UNIT-1
Short Answer Type Questions:
1. State the Objectives of Surveying?
2. What is basic principle on which Surveying has been classified? And explain them?
3. Differentiate between Plane Surveying & Geodetic Surveying?
4. State the various types of functional classification of Surveying?
5. State the various types of Surveys based on the instrument used?
6. Explain the term ‘Cartography’?
7. Explain the Principle ‘Always work from the whole to the part’, with an example.
8. What are the Basic Measurements in Surveying & state the names of the instruments used to
measure these basic Measurements
9. What are the units of measurement for ‘Linear Measurements’
10. What are the different systems of units of measurement for ‘Angular Measurement’
11. Explain Plan and a Map? And differentiate them?
12. Explain ‘Scale of a Map’ and how the scale has been classified and its range of values?
13. Explain the term ‘Representative Factor’
14. State the major classification of ‘Duties of a Surveor’
15. Define the terms Accuracy and Precision with the help of an example?
16. What are the Sources of errors? And explain each with 3 to 5 bullet points
17. What are the Types of errors? And explain each with 3 to 5 bullet points
18. Explain the following approximate methods
a. Pacing
b. Passometer
c. Pedometer
d. Odometer
e. Measuring Wheel
f. Speedometer
19. Explain the Parts of the Chain with the help of a neat sketch.
20. Explain the process of Folding and Unfolding of the chain
21. Compare the Advantages and Disadvantages of Tape over Chain.
22. Explain the following instruments with 2 to 4 point bullets each

a.
b.
c.
d.
e.
f.
g.

Arrows
Pegs
Ranging rods & Ranging poles
Offset Rods
Plumb bob
Simple Clinometer
Plasterer’s Laths & Whites

23. Explain the terms ‘Ranging Out’ and State the different methods of Ranging out.
24. What are the Code of Signals used during Surveying and it’s meaning. Explain with the help of
Table and Sketch.
25. What are Chain Corrections and state the formulaes.
26. State the various types of Tape Corrections
27. State the possible errors in Chaining?
28. Explain the Principal of Chai Surveying
29. Explain the following terms
a.
b.
c.
d.
e.
f.
g.
h.
i.

Main Survey Stations
Survey Lines
Check Lines
Offsets
Range Ties
Plus Measurements
Tie Lines
Subsidiary Stations
Base Line

30. Explain ‘Well Conditioned Triangle’
31. Explain ‘Field Book’
32. Explain ‘Optical Square’
33. Explain any 2 methods of Chaining across Obstacles
34. Explain any 2 methods of Ranging across Obstacles
35. What are the different types of conventional symbols used to denotes various objects and
tabulate them
36. What is meant by ‘Traverse’? Explain its types?
37. Difference between Traverse Surveying’ and Chain Surveying
38. What is a Meridian? And explain its types?

39. What is a bearing? And explain its types?
40. Explain ‘Designation of Bearings’ in detail
41. Explain Fore Bearing & Back Bearing
42. Comparison between Surveyor’s Compass & Prismatic compass?
43. What are the temporary adjustments to be done for Surveyor’s Compass & Prismatic compass?
44. State the Permanent Adjustments of a Compass?
45. Explain the term ‘Magnetic Declination’
46. What the different types of ‘Magnetic Declination’ and explain each by 2 bullet points
47. Explain True bearing and Magnetic Bearing?
48. Explain the term ‘Local Attraction’ in about 6 to 8 bullet points
49. What are the errors in compass surveying
50. Explain the term ‘Dip’

Long Answer Type Questions:
1. Explain the following terms
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.

Control Surveying
Land Surveying
City Surveys
Topographical Surveys
Route Surveying
Mine Surveys
Hydrographic Surveys
Engineering Surveys
Astronomic Surveys
Satellite Surveys
Geological Surveys
Construction Surveys
Archaeological Surveys
Military Surveys
Gravity Surveys
General Surveys

2. Explain the following terms (each in 2 or 3 bullet points)
a.
b.
c.
d.
e.
f.
g.
h.

Chain Surveying
Compass Surveying
Levelling
Plane Table Surveying
Theodolite Surveys
Tacheometric Surveys
Photogrammetric Surveys
EDM Surveys

3. State the important Principles of Surveying. And explain each term with 2 or 3 bullet points.
4. Explain the following with 5 bullets points each
a. Works involved in the Field Work of the Surveyor
b. Works involved in the Office Work of the Surveyor
5. Care and Adjustments of Instruments
6. Explain the following
a. Correction for Standardization
b. Correction for Slope
c. Correction for pull
d. Correction for temperature
e. Correction for sag
f. Correction for misalignment

7. Explain the following
a. Direct Ranging
b. Indirect Ranging
c. Random line Method
8. What are the different types of Tape? And explain each type with 3 bullet points
9. What are the different types of Chains? And explain each type with 3 bullet points

Problems:
1. A rectangular plot of area 14144 sqm is represented by 8.5cm x 6.5cm on map. Find out the
scale of map & mention its R.F.
2. A rectangular plot of land of area 0.45 hectare is represented on a map by a similar rectangle
area of 5 cm2. Calculate the R.F of the scale of the map.
3. A plan represents an area of 93,750 m2 and measures 6 cm x 6.25 cm. Find the scale of the plot.
4. A 1.2 Km long road is indicated in a map by a length of 30cm. Find the scale of the plot.
5. The Plan of an area has shrunk such that a line originally 10cm now measured 9.5cm. If the
original scale of the plan was 1cm =10m (R.F. 1:1000), determine (i) the shrinkage factor, (ii)
Shrunk Scale, (iii) Correct distance corresponding to a measured distance of 98m, (iv) Correct
area corresponding to a measured area of 10,000m2.
6. A rectangular plot in pln is 10cm x 30cm, drawn to a scale of 1cm =100m. If the same plot is
redrawn on a toposheet to a scale of 1cm = 1km, what should be its area on the toposheet?
Determine also R.F in each case.
7. Determine the scale of plan and the representative fraction in the following two cases
a. A line 150m long is represented by 7.5cm on plan.
b. A ground area of 112.5m2 is represented by 4.5cm2 on plan.
8. If a line originally 5cm has shrunk to 4.5cm, determine the shrinkage factor. Also determine the
correct area corresponding to a measured area of 400m2.
9. Find the max. Permissible error in laying off the direction of offset so that the max. displacement
may not exceed 0.25mm on the paper, given that the length of the offset os 10m, the scale is
20m to 1 cm and the max. error in the length of the offset is 0.3m.
10. A Surveyor measured the distance between 2 points marked on the plan drawn to a scale of 1
cm = 1m (R.F = 1:100) and found it to be 50 m. Later he detected that he used a wrong scale of
1cm = 50 cm (RF = 1:50) for the measurement.
a. Determine the correct length
b. What would be the correct area if the measured area is 60m2
11. An angle was measured six times, the observed values being 49023’00”, 49023’20”, 49022’40”,
49022’20”, 49023’40”, 49024’00”. Calculate the most probable value of the angle and the
standard error of the measurement.
12. The measurements taken by 2 survey parties for the same line were as follows:
a. First Party: 50.385m, 50.394m, 50.380m and 50.373m
b. Second Party: 50.364m, 50.365m, 50.363m & 50.364m
IF the true value of the line is 50.382m, state which measurements are accurate & which are
precise.

13. A 30m chain was found to be 3cm too long after chaining 1800m. It was 9cm too long at the end
of day’s work after chaining a total distance of 300m. If the chain was correct before
commencement of the work, find the time distance.
14. The length of a survey line when measured with a chain of 20m nominal length was found to be
841.5m. When the chain was compared with a standard, it was found to be 0.1m too long. Find
the correct length of the line.
15. The length of a survey line measured with a 30m chain and was found to be 315.4m. When the
chain was compared with a standard, it was found to be 0.2m too short. Find the correct length
of the line.
16. The distance between 2 points measured along a slope is 518m. Find the horizontal distance
b/w them if (a) the slope angle if 6 degrees. (b) the slope is 1 in 5.
17. If the ground rises by 5m in a chain length of 20m, determine the slope correction. Compare the
result with that obtained by approximate formula.
18. A steel tape 30m long was standardized with a pull of 65N. If the pull at the time of
measurement was 45N, find the correction per tape length. The tape weighs 10N. Take E = 2 X
105 N/mm2 and weigh of 1 m3 of steel as 77.10 KN.
19. The measured length of a line was 850.42m, with a 30m tape which was exactly 30m at 27 0C.
Find the correct length. Take a = 1.16 x 10-5 per 0C. The field temperature was 320C.
20. Determine the sag correction for a 30m steel tape under a pull of 80N in 3 bays of 10m each.
The area of the cross-section of the tape is 8mm2 and the unit weight of steel may be taken as
77 KN/m2.
21. Determine the normal tension for a steel tape supported b/w two supports 10m apart if the
standard tension is 65N and the weight of tape per metre is 0.62N. Take E = 2 X 105 N/mm2 and
the area of Cross section as 8 mm2.
22. A survey line was measured to be 60m. It was found that there was misalignment and the line
was 1m off the straight line at the middle. Determine the correct length.
23. A distance was measured using a 30m steel tape in 4 sections: 30m, 30m, 30m, 26.455m, a total
of 116.455m, The tape was supported at 2 ends during the measurements. The field
temperature was 300C and a tension of 100N was used. The tape was calibrated fully supported
at a temperature of 200C using a tension of 75N and had a length of 30.01m. Compute the
correct distance. Take the weight of the tape as 15N and c-s area as 0.02 cm2. Co-eff of
expansion = 1.16 x 10-5/0C, Young’s modulus E = 2.06 x 103 N/mm2.
24. During a survey, a time was measured with a steel tape which was exactly 30mts at 20 0C at a
pull of 100N, the measured length being 1500 m. The temperature during measurement was
300C and the pull applied was 150N. The cross sectional area of the tape was 0.025 Sqcm. The

co-efficient of expansion of the material of the tape per 10C = 3.5 x 10-6 and the modulus of
elasticity of the material of the tape = 2.1 x 10-5 N/mm5. Find the length of the line after applying
corrections.
25. A steel tape of nominal length 30m was used to measure a line AB by suspending it b/w
supports. If the measured length was 29.861m when the slope angle was 3045’, and the mean
temperature and tension applied were respectively 10 C and 100 N, determine the correct
horizontal length. The Std length of the tape was 30.004m at 200 C and 44.5N tension. The tape
weighed 0.16 N and had a cross-sectional area of 2mm2, E = 2 X 105 N/mm2, α = 1.12 x 10-5 per C.
26. Convert the following whole circle bearing to quandrantal bearing:
a. 22030’
b. 170012’
c. 211054’
d. 327024’
27. Convert the following quadrantal bearing to whole circle bearings
a. N 22030’E
b. S31030’E
c. S6806’W
d. N5042’W
28. The following are observed fore-bearings of the lines
a. AB = 12024’
b. BC = 112048’
c. CD = 266030’
d. PQ = S59018’W
e. QR = N1800’E
29. The Magnetic Bearing of a line AB is 88045’. Calculate the true bearing if (a) Magnetic
declination is 5030’ east, (b) the magnetic declination is 4045’W.
30. The magnetic bearing of a line AB is S38030’W. Calculate the true bearing if the magnetic
declination is (a) 4030’W (b) 3030’ E.
31. A line AB was drawn to have a magnetic bearing of 25030’ in an old map when the declination
are 2030’E. Determine the magnetic bearing of the line if the present declination is 5030’W.
32. A line AB had the magnetic bearing of 44030’ in 1910 when the declination was 4030’W.
Determine the magnetic bearing of the same line in 1990 if the annual change was 6’ eastwards.
33. The Following bearings were observed for a closed traverse ABCDEA.
Line AB – 140030’
Line BC – 80030’
Line CD – 34000’
Line DE – 290030’
Line EA - 230030’

Calculate the included angles.
34. In a closed traverse ABCDE, the bearings of the line AB was measured 150030’. The included
angles were measured as under: A = 130010’, B = 89045’, C = 125022’, D = 135034’, E = 5909’
Calculate the bearings of all other lines.
35. Following is the data regarding a closed compass traverse PQRS taken in clockwise direction.
a. Fore bearing & Back bearing at Station, P = 550 & 1350
b. Fore bearing & Back bearing of line, RS = 2110 & 310
c. Included angles Q =1000 & R =1050
d. Local Attraction at station R = 20 W
e. All observations were free from all the except local attraction
From the above data:
i. Calculate the local attraction at station P & S
ii. Calculate the corrected bearing of all the lines and tabulate the same.
36. In a closed traverse ABCDE, the bearings of the line AB was measured as 150030’.The included
angles were measured as under.
Angle A = 130010’, Angle B = 89045’, Angle C = 125022’, Angle D = 135034’, Angle E = 5909’
Calculate the bearings of all other lines.

37. A Compass traverse ABCDEA, was run anticlockwise and the following bearings were taken
where local attraction was suspected.
Line
FB
BB
0
AB
150 0’
329045’
BC
77030’
25600’
CD
41030’
222045’
DE
314015’
134045’
EA
220015’
40015’
Determine the local attraction and the correct bearings by the both the methods.
38. A Compass traverse ABCDEA, was run anticlockwise and the following bearings were taken
where local attraction was suspected.
Determine the correct included angles.
Line
AB
BC
CD
DE
EA

FB
15000’
77030’
41030’
314015’
220015’

BB
329045’
25600’
222045’
134045’
40015’

39. Given below are the bearings observed in a traverse survey conducted with a prismatic compass
at a place where local attraction was suspected.
Line
FB
BB
0
AB
124 30’
304030’
BC
68015’
246000’
CD
310030’
135015’
DA
200015’
17045’
At what stations do you suspect local attraction? Find the correct bearings of the lines and the
included angles.
40. The following bearings were taken in running a closed traverse while surveying in Jhansi, Allahabad
Line
FB
BB
0
AB
48 25’
230000’
BC
177045’
356000’
CD
104015’
284055’
DE
165015’
345015’
EA
259030’
79000’
 State the stations which are affected by local attraction and by how much.
 Determine the correct bearings.
 Calculate the true bearings, if the declination was 1030’W

OBJECTIVE TYPE QUESTIONS:

1. The curvature of the earth’s surface, is taken into account only if the extent of
survey is more than
i) 100 Sq.km
ii) 160 Sq.km
iii) 200 Sq.km
iv) 250 Sq.km
2. The difference in the lengths of an arc and its subtended chord on the earth’s surface
for a distance of 18-20 km is only
i) 1 cm
ii) 5 cm
iii) 10 cm
iv) 100
3. In geodectic surveys, higher accuracy is achieved if
(i) Curvature of the earth surface is ignored
(ii) Curvature of earth surface is taken into account
(iii) Angles between the curved lines are treated as plane angles
(iv) None of the above
4. Hydrographic surveys deal with the mapping of
i) Large water bodies ii) Heavenly bodies iii) Mountainous region iv) movement
of roads
5. Surveys which are carried out to depict mountains, rivers, water bodies, wooded areas
and other cultural details are known as
i) Cadastral surveys
ii) City surveys iii) Topographical surveys
iv) Guide
map surveys v) Plane surveys
6. Surveys which are carried out to provide a national grid of control for preparation
of accurate maps of large areas, are known as
i) Plane surveys
ii) Geodetic surveys
iii) Geographical surveys
iv) Topographical surveys
7. The main principle of surveying is to work
i) From part to the whole
ii) from whole to part
iii) From higher level to lower
level iv) From lower level to higher level
8. EDM instruments are used for measurement of
i) Short distances ii) medium distances
iii) Long distances iv) None of the above
9. Remote sensing is defined as the collection of information about a subject
i) with direct physical contact ii) without direct physical contact iii) either i) or ii)
iv) None of the above
10. In the D120 distomat instrument, by touching a selector key, distances can be displayed
in metres or feet. The least count is
i) 1 mm
ii) 2 mm
iii) 3 mm
iv) 4 mm
11. . Short offsets are measured with
i) An ordinary chain
ii) An invar tape

iii) A metallic tape

iv) A steel tape

12. . Greater accuracy in linear measurements is obtained by
i) Tacheometry
ii) Direct chaining
iii) Direct taping

iv) All the above

13. In which chain, each metre length is divided into 5 links?
i) 20 m
ii) 30 m
iii) Both iv) None of the above
14. While measuring a line between two stations A and B intervened by a raised ground,
i) Vision gets obstructed
ii) Chaining gets obstructed
iii) Vision and chaining get obstructed
iv) None of the above.
15. Accurate measurement of distance are made with
i) Chain
ii) Invar tape
iii) Metallic tape

iv) Steel Tape

16. In chain surveying a tie line is primarily provide
(i) To check the accuracy of the survey
(ii) To take offsets for detailed survey
(iii) To avoid long offsets from chain lines
(iv) To increase the no. of chain lines
17. In chain surveying fieldwork is limited to
(i) Linear measurements only
(ii) Angular measurements only
(iii) Both linear and angular measurements
(iv) All the above
18. Check lines in chain surveying are essentially required
(i) To plot chain lines
(ii) To plot offsets
(iii) To indicate the correctness of the survey work
(iv) To increase the turn out
19. A well conditioned triangle does not have any angle less than
i) 20°
ii) 30°
iii) 45°
iv) 60°
20. Chain surveying is well adopted for
i)
Small areas in open ground
ii)
Small areas with crowded details
iii)
Large areas with simple details
iv)
Large areas with difficult details
21. The prismatic compass reads
i) WCB ii) RB iii) Quadrantal bearing iv) None of the above
22. Fore and back bearings of a line should differ by
i) 90° ii) 180° iii) 360° iv) None of the above

23. The sum of the interior angles of a closed traverse is equal to
i)
(2n-4) x 90° ii) (2n+4) x 90° iii) (n-4) x 90° iv) None
24. A negative declination shows that the magnetic meridian is to the
i) West of the true meridian
ii) East of true meridian
iii) South of true meridian
iv) North of true meridian
25. In the Quadrantal bearing (Q.B.) system, a line is said to be free from local attraction, if
the forward and backward bearing are
i) Numerically equal with same quadrant
ii) Numerically equal with opposite quadrant
iii) Difference is 90 algebraically
iv) The WCB’s are same.
26. In the WCB (whole circle bearing) system, a line is said to be free from local attraction if
the difference between Fore bearing and Back bearing is
i)
270° ii) 90° iii) 0° iv) 180°
27. The least count of the prismatic compass is
i)
15’ ii) 30’ iii) 45’ iv) None of the above
28. The magnetic bearing of a survey line at any place
i) Remains constant ii) Changes systematically iii) Varies differently in different
months of the year iv) Always greater than true bearing
29. The magnetic meridian at any point, is the direction indicated by a freely suspended
i) Magnetic needle ii) Properly balanced magnetic needle iii) properly balanced
and uninfluenced by local attraction iv) Magnetic needle over
an iron pivot
Answers for Objective type questions:
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UNIT-II
Short Answer Type Questions:
1. Define the term ‘Levelling’
2. Define the following terms
a. Vertical Line
b. Level Surface
c. Mean Sea Level
d. Geoid
3. Explain the for basic terms in levelling
a. Level line
b. Datum Surface or Datum
c. Elevation
d. Altitude
e. Difference of Elevation
f. Reduced level (R.L)
g. Horizontal plane
h. Horizontal Line
i. Vertical Plane
j. Vertical Angle
4. What is Bench Mark (B.M) and Explain the types of Bench Marks with 2 or 3 bullet points each?
5. What is Dumpy level and explain its parts
6. What are the temporary adjustments of a Dumpy level and explain them
7. What is a levelling Staff and what are the different types of levelling Staff?
8. Explain Basic Principles of Levelling?
9. What is meant by Level Field Book
10. Explain Theory of Simple Levelling
11. Compare Height of Instrument Method and Rise & Fall Method
12. What are the hand Signals used in Levelling? Explain them with neat sketch
13. What is a Contour and Contour Interval?
14. What the factors influencing for selecting the Contour interval? Explain each with 2 or 3 bullet
points?

15. What the different methods of locating Contours?
16. Write a short notes on Interpolation of Contours
17. Write a short notes on Sketching of Contours
18. What is Contour Gradient?
19. Explain the terms Effect of Curvature and Effect of Refraction and state the formulaes?
20. What are the errors in levelling?
21. What are the Mistakes in levelling?
22. List out the formulae’s for following methods for finding the area with straight irregular
boundaries and explain them with the neat sketches.
a. Mid Ordinate rule
b. Average Ordinate rule
c. Trapezoidal Rule
d. Simpon’s Rule
23. Explain the following terms
a. Meridian Distance
b. Double Meridian Distance
c. Latitude
d. Departure
24. What are the approximate methods of finding Areas?
25. What is a Planimeter?
26. Explain the parts of the Planimeter with the help of a sketch
27. What is a Zero Circle?
28. Explain One Level Section with neat sketch?
29. Explain Two Level Section with neat sketch?
30. Write the formula for Trapezoidal and Prismoidal formula for finding Volumes
31. State the formula for Calculating Prismoidal correction for one level and 2 level sections
32. What is meant by ‘Mass-Haul Diagram’?

LONG ANSWER TYPE QUESTIONS:
1. Explain the following types of direct levelling
a. Simple Levelling
b. Differential Levelling
c. Check Levelling
d. Fly Levelling
e. Profile Levelling
f. Cross-section Levelling
g. Reciprocal levelling
h. Precise levelling
2. Explain the following terms
a. Station
b. Height of Instrument (H.I)
c. Back sight (B.S)
d. Fore Sight (F.S)
e. Intermediate Sight (I.S)
f. Turning Point or Change Point
g. Balancing of Sights
3. Explain the following terms in detail with the help of a sketch
a. Profile Levelling or Longitudinal Levelling
b. Cross-sectioning
4. Explain the Direct Method Contouring?
5. What the Characteristics of Contours?
6. Explain the following terms of Indirect Method of Contouring?
a. Grid Method
b. Cross-section Method
c. Radial Lines Method
d. Controlling Point Method
7. What are the Uses of Contours? And explain each with 3 or 5 bullet points and Sketches
8. Differentiate the following with the help of Sketches (Contours)
a. Hill – Depression
b. Ridge Line – Valley Line
c. Gentle Slope – Steep Slope

9. Draw neat contours maps showing,
a) Pond with almost uniform slope in all direction (show 5 lines).
b) Vertical cliff with lowest R.L 619m and highest R.L 620.5m at 0.5m interval.

c) Ridge line with minimum and maximum R.L values of 410m & 418m(show 5 lines).
d) Valley time for 5 contours.

10. From the following figure,answer the following questions,
a. Identify the topographical feature.
b. Roughly indicate the direction of steepest slope and most gentle slope.
c. What will the approximate R.L of point P and value of R.L 1

PROBLEMS:
SHORT TYPE:
1. The Staff reading at a point A was observed as 2.920m. If the staff was 10cm of the vertical
through its bottom, find the correct reading.
2. The Staff reading with a 4m staff, at a point A was 3.50m, the top of the staff was found to be
10cm off the vertical through the bottom of the staff. If the staff was held vertically, determine
the correct reading.
3. A dumpy level was set-up mid-way b/w two peg points 80m apart. The readings on the staff at
the 2 pegs were 3.2m and 3.015m respectively. The instrument was then moved, by 20m ahead
of the second peg, in line with the two pegs. The respective staff readings were 2.825m and
2.69m. Calculate the staff readings on the 2 pegs to provide a horizontal line of sight.
4. The following observations were taken during the testing of a dumpy level:
Instrument at

Staff readings at

A
B
A
1.275
2.005
B
1.040
1.660
If the instrument in adjustment? To what reading should the line of collimation be adjusted
when the instrument is at B. If A & B were 100m apart, what the angle of inclination of the line
of collimation?
5. Find the height of a Tee-beam above the floor level. The R.L of the floor is 100.855m and the
staff reading on the floor is 2.055m. The reading on a staff held upside down against the
underside of the beam is 3.565m.
6. The reduced level of a factory floor is 30m and the staff reading on the floor is 1.40m. The staff
reading when held inverted with the bottom touching the Tee-beam of the roof is 3.67m. Find
the height of the beam above the floor.
7. Calculate the combined correction for curvature and refraction for a distance of (i) 5Km, (ii)
500m.
8. An observer stands on the top of a tower with his eye level at 85m. Determine the distance to
visible horizon and the dip of the horizon. The radius if the earth may be taken as 6400Kms.
9. The captain of a ship just sees the top of a light house 75m in height. If the eye level of captain
was 7m above the sea level, determine the distance of the ship from the light house.
10. A line of level was run in the form of a loop 600m long. The initial elevation of the starting point
was 29m. When the last foresight reading of 3.005m was made on the starting point, the height
of instrument was 32m. Compute the closing error. Is it tolerable?

11. Find the combined correction for curvature and refraction for a distance of 3km.
12. In order to find the difference in Elevation between two points A & B,a level was set
upon the line AB, 50m from A and 1300m from B. A & B being on same side of the
instrument ,the readings obtained on staff held at A & B were 0.435m and 3.95m
respectively,Find the true difference in elevation between A & B.
13. A line of level was run in the form of a loop 600m long.The initial elevation of the
starting point was 29.0m,when the last pre-sight reading of 3.005m was made on the
starting point,the height of instrument was 32.0m,Compute the closing error.Is it
tolerable?
14. A bubble tube has a sensitiveness of 23 seconds for a 2mm division.Find the error in staff
reading at a distance of 100m caused by the bubble out by one division.
15. Calculate the area of a plan from the following readings of a planimeter
Initial reading = 8.348, Final Reading = 1.435
The zero of the disc passed the fixed index mark twice in the clockwise direction. The anchor
point was placed outside the plan, and the tracing point was moved in the clockwise direction
Take M = 100cm2
16. Find the area of the zero circle from the following observations. Take M = 100 cm 2.
a. Anchor point outside the figure
i. Initial reading = 8.436
ii. Final reading = 4.325
The zero of the disc passes the fixed index marks once in the clock wise direction.
b. Anchor point inside the figure
i. Initial reading = 2.844
ii. Final reading = 5.434
The zero of the disc passed the fixed index mark twice in the anti-clockwise direction.
17. The following notes refer to the reciprocal levels taken with one level:
Instrument Station
A
B

Staff readings on
A
1.03
0.95

Remarks
B
1.63
1.54

Distance AB = 800m
R.L of A = 450m

18. The following notes refer to the reciprocal levels taken with one level:
Instrument Station
A
B

Find:
(i)
(ii)

Staff readings on
A
1.425
1.429

True R.L of B.
Correction for Collimation

Remarks
B
2.724
2.504

Distance AB = 1150m
RL of A = 100m,
Collimation error =
0.003/150m

(iii)
Correction for refraction
(iv)
Combined correction for Curvature and refraction.
LONG TYPE:

1. In order to find the difference in elevation between 2 points A & B, a level was set up the
line AB, 50m from A & 1500m from B. A & B being on same side of the instrument. The
readings obtained on staff held at A & B were 0.435m and 3.95m respectively. Find the
true difference in elevation between A & B.
2. The following readings have been taken from the page of an old level book. Re-construct
the page. Fill up the missing quantities and apply the usual checks.
Stations
B.S
I.S
F.S
Rise
Fall
R.L
Remarks
1
3.125
X
B.M
2
X
x
1.325
325.005
3
2.32
0.055
4
X
325.350
5
x
2.655
6
1.62
3.205
7
3.625
8
x
322.590
B.M
11. The following consecutive readings were taken with a level and 3m leveling staff on a
continuously sloping ground at a common interval of 20m: 0.602, 1.234, 1.860, 2.574, 0.238,
0.914, 1.936, 2.872, 0.568, 1.824, 2.722, R.L of first point was 192.122. Calculate R.L of points
and gradient of line joining first and last points.
12. The following consecutive readings were taken with a leveling instrument at intervals of 20m:
2.375, 1.730, 0.615, 3.450, 3.450, 2.835, 2.070, 1.835, 0.985, 0.435, 1.630, 2.255, 3.63m.The
instrument was shifted after fourth and eighth readings. The last reading was taken on BM of
R.L 110.2m. Find the R.L’s of all the points.
13. Reciprocal leveling between 2 points A & B, 630.5m apart on opposite sides of a river gave the
following results:
Instrument At
A
B

HI
1.36m
1.335m

Staff at
B
A

Staff Reading
1.585m
0.890m

14. Find out the missing figures & complete the level book page. Apply using Arithmetic Check.
B.S
I.S
F.S
H.I
R.L
Remarks
4.36
X
x
Point 1
X
192.000
Point 2
3.910
6.520
X
X
Point 3
5.390
191.620
B.M
4.730
X
Point 4
X
203.300
Point 5 (Staff
Inverted)
4.33
x
x
X
Point 6
2.990
194.830
Point 7

15. The Following consecutive readings were taken with a level and a 4.0m staff on a continuously
sloping ground at a common interval of 30m: 0.78, 1.535, 1.955, 2.43, 2.985, 3.48, 1.155, 1.96,
2.365, 3.64, 0.935, 1.045, 1.63, 2.545.
The reduced level of First point A was 180.750m. Rule out the page of a level field book and
enter the above readings. Calculate the reduced levels of the points by the collimation system
(Height of Instrument Method) and the Rise & Fall method. Also calculate the gradient of the
line joining the first and the last points.
16. A gradient of 1 in 400 falling from elevation 67.45 was set out by driving pegs at 100m intervals
with its top of pegs on the required gradient. After a time it was suspected that some of the
pegs had been disturbed and the following observations were taken for checking their
elevations. List the errors in the levels of the pegs if any.
Station
B.S
I.S
F.S
R.L
Remarks
1
1.76
64.13
B.M
2
2.64
0.72
3
1.96
1.42
Peg 1
4
0.93
5

1.20

Peg 2

6

1.50

Peg 3

7

1.76

Peg 4

8

2.03

Peg 5

9

2.30

Peg 6

10

0.69

Peg 7

2.59

11

0.59

Peg 8

12

1.23

Peg 9

13

1.52

Peg 10

14
15

0.61

1.21
1.72

64.13

B.M

17. In running fly levels from a B.M of R.L 250m, the following readings (in m) were obtained
Backsight:
1.315, 2.035, 1.980, 2.625
Foresight:
1.150, 3.450, 2.255
From the last position of the instrument, five pegs at 20m interval are to be set out on a uniform
rising gradient of 1 in 40. The first peg is to have a R.L. of 247.245m. Workout the staff readings
required for setting the tops of the pegs on the given gradient.

18. The following readings have been taken from a page of an old level book. It is required to
reconstruct the page. Fill up the missing quantities and apply the usual checks.
Station
B.S
I.S
F.S
Rise
Fall
R.L
Remarks
1
3.125
?
B.M
2
?
?
1.325
125.505
T.P
3
2.320
0.055
?
4
?
?
125.850
5
?
2.655
?
?
T.P
6
1.620
3.205
2.165
?
T.P
7
3.625
?
?
8
?
123.090
T.B.M
19. Find out the missing figures and complete the level book page. Apply usual arithmetic check.
B.S
I.S
F.S
H.I
R.L
Remarks
4.390
X
x
Point 1
X
192.00
Point 2
3.910
6.52
X
X
Point 3
5.39
191.62
B.M
4.73
X
Point 4
X
203.30
Point 5
Staff Inverted
4.33
X
X
?
Point 6
2.99
194.83
Point 7
20. Starting from a point A of elevation 92.5m, levels were taken from a section extending to a point
B the reduced level of which was found of which was found to be 98.15m. Check levels were
carried back along the shortest route from B to A, the reading being given below. Find the error
of closure on the starting point.
B.S
F.S
Remarks
1.120
B
0.740
3.050
1.800
2.795
2.490
0.375
0.730
1.235
1.820
3.390
0.720
1.915
2.290
A

21. The following perpendicular offsets were taken at 5m intervals from a traverse line to an
irregular boundary line 2.10, 3.15, 4.50, 3.60, 4.58, 7.85, 6.45, 4.65, 3.14m
Compute the area enclosed between the traverse line & the irregular boundary from the first to
the last offset. Use
a. Average ordinate rule
b. Trapezoidal Rule
c. Simpson’s Rule
22. The following perpendicular offsets were take from a chain line to an irregular boundary
Chainage

0

8

20

35

47

60m

Offsets

14.5

24.5

30.8

27.4

28.4

18.4

Compute the area between the chain line, boundary and the end offsets.
23. The latitudes and departures of the lines of a closed traverse are given below. Calculate the area
of the traverse by
a. Co-ordinate method
b. DMD Method
Line
Northing
Southing
Easting
Westing
AB
157.2
154.8
BC
210.5
52.5
CD
175.4
98.3
DA
228.7
109.0
24. A tract of land has three straight sides AB, BC and CD. The fourth side DA, is irregular. The
dimensions of the sides are as below:
AB = 168m, BC = 255m, CD = 180m, DA = 240m, AC = 340m
To determine the area of the tract with irregular boundary, the offsets measured outside from
the side AD to the irregular boundary are as below:
Chainage from A (m)
0
60
120
180
240
Offset (m)
0.0
5.8
1.5
4.8
0.0

Calculate the area of the tract in hectares.

25. A road embankment is 11m wide at the formation level. The centre line of the embankment is
3m above the ground surface. If the ground slope is 1in 22 at right angles to the centre line, and
the side slopes are 2:1, calculate the side widths and the area of cross-section by various
formula (of 2 level section)
26. Fig shows three cross-sections of an embankment at an interval of 30m. Calculate the volume
b/w the end sections by (a) Trapezoidal rule and (b) Prismoidal formulae. Also calculate the
prismoidal correction.

27. Figure shows three sections of an embankment at an interval of 30m. Calculate the volume b/w
the end sections by (a) Trapezoidal formula and (b) Prismoidal formula. Also calculate the
prismodial correction.

28. Figure shows the existing ground levels on a 15m square grid for a plot of land which is to be
excavated to a uniform formation level of 100. Calculate the volume of earth required to be
excavated.

29. Determine the volume of the earth to be excavated for the plot of land shown in Fig. The
formation level is 100.00.

30. The contour plan of a proposed reservoir is shown in Fig. The areas enclosed by various contours
are given below:
Contour (m) 100
105
110
115
120
125
Area (ha)
3
8
10
15
20
25
Determine (a) capacity of the reservoir if the full reservoir level is 125, (b) the elevation of the
water surface when the reservoir is half-full. Ignore the Volume below R.R. 100.00.

OBJECTIVE Questions:

1. A relatively permanent point of reference, whose elevation is known, with respect to any
assumed datum is known as
i) Benchmark ii) Datum iii) Level iv) None of the above
2. The first reading from a level station is
(i) Foresight ii) Intermediate sight iii) Back sight iv) Any sight
3. A line which passes through the optical centre of the objective and also through the
intersection of the cross hair is called
i)
Line of sight ii) Line of collimation iii) Axis of telescope iv) None of the above
4. Mean sea level is a
i) Benchmark ii) Datum iii) Level iv) None of the above
5. Reduced level (R.L.) of a point is its elevation with reference to
i) ground level ii) Slope level iii) Datum iv) All of the above
6. An operation for determining the relative elevations of different points on the surface of
the earth is known as
i) Simple levelling ii) Profile levelling iii) Differential levelling iv) Longitudinal levelling
7. A level line is a
i) Line parallel to the mean spheroidal surface of earth.
ii) Line normal to plumb line at all points
iii) Horizontal line
iv) Both i) and ii) above
8. A staff reading taken on a benchmark or change point is known as
i)
Backsight ii) Foresight iii) Intermediate sight iv) None of the above
9. The rise and fall method of levelling provides a complete check on
i)
Backsight ii) foresight iii) Intermediate sight iv) All of the above
10. When it is not possible to set up the level, midway between the two points, then the
difference in elevation between them is measured by
i) Fly levelling ii) Precise levelling iii) Differential levelling iv) Reciprocal levelling
11. A planimeter is used for measuring
i) Volume ii) Area iii) Length iv) None of the above
12. Simpson’s rule can be applied only if the number of ordinates is
i)
Odd ii) Even iii) Both i) and ii) iv) None of the above

13. For computation of volumes, if the effect of curvature of earth is taken into account the
volume obtained is
i) Straight volume ii) Curved volume iii) Both i) and ii) iv) None of the above
14. The area of multi level sections are calculated by
i) Coordinate method ii) Prismoidal formula iii) Trapezoidal formula iv) None
of the above
15. The volume of earth work computed by the prismoidal formula as compared to that by
the trapezoidal formula is
i) Small ii) Large iii) Equal iv) None of the above
16. The volume of a reservoir is calculated by
i) Prismoidal formula ii) Trapezoidal formula iii) Both i) and ii) iv) None of the
above
17. A mass diagram is used to determine the
ii) Economic cost for overhaul
iii) Economical expenditure for borrow
iv) All of the above
18. The error in the volume computation by irregular cross-section depends upon the
i) Scale of map
ii) Contour Interval
iii) Precision in contour showing
iv) All of the above
19. The smallest unit of area of Urban properties is
i) Sq.metre ii) Acres iii) Metre iv) None of the above
20. The method of levelling used to carry out the reconnaissance of area is
i) Check levelling ii) Fly levelling iii) Profile levelling iv) Simplei) Minimum cost for
overhaul
Answers for Objective type questions:
Q.No

Answer

Q.No

Answer

Q.No

Answer

Q.No

Answer

Q.No

Answer

1

1

5

3

9

4

13

4

17

4

2

3

6

3

10

4

14

2

18

4

3

2

7

1 and 2

11

2

15

2

19

1

4

2

8

1

12

1

16

1

20

2

UNIT-III
Short Answer Type Questions:
1. Explain the temporary adjustments of a thedolite?
2. Explain the procedure to measure the bearing of a line with a theodolite
3. Describe a method to range a line between two points when the stations are not intervisible
from an intermediate point.
4. Explain the different methods of prolonging a line
5. Explain briefly the possible instrumental errors in theodolite work and the precautions that
should be taken to eliminate them.
6. List the possible errors in theodolite work and the precautions that should be taken to eliminate
them.
7. Describe how consistency in linear and angular measurements can be achieved.
8. Define the terms latitude and departure of a survey line. How they are calculated?
9. What are the geometrical conditions used to check the accuracy of angular measurement in a
closed traverse?
10. Explain the term closing error. How do you find its magnitude and bearing?
11. Explain the difference between Bowditch’s rule and the transit rule.
12. Explain the basic principle of trigonometric leveling and the difference between plane and the
geodetic methods.
13. State the formulae for curvature and refraction when they are applied in linear measure?

Long Answer Type Questions:
1. Draw a neat sketch of a vernier theodolite. Describe its main parts and their functions.
2. List the fundamental lines of a theodolite. Explain briefly the desired relationships between
these lines and the effects if such relationships are not maintained.
3. Explain the steps involved in measuring horizontal angle with a theodolite
4. Explain the repetition method to measure horizontal angles and how readings are recorded.
5. Explain the procedure for the reiteration method of measuring horizontal angles.
6. Explain the step by step procedure to measure the vertical angle between two points
7. Explain briefly the different methods of traversing a theodolite
8. Explain the different methods of plotting a traverse.
9. Explain with neat sketches the different methods of balancing a traverse.
10. If the bearing of 2 adjacent lines are missing, explain how you will determine these.
11. If the lines with missing parameters are not places adjacently, how does one proceed to
evaluate the unknown values?
12. Describe the procedure to determine the elevation when the distance to the object cannot be
measured.

Problems:
1. A theodolite was set up at a point P & a staff was kept at a station Q. The distance PQ was
3010m. If the angle of elevation to a vane 3.5m above the foot of the staff, was 7059’, determine
the reduced level of the station Q. The elevation of the instrument axis was 120.80m.

2. An instrument was set up at A & the angle of elevation of the top C of a tower BC was 26015’.
The horizontal distance AB, B being the foot of the tower if the staff reading held on a station P
of R.L 100.00m was 2.455 with the telescope horizontal.

3. The observations were made on the top A of a flag AB on a hill from 2 instrument stations P & Q
100m apart, the stations P & Q were 30005’ & 17052’ respectively. The staff reading upon the
BM (RL = 311.29m) were, respectively 2.690 & 3.815 when the instrument was at P & Q, the
telescope being horizontal. Determine the elevation of the foot B of the flag if the height of the
flag AB is 3.5m.

4. The top of a spire was sighted from 2 points A & B, being at different levels & in line with P. The
angle of elevation from A & B to P were 41013’ & 19016’ respectively. The angle of elevation
from B to a vane 2.5m above the foot of the staff held at A, was 17001’. The heights of
instruments at A & B were 1.70m & 1.53m respectively. The horizontal distance b/w A & B was
133m. The R.L of B was 245.73m. Determine the R.: of P and horizontal distance of the spire
from A.

5. A determine the elevation of a point A on the top of a hill, a flag Staff AB of 3m height, was
erected ad the observations from the 2 stations M & N, 0m apart, were as given below.
Horizontal angle b/w B & N at M = 65025’
Horizontal angle b/w B & M at N = 75030’
Angle of elevation of B from M = 12024’29’’
Angle of elevation of B from N = 12034’32’’
Staff reading on B.M when instrument at M = 1.785m
Staff reading on the same B.M when instrument at N = 2.305m
If the R.L of the B.M is 200m, what is the R.L of A?

6. An instrument was set up at P and the angle of elevation to a vane of 4m above the foot of the
staff held at Q was 9030’. The horizontal distance between p & Q was known to be 2000m.
Determine the R.L of the staff station Q, given that the R.L of the instrument axis was 2650.38m.
7. An instrument was set up at P and the angle of depression to a vane of 2m above the foot of the
staff held at Q was 5036’. The horizontal distance between p & Q was known to be 3000m.
Determine the R.L of the staff station Q, given that staff reading on a BM of elevation 463.050
was 2.865m.
8. In order to ascertain the elevation of the top (Q) of the signal on ahill, observations were made
from 2 instrument stations P & R at a horizontal distance 100m apart, the stations P & R being in
line with Q. The angles of elevation of Q at P & R were 28042’ & 1806’ respectively. The staff
readings upon the bench marks of elevation 287.28 were respectively 2.870 & 3.750 when the
instrument was at P & 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.
9. To find the elevation of the top (Q) of a hill, a flag-staff of 2m height was erected and
observations were made from 2 stations P & R, 60m apart. The horizontal angle measured at p
between R and the top of the flag-staff was 60030’ and that measured at R between the top of
the flag staff & P was 68018’. The angle of elevation to the top of the flag staff P was to be 10012’
at P. The angle of elevation to the top of the flag staff was measured to be 10 048’ at R. Staff
readings on BM when the instrument was at P = 1.965m and that the instrument at R = 2.055m.
Calculate the elevation of the top of the hill if that B.M was 435.065m.
10. Determine the height of a pole above the ground on the basis of following angles of elevation
from 2 instrument stations A & B, in the line with the pole.
Angles of elevation from A to the top & bottom of Pole: 300 & 250
Angles of elevation from B to the top & bottom of Pole: 350 & 290
Horizontal distance AB = 30m
The readings obtained on the staff at the BM with the 2 instrument settings are 1.48 & 1.32m
respectively.
What is the horizontal distance of the pole from A?
11. A, B & C are the stations on straight level line of bearing 110016’48”. The distance AB is 314.12m
& BC is 252.58m. With instrument at constant height of 1.40m, vertical angles were successively
measured to an inaccessible Station E as follows:
At A : 7013’40”
At B : 10015’00”
At C : 13012’10”
Calculate (a) the height of station E above the line ABC
(b) the bearing of the line AE and (c) the horizontal distance between A & E.

12. The following data were obtained for a closed traverse ABCDEA which was run in clockwise
direction
Line

Length (m)

Bearing

Included Angle

AB
186
30025’
Angle A = 118020’
BC
164
Angle B = 82010’
CD
303
Angle C = 137000’
DE
162
Angle D = 73044’
EA
240
Angle E = 128036’
Determine the closing error & adjust the traverse. Also compute the corrected consecutive coordinates of the traverse stations.

13. A traverse ABCD was to be run but due to an obstruction b/w the stations A & B, it was not
position to measure the length & direction of the line AB. The following data could only be
obtained.
Line
Length (m)
R.B
AD
44.5
N50020’E
DC
67.0
S69045’E
CB
61.3
S30010’E
Determine the length & directions of BA. Also determine the perpendicular distance of C from
AB, & the distance of the foot of the perpendicular from C on AB from B.

14. In a closed traverse ABCDEA, the lengths of the lines DE & EA could not measured due to an
obstruction. Determine the lengths from the following data.
Line
AB
BC
CD
DE
EA

Length (m)
480
625
470
?
?

Bearing
99000’
31005’
301020’
235000’
153025’

15. Two traverses were run from a common point A & the following data were collected
Traverse
1

Line
Length (m)
Bearing
AB
200
85026’20’’
BC
100
125010’40’’
2
AD
225
175050’00’’
DE
500
85006’40’’
Calculate the distance from C to a point F on DE due south of C & the distance EF.

16. The bearings of 2 stations A & B were observed from Station C as 225 000’ & 153026’
respectively. If the co-ordinates of A & B are as under, calculate the independent co-ordinates of
C.
Station
A
B

Easting (m)
300
400

Northing (m)
200
150

17. To locate a point M midway b/w the 2 stations A & E, the following traverse was run:
Line
Length (m)
Bearing
AB
350
80010’
BC
400
CD
375
DE
425
If the co-ordinates of A are (500, 500), compute the following:
a. Independent co-ordinates of B,C,D,E & M
b. Length of AE
c. Distance of M from B, C & D
d. Bearing of the line CM.

Angles to right
Angle B = 165030’
Angle C = 225015’
Angle D = 152040’

OBJECTIVE QUESTIONS:
1. A theodolite is often designed by
a. Diameter of the objective lens
b. Diameter of the horizontal circle
c. Diameter of the eye piece lens
d. Length of the telescope
2. To change the reading on the circle while measuring an angle
a. Upper clamp is tightened and lower clamp is loosed
b. Upper clamp is loosened and lower clamp is tightened
c. Both upper and lower clamps are loosened
d. Both upper and lower clamps are tightened
3. The horizontal circle n a theodolite is graduated in
a. The quandrantal system from 0 to 90 in the four quandrants
b. The whole circle system from 0 to 360
c. The semi circle system from 0 to 180 in the right and left halves
d. A way similar to that in a prismatic compass
4. The Vertical circle n a theodolite is graduated in
a. The quandrantal system from 0 to 90 in the four quandrants
b. The whole circle system from 0 to 360
c. The semi circle system from 0 to 180 in the right and left halves
d. A way similar to that in a prismatic compass
5. When you transit the telescope, you rotate the telescope about
a. The vertical axis
b. The trunnion axis
c. The optical axis of the telescope
d. The line of collimation
6. A face left or normal position of observation means
a. The vertical circle of the instrument is on the left of the observer
b. The vertical circle is on the right side of the observer

c. The station being observed is to the left of the observer
d. The left side vernier is read for the angle value
7. Focussing the objective lens is an operation done
a. To get the cross hairs to clear view
b. Every time to focus the object being sighted
c. For reading the vernier clearly
d. For reading vertical angles
8. In the method of repetition for measuring horizontal angles, to rotate the instrument without
changing the reading
a. Lower clamp screw is tightened and upper clamp is loosened
b. Lower clamp screw is loosened and upper clamp is tightened
c. Any one of the clamp screw is loosened
d. Both the clamp screws are loosened
9. Trignometric leveling is
a. The same as ordinary leveling
b. Leveling where precise instruments are used
c. Leveling where precise methods are used
d. Where elevations are obtained from vertical angles and staff readings
10. The correction for refraction is
a. Always subtractive
b. Always additive
c. Subtractive for angles for depression
d. Additive for angles of depression
11. Angle of refraction is
a. A constant fraction of the vertical angle observed from the station
b. Angle between the line joining the 2 stations to the line of sight
c. The angle between tagent to the line of sight with the horizontal
d. The angle between the line of sight and plumb line through the point
12. Axis –signal correction

a. Always negative
b. Always positive
c. Negative for angles of elevation
d. Positive for angles of depression
13. While finding elevations from reciprocal observations
a. Curvature correction is eliminated
b. Refraction correction is eliminated
c. Curvature and refraction corrections are eliminated
d. Both curvature and refraction corrections are to be taken into account
14. Curvature correction in linear measure can be applied as
a. D / 2R
b. D / R
c. D2 / R
d. D2 /2R
15. Refraction correction if applied in linear measure is given by
a. D2 / 7R
b. D2 /2 R
c. D2 / 14R
d. D2 /R

Answers for Objective type questions:
Q.No

Answer

Q.No

Answer

Q.No

Answer

Q.No

Answer

1

b

5

b

9

d

13

b

2

b

6

a

10

d

14

d

3

b

7

b

11

b

15

c

4

a

8

b

12

c

UNIT-IV
Short Answer Type Questions:
1. Explain the basic principle of tacheometry
2. Draw a neat sketch of a movable hair stadia diaphragm and label its part.
3. What are the errors and the mistakes encountered in tacheometry. Explain the precaution to be
taken to eliminate them
4. Explain the term degree of a Curve
5. List the various types of Curves
6. Explain the term apex distance and the versine distance of a curve
7. Explain the term compound curve.
8. Differentiate between Horizontal and Vertical Curve
9. What are the different types of horizontal curves
10. What are the different types of Vertical Curves

Long Answer Type Questions:
1. Explain the tacheoetric formula for horizontal and inclined lines of sight and explain what each
term depicts
2. Derive the distance and elevation formulae for an inclined line of sight with an angle of
elevation ad an angle of depression.
3. What is anallactic lens In which telescope is it used? What is the condition under which the
additive constant is zero with an anallctic lens?
4. Explain the subtense bar method of tacheometry. Explain the difference between the fixed hair
method and the movable hair method of tacheometry.
5. Explain the tangential method of tacheometry
6. Derive the formulae for distance and elevation in the tangential method
7. Draw a neat sketch and explain the method of using the Beaman Stadia arc.
8. Derive a formula for the correction to the distance value calculated due to the staff not being
normal to the line of sight.
9. Give the classification of curves along with neat sketched of each
10. Explain briefly the linear methods of setting out circular curves.
11. Explain the procedure to set out a simple curve if the point of intersection is not accessible
12. Explain the procedure to set out a simple curve if the tangent point is not accessible
13. Explain the term compound curve and its use
14. Derive the expression for the elements of a compound curve
15. Explain the two theodolite method to set out the curve.

Problems:
1. The following readings were taken with a transit fitted with stadia hairs. The line of sight was
horizontal & the staff was held vertical.
Reading on Staff (m)
Top Hair
0.875
Middle Hair
1.340
Bottom Hair
1.850
If the tacheometric constants K & C have the value as 100 & 0.20m respectively, what is the
horizontal distance b/w the staff & the instrument?
2. Taking data from (problem-1), determine the R.L of the staff station if the RL of the instrument
station is 201.20m & the height of instrument above the ground is 1.51m.
3. To determine the distance b/w P & Q, and the RL of Q, the following observations were made:
a. Height of tacheometer at P = 1.480m
b. Vertical angle at P = +5020’
c. Staff readings (with staff vertical) = 0.545, 0.905, 1.265
d. R.L of P = 150m
e. K = 100m & C = 0m

4. Determine the distance b/w P & Q from the following data:
a. RL of the tacheometer axis at P = 185.3m
b. Vertical angle at P = -4035’
c. Staff readings at Q = 1.44,0.90,0.36
Also determine the RL of Q if the staff at Q was held vertical & take K =100 & C =0

5. To determine the distance b/w stations A & B, a tacheometer was set up at a point P on the line
AB & the following observations were made:
a. When the staff was held at A
i. Staff readings = 2.225, 2.605, 2.985
ii. Vertical angle = +8024’
b. When the staff was held at B
i. Staff readings = 1.64, 1.92, 220
ii. Vertical angle = - 1006’
Also determine the RL of B if the RL of A is 315.673m & K =100 & C=0

6. The vertical angles to vanes fixed at 1m & 3m above the foot of the staff held vertically at a
station A, were +2015’ & +5050’ respectively. Determine the horizontal distance & RL of A if the
height of instrument axis is 235.665m above datum.

7. To determine the tacheometric constants of transit fitted with stadia hairs, the following
observations are taken on a staff held vertically at distances measured from the instrument:
Horz. Distance (m)
50
100
150
Staff Interval (m)
0.495
0.998
1.500
The line of sight was kept horizontal. The focus length of the object glass is 20cm & the distance
of objective glass from the transit axis of the instrument is 11 cm. Determine the values of K & C.

8. The following are the distances of the staff positions from the instrument & the corresponding
staff intervals. Calculate the tacheometric constants.
D (m)
20
50
100
120
S (m)
0.195
0.495
0.997
1.197
9. The horizontal angle substended at the theodolite station by a substense bar with targets 2m
apart is 17030’. Compute
a. The horizontal distance b/w the substense bar & the theodolite.
b. Error in the horizontal distance if there is an error of +1.5’’ in the measurement of
horizontal angle
c. The error in the horizontal distance if the bar is 10 out from being normal to the line
joining the instrument & the substense bar.

10. What is the permissible closing error in a traverse of total length of 3500m. Also determine the
permissible closing error in the leveling in a bench mark at distances of (i) 1500m, (ii) 2500m &
(iii) 3500m
11. A circular curve has a 200m radius & 650 deflection angles. What is the degree (i) by arc
definition and (ii) by chord definition? Also calculate:
a. Length of the curve
b. Tangent Length
c. Length of Long cord
d. Apex Distance
e. Mid-ordinte
12. Two straight line T1I & T2I intersect at chainage (375+12). The angle of deflection being 1100.
Calculate the chainage of the tangent points of a right-handed circular curve of 400m radius, if
20m chain was used.

13. Two straights AB & BC intersect at a chainage of 4242m. The angle of Intersection is 140 0. It is
required to set out a 50 simple circular curve to connect the straights. Calculate the data
necessary to set out the curve by the method of offsets from the chord produced with an
interval of 30m.
14. It is required to set out a curve of radius 100m with pegs at approximately 10m centres. The
deflection angle is 600. Draw up the data necessary for pegging out the curve by each of the
following methods
a. Offsets from long chord
b. Chord bisection
c. Offsets from tangent
15. A compound curve, consisting of 2 simple circular curves of radii 350m & 500m, is to laid out
b/w 2 straights. The angles of intersection b/w the tangents & the 2 straights are 25 0 & 550.
Calculate the various elements of the compound Curve.
16. A compound curve is made up of 2 arcs of radii 320m & 510m. The deflection angle of the
compound curve is 1000 & that of the first arc of radius 320m is 5400. The chainage of the first
tangent point is 920m. Find the chainages of the poing of intersection, common tangent point &
forward tangent Point.

OBJECTIVE QUESTIONS:
1. A simple circular curve is designated by the
a. Radius of the curve
b. Curvature of the curve
c. Angle subtended at the centre by chord of any length
d.

Angle subtended at the centre by chord of particular length

2. The degree of the curve is the angle subtended by the chord of _________length
a. 15m
b. 20m
c. 25m
d. 30m
3.

The angle by which the forward tangent deflects from the backward tangent of a curve is called
a. Deflection angle
b. Central angle
c. Angle of intersection
d. Either a or b

4. The length of the peg interval for flat curve is
a. 15m
b. 20m
c. 25m
d. 30m
5. When the length of the chord is less than the peg interval, it is known as
a. Small chord
b. Short chord
c. Sub-chord
d. Normal chord
6. A compound curve consists of 2 arcs of equal radii bending in the same direction
a. Right
b. Wrong

7. When the centres of the arcs lies on the opposite sides of the common tangent at the junction
of the 2 curves, it is known as a
a. Simple curve
b. Vertical curve
c. Compound curve
d. Reserve curve
8. The tacheometric methods of contouring is particularly suitable
a. When the contoured map of the hill is required
b. When the area is not very extensive
c. In surveys of roads and railways
d. All the above

Answers for Objective type questions:
Q.No

Answer

Q.No

Answer

1

d

5

c

2

d

6

b

3

a

7

d

4

b

8

a

UNIT-V
SHORT ANSWER TYPE QUESTIONS:
1. Explain the term “Electromagnetic Spectrum”
2. What is Total Station? What are its applications?
3. Explain the principle on which radar works?
4. Explain the basic principle of EDM
5. Define “Remote Sensing”
6. Write a short notes on GPS

LONG ANSWER TYPE QUESTIONS:
1. Explain the principle involved in “Electromagnetic Distance Measurement”
2. Write a short notes on EDM Equipment
3. Explain the salient features of Total Station?
4. What are the major functions that can be performed with a total station
5. Explain the basic principles of GPS
6. What are the applications of remote sensing? And explain them.
7. Write a brief note on remote sensing in India
8. Give two case studies illustrating the applications of remote sensing
9. Write a brief note on satellite-based positioning system
10. Explain briefly how GPS works to determine the position co-ordinates of a point.

OBJECTIVE TYPE QUESTIONS:
1. Electomagnetic distance measuring instruments use
a. Radiation frequencies from visible light to microwaves
b. Radiation frequencies like x-rays
c. Radiation frequencies like gamma rays
d. Radio waves
2. Radar is an acronym for
a. Radiation and ranging
b. Radio detection and ranging
c. Radiation and response
d. Radiation and reporting
3. Electromagnetic spectrum is
a. A cluster of radiation carrying energy
b. The radiation of visible light
c. The colout band in the visible light
d. Radiation emitted by the sun
4. Modern EDM instruments are based on the principle of
a. Measurement of phase difference in the transmitted and received radiations
b. The cooperative radar
c. The speed of all radiations being constant or the same
d. High frequency radiations having the same speed in any medium.
5. The range and accuracy of EDM instruments vary such that
a. Short range instruments have better accuracy
b. Short range instruments have less accuracy
c. High range instruments have better accuracy
d. The range and accuracy are the same for all instruments
6. A total station is
a. A combination of an electronic theodolite and digital level
b. A combination of an electronic theodolite and a tacheometer
c. An electronic theodolite with levelling capabilities
d. A digital theodolite combined with an EDM module
7. A total station can measure
a. Distance electronically
b. Horizontal angles accurately
c. Vertical angles and distance
d. Horizontal and vertical angles and distances
8. A smart station is
a. A total station with software to calculate and display many quantities
b. A total station with an integrated GPS module
c. With display units on both sides
d. A total station attached to a computer

9. Remote Sensing is
a. Collecting information without being in contact with the objects
b. Measuring angles
c. Measuring heights
d. Using a total station to collect data about the terrain
10. Passive remote sensing is when
a. The remote sensing is done from the ground
b. The remote sensing is done from an aircraft
c. Satellites are used for remote sensing
d. External energy source is used for remote sensing
11. In active remote sensing,
a. An internal energy source is used for remote sensing
b. An external energy source is used for remote sensing
c. Continuous emission of energy is used
d. Continuous receiving of radiation is done
12. Scattering is
a. When the source emits energy in all directions
b. When the emitted and received radiation are different
c. Diffusion of radiation due to atmosphere
d. A defect in the scanning system
13. In the interaction of EM energy with a surface, the term volume phenomenon is used for
a. Scattering
b. Reflection
c. Absorption
d. Emission
14. Spectral resolution means
a. The frequency of receiving radiations
b. The wavelengths to which the remote systems is sensitive
c. Sensitivity of the system to small changes in radiation
d. The ability of the system to distinguish details in the images
15. Temporal resolution in remote sensing refers to
a. The frequency of receiving radiations
b. The wavelengths to which the remote sensing system is sensitive
c. Sensitivity of the system to small changes in radiation
d. The ability of the system to distinguish details in the images
16. The global positioning system operated by the US department of defence uses
a. 6 satellites
b. 12 satellites
c. 18 satellites
d. 24 satellites

17. The position of a point can be located in GPS on receiving signals from at least
a. 1 Satellite
b. 2 Satellites
c. 3 Satellites
d. 4 Satellites
18. A major requirement of GIS application is
a. The need to manage spatially referenced data
b. Images from satellites
c. Vector date structure
d. Rastor data structure

Answers for Objective type questions:
Q.No

Answer

Q.No

Answer

Q.No

Answer

Q.No

Answer

1

a

6

d

11

a

16

d

2

b

7

d

12

c

17

d

3

a

8

b

13

c

18

a

4

a

9

a

14

b

5

a

10

d

15

a

