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1. a)
What are offsets ? How are they taken and recorded? Why is it desirable that the off sets should be as short as possible? 






b)
To prolong a chain line CD beyond a high building a perpendicular DE = 250m is laid out at D. Lines EF and EG are ranged making angles DEF and DEG, 450 and 600 respectively. If F and G are to lie on CD produced to the other side of the building. Calculate the distances EF, EG and DF.

2. a)
What is the closing error of a traverse? Show how it can be adjusted by graphical method. 








 b)
What are the tests for the adjustment of a prismatic compass? How is the instrument adjusted? 

3. a)
What is meant by orientation.  Explain the two methods of orienting the plane table.         







    b)
 List the advantages and disadvantages of plane table surveying.

4. a)
Describe the obstacles and difficulties that one comes across in levelling work.   

    b)
 Fill up the missing entries, marked (x).              

	Point
	BS
	1S
	FS
	Rise
	Fall 
	RL 
	Remarks

	1
	3.125
	
	
	
	
	(x)
	BM-A

	2
	(x)
	
	(x)
	1.325
	
	125.005
	Change point

	3
	
	2.320
	
	
	0.055
	
	

	4
	
	(x)
	
	
	
	125.350
	

	5
	(x)
	
	2.655
	
	
	
	Change point

	6
	1.620
	
	3.205
	
	
	
	Change point

	7
	
	3.625
	
	
	2.165
	
	

	8
	
	
	(x)
	
	
	122.590
	BM-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)
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.

7. a) 
What are the different methods that are generally adopted for measuring   volume. Explain them briefly.







    b)    
Calculate the volume of earth work by prismoidal formula in a road embankment with the following date.







	Chainage along the centre line in ft:
	0
	100
	200
	300
	400

	Ground Levels in formation    :
	201.7
	202.9
	202.4
	204.7
	206.9



Formation level at chainage 0 is 202.3, top width 2.0 ft side slopes are 2 to 1. The longitudinal slope of the embankment is 1 in 100 rising. The ground is assumed to be level across the longitudinal section.


8. a)
List out permanent adjustments of a Sextant.  Explain how adjustment of horizon glass and elimination of index error are carried out in case of Box Sextant. 

    b)
Explain the principle and working of pantagraph with a neat sketch.
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1. a)
What are the obstacles in chaining ? Explain about them.




b)
Find the maximum permissible error in laying off the direction of the off set so that the max. displacement may not exceed 0.025cm on the paper, given that the length of the off set is 15m, the scale is 50m to 1cm, and the max. error in the length of the off set is 50cm. 

2. a)
What is meant by traverse surveying ? How does it differs from chain surveying?

    b)
Sketch and describe the prismatic compass. How would you use it? 

3. a)
Explain the procedure of plane table surveying step by step.                        

b) 
List out different methods of plane tabling.  Explain plane Table Radiation method along with neat sketches.


4. a)
Explain why it is necessary to keep the level midway between backsight and foresight  readings.                                                                               


    b)
The following consecutive readings were taken with a Dumpy level.               

6.21, 4.92, 6.12, 8.42, 9.1, 6.63, 7.91, 8.26, 9.71, 10.21.

The level was shifted after 4th, 6th and 9th readings.  The R.L of first point was 125.00.  Rule out of page of level field work and fill all the columns.  Calculate the reduced levels and apply usual checks.  



5. a)
Discuss the different factors based on which the choice of proper contour interval depends.







 b)
Explain the different characteristics of contours along with neat sketches.  

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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7. a)
Derive an expression for the trapezoidal formula for volumes.



 b)
A road embankment is 6.0 m wide at the formation level. The average height of the embankment is 2.4 m at an average gradient of 1 in 50 from the 85 m contour to the 229 m contour. If the side slopes are 2:1, find the length of the road and the volume of the embankment.

8. a)
Explain how Indian pattern clinometer is used for determining difference in elevation between points and is especially adopted to plane tabling.



b)
The perimeter of a figure is traversed clockwise with the anchor point inside and with tracing arm so set that one revolution of the roller measures 10 square inches on the paper.  The initial and final readings are 3.009 and 8.547 respectively.  The zero mark of the disc has passed the fixed index mark once in the reverse direction.  The area of the zero circle is found to be 164.31 square inches.  What is the area of the figure?
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1. a)
What are the code of signals to be  followed by surveyor ?



b)
A survey line PQ intersects a hillock. In order to extend the line beyond this obstacle, a perpendicular QR, 100m long, is set out at Q. From R two lines RS and RT are out at angles of 350 and 550 with RQ respectively. Find lengths RS and RT such that the points S and T may lie on the prolongation of line PQ and also find the obstructed distance QS. 

2. a)
What are the different sources of errors in compass survey and what precautions will you take to eliminate them.






b)
The bearings of the lines of a closed traverse are 2900 30’; 250 30’; 1960 0’; 1750 30’; 1120 0’; 300 0’; Determine the included angles and the angular error.
3. a)
Discuss the advantages and disadvantages of plane tabling.                      

    b)
Write short notes on Lehmann’s rules.    

4. a)
Explain in detail  how in a dumpy level you will make the axis of the bubble tube perpendicular to the vertical axis.






b)
Find the error of reading of levelling staff if the observed reading is 12.00' and the point sighted the staff is 6" off the vertical through the bottom.

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)
In a certain railway cutting the width at formation level is 9m. The side of the cutting slope at 1 to 1 and the original ground surface has a side slope of 1 in 8. Determine the volume and cost of the cutting contained in a length of 240m, the average depth of cutting being 1.8m and its cost is Rs 50 per 100 cubic metres.

    b)
Calculate the quantity of earth work in cubic metres required for a road embankment from the following data. Formation width = 9m; side slope 2 to 1. 
	Distance (m)
	Height of bank(m)
	Side slope of original ground

	0
	3.0
	1 in 10

	30
	3.6
	1 in 8

	60
	2.7
	1 in 12


8.a)
Derive the condition based on which the prism square works.  Also explain how it is tested and adjusted.









b)
In case of Sextant prove that when a ray of light is reflected successively from two mirrors, the angle between the first and last directions of ray is twice the angle between the planes of the two mirrors.  Also list out the optical requirements of the Sextant.
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1. a)
Explain various methods for determining the width of a river 



b)
The area of the plan of an old survey plotted to a scale of 10m to 1cm measures now as 100.2 Sq.cm as found by planimeter. The plan is found to have shrunk so that a line originally 10cm long now measures 9.6cm only. There was also a note on the plan that the 20m chain used was 8cm too short. Find the true area of the survey.

2. a)
Explain different ways of designating bearings.

    b)
Explain different types of variations in declination in detail.

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)
Explain the classification of Levelling Staves and their special features in detail with neat sketches.









    b)
In a two peg test of a dumpy level, the following readings were taken



Staff Readings

	Instrument at R

Midway between pegs P and Q


	At P is 1.525m

At Q is 1.230m



	Instrument near p
	At P is 1.420m

At Q is 1.025m



If R.L of R is 100, find the R.Ls of P and Q.


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.
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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)
A railway embankment is 10m wide with side slopes 1 ½ to 1. Assuming the ground to be level in a direction transverse to the centre line, calculate the volume contained in a length of 120m, the centre heights at 20m intervals being in metres 2.2, 3.7, 3.8, 4.0, 3.8, 2.8 and 2.5.






    b)
A road embank is 8m wide and 200m in length at the formation level with a side slope of 1.5:1. The embankment has a rising gradient of 1 in 100m. The ground levels at every 50m along the centre line are as follows.




	Distance (m)
	0
	50
	100
	150
	200

	R.L.(m)
	164.5
	165.2
	166.8
	167
	167.2



The formation level of zero chainage is 166m. Calculate the volume of earth work.

8. a)
Explain the different parts of a Ceylon Ghat tracer with the aid of a neat sketch.  Also explain how it is used for setting out a gradient.




    b)
The tracing arm of a planimeter is so set that one revolution of the roller corresponds 10 square inches.  A figure is traversed clockwise, first with anchor point outside and then with anchor point inside.  The observed differences in planimeter readings are 2.342 and -9.319 respectively.  Find the area of zero circle.
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