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1.a)
Using theodolite how is an intersection point of  two straight lines located?
b)
Describe how you would measure accurately the vertical angle to a point using a theodolite.
2.a)
In a closed traverse latitude and departures of sides were calculated and it was observed that 
( latitude   = 13 .9

( departure  = -2.17

calculate the length of bearing of closing error.

   b)
Explain with help of neat sketch the fast needle method of traversing.

3.a)
Draw a neat sketch and derive from the first principle an expression for the horizontal between a tacheometer and a vertically held staff for a horizontal line of sight.

b)
The top of a hill subtends an angle of 9030(
[image: image1.wmf] at a point A. The same point on the top of the hill subtends an angle of 120 30(
[image: image2.wmf]at a point B which is in direct line joining point A and top of the fill. Distance AB was measured and found to be 1600 m. Determine the elevation of the top of the hill and its horizontal distance from A. given the elevation of point A is 430.650 m.

4.a)
If in a compound curve the directions of two straights and one radius are known, how will you find out analytically the curve of the other radius.

b)
A compound curve, consists of two simple circular curves of radii 350 m and 500 m, is to be laid out between two straights. The angles of intersection between the tangents and the two straights are 250 and 550. Calculate the various elements of the compound curve.
5. AB and CD are two straights such that A and D are on opposite sides of a common tangent BC ; and. it is required to connect AB and CD with a reverse curve of radius R. Given that angles ABC and BCD are respectively 1480  40(and 1390  20' and that BC is 16.28 chains, determine the common radius R and the chainage of the points of tangency and reverse curvature, the direction being from A to D and the chainage of B 145.20 chains.
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6.a) 
Define the coefficient of refraction. Explain how its value can be obtained by simultaneous reciprocal observation.
b) 
Describe the difference between the techniques of reciprocal1eveIling and reciprocal trignometrical leveling, and discuss the conditions in which each is most effectively used.

7.
How would you measure the horizontal angles at various triangulation stations using a 
(a) Repeating theodolite

(b) Direction theodolite. 

8.a) 
Explain various methods of applying corrections to the field measurements. 

   b) 
Explain the approximate method for adjustment of a braced quadrilateral.
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1.a)
Explain in detail, how the theodolite can be used in surveying.

b)
What are ‘face-left’ and ‘face – right’ observations? Why is it necessary to take observations on both faces?

2.a)
The following observations were taken on a staff held vertically, at distances measured from the instrument, for determination

b)
The bearings of two inaccessible stations A and B taken from station C were 2250 001 and 1530 201 respectively. The coordinates of A and B were as under:

	Station
	Easting
	Northing

	A
	300
	200

	B
	400
	150


Calculate the Independent co-ordinates C.
3.a)
Derive an expression for the horizontal  distance of a vertical staff from a tacheometer if the line of sight of the telescope is horizontal.

b)
A telescope of focal length of the objective and the anallactic lens are 22.5 and 11.25 respectively and the constant distance between these is 20 cm for a multiplier of 100. Determine the error that would occur in horizontal distance D when the reading intercepts S, also in m, with an error of 1/500 of a cm in the 0.175 cm interval between the subtense lines.

4.a)
What are the different elements of a simple curve? With the help of neat sketches derive the expressions for the elements of a simple curve.

b)
A Railway siding is to be curved through a right angle and in order to avoid buildings. The curve is to be compound, and radii of the two branches are 240 m and 360 m. The distance from the intersection point of the end straight to the tangent point at which the 240 m radius curve leaves the straight is 300 m. Obtain the second tangent length of whole curve.

5. 
What do you, understand by the following forms of curves and where are they generally used?

(i) Lemniscate

(ii) Compound curve 
(iii) Reverse curve

If in a compound curve the directions of two straights and one radius are known, how will you find out analytically the curve of the other radius? 
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6.
It is required to find the difference of elevation between two stations A and B 9290 m apart. The angle of elevation from A to B was observed with a theodolite as 2°6'18" and the height of instrument was 1.25 m. The height of signal at station B was 3.96 m. Take the value of R sin l" as 30.88 and coefficient of refraction as 0.07. Also find the R.L. of station B if the R.L. of station A is 300 m.

7.a) 
How would you check the intervisibility of stations What step you would take to achieve visibility?
b) 
How would you compute the independent coordinates of various triangulation stations?

8.a)  
Discuss the use of the theory of least squares. How would you form normal equations using the theory of least squares? How the normal equations are formed in practice?

   b) 
Explain the method of equal shifts for a closed polygon with a central station.
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1.a)
Explain the following terms, with reference to theodolite: (i) Line of collimation (ii) Clip screw (iii) Face right observation (iv) Attitude bubble (v) Self – centering device. 

   b)
Describe the spire test and adjustment.

2.a)
Write the various steps that are  usually necessary for Gales traverse table computation .

b)
A line AC of 2 km length was required to set out at right angles to a given line AB. This was done by traversing from A to C as fallows:

	Line
	Length in m
	Bearing

	AB
	?
	3600 

	AD
	750
	1200 

	DE
	500
	800 

	EF
	600
	1050 


3.a)
Explain how you will obtain in the field constants of a tacheometer.

b)
Two distances of 15.25 m and 91.45 m were accurately measured and the intercepts on the staff between the outer stadia hairs were 0.150 at the former distance and 0.910 at the latter. Determine the constants of the tacheometer.
4.a)
How will you setting out a circular curve with a chain and a theodolite by method of tangential deflections?

b)
A reverse curve having two branches of common radius is to connect two parallel straights 9 m apart. If the distance between the tangent points is 72 m, find the necessary radius.
5.
What is a transition (or easement) curve? Why it is used? Define 'shift' of a curve. Draw two tangents and show a circular curve and two transition curves connecting the tangents, marking the 'shift', on your sketch. How may the transition curve be set out?

6.
The distance between two stations A and B is 6370 m. The station B was 200 m above the station A. Calculate the angles observed from A and B. Assume that the instrument and signal heights to be equal and the effect of refraction as 1/7 the of that of the curvature. The radius of earth is 6370 km.
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7.a) 
Discuss in brief how you would conduct reconnaissance for a triangulation. 

   b) 
What is satellite station ? How would you reduce the horizontal angles?

8.a) 
Discuss the various methods of obtaining most probable values of observed quantities. 

b)  
Discuss the procedure for adjustment of a 
i) triangle with a central station. 
ii) quadrilateral with  a central station.
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1.a)
Explain the detailed procedure, about the measurement of horizontal angle by using theodolite.

   b)
What are the fundamental lines for a transit?
2.a)
What is meant by closing error in a closed traverse?  How would you adjust it graphically?

b)
A theodolite was used to observe the top of a spire S from two stations A and B, whose distance was 334 ft.(101.80 m). It was found that the angle of elevation of S from A was 21o 24’ and the horizontal angles ABS and BAS were 64o 16’ 45” and 58o 12’ 15” respectively. Compute the height of spire above ground at A. The transverse axis of the theodolite was 1.46 m above ground when set up at A.
3.a)
Derive the fundamental equation of tangential tacheometry

   b)
The following readings were taken with a tacheometer on a vertical staff

	Stadia readings
	Vertical angle
	Horizontal distance

	0.795, 1.025, 1.255

1.875, 2.180, 2.485
	00
50
	46.236 m

60.780 m


Determine the constants of the tacheometer.

4.a)
Describe a method of setting out a simple circular curve when the point of intersection of the tangents is inaccessible.

b)
The first branch of reverse curve has a radius of 9 chains. Find the radius of the second branch so that the curve can connect parallel tangents 0.9 chain apart. The distance between tangent points is to be 5.4 chains parallel to the straights. Also calculate the lengths of the braches.

5. 
Derive an expression for the length and shift of a transition curve required for a first-class railway track.


6.
Two stations A and B are 16.44 km apart. The following data was recorded:

             Instrument at A, angle of depression to B 
= 3'42"

Instrument at B, angle of depression to A 
= 2'04"


Height of instrument at A



= 1.42 m
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Height of instrument at B



= 1.42 m


Height of signal at A



= 5.53 m

Height of signal at B



= 5.53 m

R sin 1”





= 30.88 m

Find the difference in level between A and B and the coefficient of refraction at the time   of observation.
7.a) 
What are the factors that affect the selection of triangulation stations ?

b)    What are the various corrections for the base line?  Discuss in brief.
8.
Discuss the procedure for:
(a) figure adjustment of a plane triangle,                                                                                                                     
(b) figure adjustment of a geodetic triangle,
(c) computation of sides of a geodetic triangle.
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