
 

 

 

 

                            CLASS: II YEAR / IVSEMESTER CIVIL 

SUBJECT CODE AND NAME: CE 6404 – SURVEYING-II 

UNIT I –CONTROL SURVEYING  

Two Marks Questions 

1. What is trigonometric leveling? 

2. Define geodetic surveying  

3. What is triangulation? 

4. What are the disadvantages of using triangulation? 

5. What ate the objects of Geodetic Triangulation? 

6. What is a well-conditioned triangle? 

7. Name the corrections to be made to the base line of a 

triangulation network.  

8. What is the correction for temperature in base line measurement. 

9. What is the correction for pull in base line measurement? 

10. What is the correction for sag in base line measurement? 

11. What is a Satellite station? 

12. What is reduction to center? 

13. What is a bench mark? 

14. What is a Traveller? 

15.Give the specification of first order triangulation? [Jun-2009] 

16.What do you mean by the whole to part in Triangulation survey? 

[Dec-2003] 

17.Write short notes on classification of triangulation system? [De 

c-2006] 

18.What do you mean by figure adjustment in triangulation? [Dec-

2006] 

19.What are the types of night signals to be  used in triangulation 

survey?[ May-2008] 

20.Name the two group of people measuring the baseline? [Jun-

2006] 

21.Name the different correction to be applied to the length of 

baseline?  

 

16 Marks Questions  

 

1. What is horizontal control? Explain the methods employed? 

2. What is Vertical Control? Explain the methods employed? 

3. What is trigonometric leveling? 

4. Explain the methods to determine the heights and distances of 

object by trigonometric leveling? 

5.  An instrument was set up at P and the angle of elevation to a 

vane 4 m above the foot of the staff held at Q was 9° 30′. The 

horizontal distance between P and Q was known to be 2000 metres. 

Determine the R.L. of the staff station Q given that the R.L. of the 

instrument axis was 2650.38.  

6.  An instrument was set up at P and the angle of depression to a 

vane 2 m above the foot of the staff held at Q was 5° 36′. The 

horizontal distance between P and Q was known to be 3000 metres. 

Determine the R.L. of the staff station Q given that staff reading on 

a B.M. of elevation 436.050 was 2.865 metres.  

 



 

 

 

 

7.  In order to ascertain the elevation of the top (Q) of the signal on 

a hill, observations were made from two instrument stations P and 

R at a horizontal distance 100 metres apart, the station P and R 

being in the line with Q. The angles of elevation of Q at P and R 

were 28° 42′ and 18° 6′ respectively. The staff reading upon the 
bench mark of elevation 287.28 were respectively 2.870 and 3.750 

when the instrument was at P and at R, the telescope being 

horizontal. Determine the elevation of the foot of the signal if the 

height of the signal above its base is 3 metres.                          

8.  To find the elevation of the top (Q) of a hill, a flag staff of 2 m 

height was erected and observations were made from two stations 

P and R, 60 metres apart. The horizontal angle measured at P 

between R and the top of the flat staff was 60° 30′ and that 
measured at R between the top of the flag staff and P was 68° 18′. 
The angle of elevation to the top of the flag staff was measured to 

be 10° 12′ at P.  The angle of elevation to the top of the flag staff 
was measured to be 10° 48′ at R. Staff readings on B.M. when the 

instrument was at P= 1.965 m and that with the instrument at R = 

2.055 m. Calculate the elevation of the top of the hill if that of     B.M. 

was     435.065 m.   

9. Explain the classification of triangulation system?  

10. What are the systems of triangles employed in triangulation? 

11. The probable error of direction measurement is 1.25 seconds. 

Compute the maximum value of R if the maximum probable error 

desired is 

(a) 1 in 25,000 

and   (b) 1 in 10,000. 

12. Explain the signals and towers   used in trigonometric 

surveying. 

13. Explain the factors to be considered while selecting base line. 

 14.  Derive the formula used for reducing the angles measured at 

satellite stations which is located at west of true station? (April/may 

2003) 

15. From an eccentric station E,24.24m from C,the following angles 

measured  to three triangulation stations A,B ,C stations B and the 

E being on opposite sides of AC: AEB =62’32’40” ; 
 AEC  =78’24’30”The approximate lengths of AC and BC were 4705.5 
m and 5695.8 m respectively .find the angle ACB.  

16. How do you calculate the curvature and refraction corrections in 

trigonometrical leveling ? 

17. Two stations A,B are 3791.712 m apart. The following 

observations were recorded . 

      Height of instrument at A   =   1.463 m 

      Height of signal at A          =    5.09 m 

      Height of instrument at B   =   1.494 m 

      Height of signal at B          =     4.511 m 

      Vertical angle from A to B =   1’54’30” 

      Vertical angle from B to A = -1’50’25” 

      Reduced level of A            = 1275.60 m, Find the reduced level of 

B    (April/may 2003)  

 

18. Discuss about the principles of subtense method for vertical 

base observations.    (16) 



 

 

 

 

19.     A theodolite has a tacheometric multiplying constant 100 and 

an additive constant of  

        zero. The center reading on a vertical staff held at point B was 

2.292 m when sighted  

        from A. If the vertical angle was +25º and the horizontal 

distance AB 190.326 m.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT II – SURVEY ADJUSTMENTS 

Two Marks Question 

1. Define Independent Quantity. 

2. Define Conditioned Quantity.  

3. Define Direct Observation.  

4. Define Indirect Observation.  

5. Define Weight of an Observation.  

6. Define Observed Value of a Quantity.  

7. Define True Value of Quantity.  

8. Define Most Probable Value. 

9. Define True Error.  

10. Define Most Probable Error.  

11. Define Residual Error. 

12. Define Observation Equation.  

13. Define Conditioned Equation.  

14. Define Normal Equation.  

15. What is Most Probable Value? 

16. What is normal equations?   

17.List three types of errors occur in measurement. 

18.Define weight of an observation.[April/May 2010] 

19..Define most probable values. [Nov/Dec 2005] 

20. Distinguish between true error and most probable error? 

[April/may 2003] 

21.Differentiate between true error and residual error.[Nov/Dec 

2006] 



 

 

 

 

22.What are the kinds of errors possible in survey 

work?.[Nov/Dec2006] 

23.State the principle of method of least squares?[Apr/May2008] 

24.How are normal equations formed in theory of error?[Apr/Mar-09] 

 25.What is method of correlates? [Nov/Dec 2005] 

26. What are the conditions to be satisfied when correcting the 

measured angle?[Nov/Dec 2008] 

   

16 Marks Question  

1. Briefly explain the types of errors. 

2. Briefly explain the law of accidental errors . 

3. Explain the principles of least squares. 

4. Explain the laws of weights.   

5. Briefly explain the distribution of error of the field measurement  

6. The following are the three angles α,  and y observed at a 
station P closing the horizon, along with their probable errors of 

measurement. Determine their corrected values.  

    α = 78° 12′ 12”  2” 

     = 136° 48′ 30”  4” 

7. An angle A was measured by different persons and the following 

are the values :  

 

  Angle     Number of 

measurements 

       65° 30′ 10”  …    2 

       65° 29′ 50”  …    3 

       65° 30′ 00”  …    3 

       65° 30′ 20”  …    4 

       65° 30′ 10”  …    3 

 Find the most probable value of the angle.  

 

8. The telescope of a theodilite is fitted with stadia wires. It is 

required to find the most probable values of the constants C and K 

of tacheometer. The staff was kept vertical at three points in the 

field and with of sight horizontal the staff intercepts observed was 

as follows. 

   

Distance of staff  

from tacheometer D( m) 

Staff intercept S(m) 

150 1.495 

200 2.000 

250 2.505 

   

   

9. The following angles were measured at a station O as to close the 

horizon. 

  75".28'4283
AOB   weight 3 

26".43'15102
BOC   weight 2 

22".27'3894
COD   weight 4 

77".23'2379
DOA   weight 2 

 Adjust the angles by method of Correlates   

10. The following round of angles was observed from central station 

to the surrounding station of a triangulation survey. 



 

 

 

 

  A = 93º43’22”  weight 3 

  B = 74º32’39”  weight 2 

  C = 101º13’44” weight 2 

  D = 90º29’50”  weight 3 

 In addition, one angle  BA  was measured separately as 

combined angle with a mean value of 168º16’06” (wt 2). 
 Determine the most probable values of the angles A, B, C 

and  

11.What do you mean by station adjustment? Explain.  

12.The following are the three angles α  and  observed at a 
station P closing the horizon, along with their probable errors of 

measurement. Determine their corrected values  

α = 78o
 12’ 12” ± 2” 

 = 136o
 48’ 30” ± 4” 

 = 144o
 59’ 08” ± 5”                

13.What do you mean by figure adjustment? Explain 

14. Write   and explain   the   method   of   calculating   the   distance   

between two stations using trigonometrical   leveling? 

[Nov/Dec2006] 

15. Distinguish   between   true error   and   residual error? Explain 

briefly [Nov/Dec2006] 

 

16. What   do you   mean   by   figure   adjustment   in   

triangulation? explain  with sketch [Nov/Dec2006] 

17. Name   the   properties   of   spherical   triangle.  Write their 

importance [Nov/Dec2006] 

18. What do you mean by  station  adjustment ? Explain. 

[Nov/Dec2006] 

19.Find the most probable values of M, N, and O from the following 

observations. [Nov/Dec2006]  

 M =32’15’36”.2 weight 2 

 N=40’16’18”.4 weight 1 

 O=35’12’26”.6 Weight 1 

 M+N=72’31’50”.2weight 1  
 M+N+O=107’44’25”.5 weight 2 

20. Write the various rules that are adopted for corrections to the 

observed angle of triangle in figure adjustment. [Nov/Dec2006] 

21. Explain concept of assigning weight to an observation. 

[Nov/Dec 2005] 

22. Adjust the following angles of the triangle ABC:[Nov/Dec 2005] 

              A=52 35’32”  B= 7046’22”  C= 5638’13” 

               52
 O

 35’30”      70
 O

 46’24”  56
 O

 38’10” 

  52
 O

 35’31” 70
 O

 46’23” 56
 O

 38’12” 

  52
 O

 35’28” 70
 O

 46’25” 56
 O

 38’11” 

52 
O
 35’26” 70

 O
 46’25”      52 O

 35’27” 

(i) explain the procedure of estimating the horizontal 

and vertical distances where the line collimation is 

inclined to the horizontal and the staff is held 

normal to the lin 

   

 

 

 



 

 

 

 

UNIT III TOTAL STATION SURVEYING 

 

1.What is mean by Electronic Distance Meter[EDM] ? 

2. What is mean by slope distance? 

3.Explain vertical distance between Telescope and Reflector. 

4. What is mean by Horizontal angle? 

5. What is mean by Horizontal distance? 

6.Explain Zenith Angle. 

7.Explain Reflector height. 

8. Explain Ground elevation of Total station. 

9. Explain Ground elevation of Reflector. 

10. What is mean by Vertical angle? 

11. What is mean by Vertical distance? 

12. Explain Least count of Total station. 

13. What is mean by Tilt error measurement? 

14. What is mean by Micro wave pulse? 

 15.What are the parameters of basics calculation in Total  station? 

 16. Explain formula for Horizontal distance. 

 17. Explain formula for Vertical distance. 

 18. Explain Coordinates calculation of Total station. 

 19. What is mean by Spread sheet program. 

 20.What are the uses of sub tense bar in surveying? 

21.What are the different types of Tacheometric methods? 

22.Write the advantages & Disadvantages of tangential 

Tacheometry. 

23.Write about the principle of substanse methods. 

24.What do you mean by anallatic lense? 

25.What is the difference between staff intercept and stadia 

intercept? 

26..What are the types of fixed hair method? 

27.. What are the error in Tacheometric survey? 

28.What are the Advantage of substanse bar?      

29. What are the merits and demerits of movable hair method? 

30. Explain Stadia intercept:  

31.What are the systems of tacheometry measurements?  

32.. Consider the horizontal distance equation D = KS + C. what are 

represented by K, S and C. (AUC Apr/May 2011)  

33. What is parallax? How it can be eliminated? (AUC Apr/May 2011)  

34. What are the different systems of tacheometric survey? (AUC 

May/June 2009)  

35. What is a base net? (AUC May/June 2009)  

36. The readings on a staff held vertically 60 m from a tacheometer 

were 1.460 and 2.055. The line of sight was horizontal. The focal 

length of the objective lens was 24 cm and the distance from the 

objective lens to the vertical axis was 15 cm. Calculate the stadia 

interval.  

37. What is the difference between staff intercept and stadia 

intercept? 

 

 

 

 



 

 

 

 

16 Marks Questions  

1. Explain Basic calculation of Total station. 

2. Explain Coordinates calculation of Total station with neat sketch. 

3.Computation  of East and North Coordinates of the Reflector. 

4.What are the Fundamental measurements of  Coordinates. 

5. Explain the Fundamental measurements of  Total station with 

neat sketch. 

6.How  the Total station is a combination of an Electronic 

Theodolite and an Electronic distance meter.  

7. Explain the procedure of estimating the horizontal and vertical 

distances where the line of collimation is inclined to the horizontal 

and the staff is held normal and vertical to   the line of collimation     

8. Describe briefly about the Tangential Tacheometric methods.    

       

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT IV – GPS SURVEYING 

TWO MARKS QUESTIONS 

 

1. Define Celestial Sphere.  

2. Define Zenith, Nadir and Celestial Horizon. 

3. Define Terrestrial Poles and Equator, Celestial Poles and Equator.  

4. Define Sensible Horizon and Visible Horizon. 

5. What is meant by Vertical Circle, Observer’s Meridian and Prime 
Vertical? 

6. Define the terms: Latitude (θ) and Co-latitude (c).  

7. Write about longitude () and altitude (α).   

8. Write a short note on: Co-altitude or Zenith Distance (z) and 

azimuth (A).   

9. Write a short note on:  Declination () and Co-declination or Polar 

Distance (p). 

10. Define the terms: Hour Circle, Hour Angle and Right ascension 

(R.A). 

11. Define Equinoctial Points.   

12. What is meant by ecliptic and Solstices?  

13. Define North, South, East and West Direction.  

14. What is spherical excess and spherical Triangle? 

15. Write about the Properties of a spherical triangle. 

16.  What are the formulae involved in Spherical Trigonometry? 

  

17.  What are the systems used for measuring time? 

18.   Briefly explain the various measurements of time. 

19.What do you meant by celestial sphere? 



 

 

 

 

20.Write the uses of nautical almanac? 

21.Define – Azimuth. 

22.Write short notes on co-latitude? 

23.Differentiate between Longitude (Ф) and Latitude (θ). 

24.What do you meant Declination. 

25.What do you meant hour angle. 

26.What do you meant celestial pole. 

27.Explain position of star. 

28.Explain Apprarent solar time. 

SIXTEEN MARK QUESTIONS 

 

1. Explain the three systems of co-ordinates by which the position 

of a heavenly body can be specified. 

2. Find the L.S.T. at a place in longitude 72
0
 10

’
 E, at 8 hours 40 

min p.m., the G.S.T. of G.M.N. being 6 hour 42 min. 32 sec. 

3. Find the difference of longitude between two places A and B 

from their following longitudes:   

      (1)      Longitude of A = 40° W 

          Longitude of B = 73° W 

(2)    Longitude of A = 20° E 

          Longitude of B = 150° E 

(3)    Longitude of A = 20° W 

          Longitude of B = 50° W 

4.  Calculate the distance in kilometers between two points A and B 

along the parallel of latitude, given that  

 (1)  Lat. Of A, 28° 42’ N: longitude of A, 31° 12’ W 

  Lat. Of B, 28° 42’ N: longitude of B, 47° 24’ W  

 (2)  Lat. Of A, 12° 36’ S: longitude of A, 115° 6’ W 

  Lat.Of B, 12° 36’ S:longitude of B, 150° 24’ E. 
 

 

5.  Find the shortest distance between two places A and B, given 

that the longitudes of A and B are 15° 0’ N and 12° 6’ N and their 
longitudes are 50° 12’ E and 54° 0’ E respectively. Find also the 
direction of B on the great circle route. Radius of earth = 6370 km. 

 

6.  Determine the hour angle and declination of a star from the 

following data: 

 (i) Altitude of the star   = 22° 36’ 
 (ii)  Azimuth of the star   = 42° W 

 (iii) Latitude of the place of observation  = 40° N. 

                                                               

7.Explain in detail about the co-ordinate systems in astronomical 

surveying 

8.List the astronomical corrections and explain them? 

9.Find the Local mean time at a place in longitude 90
o
 40’ E. When 

the standard time is 10 hr, 32min, 34 sec and the standard meridian 

82
o
 30’ E.    

10.Write short notes on 

a) Sidereal time   

c) Mean solar time 

11.Write short notes on 

a) Solar Apparent time   

b) Standard time 



 

 

 

 

UNIT V –ADVANCED TOPICS IN SURVEYING 

TWO MARKS QUESTIONS 

 

1. What is Photogrammetric surveying? 

2. What is meant by terrestrial photogrammetry and aerial 

photogrammetry? 

3. What is plane table photogrammetry? 

4. Define terrestrial stereo photogrammetry. 

5.  What is shoreline survey? 

6. What is sounding?  

7. What are the uses of soundings? 

8. What are equipments needed for soundings? 

9. What is a Sounding boat? 

10. What is a sounding lead? 

11.  What is a Fathometer? 

12. Explain how soundings can be plotted. 

13. Explain how tides can be predicted. 

14. What is a map? 

15.  Define Cartography. 

16. Write about the advantages of Echo sounding. 

17. What are the methods employed in locating soundings? 

18. What is reduction of soundings? 

19.What are lunar and solar tides? 

20.Name the different equipments needed for soundings. [Nov/Dec-

06] 

21.What is meant by sounding? 

22.What is three point problem in hydrographic survey? 

23.Name th different method of finding discharge. 

24.Why a river guaging is done? 

25.What are the branches of photogrammetry? 

26.Explain the need for overlap in aerial photography. 

27.What is meant by scale of photograph? 

28.Define angle of Parallax. 

 

SIXTEEN MARK QUESTIONS 

1. What is sounding? Explain the methods employed in sounding.  

2. What are the components of echo sounding instrument? Briefly 

explain the advantages of echo sounding. 

3. What are the methods employed in locating soundings? 

4. What is three-point problem? How it can be solved? 

5. Describe the radial line method of plotting from aerial 

photographs. 

6. Write a note on photo interpretation. List the factors to be 

considered. 

7. Explain briefly the different methods of prediction of tides. 

8. What is meant by EDM? Explain the instruments used in EDM to 

measure the distance. 

9. Explain Cartographic concepts and techniques 

10.Explain the principles and application of electronic distance 

measurement. [May/Jun2006] 

11.Explain the various types of EDM. [May/Jun2006] 

12.What do you mean by soundings? [May/Jun2006] 



 

 

 

 

13.Describe briefly the three-point problem and strength of fix in 

hydrographic surveying. [May/Jun2006] 

14.Explain briefly photogrammetric procedure for mapping. 

[May/Jun2006] 

15.Explain the terms (1) parallax measurement  

         (2) stereo pair  

         (3) stereo scope  

         (4) photo Mosaic. [May/Jun20061.  

16.From the satellite station S 5.8 m from the main triangulation 

station A the following   directions were observed:                                                                                          

                            A                 00 º         0’              0” 

                            B                132 º      18’             30” 

                            C                232 º      24’              6” 

                            D               296 º        6’              11” 

    The length AB, AC and AD were 3265.5 m, and 4022.2 m and 

3086.2 m respectively.  

    Determine the directions of AB, AC and AD. 

17. What are the conditions necessary in deciding the extension of 

Base (Base net)?     (4) 

18. The following angles were measured at a station ‘O’ so as to 
close the horizon: [Nov/Dec- 07]  

 

          Angle     AOB = 83 º 42’ 28”.75 weight 3   (12)                                               
                         BOC = 102 º 15’ 43”.26 weight 2 

                         COD = 94 º 38’ 27”.2 weight 4 

                         DOA = 79 º 23’ 23”.77 weight 2. Adjust the angles by 
method of correlates. 

 

19.  Calculate the azimuth of the sun and hour angle at sunset at a 

place in latitude 55 º N,  

     when its declination is :        (16)                                   

(i) 20 º N 

(ii) 30 º N 

(iii) 15 º S and 

(iv) 20 º S 

 

 

 

 

 

20.    A zenith pair observation of a star crossing the meridian was 

made to determine the latitude  of a place. Refraction correction = - 

R” cot α.                                             (16) 

 

                            Star                      Declinatin             Altitude 

 

                            X1                      15 º 15’ 17” N      62 º 15’ 20” S 

 

                            X2                      70 º 43’ 13” N      62 º 17’ 30” N   
        Find R and the latitude of the place. 

 

21.  Derive the parallax equation for the ground coordinates of a 

point. [Nov/Dec- 07]                         (10) 

 



 

 

 

 

22. A pair of photographs was taken with an aerial camera from an 

altitude of 500 m         above MSL. The mean principle base 

measured is equal to 90 mm? The difference in parallax between 

two points is 1.48 mm. Find the difference in height between two 

points if the elevation of the lower point is 500 m above the datum. 

What will be the difference in elevation if the parallax difference is 

15.5 mm?                                                        .    

    (06) 

 

23.  Explain three point problem and strength fix in hydrographic 

surveying. (May/June- 06)                            (08)                                                                                                                               

  

24. Explain cadastral surveying and its legal values.              (08)                                              

 

25.  Explain the method of prediction of tide at a place using non-

harmonic  constants.                (10)      

26.Describe the radial line method of plotting from aerial 

photographs. (May/June- 06)  

27. Write a note on photo interpretation. List the factors to be 

considered. (May/June- 06)  

28. List the different methods of locating soundings. Explain any 

two methods. (May/June- 06)  

29.What is ''three point problem'' in hydrographic surveying? What 

are the various solutions for the problem? Explain any one method. 

(May/June- 06)  

30.Explain briefly the different methods of prediction of tides. 

(May/June- 06)  
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