1. Terrestrial Sphere:
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                          Axis – The diameter of the earth where it rotates.

                          North Pole (P) – Where the axis pierce at the top

                          South Pole (P’) – Where the axis pierce at the bottom.

                          Equator – Great circle whose plane is perpendicular to the axis.

                          Meridian – is a great circle passing through the poles, PMQ

                          Latitude – is an angular distance of a point  from the  equator along the  

                                             meridian.  It is  positive if  going to the north and negative if 

                                             going south.     

                          Co-Latitude = 900-latitude.   It is the angular distance from the north or 

                                   south pole to the   point along the meridian.   

                           Prime Meridian – The meridian through Greenwich.

                           Longitude – I the from the prime meridian to the meridian where the 

                                                point is located.  This angle is measured along the equator. 

                                                It is positive if it is west of the prime meridian and negative 

                                                if to the east of the prime meridian.

                           Terrestrial Triangle-  Any triangle in the face of the earth whose two 

                                       sides are the meridians of two points and one angle at the pole. 

                                       The two points has its Latitude and Longitude.
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                       This is a case of two sides and included angle known.

              Examples. :

1. Find the distance between Manila (140 36’N, 1210 05’E) and Tokyo

      (350 39’N, 1390 45’E) and their bearings from each other.

2. Find the distance between Manila (140 36’N, 1210 05’E) and San Francisco (370 48’N, 1220 24’W) and their bearings from each other.

3. Find the time it would take an airplane flying at a supersonic speed of 1,200 km/hr to fly along a great circle route from Manila  to Moscow (550 45’ N, 370 37’ E). Find its course of the flight.   

4.  An Airplane flew from Manila at an average speed of 600 km/hr on a course S 320 E. How long will it take to reach the equator? At what point will it cross the equator? What is the course of the airplane at the equator?

5. A ship on a certain day is at latitude 200 N and longitude 1400 E. After sailing for 150 hours at a uniform speed along a great circle route, it reaches a point at latitude 100 S and longitude 1700 E.  Find its speed in KPH.

6. A ship sails from Honolulu (210 18’N, 1570 55’W) on course N 400 W. What would be its position and its course after it has sailed 2,000 km?

THE CELESTIAL SPHERE:

Celestial Sphere – A sphere , concentric with the earth, and having a radius of indefinite length

North and south Celestial Poles – Where the axis of the earth intersects the celestial sphere.

Celestial Equator – The plane of the equator of the earth cuts the celestial sphere.

Zenith – The point on the celestial sphere vertically above the observer.

Nadir – The diametrically opposite point of the zenith.

Celestial Meridian – The great circle passing though the zenith and the celestial poles. This is equivalent 

                  to the prime meridian of the terrestrial sphere.

Hour Circle – a great circle passing through the celestial poles.

Hour Angle. Is the angle at the pole from the celestial meridian to the hour circle where a point is located..

                  This can be measured as an arc along the celestial equator.  This is equivalent to the longitude  

                  of a  point in the terrestrial sphere. However this is only measured towards the west from 0 to 

                  360 degrees, or from 0 to 24 hours.  Therefore:

                                   1 hr of time = 150 of arc.

                                   1 min of time = 15 min of arc 

                                   1 second of time = 15 sec of arc

Horizon  of the observer– is the great circle having the zenith and the nadir a s the poles.

Declination  of a point in the celestial sphere – is the angular distance north or south of the celestial 

                    equator. It is positive if it is north of the celestial equator and negative if it south of the 

                    celestial equator.  It is equivalent to the latitude in the terrestrial sphere.

Altitude of a point in the celestial sphere – Is the angular distance from the horizon to that point. It is 

                     positive if above the horizon, and negative if below. 

Azimuth of a point in the celestial sphere – is the angle in the zenith between the celestial meridian and the

                great circle  (vertical circle) which is passing through the point and the zenith. 

North and South Points – The intersections of the celestial meridian and the horizon.  The intersection 

               near the north pole is the north point.  And near the south is the south point.

West and East Points. It is the intersection of the celestial equator and the horizon.  If you face the north, 

               the left side is the west point and the right side is the east point.

Astronomical Triangle 

· is a spherical triangle in the celestial sphere whose vertices are the pole the zenith and the point  where the object (heavenly bodies) is being observe.
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                       How to locate the North or South poles from a certain place of observation.

1. Determine if you are in the northern or southern hemisphere of the earth.

2. Face the North- South points.

3. Your Latitude is also the altitude of the pole.                                 

                       How to locate the Heavenly Bodies:

                                1. By declination and its hour angle.  

                                2. By its altitude azimuth.

                       Getting Data For Astronomical Triangle:

1. Determine the altitude of the heavenly body observed ( The vertical angle from the  horizon to the heavenly body being observrd.)

            ZM = coaltitude = 900 – altitude

2. Determine the Azimuth – Horizontal angle (Along the horizon) from the north or 

       south points to the great vetical cirle passing  through the heeavenly body being

       observed.  This is angle Z.  

                      If the Azimuth is measured from the north point. 

                              Z = the azimuth

                       If the azimuth is measured from the south point:

                               Z = 1800 - Azimuth

3. Determine the altitude of the north or south pole. This equal to the latitude of the place of observation. There is no need to observe this. Every place has a fixed latitude.

                    PZ = coaltitude of the North or South pole = colatitude of the place

                          = 900 – altitude of the place.

                              The rest are determined by spherical triangle formula: This is a case of  two 

sides and included angle  given.          

                 Examples:

1. The declination of a star is 200 16’ , its hour angle is 180 42’. The observation is made

        at altitude 420 30’. Find the altitude and the azimuth of the star.

2. At a certain place it is observed that the altitude of the sun is 480 20’, its declination is 110 44’ N, and its azimuth is S 300 W.  Find the latitude of the place and the local apparent time.

