particular method the determine the geoid, they are Free air anomaly, Bouguer Anomaly and Isostatic Anomaly (Anomaly means that the difference between the observed values and the theoretical values.). To do this, we have to remove the mass outside the geoid and consider the effect on the gravity at earth surface. Then reduce the gravity from earth surface to geoid, and calculate the indirect effect dN. Afterward, reduce the gravity from the geoid to co-geoid (compensated geoid). Then calculate co-geoid Nc based on stokes’ integration. Finally, using the formula N = Nc + dN to determine the goied.
7.

Normal Section is the intersection of the plane which contains surface normal (vertical plane) and ellipsoid surface. And there are infinite normal sections at any point, meridian is one of the normal section.


Geodesic is the shortest distance between two points on the ellipsoid. It’s required areameters are 2 point coordinates or one point coordinates, distance, start azimuth.


Meridan is the intersection between the meridian plane and ellipsoid surface, its longitude is constant.


Prime vertical is a plane vertical to the meridian plane.
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