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Define and briefly explain the following terms
a) Precison
b) Accuracy
¢) Confidencelevel
d) Redundancy of alinear system
€) Unbiasedness of an estimator

10

Given the following mathematical models

f1(f1, %) =0 Cy
f2(2,x1,x2)=0  C; Cy,

where fi, X;, ¢; and C; represent mathematica model vectors, unknown
parameter vectors, observation vectors and covariance matrices.

a) Formulate the variation function.

b) Derive the most expanded form of the least squares normal equation system.

25

Perform aleast squares adjustment of the following leveling network in which
three height differences Dh,, i = 1, 2, 3 were observed.

Dh

w=7cm

Dhy

The misclosure w is 7cm. Each Dh; was measured with a variance of 2.25 cm?.

20




Given the variance-covariance matrix of the horizontal coordinates (x, y) of a
survey station, determine the semi-major, semi-minor axis and the orientation of
the standard error ellipse associated with this station.

10
€ 022 002460 -
X = g) gm
0246 0.14
A baseline of calibrated length (m) 100.0m is measured 5 times. Each
measurement is independent and made with the same precision. The sample mean
(X) and sample standard deviation (s) are calculated from the measurements:
X =100.5m s=0.05m
a) Describe the mgjor steps to test the mean value.
b) Test at the 5% level of confidence if the measured distance is significantly
different from the calibrated distance.
The critical value that might be required in the testing is provided in the following
table:
Per centiles of t distribution 20
la
Degree of t0.90 to.gs toors t0.99
freedom
1 3.08 6.31 12.7 31.8
2 1.89 2.92 4.30 6.96
3 1.64 2.35 3.18 4.54
4 1.53 2.13 2.78 3.75
5 1.48 2.01 2.57 3.36
Given the following direct model for y; and y, as afunction of x;, X, and Xs:
Y1=2Xq - X - X3+20
Yo :X1+X2 - 3X3' 50
where X1 = X, = X3 = 1 and the covariance matrix of the x’s: 15
é 4 -2 -1y
_é a
g-1 1 2y
Compute the covariance matrix C, for y’s.
Total Marks: | 100




