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SECTION “A”
[20 Q. x 0.5 = 10 marks]

Encircle the most appropriate answer.

1.

Which of the following is NOT the sources of error?
a. Instrumental error b. Natural error
c¢. Accidental error d. Human error

The term “True value — Measured value” gives
a. True error b. Correction c. Discrepancy d. Residual

The percentage of area coverage on Gaussian distribution curve from p- o to p+G is
a. 50% b. 90% c. 68% d. 95%

The value of observed quantity which has highest probability of being true value, on the
basis of observation, is called

a. True value b. Most probable value

c¢. Variance d. Standard deviation

The weight of Most probable value of 4 observations with weight equal to 3 (each
observation with same weight) is

a. 4 b. 3 . 12 d. 7

If ¢ = 50°15'20",w = 2. Find the value and weight of 2¢.

a. 2¢ = 100°30°40",w = 2 b. 2¢ = 100°30'40",w = 4

d. 2¢ = 100°30'40",w = 1/2 d. 2¢ = 100°30'40",w = 1/4
Which of the following is FALSE for low precise data?

a. Standard deviation is high b. Data distribution is dispersed
c. Discrepancy is high d. Standard deviation is less

Square of standard deviation gives
a. Variance b. Correlation c. Covariance d. Regression

If each angles of a triangle have a standard error of +3+/3ccg. What would be the standard
error on the sum of all angles of that triangle?

a. +9vV3ccg b. +9ccg c. +3v3ccg d. +3v9ccg



10.

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

Let y = k X x, where k is a constant. If £, be the uncertainty on the measured quantity
“x” then, the propagation of error on y is given by

a. oy, = to, b. g, = -_I-i—" ¢. gy = tk?o, d. 0, = tko,

The regression line x on y is given by, (x — X) = by, (y — ¥), where by, is
nixy-YXx¥y b nyXxy-Yxyy nfxy-Xx¥y nyxy-XxXy
nIy*-y)? " nEx-gn " nZy*-(Ex)? " nEx?-(Ty)?

The relationship between correlation and regression is given by r* = b,,, X by, where r?
is called

a. Coefficient of regression b. Correlation coefficient

c. Coefficient of determination d. Coefficient of deviation

The correction applied to an observation is .......... to the weight of the observation.
a. Directly proportional b. Inversely proportional

c. Equal d. There is no relation

Method of correlates in least square adjustment is also called.........
a. Conditioned equation method b. Observation equation method
c. Normal equation method d. Legendre’s method

The spherical excess for a geodetic triangle having area less than or equal to 197 sq. km is
approximately.........
a. 47 b, 27 ., 5° d. 1”

Which of the following is NOT the computation method for sides of a spherical triangle?
a. Delambre’s method b. Spherical trigonometric method
c. Lagrange’s method d. Legendre’s method

[f an angle is observed with 3 sets face-left and face-right observations, then the degree of
freedom for the observation is.....
a. 2 b. § c. 6 d. 1

The sample standard deviation of 8 observation is found to be +13.1". Find the most
probable error of the mean.
a. +4.6" b. +£8.8" g 31" d. +43.1"

How many minimum numbers of control points are required in both systems to transform
points using 2D projective transformation?
a. 2 b. 3 6. 5 d. 4

Which of the following statement id INCORRECT?

The weight of a level line is taken as inversely proportional to the length of the route
The weights are inversely proportional to the number of times an observation is taken
The weight is inversely proportional to the square of the probable (or standard) errors
The weights are generally taken inversely proportional to the variance

o o
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SECTION “B”

[6 Q. x 4 =24 marks]

Attempt ANY SIX questions. Assume suitable data where necessary.

L.

What are the types and sources of errors in measurement? Describe the importance of
redundant observation in surveying. [3+1]

State and explain laws of random errors. Also illustrate them showing Gaussian distribution
curve. [3+1]

A sample of observations were taken for a measurement of length of a line which is given
below:

2.13, 2.15, 2.14, 2.16, 2.13, 2.35, 2.50, 2.12, 2.11, 2.10, 2.09, 2.11, 2.12, 2.13, 2.15, 2.16,
2.14,2.13,2.13,2.11,2.12

Detect outliers for 95% error

Radius of a spherical ball was measured as 8.4+0.1 cm. Find the error in it’s [2+2]
a. diameter b. Volume

What is coordinate transformation? Describe the application of least square to find
transformation parameters of various 2D coordinate transformations. [1+3]

State principles of least square. Show from principle of least square that MPV of an
observation with unequal weight is weighted arithmetic mean of the observations. [1+3]

Find the regression line Y on X from the following data, also estimate the value of Y for

X=20. [3.5+0.5]
X 6 2 10 4 8
: 9 11 5 8 7
SECTION "“C”

[2 Q. x 8 = 16 marks]

Attempt ANY TWO questions. Assume suitable data where necessary.

8.

a. How do you define weight of a measurement? State and explain any 4 laws of weights.
If @ = 45°15'20", wt = 1, p=55°15'25", wt=2 and y=64°15'30", wt=3.

Calculate 3a + 2B + y and find its weight. [0.5+2+1.5]



10.

List out the rules for applying corrections to field measurement with a closing error.
Let P = 84°15'12" + 3", Q = 125°11'15" + 4" and R = 150°33'18" + 5", such that
P,Q and R close the horizon, determine the corrected angles. [2+2]

- The following data pertains to a circuit of precise levels connecting four BMs A B,C

and D. Calculate the elevations of points B,C and D if that of A is 1200.000 m. (4]

Circuit | Level lines | Weight | Observed difference of elevations (in meters)
I AtoB 2 +2.633
BtoC 2 -1.823
Cto A 1 -0.710
II AtoD 2 -1.424
DtoC 2 +2.324
Cto A 1 -0.710
b. Adjust the angles A, B and C of a triangle ABC from the following data. (4]
Angle A Angle B Angle C
64°12'40" 50°1421" 65°33'20"
64°12'42" 50°1425" 6553322
64°12'37" 50°1422" 65°33'18"
64°12'41" 50°14'23" 65°3324"
50°1424" 65°33'23"
65°33'19"
. The mean observed angles of a spherical triangle ABC are as follows: (4]
A = 56°15'23.45" weight = 1
B = 63°24'31.23" weight = 2
C = 60°20'11.35" weight = 3

If the length of the side BC is equal to 61254.3 m, adjust the angles of spherical triangle.

Describe the procedures of different methods to compute the sides of a spherical
triangle. Compute the sides of triangle given in question number 10a. using Legendre’s
method. . - [2+2]



