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Special Instructions (if any): Answer all the questions of the same section together.

Group- A

(Answer Question No.1 and any ONE from the rest)

(Marks in this group -35)

Q.1 (a) Name the instruments that may be used for setting out right angles in chain surveying and describe any
one of them. (OS)

(b) A survey line was measured with a 20 m (100 link) chain on a falling gradient of 1 in 8 and found to be
12.48 chains. Later it was found that the chain was 0.4 link too short. What is the true horizontal length

of the line? (OS)

(c) The bearing of one side AB of a regular pentagon ABCOE (naming done clockwise) is 1500. Find the
bearings of other sides BC, CO, DE and EA. (05)

(d) What is meant by sensitivity of bubble tube? Fine the radius of curvature of a bubble tube when the
bubble moves through 4 mm for a change in inclination of 30 seconds. (05)

Q.2 (a) In testing a dumpy level, reciprocal level readings were taken as follows:

Instrument at
Reading on

A B

A 1.825 1.470

B 1.460 1.135

Is the line of collimation in adjustment?
What should be the true difference in level between A and B. (06)

(b) The following readings are taken from a page of an old level book. It is required to reconstruct the page
by filling up the missing quantities and apply the usual checks. (09)

Station B.S. 1.5. FS. Rise Fall R.L. Remarks

1 3.125 ? B.M.

2 ?
---.-

? 1.325 125.505 T.P.

3 2.320 0.055 ?
<I ? ? 125.850-
6 ? 2.655 7 ? T.p.

6 1.620 3.205 2.165 7 T.p.

7 3.625 7 ?

8 ? 123090 T.8.M.-~

Q.3 (a) What are the functions of a stabilizer or compensator and a parallel plate micrometer in level? (06)

(b) A levelling staff is held vertical at distances of 100 m and 300 m from the axis of a tacheometer and the
staff intercepts for horizontal sights are 0.99 m and 3.00 m respectively. Find the tach eo metric constants
of the instrument.

If a staff intercept of 1.670 m was obtained with 10° depression angle using this instrument, find the
horizontal distance. (09)
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Group- B (Total Marks in this Group -95)

(Compulsory Questions are No.3 (35 marks) and 4 (40 marks). Then, attempt any ONE from the rest. Answer all
the parts of the same question together. Use suitable diagrams wherever needed for better explanation. Any

assumptions made while answering should be clearly written and justified.)

Q.1 (a) What is the purpose of field astronomy for field engineering surveying? (04)

(b) Define the following terms in connection: celestial sphere, zenith, nadir, declination and co-declination
(04)

(e) Name the six methods for determination of azimuth of a survey line and briefly explain any th ree of them
(use suitable diagrams wherever needed. (06)

(d) Find the shortest distance between a station (22051' N, 8r, 36' E) at location 1 and to a station (230 25'
N, 87" 85' E) at location 2. Determine the azimuth of the line along which the direction of the shortest
distance to be set out starting from location 1. (06)

Q.2 (a) Mention the importance of aerial surveying for different stages of mining operations involved. (02)

(b) Draw a labelled diagram to show the following items in case of terrestrial and air-borne digital
photogrammetry: base line, optical axes, linear horizontal parallax, principal point, camera focal length,
isocenter. (08)

(e) What is the use of stereo comparator for calculating the dimensions? What do you mean by
stereoautographs and stereoplanigraphs? Also, mention the computation of object point 3D coordinates
from the image coordinates. Also, derive the length of a line from vertical images taken from air-borne
platforms. (04)

(d) Mention four important differences between maps and aerial photographs. (02)

(e) A line XYmeasures 12.00 cm on an image taken with a camera having focal length of 21.50 mm. The same
line measures 4 cm on a map drawn to a scale of 1/50000. Compute the flying height of the aircraft,
assuming the average altitude to be 375 m. (04)

Q.3 (a) Explain with proper diagram the following terms: (i) strike-line, (ii) full dip, (iii) apparent dip, (iv) Cross
measure drift. What is the relation between the full and apparent dip directions of a seam? (4xl,3)

(b) Explain the methodology to determine the rate and direction of full-dip of a seam when sinking operation
is completed. (6)

(c) The full dip of a seam is 1 in 5 due north. Calculate the apparent dips in the directions (i) 5 15° Eand (ii)
545° E. (2x2)

(d) Two seams of coal are separated by 52 m (vertical) of strata which dips at an angle of 15° to the
horizontal. Calculate the length of the cross measure drift driven to connect them (i) if the drift is a level,
(ii) if it rises 1 in 12 towards the dip of the seams and (iii) if it dips 1 in 4 in the same direction as the
seams. (3 x 2)

(e) A vertical borehole passes through a seam of coal which is known to dip at 450. If the apparent thickness
of the seam as ascertained from the core is 9.0 m, compute the true stratigraphical thickness of the
seam? (06)

(f) A drift is to be driven from a location X'(with coordinates N 2525 and E2260) in lower seam to location Y
in the upper seam (with coordinates 5 140 and W 225). Vertical distance between the seams is 50 m.
True dip of the seams is 10° in a direction N 25° W. Compute the bearing, inclination, plan length and the
true length of the drift. (06)

Q.4 (a) Define the following: (i) true value, (ii) most probable value, (iii) residual error, (iv) weight, (v) systematic
error, (vi) accidental error. (2x6)
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(b) Write the most general rules to be observed for assigning the weights to observations. What are the laws
of weights, mention the seven most basic laws used for survey computations and mapping. (03)

(c) An angle X is observed by the method of repetition using three different surveyor in the field, as given
below: (05)

Surveyor no Angle X Number of observations recorded

1 50010' 3

2 50020' 6

3 50040' 9

Can you mention the least count of the instrument used?
Also, compute the most probable value of the angle X.

(d) What are the laws of error and their statistical models used for different field survey based
computations? Draw the frequency of error generally observed in the field collected data. (05)

(e) Assess all the possible errors which may be expected in ordinary angular measurements obtained using
vernier theodolites having a least count of 30". [Hint: include all the possible modes for computing the
angular measurements using the instrument and provide the estimated error quantities with suitable
justifications]. (10)

(f) The telescope of a theodolite is fitted with stadia wires is used for some survey data collection in the
field. The requirement is to compute the most probable values of the constants C and K of the
tacheometer to get the distances calculated. The staff is kept vertical at three points in the field and with
horizontal line of sight, and the following were recorded. (05)

S No Distance of staff from tacheometer D (m) Staff intercept S (m)

1 180 1.555

2 220 2.000

3 275 2.510

[Hint: follow the principle of LSto find the values of the required constants].

================================= xxxxxxxxxxxxxxxxxxxxxxxx
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