CIVL 102 
Practice problem for Ch. 6 (Variation of coordinates method)

The following (x, y) coordinates (in m) of three points on a circle were measured:

(9.4, 5.6), (7.6, 7.2) and (3.8, 4.8)

The equation for a circle with center (x0, y0) and radius r is 

(x – x0)2 + (y – y0)2 – r2 = 0

Determine the unknown parameters x0, y0 and r using the method of “variation of coordinates” from Ch. 6 of CIVL 102. You must show all steps including matrix “A” and results for x0, y0 and r after each iteration; using Excel Solver to obtain numerical answers without intermediate steps is not allowed.
Hints: 

(1) The “coordinates” to vary in this case are x0, y0 and r. 

(2)  *** “Observing a point (9.4, 5.6) on the circle” is equivalent to “observing a value of zero for the quantity (9.4 – x0)2 + (5.6 – y0)2 – r2” ***  Hence, the “observed data” are three zeros, corresponding to the quantities (9.4 – x0)2 + (5.6 – y0)2 – r2 , (7.6 – x0)2 + (7.2 – y0)2 – r2 and (3.8 – x0)2 + (4.8 – y0)2 – r2.
(3) Assume the 3 data carry equal weights and hence ignore the weight matrix.

