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SECTION “B”
[6 Q. x 5 =30 marks]

Attempt ALL questions. Assume suitable data when necessary.

L.

In a triangle ABC, the side AB has been measured on the field with the value of 320 +
0.02 m. Similarly, the two adjacent angles A and B were also measured in order to
determine the lengths of the two other sides. Angle A measures 70°30' + 20" and angle
B measures 60°10’ + 40”. Compute the angle C along with the sides a and b along with
their standard error.

Find the most probable values of the angles A, B and C from the following observations
at a station P.
A =38°25 20" weight =1, B =32°36' 12" weight = 1

A+ B =71°01' 29" weight = 2,
A+B+C=119°10' 43" weight = 1
B + C = 80’ 45’ 28" weight = 2

Coordinate transformation is a crucial process in surveying applications that involves
integrating datasets from various reference systems, which includes different parameters.
Discuss the role of factors like scale, rotation, and translation in the coordinate
transformation procedure. Furthermore, clarify the significance of having redundant
control points in ensuring the accuracy and reliability of the transformation.

The table below provides the coordinates of three points A, B and C in arbitrary
coordinate system. The coordinates of points A and B are also provided in state plane
coordinate system. Determine the coordinate of point C in state plane coordinate system
applying the 2D conformal coordinate transformation.

State Plane Coordinates (m) Arbitrary Coordinates (m)

Point

E N X Y

A | 588933451 | 418053421 | s492081 | 3218679

B | 588539761 | 420185869 | 6515987 | 4009588

o ? ? 4865.191 | 3649031

P.T.O.



5. A baseline of calibrated length (i) 100.0 m is measured 5 times. Each measurement is
independent and made with the same precision. The sample mean (¥) and sample
standard deviation (s) are calculated from the measurements:

¥ =1005m; s = 0.05m.

Determine the 95% confidence interval for the population mean.

6. Derive the fundamental principle of least square for equal weight case.

SECTION “C”
[1 Q. x 10=10 marks]

Attempt ANY ONE question. Assume suitable data when necessary.

7. The four angles as shown in the figure below have been observed with the observations
being of equal weight. Adjust the figure aside by least where the coordinates of the
control points are given as following:

6, = 50°06'50”, 6, = 101°30"47"

8; =98%41'17", 8, ="59%17'01"
X, = 865.40, X, = 2432.55, X, = 2865.22
Y, = 4527.15, Y, = 2047.25, Y. =27.18

» X



a. Figure below shows the quadrilateral ABCD with the central station E. Adjust the
quadrilateral by approximate method if the angles are as provided below. [7]
6, = 61°00'54", 6, =59°56'06", 65 = 32°03'54"

0, = 29°32'06"”, 65 =56028'01", B¢ =62°59'49"
0, = 28°42'00", g =29°17'00", @ = 59°03'10"
6,0 = 118°23'50”, 6,, = 60°32'05", 6,, = 122°00'55"
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b. The standard error in a tape of 30 m tape length is +0.008m. A distance of 1200 m is
to be taped. What is the expected 90% error in 1200 m? [3]
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