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[5.0 Marks]

Measured angles surrounding a station “O” are as given below.

a = 75°  1¢ 167 wt. 1
b o= 800 38 27" wi, 2
C = 1500 28 15" wil
d = 53° a7 151 wit 1
ath = 155° B4 45" wt. 2
ctd = 2047 (5 30" Wit 2

Starting from fundamentals, find the most probable values of a, b, ¢, and d
using the direct method (Method of correlatives) of least squares.
[7.0 Marks]

Briefly explain the difference between “intersection” and “resection”
methods in triangulation.
[4.0 Marks]

A baseline PQ of length 550 m is to be set out for a building complex. The
bearing of PQ should be 90° 00' 00", The point P has already been selected
on the ground and its coordinates are determined by taking angular
observations from three control stations A,B, and C whose coordinates are;

BEa=1947.372 mE Na=2352.643 mN
Hp= 2717483 mE Np = 2428.078 mN
He = 3227.637 mE Ne=2601.666 mN
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The values of clockwise angles measured from AB, and C are as follow
PAB = 57° 04' 30"
ABP = @40 22 20"
BCP =32°01730"
Calculate the coordinates of
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[8.0 Marks]

Consider a closed traverse ABCD, whose stations have co-ot dmzi% (E1,Nu),
(B2, N2), (Ea, N3), and (Ha, Ns) relative to two axes with origin ‘(0. iwaifu?ﬁze
the area enclosed by ABCD

e
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raverse ABCDEF the angles and lengths of sides were

neasured. The Table (03-1 indicates the iz;‘sea, mean med angles, and
lengths of the legs of the closed traverse. Calculate the final coordinates of
all traverse points. Co-ordinates of points A and B are (2000.006 mE,
1000.000 mN), (1964.369 mE, 1022.630 mIN), respectively.
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9.0 Marks]

Derive a formula for the cross sectional area of the level section as show in
fzgurﬁ Q4-1 in terms of formation width b, side slope given by 1: m and
central height h.

[2.0 Marks]

A road embankment is § m wide with side slope 1:2.5 (lvertical to 2.5
horizontal). The top (made) surface of a straight portion of this road
embankment rises at a g'fﬂ*éi@m of 1:120 along its center line in the
longitudinal divection. At the start of this straight section, the reduced level
of the center of the mp maa‘e gur,%&;se is 210.00 m above the datum, The

al ground along the center line of the road

/""'\ ot @

reduced levels of the natura
embarkment are given in Table ©4-1. Assume that the natural ground is
level in the direction ransverse to the center line. Calculate the volume of
the earth-work contained in a length of £ 68 .

[6.0 Marks]

Table (J4-2 is shows data for a reservoir. The areas are the ones that will be
contained by a proposed dam and the corresponding contour lines.
Calculate the volume of water impounded if the water level at peak volume
is at elevation 630 m.

[4.0 Marks]

Explain with sketches what is meant by the following terms:
I. Line of collimation
II. Horizontal line
IL Level line
IV. Mean sea level
[4.0 Marks]
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Tables, Figures, and Equations

Table Q1-1: Observation

8 4 86 33 50
86 33 86 34 . 00
86 86 44
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Figure Q4-1: Cross Section
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