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(a) Coffee was spilt over the booking form shown in Table 1, spoiling some of the levelling data (marked Xs) which you must now determine. Show all steps, but enter your final answers in the appropriate spaces in Table 1 (15%). Apply the usual arithmetic check (5%). 


    


    Table 1


BS�
IS�
FS�
HPC�
RL�
Remarks�
�
2.123�
�
�
X1�
X2�
Benchmark�
�
�
X3�
�
�
148.838�
Point A�
�
3.875�
�
2.876�
X4�
X5�
Change Point 1�
�
�
3.180�
�
�
149.942�
Point B�
�
�
2.876�
�
�
X6�
Point C�
�
�
X7�
�
�
158.854�
Point D (underside of


bridge; staff inverted)�
�
4.330�
�
X8�
X9�
X10�
Change Point 2�
�
�
�
2.990�
�
151.327�
Point E�
�



(b) Suppose all the levels (i.e. the equipment for levelling) are stolen during the surveying camp, and you are only left with a staff (i.e. the “ruler”) and the traversing equipment. Can you still perform levelling? If so, how? (5%)





The given coordinates of trig. stations G1, G2 and G3 are (830568.426 mE, 820038.798 mN), (830099.023 mE, 820074.863 mN), and (830304.729 mE, 820369.945 mN), respectively. Resection was carried out at point P inside the triangle G1-G2-G3, and the mean horizontal angles observed were (G2-P-G3 = 120(43'32", (G3-P-G1 = 117(23'24", and (G1-P-G2 = 121(53'04".


(a) Draw a rough sketch of the resection figure; label all stations/angles. (5%)


(b) Apply Tienstra’s formula to determine the (E, N) coordinates of P. Show all work, but you must fill out Table 2.1 provided below: (10%)





           Table 2.1


Station�
G1�
G2�
G3�
�
Interior angle at station �
�
�
�
�
K1/2/3�
�
�
�
�



(E, N) coordinates of P = (                                 mE,                            mN)�
�



(c) After mapping a (closed) irregular 2-D geometrical object, how would you determine its area accurately (to three decimal places, say)? If you use a software, explain the procedure clearly, and be specific about what commands to use. (5%)





(d) Suppose the area (in m2) of each “sub-triangle” was found as follows,





     Table 2.2		       Area of triangle


P-G2-G3�
P-G3-G1�
P-G1-G2�
�
18086.497�
24909.008�
29970.030�
�



but the field data on the observed angles as well as the calculated coordinates of P were lost. Using Table 2.2 and trig. station coordinates only, i.e. without using any angular values, again calculate the coordinates of P to 3 decimal places. You should obtain the same results as you did in (b). (5%)





A closed-line traverse was run between control stations A and X as shown in Fig. 1. The coordinates of A and X are (830026.445 mE, 850062.571 mN) and (830121.478 mE, 850042.232 mN), respectively, whereas the lines BA and XY have respective WCBs 216(33'46" and 16(53'46". The field data gave (these have already been reduced to horizontal distances) AC = 40.669 m, CD = 36.967 m, and DX = 29.791 m.
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(a) Determine the angular misclosure, and adjust the measured angles. Is the misclosure within (40(n seconds? (5%)


(b) Calculate and adjust the station coordinates by the Bowditch method. State the closing error. You must enter your final findings in a table with the following headings: (20%)





�
Observed (�
�
�
(E�
(N�
�
�
�
Station�
Correction�
WCB�
Distance�
Correction�
Correction�
E�
N�
�
�
Corrected (�
�
�
Corrected (E �
Corrected (N�
�
�
�



(a) A distance d was measured with an EDM. Three independent measurements of d were: 4.794m, 4.796m, 4.793m. With these, compute the most probable value of d; the sample standard deviation s; and hence a 90% confidence interval for estimating the true distance d. You may use the table provided below (you will not need all the numbers). (10%)


















































(b) In a traverse network consisting of two triangles as depicted in Fig. 2, the following partial coordinates (in meters) were computed: (note: this problem is not solved rigorously due to the lack of computing software at that time. Nevertheless, you can think of it as a leveling problem to be solved using matrix approach)





Line�
(E�
(N�
�
AB�
552.681�
673.271�
�
BK�
482.274�
-482.713�
�
KQ�
-446.257�
-441.246�
�
QA�
-588.671�
250.667�
�
QB�
-36.042�
923.991�
�
�


�������





Assuming all the measurements were equally reliable, apply the principle of least squares to compute the most probable coordinates of stations B, K and Q. The coordinates of A are (830000.000 mE, 820000.000 mN). (Hint: to save some algebra, first compute the most probable partial coordinates, then add the coordinates of A). Round off your final answers to three decimal places (e.g. “the coordinates of XX are (123456.789 mE, 333333.888 mN)”). (15%)
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