Final Study Questions – GEM3331 Spring, 2006
These are sample questions only -- actual questions will vary.

Measurement Theory & Lab 1 "20 Measurements"

1. Defend choosing 3-sigma as a level of blunder.

2. Name five ways of testing and inspecting repeated measurements to see if they follow a classical normal distribution.

3.  Explain how you would measure the width of a 30 meter room by visual estimation  (1 sigma = +- 0.5m ) within 10 millimeters of true at the 2-sigma confidence level.

4.  What is the standard deviation of the mean?  Explain the difference between this and just standard deviation. 
5.Explain the three types of survey errors, how they behave, how you detect them, and how to eliminate them if possible.  
Random Theodolite Errors & Lab 2 

1. Explain why the standard deviation of 20 total station angle readings would be larger when you recenter the total station between each reading.
2. Explain the reason that short backsights should be avoided in construction layout.  Give a numerical example to show the reason.  .  

3. An angle of about 180 degrees is measured with a 1-sigma theodolite centering error and target centering error of 2mm (measured lateral to the line of sight).   Discuss the required length of sight distances to keep the expected angle uncertainty below 5" at the 3-sigma confidence level.  (presume errors of reading and pointing are zero)
4. Explain the law of accumulation and give an example of how it works.   
5. Explain the "radius of wobble" and how to calculate it for tribrach or prism centering.  
6. For measuring a point's location by angle and distance from one station, calculate the required distance in order to have "balanced precision" if angles are measured +- 10 seconds.   Explain the concept of balanced precision.

Theodolite Systematic Errors and Lab 3

1. Discuss the effect of a sizeable collimation error (c) on an angle if the D/R technique is not used.  
2. Discuss the effect a theodolite centering error will have on an angle considering all possible  locations for the backsight and foresight points and all possible directions of mis-centering.

3. Explain why the D/R procedure cancels out the effect of the "c" error and the "i" error.  (Think of what happens to the line of sight as the telescope is elevated or depressed with respect to the horizon.)

4. Explain why in the double center test, the total angular spread between points must by divided by 4.
5. What does it mean to have a bubble sensitivity of 40"?  How do you measure it? 

EDM Theory, Errors and Lab 4

1.  What is the difference between the Glass Constant and the Instrument Offset Constant.  Explain how to determine each.  .

2.  Explain the theory of how the split test measures the EDM's total offset constant?

3.  Explain how an EDM works, including the concepts of modulation frequency and modulation wavelength, and phase shift.

4.  Explain how the atmospheric "ppm" correction behaves – does it go up or down with atmospheric temperature and pressure?  

5.  Explain the difference between constant and "scale or linear" systematic errors in an EDM.  Give examples of each. 

6. Why is the randomness of an EDM related to distance?  Explain the manufacturer's statement that the EDM's "rms" error is +/- (5 mm + 5ppm)

Level Theory and Testing & Lab 5 

1.  Explain the theory behind the "peg test" and or the "c-factor test".  What is TDE and how do you know whether your line of  sight is above or below the true horizontal.  
2.  Demonstrate how to correct a series of BS and FS rod readings for an instrument that has a known collimation error.
3.   Discuss why sight distances should be balanced.  Include three systematic effects in your answer: collimation, curvature, refraction.   
4.  How do you test a compensator to see if it is "sticking"?  Explain the procedure and how to interpret the results.

5.  Show how to "derive" the formula for curvature and refraction.  Use it to calculate curvature effects and the distance offshore where the top of a boat disappears over the horizon.  

Basic GPS Theory, OPUS, and Lab 6  

1. Explain the differences between GPS receivers and methods:  dual/single frequency, real time/post processed, code phase/carrier phase, static/kinematic, point positioning/differential.  

2. Discuss the orders of accuracy for NGS control points.  Explain the methods used historically and today for horizontal positioning.  

3. What is PDOP and why is it important to GPS surveys?.  

4. Explain the entire method of doing GPS positioning using OPUS, explaining each step fully.

5. Explain how a basic point position is determined by GPS.  What quantity does the GPS receiver actually measure?  What is the important of receiver clock error?     

Basic Geodesy Concepts

1.  Describe the geoid.  What is it?? How is it shaped??  

2.  Describe the ellipsoid.  What is it?  How is it different from the geoid? 

3.  Explain our various geodetic vertical datums.  What is the basic difference between the NGVD and NAVD88 datums? 
4.  What is a horizontal geodetic datum?  What datums are in use today in the U.S.?  Explain the differences between them. 
5.  Since GPS measures heights from the ellipsoid, explain how to convert these into "elevations".  

Geodetic Leveling by Three Wire & Lab 7

1.  Explain the good features of three wire leveling and why it is better than ordinary differential leveling. 

2.  Given a set of 3 wire notes, explain how to reduce the notes in the field to determine whether readings and sight distances are OK.

3.  Explain the NGS standards for geodetic leveling and how to apply them to a leveling operation.  

4.  Discuss how curvature and refraction are dealt with in geodetic leveling.

5.  Discuss the effect of instrument settling and how to eliminate its effect in precise leveling.

Trigonometric Leveling and Lab 8
1.  Why is simultaneous reciprocal trig leveling a good procedure?  Discuss the theory, field measurements, and calculations.

2.  Explain each term of the equation for finding elevation by trigonometric leveling,   How do you determine the data needed for each term?

3.  Discuss the difference between a level surface through the instrument and a horizontal plane.

4.  What is the shape of the actual ray of light observed through a total station?  What's the difference between the apparent target and the real target?

5.  Given a certain randomness of the zenith angle measuring process, discuss the effect of the length of sight on elevation accuracy by trigonometric leveling.   Give a numerical example.  

Astronomic Observations for Azimuth and Lab 9

1.  An observer is at latitude  -30 degrees, longitude of 50 degrees east, and a star has declination of +45 degrees and Greenwich hour angle 10 degrees.   Make a sketch of a celestial sphere showing this situation, and from your sketch make estimates of: Z (azimuth angle),  t (meridian angle),  GHA of the star,  declination, polar distance, latitude of the observer, co-latitude. .    Be able to do this for any star and any observer position.  

2.  Explain the concepts behind culmination and elongation of Polaris.     

3.  Explain the mathematical relation between the observer's longitude, watch time, and a star's Greenwich hour angle.   If you observed a star at 3:00 AM CDT on April 15, 2006 from campus, calculate the star's GHA at the instant of observation.  

4.  Explain how to identify Polaris in the field and how to verify that the star you're looking at is the pole star.  

5.  Once the "Z" angle (east or west) of Polaris is calculated, explain how to calculate the true azimuth of your survey line.  

