
nf]s ;]jf cfof]u 
g]kfn Ol~hlgol/Ë ;]jf, ;e]{ ;d"x, /fhkqflÍt t[tLo >]0fLsf kbx?sf] v'nf / cfGtl/s 

k|ltof]lutfTds k/LIffsf]  kf7\oqmd  
 

kf7\oqmdsf] ?k/]vf   M— o; kf7\oqmdsf] cfwf/df lgDgfg';f/ b'O{ r/0fdf k/LIff lnOg] 5 M 
 k|yd r/0f  M— lnlvt k/LIff   k"0ff{Í M— @)) 
 låtLo r/0f M— cGtjf{tf{   k"0ff{Í M—   #) 
 

kq ljifo k"0ff{Í pQL0ff{Í k/LIff k|0ffnL k|Zg ;+Vof xcÍef/ ;do 

k|yd !)) $) j:t'ut ax'pQ/ 
(Multiple Choice) !))x! Ö !)) 

! 306f !% 
ldg]6 

låtLo 

;e]{ la1fg 
;DaGwL ljifo 

 !)) $) 
ljifout  

-Subjective_ !)x!) Ö !)) # 306f 

 

 
låtLo r/0f 
 

ljifo k"0ff{Í k/LIff k|0ffnL 
JolQmut cGtjf{tf{ #) df}lvs 

 

 
!= lnlvt k/LIffsf] dfWod efiff c+u|]hL jf g]kfnL, cyjf c+u|]hL / g]kfnL b'j} x'g ;Sg]5 . 
@= dfly plNnlvt ;d"xsf] kf7\oqmdsf] k|yd tyf låtLo kqsf] ljifoj:t' Pp6} x'g]5 . 
#= k|yd / låtLo kqsf] lnlvt k/LIff 5'§f5'§} x'g]5 . 
$= k|yd tyf låtLo kqx?sf PsfO{x?sf] k|Zg;+Vof lgDgfg';f/ x'g]5 M  
 

k|yd kqsf PsfO{ 1 2 3 4 5 6 7 
k|Zg ;+Vof 20 15 15 15 10 10 15 

låtLo kqsf PsfO{ 1 2 3 4 5 6 7 
k|Zg ;+Vof 2 2 1 2 1 1 1 

%= låtLo kqsf] ljifout k|Zgx?sf] :j?k lgDgfg';f/ x'g ;Sg]5 M  
 %=!  nfdf] pQ/ lbg] !) cÍsf k"/f k|Zgx? ;f]Wg ;lsg]5 . 
 %=@  Pp6} k|ZgnfO{ b'O{ jf b'O{ eGbf a9L efudf -Two or more parts of a single question_ ljefhg  

   u/L ;f]Wg ;lsg]5 .  
 %=#   Pp6f k|Zg cGtu{t b'O{ jf a9L l6Kk0fLx? -Short notes_ ;f]Wg ;lsg] 5 .  
^= k|yd kqdf j:t'ut ax'pQ/ (Multiple Choice) k|Zgx?sf] pQ/ ;xL lbPdf k|To]s ;xL pQ/ afkt !  
 -Ps_ cÍ k|bfg ul/g]5 eg] unt pQ/ lbPdf k|To]s unt pQ/ afkt @) k|ltzt cyf{t )=@ cÍ s§f 

ul/g]5 . t/ pQ/ glbPdf To; afkt cÍ lbOg] 5}g / cÍ s§f klg ul/g] 5}g . 
&= o; kf7|oqmddf h];'s} n]lvPsf] ePtf klg kf7\oqmddf k/]sf P]g, lgodx? k/LIffsf] ldlt eGbf # -tLg_ 

dlxgf cufl8 -;+zf]wg ePsf jf ;+zf]wg eO{ x6fOPsf jf yk u/L ;+zf]wg eO{_ sfod /x]sfnfO{ o; 
kf7\oqmddf /x]sf] ;Demg' kb{5 . 

*= k|yd r/0fsf] lnlvt k/LIffaf6 5gf}6 ePsf pDd]bjf/x?nfO{ dfq låtLo r/0fsf] cGtjf{tf{df ;lDdlnt 
u/fOg]5 . 

(= o; eGbf cufl8 nfu" ePsf dfly plNnlvt pk;d"xx?sf kf7\oqmdx? vf/]h ul/Psf 5g\ . 
!)= kf7\oqmd nfu" ldlt M— @)^@÷@÷!&   b]lv 



nf]s ;]jf cfof]u 
g]kfn Ol~hlgol/Ë ;]jf, ;e]{ ;d"x, /fhkqflÍt t[tLo >]0fLsf kbx?sf] v'nf / cfGtl/s 

k|ltof]lutfTds lnlvt k/LIffsf]  kf7\oqmd 
k|yd / låtLo kq M—  ;e]{ la1fg ;DjGwL ljifo 

 1 Fundamentals of Surveying 
1.1      Introduction 
            1.1.1   Historical Background 

          1.1.2   Objectives 
1.1.3 Principles of surveying 
1.1.4 Classification 
1.1.5 Linear and Angular Measurements 
1.1.6 Survey computations: Bearing, Coordinates, Reduced Level, Area & Volume 
1.1.7 Units, Standardization and Conversion 
1.1.8 Application of Surveying 
1.1.9 Role of International Surveying and Mapping Communities 

1.2     Surveying and Mapping Technology 
1.2.1 Selection, Use, Feasibility, Sustainability, Transfer and Development 
 1.2.2     Instruments, Hardware, Software, Procuring, Maintaining and Upgrading 

1.3    Survey Management 
1.3.1 Surveying Need Assessment 
1.3.2 Terms of Reference 
1.3.3 Survey Design, Specification and Costing 
1.3.4 Tasks, Identification and distribution 
1.3.5 Tools, Equipment and accessories 
1.3.6 Checking and Adjusting Instruments 
1.3.7 Supervision 
1.3.8 Production 
1.3.9 Reports 
1.3.10 Problems of Field Surveying in Nepal 
1.3.11 Safety Management 
1.3.12 Professional Ethics, Code and Conduct 
1.3.13 Community Skill of Surveyor 
1.3.14 Coordination of Institutional Resources 
1.3.15 Governmental, Non Governmental and International Non Governmental 

Organization 
1.3.16 Public Private Parternership 
1.3.17 User Groups 
1.3.18  Public Relations 

1.4 Statistical Concepts 
1.4.1 Introduction and Application 
1.4.2 Measure of Central Tendency: Mean, Median, Mode, Standard Deviation 
1.4.3 Variance, Co-Variance 

            1.4.4    Correlation and Regression, 
            1.4.5    Probability, Normal Distribution   
1.5      Error and Adjustments 

1.5.1 Introduction 
1.5.2 Fundamentals of Theory of Measurement Errors 
1.5.3 Accuracy and Precision 

 



1.5.4 Least Square Adjustments 
            1.5.5    Propagation of Errors 
2     Geodesy 
2.1     Introduction to Control Surveying 

2.2.1 Horizontal Controls 
 2.2.2    Vertical Controls 

2.2     Methods of Control Surveying 
2.2.1 Leveling: Geodetic and Ordinary Leveling 
2.2.2 Triangulation and Trilateration: Principle, Figure and Strength, Procedures, 

Computation 
2.2.3 Traversing: Principle, Procedures, Computation 
2.2.4 Intersection and Resection: Importance, Procedures, Computation 

2.3    Elementary Geodesy and Astronomy 
2.3.1 Concepts 
2.3.2 Geodetic Datum and Reference Ellipsoid, Deflection of Vertical, Laplace 

Equation  
2.3.3 Coordinate Systems: Spherical, Geodetic and Astronomical Coordinates 
2.3.4 Transformations of Coordinates and Datum Transformation 
2.3.5 Celestial Sphere, Celestial Elements, Astronomical Triangle and Time Systems 

        2.3.6    Astronomical Positioning: Determination of Azimuth, Latitude and Longitude 
2.4     Physical Geodesy 

2.4.1 Concepts 
2.4.2 Gravity Force, Gravity Potential, Measured and Normal Gravity, Gravity 
 Anomaly 

2.4.3 Equipotential Surface, Orthometric Height and Dynamic Height 
2.4.4 Absolute and Relative Gravimeters 

2.5    Global Positioning System 
2.5.1 Introduction to Space Geodesy 
2.5.2 Principle of Global Positioning System (GPS) 
2.5.3 GPS Signals 
2.5.4 Satellite Geometry and Accuracy 
2.5.5 GPS Positioning  
2.5.6 Static and Kinematic Observations 
2.5.7 Geocentric Coordinates and WGS 84 
2.5.8 GPS Data Processing 

3    Photogrammetry and Remote Sensing 
3.1   Introduction 

3.1.1 Basic Principles of Photogrammetry 
3.1.2 Definitions of some terms used in Photogrammetry 

3.2  Aerial Camera  
3.2.1 Introduction 
3.2.2 Parts of Aerial Camera 
3.2.3 Types of Camera 
3.2.4 Characteristics of Aerial Camera  

3.3  Aerial Photography 
3.3.1 Types of Aerial Photography 
3.3.2 Scale of Aerial Photography 
3.3.3 Format of the Photograph 
3.3.4 Flight Planning 

 



3.3.5 Aerial Photo Processing 
3.3.6 Relief Displacement 
3.3.7 Tilt Displacement 

3.4   Binocular Vision 
3.4.1 Stereoscopic Vision 
3.4.2 Pseudoscopic Vision 
3.4.3 Anaglyph System 
3.4.4 Parallax 

   3.5  Photo Interpretations  
3.5.1 Steps in Photo Interpretation 
3.5.2 Elements of Photo Interpretation 

3.6    Rectification 
3.6.1    Introduction 
3.6.2    Conventional Rectification 
3.6.3    Differential Rectification 
3.6.4    Ortho-photo 
3.6.5    Photo-mosaics      

 3.7  Photo Control and Aerial Triangulation 
3.7.1 Selection of Photo Control Points 
3.7.2 Pre-marking and Post-marking 
3.7.3 Point Transfer 
3.7.4 Introduction to aerial Triangulation 
3.7.5 Phases of Aerial Triangulation 
3.7.6 Methods of Aerial Triangulation Adjustment 

3.8 Analogue Photogrammetry 
3.8.1 Introduction to Analogue Plotters 
3.8.2 Types of Stereo Plotters 
3.8.3 Principles of Stereo Plotters 
3.8.4 Orientations: Inner, Relative and Absolute Orientation 
3.8.5 Data Acquisition 

3.9  Analytical Photogrammetry 
3.9.1 Introduction 
3.9.2 Mathematical relationship between image and object space 
3.9.3 Spatial Orientation and Measurements 

3.10 Digital Photogrammetry 
3.10.1 Introduction and Concepts 
3.10.2 Image Acquisition 
3.10.3 Processing 
3.10.4 Feature Extraction 

  3.11 Remote Sensing 
3.11.1 Introduction 
3.11.2 Brief History of Remote Sensing 
3.11.3 Concepts of Satellite Remote Sensing 

3.12 Image Processing and Interpretation 
3.12.1 Geo-referencing 
3.12.2 Processing: Geometric and Radiometric Processing 
3.12.3 Image Interpretation and Analysis 
3.12.4 Errors 

 

 



4     Cartography 
4.1 Introduction 

4.1.1 Historical Background 
4.1.2 Scope of Cartography and Earth as a Cartographic Problem 
4.1.3 Cartographic Concepts 
4.1.4 Conventional and Digital Cartography 

    4.1.5     Map Production: Map Compilation and Map Reproduction 
4.1.6    Topographic Cartography: Large Scale and Base Map 

    4.1.7    Small Scale mapping 
4.1.8 Thematic Cartography 

4.2   Geo Information 
4.2.1 Data (Geometric and Attribute) 
4.2.2 Information 
4.2.3 Information System 
4.2.4 Geographical Information System (GIS) 
4.2.5     Database (Basic Concepts, Design and Principles)                   

4.3   Data Acquisition, Processing, Analysis, Visualization and Presentation  
          (Conventional and Digital Environments) 

   4.3.1            Data Acquisition:  
4.3.1.1 Data Sources- Maps, Records (Tables, Texts), Digital  Data,   

Ground Surveys, GPS, Aerial  Photography, Satellite Imagery, 
Documents 

4.3.1.2 Toponomy 
4.3.1.3 Digitization     

      4.3.2        Data Processing:  
4.3.1.4   Geo-referencing 
4.3.1.5   Map Projection (Introduction, Classification, Choice and Uses) 
4.3.1.6   Data Integration 
4.3.1.7   Editing, Spatial Relationship and Topology  
4.3.1.8   Spatial Analysis (Merge, Buffer Overly etc,) 
4.3.2.6  Attribute Database (Topographic and Thematic)             

            4.3.3           Visualization and Presentation: 
4.3.3.1 Spatial and Attribute data 
4.3.3.2 Statistical Surface 
4.3.3.3 Classification of Data 
4.3.3.4 Measurement Level of Data (Nominal, Ordinal, Interval and 

Ratio) 
4.3.3.5 Map design (Principles) 
4.3.3.6 Mapping Methods -Symbols 
4.3.3.7 Generalization – conceptual and graphical 
4.3.3.8 Graphic Variables 
4.3.3.9 Typography 
4.3.3.10Map in and for www (Web Cartography)     

      4.4   Map Reproduction 
4.4.1 Map Reproduction in Conventional Environment - Photography, Copying 
 and Printing 
4.4.2     Map Reproduction in Digital Environment   
  

 



     5     Engineering Survey 
5.1   Introduction 

 5.1.1    Control and Detail Surveys 
5.1.2    Route Surveying-Plan and Profiles 
5.1.3   Curves- Types, Geometry Setting out and Application 
 5.1.4   Area and Volume 

5.2  Construction Surveys 
5.2.1 Buildings 
5.2.2 Pipelines 
5.2.3 Roads and Highways 
5.2.4 Tunnels 
5.2.5 Hydropower-Intake, Reservoir, Dam, Powerhouse 
5.2.6 Bridges 
5.2.7 Canals 
5.2.8 Transmission Lines 
5.2.9 Setting out Surveys       

5.3   Hydrographic Surveys 
5.3.1 Discharge 
5.3.2    Bathymetric Survey 

6      Spatial Information System and Digital Terrain Model   
               (SIS and DTM) 

6.1      Data Structure, Spatial-Non Spatial Data Source  
6.1.1 Vector Data and Raster Data 
6.1.2 Resolution of Raster Image 
6.1.3 Object oriented Vector Data 
6.1.4 Topological Vector Data 
6.1.4 Data Integration      

6.2   Spatial Database Management 
6.2.1 Introduction 
6.2.2 Data Modeling 
6.2.3 Database Design and Maintenance 
6.2.4    Storage and Archives, Data Security       

6.3  Data Standards and Quality 
6.3.1    Data/Metadata standards: Standardization Format and Accuracy 
6.3.2 Data quality Administration 
6.3.3   Copyright           

6.4   Geographical Information System (GIS)  
                       6.4.1   Introduction to GIS 

6.4.2 GIS components 
6.4.3   Data Model 
6.4.4   GIS Operations and Spatial Analysis 

6.5   National Spatial Database Infrastructure 
6.5.1    Metadata 
6.5.2 Data Sharing 
6.5.3 Clearinghouse 
6.5.4    Spatial Information Service         

6.6    Digital Terrain Model (DTM)       
6.6.1 Introduction 
6.6.2 Data Collection, Processing and Creation of DTM 

 



6.6.3  Storage and Presentation: Triangulated Irregular Network (TIN), Grid 
            and Contours 
6.6.4 Resolution, Error and Implications 
6.6.5    Application: Flythrough, View shed, Overlay 

6.7    Global Mapping 
6.8    Information Communication Technology (ICT) Applications 

6.8.1 Introduction to Web and Internet 
6.8.2 Client server computing 
6.8.3 Data dissemination through web 
6.8.4    Web Maps: Static, Dynamic and Interactive 

     7    Cadastre  
7.1 Land Registration 

7.1.1 Land Rights and Land Records 
7.1.2 Land Transfers  
7.1.3 Registration of Deeds 
7.1.4 Registration of Titles 
7.1.5 Fragmentation and Consolidation 
7.1.6 Horizontal Sub division 
7.1.7 Systematic Adjudication 
7.1.8 Land Tenure 
7.1.9 Land Record in Nepal 
7.1.10 Land Registries          

7.2 Cadastral Surveying 
7.2.1 Cadastral Concepts 
7.2.2 Principles of cadastral Surveying 
7.2.3 Boundaries 
7.2.4 Parcel 
7.2.5 Cadastral Survey Methods 
7.2.6 Cadastral System 
7.2.7 Cadastral Interface 
7.2.8 Maintenance of cadastre 
7.2.9 Land Laws  
7.2.10 Cadastral Surveys in Nepal   

7.3 Land Management 
7.3.1 Principles of Management 
7.3.2 Cadastral Organization 
7.3.3 Land Development Planning 
7.3.4 Financial Aspects 
7.3.5 Land Use 
7.3.6 Land Management 
7.3.7 GIS Applications 
7.3.8  Land Administration 
7.3.9   Overview of Land related Acts and Rules of Nepal    

7.4 Land Information System (LIS)  
7.4.1  Need for LIS 
7.4.2  Concept of LIS 

      7.4.3  Need for coordination: Structure 
                  7.4.4  Parcel based LIS: The Multipurpose Cadastre 

7.4.5  The Economics of LIS 

 



j:t'ut ax'pQ/ gd"gf k|Zgx? (Sample Questions) 
 
 

1. Which instrument is not used to measure distance between two points? 
A) Planimeter 
B) Geodimeter 
C) Subtense bar 
D) Tape 
 

Correct Answer :- (A) 
2. What is the relation between error and correction? 

A) Equal in magnitude and of same sign 
B) Equal in magnitude and of opposite sign 
C) Different in magnitude and of same sign 
D) Different in magnitude and of opposite sign 

Correct Answer :- (B) 
3. GPS Survey 

A) gives satellite orbit 
B) does not require Ephemeris for post processing 
C) and Doppler Survey are same 
D) gives co-ordinates in Earth-fix reference system 
 

Correct Answer :- (D) 
4. While making observation for the determination of latitude the celestial body should 

be near 
A) Prime Vertical 
B) Meridian 
C) Equator  
D) Horizon 

Correct Answer :- (B) 
5. Tilt Displacement in a near Vertical Photograph is radial from 

a) Principal Point 
b) Nadir 
c) Isocentre 
d) Optical Centre 

Correct Answer :- (A) 
6. Simple Rectification of an air Photograph eliminates Distortion due to 

A) Camera Optics 
B) Relief 
C) Tilt 
D) Curvature of the Earth 

Correct Answer :- (C) 
7. What would be the ground area represented by a map at scale 1:100 000, if the 

ground area has been represented in the map by 50cm x 50cm. 
A) 100 000sq.m. 
B) 100 sq. km. 
C) 2500 sq. km. 
D) 250sq. km. 

Correct Answer :- (C) 

 



 
8. In the series of the latest topographical base maps prepared by Survey Department 

Nepal, a map sheet was numbered as 2785 04, what is the scale of that map? 
A) 1:10 000 
B) 1:50 000 
C) 1:25 000 
D) 1:5 000 

 Correct Answer :- (B) 
9. A Spiral Curve is 

A) Simple Horizontal Curve 
B) Vertical Curve 
C) Transition Curve 
D) Composite Curve 

  Correct Answer :- (C) 
10. For two points A (1350.617m) and B (1362.517m) lying 238m apart the Gradient AB 

is 
A) +1:200 
B) –1:200 
C) +1:20 
D) –1:20    Correct Answer :- (C) 

11. Which feature may be stored as a pair of x y coordinates ? 
A) Polygon  
B) Point 
C) Line 
D) Image 

   Correct Answer :- (B) 
  

12. Which one of the following is a Temporal aspect of Spatial Data Quality ? 
A) Topological Consistency 
B) Type of Update 
C) Availability and Accessibility 
D) Positional Accuracy of Features and Attribute 

 
Correct Answer :- (B) 

 
13. For linking Cadastral map and Land Register, which one is essential? 

A) Parcel Number 
B) Parcel Index 
C) Co-ordinates of point within the Parcel 
D) Parcel Definition 

 
Correct Answer :- (B) 

14. A Cadastral Map is a Large Scale map 
A) featuring all Man-made and Natural details 
B) clearly describing the Shape and Size of land in question 
C) prepared to provide distinct Information on Parcel Boundary, 

Ownership and Land Use 
D) Made for public use and on a scale larger than 1:5000 

Correct Answer :- (C) 

 



ljifout gd"gf k|Zgx? (Sample  questions) 
 
 

1. What do you understand by Public Private Partnership and how does it contribute in the 
field of surveying and mapping? 

 
2. Distinguish between (any three) 

a) Geodetic Latitude and Astronomical Latitude 
b) Geoid and Spheroid 
c) Altitude (H) and Zenith Distance (Z) 
d) Orthometric Height and Dynamic Height 

 
3. Describe in Detail Orientation of a Photogrammetric Model. 
 
4. How do you understand Geographical Information System (GIS) and what is the role of 

Cartography in GIS? 
 
5. a) What are the Methods used for Earth-work in any construction? Explain one of them. 
 

b) Find the area of a quadrilateral PQRS if the vertices have their Eastings and Northings         
in metres as P(50,50), Q(63,48), R(61,62), S(40,66)  

 
6. What do you understand by Digital Terrain Model (DTM)? Compare representations of 

DTM in different ways in terms of Efficiency and Accuracy. 
 

7. What are the fundamental components of Cadastre? Describe the role of Cadastre in 
managing Man-Land relation. 

 

 


