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 1.a)
Explain the methods of testing and adjusting of a chain. What are the prescribed tolerance limits? 






     

b)
If in a length of one chain along a slope, the ground rises 3m, find the angle of slope and the hypotenusal allowance per chain when it is (a) 30m chain (b) 20m chain. 












2.a)
What is a traverse ? Explain the different types of traversing. 



   b)      Convert the following whole circle bearings to quadrantal bearings.


(i) 3500 12’  
(ii) 1170 24’ 
(iii) 680 51’  
(iv) 2120 04’ 

3.a)
Discuss the chief sources of error in plane table surveying and how are they        

          
eliminated?                                                                                                          

b)
Explain ‘telescopic alidade’, with the aid of a neat sketch.  What is the advantage of it over plane alidade.                  

4.a)
Derive the equation for the correction for curvature and refraction.                       

 b)
In running fly levels from a benchmark of RL 130.600, the following readings were obtained, Backsight: 1.440, 2.590, 1.315, 2.820 Foresight: 0.475, 1.135, 0.495.  From the last position of the instrument, six pegs at 30m Intervals are to be set out on a uniform  rising gradient of 1 in 60. The first peg must have a reduced level of 134.000. Work out the  staff readings required to set the tops of the pegs on the given gradient.               

5.a)
Draw a contour map (not to scale) and represent the following features on it.


(i) Natural water course
(ii) Hill top
(iii) Valley line

(iv)Ridge line


(v) Saddle
(vi) Steep slope.



  b)
Explain how contours are useful to engineers in any project work.


  c)
How will you determine the intervisibility of a point if the contour map is given to you? Explain by giving an example.





6. a)
List out different general methods of determining areas.  Explain how the areas are computed by sub-division into triangles.  What are the limitations of the method?









    b)
The following are the values in metres of the off sets taken from a chain to an irregular boundary.

	Distance:
	0
	20
	40
	60
	80
	100
	120
	140
	160

	Offset:
	3.5
	5.1
	6.7
	6.2
	5.4
	6.9
	7.4
	6.4
	5.8


Calculate the area in square metres included between the chain line, the irregular boundary and the last offset by simpson’s rule.
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Set No 1
7 a)
A 100m long earth work volume for a proposed highway has a constant cross section of cut
and fill in which the cut area equals the fill area. The formation width is 8m and the transverse ground slope is 180. Side slopes in cut and fill are 1.5:1 and 1:1respectively. Calculate the volume of excavation.


   b)
A railway embankment is 12m wide. The ground is level in a direction transverse to the centre line. Calculate the volume contained in a 100m length by the Trapezoidal rule and prismoidal rule, if the side slope is 1.5:1.


The centre heights at 20m interval are 3.7m, 2.6m, 4.0m, 3.4m, 2.8m and 2.2m.

8.a)
Explain how testing and Adjustment of an Indian Tangent clinometer is carried out in detail.

   b)
Explain the principle and working of pantograph with the help of a neat sketch.
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1.a)
What factors should be considered in deciding the stations of a chain survey. 

   b)
The distance between two points A and B measured along a slope is 504m. Find the horizontal distance between A and B when (a) The angle of slope is 120 (b) The slope is 1 in 4.5 and (c) The difference in elevation of A and B is 65m. 











2.a)
The true bearing of a tower observed from a station A is 3500 30( and the magnetic bearing of the tower is 20 30(. The back bearing of the line AB when measured with a prismatic compass was found to be 3300 30(. What is the true bearing of the line AB? 






  

  b)
Explain the Bow ditch rule for adjusting a compass traverse, with neat sketches.

3.a)
State the three point problem in plane tabling and describe how it is solved by Bessel’s  method.                                                                       

   

b) 
Explain with sketches the different methods of locating a point on the plan of the station occupied by plane table. Discuss the relative merits of these methods. 

4.a)
Explain how reciprocal levelling eliminates the effect of atmospheric refraction and the earth curvature, as well as the effect of not adjusting the line of collimation.






                    
     

b)
A level sight on a staff held at a distance of 88 m from the instrument reads 2.375m and the bubble is found to be two divisions off the center of the run towards the staff. If the level tube is in adjustment and has a sensitivity of 40O, what is the true reading on the staff? Take sin1O = 1/206,265

       

5.a)
Explain tacheometric method of locating contours with a neat sketch. Under what circumstances this method is preferred to.





b)
Explain in detail how the contour plan is used to calculate the capacity of a reservoir.

6. a)
List out the various methods available for finding areas from offsets to a base line.  Explain mid-ordinate rule of finding areas.  What is the assumption made in this rule.









    b)
The following offsets were taken from a chain line to a hedge at regular intervals of 5.0m. 

Offsets (m) 2.72, 3.46, 5.23, 6.80, 4.86, 3.35, 3.00 2.50, 1.60

Determine the area included between the chain line and the hedge by (i) mid-ordinate rule (ii) Average ordinate rule (iii) Trapezoidal Rule.
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7a)
A railway embankment 400m long is 12m wide at the formation level. The side slope of the embankment is 2:1. The formation level at zero chainage is 107.00. The embankment has a rising gradient  of 1 in 100. The ground is level across the centre line. Calculate the volume of earthwork using the prismoidal rule with the following observations.





	Distance(m):
	0
	100
	200
	300
	400

	R.L.(m)   :
	104.8
	106.2
	107.5
	107.2
	108.3


b)
In a railway cutting the side slopes are 1.5:1 and the surface of the ground has a uniform side slope of 1 in 10. The width at the formation level is 4.0m. Determine the volume of excavation between two points 50m apart on the centre line with the depth of cutting at the first point being 6m and at the second point being 8m while at a point halfway between them the depth is 6.5m.

8.a)
Explain how testing and adjustment of a line ranger is carried out. Explain with a neat sketch.

   b)
Explain how Box sextant is used for the measurement of horizontal angles.
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1.a)
Differentiate clearly between plane and geodetic surveying. 



  b)
The distance between two points measured along a slope is 126m. Find the horizontal distance between them, if a) The angle of slope between the points is 60030’ b) The difference in level in 30m c) The slope is 1 in 4.

2. 
The magnetic and true bearings of a line AB were observed as 156o 12( and 154o 05( respectively. Find the values of the magnetic declination. If the annual change in the magnetic declination is 2( W, what would be the magnetic and true bearings of the line AB after 3 years since the date of the above observations.











3.a) 
State and explain three-point problem in plane table surveying? How does one solve it? When does the solution become impossible?                                                                                          

   b)
Explain plane table traversing method with the aid of neat sketches.


4.
Derive a simple expression for the combined correction h ( in meters) due to the earth’s  curvature and atmospheric refraction in terms of the distance D 

(in km) between two levelling stations. The radius of earth is 6,400 km and the correction for refraction is (1/7) that for curvature.  Also discuss the effect of curvature and refraction.
5.a)
What are the different methods of locating contours. Under what circumstances these methods are adopted to. Explain direct method of locating contours. 

  b)
What do you mean by contour gradient? Explain the method of locating contour gradient in detail.

6. a)
Explain co-ordinates method of determining areas in detail.



b)
The following table gives the corrected latitudes and departures (in metres) of the sides of a closed traverse ABCD. Compute its area by co-ordinate method.  

	Side
	Latitude
	Departure

	
	N
	S
	E
	W

	AB
	108
	
	4
	

	BC
	15
	
	249
	

	CD
	
	123
	4
	

	DA
	0
	
	
	257
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7 a)
From the contour map of a reservoir the following contour areas were planimetered.









	Contours (m) :
	200
	  195
	  190
	185
	180

	Area (m2)     :
	3850
	3450
	2600
	800
	450


The top water level is 200m and the lowest point in the reservoir 180m. Find the Quantity of water intake.

b)
A railway embankment is made level and 180m long. The ground on which it is     constructed is level transversely but has a uniform slope of 1 in 12 in the direction of the railway. The formation width is 9m and the side slopes 2 to 1. Determine the volume of the embankment in cubic metres assuming that the high end terminates vertically.







8.a)
Explain the construction and working of an Indian tangent clinometer with a neat sketch.

   b)
The clinometric reading from a station A to a station B was 0.045. The distance AB is scaled from the plan was 1525m. The reduced level of the station peg A was 152.85m and the height of the eye hole of the clinometer above the top of peg A was 1.25m. Calculate the reduced level of the station B.
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1.a)
Give the conventional signs for

(i) Bridge  (ii) Railway line (iii) Hedge  (iv) Lake  (v) Embankment  (vi) Road  

b)
A chain was tested before starting the survey, and was found to be exactly 20m. At the end of survey, it was tested again and was found to be 20.12m. Area of the plan of the field drawn to a scale of 1cm = 10m was 80.4 Sq.cm. Find the true area of the field in Sq.m. 


2.a)
The magnetic bearing of a line was found to be N 600 30( W in 1956 when the declination on was 50 10’ E.  Find its present magnetic bearing if declination is 30 W at present. 









b)
What is local attraction? How is it detected and how the observed bearings are corrected for the same?


3.a)
What do you understand by the term plane table survey? When is it recommended?      







 

 b)
 Describe the various instruments used in plane Table survey.  What are their

 functions?     

4.a)
List out carefully and systematically, the  field precautions a surveyor should take to ensure good results from leveling field work planned for engineering purposes. 

  b)
Two pegs A and B are fixed 100 m apart. A level is set up near A. Observations on a staff held at A and B gave the following readings A = 1.650 B = 1.665. The level is then placed near B and observations on a staff held at A and B gave the following; A = 1.590, B = 1.575. State whether the instrument is in adjustment or not. Also determine the correct difference in level between A and B.                                                                                    

5.a)
Define contour, contour interval, horizontal equivalent.



b)
Suggest some suitable values of contour interval for different scales of map and type of ground.








   c)
Explain the uses of contours.
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6. a)
Explain different sources of error in computation of areas.  Also explain mistakes in computing areas.







    b)
Calculate the area enclosed by a traverse ABCD for the following data. 

	Line
	Latitude

(m)
	Departure

(m)

	AB
	+32.00
	+40.20

	BC
	-3.00
	+92.00

	CD
	-97.85
	+6.402

	DE
	-15.80
	-107.00

	EA
	+84.60
	-31.60


7 a)
Explain the detailed procedure of finding out the capacity of a reservoir.


   b)
Levels were taken at every 40 m along a piece of ground. The following observations were recorded.








	Distance (m) :
	0
	40
	80
	120
	160
	200

	R.L.(m)         :
	105.0
	114.2
	123.6
	128.0
	130.2
	125.6



A cutting is to be made for a line of uniform gradient through the first and the last point. Determine its gradient calculate the volume of excavation if  the formation width is 8.0 m with side slopes in cutting being 1.5:1 and the natural ground slope being 10:1. The ground across the centre line is level.

8.a)
Describe planimeter. Explain how you would use it in finding the area of a given figure. What precautions would you take in its manipulation.

   b)
Explain how Ceylon Ghat tracer is used to measure the slope between two given points on the ground.
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