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(vii)

-

  .        .

   

   1 :  (Safety)

 1.1.01            (List of Instruments and 

  equipment to be used in the trade)  1

 1.1.02     (Occupational safety and health)  7

 1.1.03     &  (Introduction of safety equipments & uses) 1 8

 1.1.04       (Elementary rst aid - And
   Health safety)  13  

 1.1.05     (  ) (Personal protective equipment     
  (Occupational Safety)  19
 1.1.06    (Safety signs Danger)  21

   2 :    (Basic Engineering Drawing)

 1.2.07         ( ,   ) Use of drawing     
  in rument and equipment with care (line, angle and patterns)  31

 1.2.08      (Method of  xing drawing sheet)   40

 1.2.09            (Layout of di erent     
  size of drawing sheet and folding of sheets)  2 42

 1.2.10           7:4  5:4      

   (To print letters  single stroke and double stroke by freehand IN 7:4 and     
  5:4 & dimensioning)  44

 1.2.11         (To draw types of  convention lines)  45

 1.2.12      (Construction of plane geometrical gures) 3 47  

 1.2.13  ,        (To construct  plain scale    
  comparative scale and diagonal scale) 4 58

 1.2.14      (To construct vernier scale)   60

 1.2.15       (Symbols for Materials and survey) 5 61

 1.2.16      (Free hand sketching of instruments)  63

   3 :   (Chain surveying)    

 1.3.17    ,           
  (Practice on Unfolding, stretching and folding of metric chain)   6 66

 1.3.18  ( ), ,           (Practice on
   testing of chain, tape, optical square and cross sta )    68

 1.3.19     (Practice on ranging)  70  
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(viii)

  .           .

       

 1.3.20  ( )       (Practice in O setting in chain     
  surveying )   73

 1.3.21         (Practice on overcoming     
  obstacles in chaining)  77

 1.3.22           (Practice on Ranging and chaining    
   in sloping ground)     81

 1.3.23              ( )    

    (Practice on Chain survey around a given small building by    
   triangulation  and traversing)  82

 1.3.24      ABCDE                 

       (Plot and calculate the area of the given closed polygonal     
  shape of eld ABCDE & F on a ground by cross sta )  89

 1.3.25            (Practice on Chain survey     
  to an open land for layout plots)  91

   4 :   (Compass Survey)

 1.4.26   /     (Centering of compass/Temporary     
  adjustment of compass)  92  

 1.4.27     AB     (Determine the bearings of a given    
   line AB)   7 93 

 1.4.28 ABC                    
  (Observe the bearings of a given triangular plot of ABC and calculate the    
  included angles)  96

 1.4.29 ABCDEF                   
    (Observe the bearings of a given hexagonal plot of ABCDEF and     
  calculate the included angles)  97

   5 :    (Computer aided drafting)

 1.5.30    (Understanding computer) 8 100

   6 :    (Plane Table Surveying)

 1.6.31                   
  ( ,  ,  )     (Demonstration of instrument used    
   for plane table surveying & their uses (alidade, U fork, trough compass)     
  Set up the plane table) 10 119 

 1.6. 32           (Practice the method of  plane     
  tabling by radiation method)  122
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(ix)

  .        .

   

 1.6.33        (Determination of  height by      
  telescopic  alidade)  126

   7 :  (Theodolite)

 1.7.34       (Practice to setup of  theodolite)     127

 1.7.35        (Reading the vernier and booking)  129

 1.7.36  - 1     (   ) Perform permanent     
  adjustment of Theodolite - 1 (Plate level test)   130 

 1.7.37        (  ) Measurement of horizontal     
  angle by various methods (Ordinary method)  135

 1.7.38     (  ) Setting out an angle (Ordinary method)  140

 1.7.39     (   ) Measurement of vertical angle     
  (Angle of elevation)  141  

 1.7.40        (  - I) Prolongation of  line by various     
  methods  (Method - I)  145  
 1.7.41         (   )    
  (Determination of height of an inaccessible object by theodolite     
  (Single plane method)  148

 1.7.42   /       (   ) (        
  ) Traversing (closed & open) using Theodolite & tape/chain     
  (Open traverse di erent angle)  149

 1.7.43         (Measurement of horizontal angle and     
  bearing of line)  154

 1.7.44         (Computation of  Co-ordinate from the    
  bearing  angle and length) 11 155

 1.7.45      (Preparation of gales traverse table)  156

 1.7.46        (  ) Computation of  area using     
  co-ordinates (Gales traverse)  158

 1.7.47       (Determine omitted measurement)  160 

   8 :  (Leveling)

 1.8.48             (Practice in setting     
  up of dumpy level and performing  temporary adjustments)  163  
 1.8.49      (Practice in sta  reading)   166 

 1.8.50       (Practice in Simple levelling)  168  
 1.8.51   (  )    (Practice Di erential levelling     
  ( y levelling)  12 169

 1.8.52      (Practice in Reciprocal levelling)  170  
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(x)

  .               .

           

 1.8.53      (Carryout levelling eld book)  171  
 1.8.54      (         )       
  (Equate reduction of level (Rise and fall method and height of collimation     
  method) comparison of method)  173  

 1.8.55         (RL) Solve problems on reduction of    
   levels (RL)   175 

 1.8.56     ( /  )(Practice levelling with (sauto/digital level)  177 
 1.8.57         -      (Practice    
  pro le levelling or longitudinal and cross section levelling - plotting pro le)  178  

 1.8.58     (Check levelling)  180

   9 :     (Road Project Survey)

 1.9.59   (Road Project) :   (Reconnaissance Survey)  182

 1.9.60   (Road Project) :   (Preliminary Survey)     13 183  

 1.9.61   (Road Project) :    (Final location Survey)  184
 1.9.62        (Pro le of longitudinal and    
  levelling and plotting)  185

   10 :    (Computer Aided Drafting)

 1.10.63 AutoCAD (  )        (Prepare traverse    
  drawing using Auto Cad (Co-ordinate system)  192
 1.10.64      (Prepare a simple building) 14 194

 1.10.65 AutoCad     (   ) Drawing using AutoCAD    
  (Starting  a drawing)  196
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(xi)

 /  

         |

 . .     .

 1  Concept of drawing & sheet layout following safety precautions  1.1.01 - 1.2.09
 2 Draw lettering & numbering applying drawing instruments  1.2.10 & 1.2.11
 3 Draw plain geometrical gures, curves & conics  1.2.12

 4  Construct plain scale, diagonal scale, comparative scale, vernier scale  1.2.13 & 1.2.14
 5  Draw conventional signs & symbols used in surveying  1.2.15 & 1.2.16

 6  Perform site survey using chain/ tape & prepare a site plan  1.3.17 - 1.3.25
 7  Perform the site survey using prismatic compass  1.4.26 - 1.4.29

 8  Perform AutoCAD drawing  1.5.30

 9  Perform the site survey using plane table  1.6.61 - 1.6.33

 10  Perform theodolite survey  1.7.34 - 1.7.41

 11  Perform traverse survey by Theodolite & prepare a site map  1.7.42 - 1.7.47

 12  Determine of R.L & heights of di erent points by levelling instruments  1.8.48 - 1.8.58

 13  Perform a road project survey  1.9.59 - 1.9.62

 14  Perform AutoCAD drawing (single story building)  1.10.63 - 1.10.65
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(xii)

SYLLABUS

Duration Reference Learning
Outcome

Professional Skills
(Trade Practical)

with Indicative hours

Professional Knowledge
(Trade Theory)

Professional
Skill 56 Hrs.;

Professional
Knowledge
12 Hrs.

Concept of drawing &
sheet layout following
safety precautions.

1. Demonstrate of tools &
equipment used in the trade.
(6 hrs.)

2. Occupational safety & Health.
(6 hrs.)

3. Introduction of safety
equipments and their uses.
(10 hrs.)

4. Introduction of first aid, health,
safety & environmental
guidelines, legislations &
regulations as applicable. (8 hrs.)

5. Personal Protective Equipment
(PPE). (8 hrs.)

6. Hazard identification and
avoidance, Safety signs for
Danger. (4 hrs.)

7. Use of drawing instruments and
equipments with care. (4 hrs.)

8. Method of fixing of drawing sheet
on drawing board. (2 hrs.)

9. Layout of different size of drawing
sheet and folding of sheets.
(8 hrs.)

10.Lettering & numbering (Single &
double stroke) (30hrs.)

11. Types of lines and dimensioning.
(26hrs.)

Importance of safety and general
precautions related to the trade.
All necessary guidance to be
provided to the newcomers to
become familiar with the working of
ITI system.
Importance of survey or trade
Job after completion of training.
Introduction of First aid.
Job responsibility of the trade.
• Overview the subject to be

taught.
• List of the instrument

equipments to be used during
training

• Layout of drawing sheet
• Dimensions of drawing sheet.

(12 Hrs.)

Professional
Skill 56 Hrs.;

Professional
Knowledge
18 Hrs.

Professional
Skill 28Hrs.;

Professional
Knowledge
06Hrs.

Professional
Skill 28Hrs.;

Professional
Knowledge
08Hrs.

Professional
Skill 28Hrs.;

Professional
Knowledge
06 Hrs.

Draw lettering &
numbering applying
drawing instruments.

Details layout of lettering, lines &
dimensioning system. (18Hrs.)

Draw plain geometrical
figures, curves & conics

12.Construction of   plain
geometrical figures, curves &
conics. (28 hrs.)

Introduction of surveying, types of
surveying, use, application principal.
(06 Hrs.)

Construct plain scale,
diagonal scale,
comparative scale, vernier
scale.

13.Drawing of: -

14.Construction of scales - plain,
diagonal, vernier. (28 hrs.)

15.Drawing of conventional signs &
symbols (10hrs.)

16.Free hand sketch of liner
measurement instruments
(18 hrs.)

Knowledge of different types of
scales, determine of R.F & uses of
scales. (8Hrs.)

Draw conventional signs
& symbols used in
surveying.

Use & application of conventional
signs & symbols. (06 Hrs.)
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(xiii)

Professional
Skill 84 Hrs.;

Professional
Knowledge
18Hrs.

Perform site survey using
chain/ tape & prepare a site
plan.

17.Practice of folding & unfolding of
chain. (5 hrs.)

18.Equipment and instrument used to
perform surveying & testing of
chain. (5 hrs.)

19.Ranging (direct/ indirect) & distance
measure with chain/ tape. (10 hrs.)

20.Offset taking & entering field book.
(6 hrs.)

21.Overcoming obstacles in chaining.
(6 hrs.)

22.Chaining on sloping ground.
(10 hrs.)

23.Conduct a chain survey of a small
area with all details and plotting the
map. (20hrs.)

24.Calculating the area of site. (6 hrs.)

25.Prepare a site plan by the help of
chain / tape. (16hrs.)

26.Temporary adjustment of prismatic
compass. (10 hrs.)

27.Measure fore & back bearing of a
line. (10 hrs.)

28.Measure true bearing of a line.
(20 hrs.)

29.Prepare a closed & open traverse
using prismatic compass measure
the bearings, entry into field book,
calculation of correct bearing and
adjust. (Local attraction),
determine the closing error and
adjust. Plotting the same. (72hrs.)

Uses of Chain/ tape, testing of a
chain & correction. Ranging (direct
& indirect), Principle of chain
survey, application. Terms used in
chain survey,
Offset, types of offsets, limit of
offset, field book, types of field book,
entry of field book method of
chaining in slopping ground.
Field procedure of chain survey
errors in chain survey, plotting
procedure.
Calculation of area (regular &
irregular figure)
Knowledge of site plan. (18hrs.)

Professional
Skill 112
Hrs.;

Professional
Knowledge
24 Hrs.

Perform the site survey
using prismatic compass

Basic terms used in compass
survey.
Instrument & it setting up.
Conversion of bearing web to R.B.
Calculation of included angle from
bearing local attraction, magnetic
declination and true bearing,
closing error.
Adjustment of closing error,
precaution in using prismatic
compass. (24 hrs.)

Professional
Skill 28
Hrs.;

Professional
Knowledge
06Hrs.

Professional
Skill 84
Hrs.;

Professional
Knowledge
18Hrs.

Perform Auto CAD drawing 30.Practice with AutoCAD using
commands (28 hrs.)

Introduction to Auto CAD. Use
AutoCAD command. (06 hrs.)

Perform the site survey
using the plane table.

Plane table survey, principle, merits
& demerits
Instrument used in plane table
survey setting up the plane table.
(centering, levelling, orientation)
Methods of plane table survey
(radiation, intersection, resection,
traversing)
Error in plane table survey. (18hrs.)

31.Demonstration of    instrument used
for plane table surveying &their
uses (alidade, U-fork, trough
compass)

Set up the plane table (24hrs.)

• Centring

• Levelling

• Orientation

32.Practice the method of plane tabling
(40hrs.)

• Radiation
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(xiv)

• Intersection

• Resection

• Traversing

33.Determination of height by telescopic
alidade (20 hrs.)

34.Practice to set up the
Theodolite(05hrs.)

35.Reading the vernier& booking (hor./
ver.) Angle. (05hrs.)

36.Perform permanent adjustment of
Theodolite(05hrs.)

37.Measurement of horizontal angle by
various methods. (10hrs.)

38.Setting out the angles. (5hrs.)

39.Measurement of vertical angle,
deflection angle (10 hrs.)

40.Prolongation of line by various
methods. (8hrs.)

41.Determination of height of
inaccessible object by Theodolite.
(8hrs.)

42.Traversing (closed & open) using
Theodolite & tape/chain (15 hrs.)

43.Measurement of horizontal angles &
bearing of a line.      (15 hrs.)

44.Computation of coordinates from the
bearing, angle length. (15 hrs.)

45.Preparation of gales traverse table
(15 hrs.)

46.Computation of area using co-
ordinates (15 hrs.)

47.Determine omitted measurements
(09 hrs.)

48.Practice in setting up of dumpy level
and performing temporary
adjustments (10 hrs.)

49.Practice in staff reading(05hrs.)

50.Practice in simple levelling (10 hrs.)

51.Practice differential levelling (fly
levelling) (10 hrs.)

52.Practice reciprocal levelling. (10hrs.)

53.Carryout levelling field book. (02hrs.)

54.Equate reduction of level (rise fall
method, height of instrument
method) comparison of method.
(10hrs.)

Professional
Skill56 Hrs.;

Professional
Knowledge
18Hrs.

Perform Theodolite
survey.

Introduction to Theodolite.
Types of Theodolite, parts of
Theodolite, Terms used in
Theodolite survey. Temporary
adjustment of Theodolite, Angle
measurement process. Reading of
angles, f ield book entry of
measured angles.
Permanent adjustment of
Theodolite. (18hrs.)

Professional
Skill 84Hrs.;

Professional
Knowledge
24Hrs.

Perform traverse survey by
Theodolite & prepare a site
map.

Traversing using theodolite (closed
& open), traverse computation,
determination of consecutive
coordinates, independent co-
ordinate, checking & balancing of
traverse, preparation of gales
traverse table, computation of area
using co-ordinates, calculation of
omitted measurement (24hrs.)

Professional
Skill 84Hrs.;

Professional
Knowledge
18Hrs.

Determine of RL and
heights of different points
by levelling instruments.

Introduction to levelling.

Types of levelling instrument.

Technical terms used in levelling

Temporary & permanent
adjustment.

Different types of levelling

Entry of level book.

(Reduced level calculation method)

Curvature & refraction effect
sensitivity of bubble tube.

Common error and their
elimination.

Degree of accuracy. (18hrs.)
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(xv)

55.Solve problems on reduction of
level. (02hrs.)

56.Practice levelling with (auto / digital
level) (10hrs.)

57.Practice profile levelling or
longitudinal & cross section
levelling, plotting the profile.
(10 hrs.)

58.Check levelling (05hrs.)

59.Road project reconnaissance.
(5hrs.)

60.Preliminary survey. (10 hrs.)

61.Final location survey including
preparation of route map. (21 hrs.)

62.Profile or longitudinal &cross-
sectional levelling & plotting.
(20hrs.)

63.Prepare traverse drawing using
Auto cad. (10 hrs.)

64.Prepare a simple building (20 hrs.)

65.Drawing using   Auto cad. (26 hrs.)

Professional
Skill 56Hrs.;

Professional
Knowledge
12Hrs.

Perform a road project
survey.

shift

Types of surveys for location of a
road. Points to be considered
during reconnaissance survey.
Classification of roads and terms
used in road engineering, alignment
of roads relative importance of
length of road, height of
embankment depth of cutting &
filling, road gradients super elevation
etc.  (12hrs.)

Use AutoCAD command for
drawings. (18hrs.)

Professional
Skill 56
Hrs.;

Professional
Knowledge
12Hrs.

Perform AutoCAD drawing
(single story building)
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 1

(Construction) 1.1.01
(Surveyor) -                                           

(List of Instruments and equipment 
to be used in the trade)

• 

1

2

3 ( ) - 20m , 30m

4

5 ( )

6 ( )

7 ( )

8 ( )

9

10 ......

11 ( )

12

13 &

14

15

16

17

18

19 GPS 

20 CAD ....... ,
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 2 (NSQF - 2022) - : 1.1.01

(Tools and equipments used in the trade)

•
•
•
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 3(NSQF - 2022) - : 1.1.01
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 4 (NSQF - 2022) - : 1.1.01
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 5(NSQF - 2022) - : 1.1.01
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 7

 (Construction) 1.1.02
(Surveyor) -                                            

(Occupational safety and health)

(OSH) ,
, , ,

,

 (Fig 1)

,

,
,

(Fig 2)

ILO/WHO (1995)
-

, ,
, ,

,
, , , ,

,

,
,

, , , .

,
,

1 

2 ( ), ,
,

3 ,
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 8

 (Construction) 1.1.03 
Surveyor                                             

& (Introduction of safety equipments & uses)

           (Requirements)
(Materials)

 • 200 -1 No.
 • ( )   -1 No.
 •   -1 No.
 • -1 No.

• -1 No.
• -1 No.
• -1 No.

(PROCEDURE)

1

1 

2

3

4 , ,

5

6 PVC

7 ( )

8 

9 

10 3 -

11 

12 

13 HV

14 

2

1 

2 

3 
(Fig 1 & 2)

4 
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 9

7 

8 

9  

10 

11  

12 
( )

13 
 (Fig 4)

14  

(Fig 5)

3
1 

 – 

 –  

 –

 – ( )

2 

 – 

 – 

 – ( -
)

3

 – 

 – 
 – 

 – ,

 – ,

4  

– 

– , , ,

– 

5 ,

6 (Fig 3)

15 

(NSQF - 2022) - : 1.1.03 
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 10

 

 --  CO2

 --  

 --  

-- ,

(

)

--

5 

, ,

1 , ,
 (Fig 1a & b)

2
(Fig 1c)

3 
(Fig 1d)

4 

(Use of fire extinguishers)   

5  

6 D

(NSQF -  2022) - : 1.1.03 
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 1

‘ : , , ,

‘B’: ( , , )

‘C’:

‘D’:

(NSQF - 2022) - : 1.1.03 

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



 12

7 CO2 ( )

8 CO2

9 (Fig 6)

11 (
) (Fig 8)

12  
(Fig 8)

13 15  (Fig 9)

(Caution)

•

•

•
,

• ,
,

• .

P.A.S.S.

P

A

S

S

10  (Fig 7) (
) (Fig 7)

(NSQF - 2022) - : 1.1.03 
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 13

 (Construction) 1.1.04
(Surveyor) -                                            

(Elementary first aid - And Health safety)

•
•
•
•

(Requirements)
(Equipment/Materials)

( )   - 20 Nos.

(PROCEDURE)

1

2 
 (Fig 2)

3 
 (Fig 3)

4 

2

1 

2 (
, )

3 

4 (
)

1 
 (Fig 1)
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 14

5 
|

6 , -
|

7 

8 

3

1 ( ) .
|

2 
|

3 |

4 |

5 
|

4

1 ( )

2  

3 ,
, -

Fig 2

4 -
, 3

-

5 
,

, Fig 
4

6 ,
, Fig 5 ,

,

7 
, ,

.

(NSQF - 2022) - : 1.1.04 
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 15

8 ,

.

9 

5

1 ,
,

Fig 6

2 ,
Fig 6

3 , -
-

Fig 7

4 ,
Fig 8 , |

(NSQF - 2022) - : 1.1.04 
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5 6 

6 

1 

 (Fig 9)

2 
 | (Fig 10)

3 Fig 11 ,

4 
12

,
,

 (Fig 12)

5 ( )

, ,
8 

10 
, 12

( 20 )

,

Fig

(NSQF - 2022) - : 1.1.04 
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1 

(Fig 14)

5 ,
 (Fig 17)

6 5,

7 (Fig 18)

8 (
) (Fig 19)

9 15 
, ,

2

3 -
 (Fig 15)

4 ,

(Fig 16)

 (NSQF - 2022) - : 1.1.04 
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10 ,

11 
Fig 20 |

1

2

(NSQF - 2022) - : 1.1.04 
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 (Construction)                                                                          1.1.05
(Surveyor) -                                                                              

 (Personal protective equipment (Occupational 
Safety)

PPE (PPE)
• 

1  PPE PPE
, ( ) PPE  1

2  PPE
 1

PPE
PPE

PPE

(PROCEDURE)

 1

   1

    2

PPE

(Requirements)
(Tools / Equipments)

• PPES - 1 No.

• PPE ( ) -
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     3

     4

     5

    6

 PPE
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 (Construction)       1.1.06
(Surveyor) -                                                                             

(Safety signs Danger)

(Requirements)

(Materials)

•    -1 No.
• - 1No.

•  - 1 No.

(PROCEDURE)

1

1 .

2
1

1

2

3
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(NSQF - 2022) - : 1.1.06 
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5

6

7

8
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9

11

10

12

13

                     

(NSQF - 2022) - : 1.1.06 
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2
1

1

2

3

1 
|  3

2 |

3

 2

                        
                  

                                                       

 1  

 2  

 3  

 4  

 5  

 6  

 7  

 8   

(NSQF - 2022) - : 1.1.06 
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(Hazard - Identification Avoidness)

• 
• 
• 

,
,

,

(Basic hazards)

,

,

(Prevention is better than cure)

•

•

•

•

• , ,

•

(Health and Safety programmes)

(Fig 3), ,
,

• -

•

•
.

•
.

•

, ,

, , -

1
,

2

3
,

4
, ,

- ,

5

(NSQF - 2022) - : 1.1.06 
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6 7

8
,

(Occupational hazard)

,
,

,

 (Basic hazards)

,

,

(Physical hazards)

, ,
, , , , ,

,
, , , , , ,

• (Ventilation):-

, ,

,
,

(Noise and Vibration) :
( ) -

(Fig 1)

• (Electricity)

•

•

• burns

• falls

, (Fig 2)

(NSQF - 2022) - : 1.1.06 
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,
,

,
, ,

, ,
, , , ,

,

 |

(Heat Stress): ,
,

,
,

( ) ,
)

.

(lighting):

  •  - 37°C

  •  - 38°C - 40°C

41°C 

                     

• •

• •
• •
• •
• •
• •
• •
• •
• •

•
•

                                
•   • 

 

 • • 

    

 •   • 

    

•  • 

  •
•

•

( , )

, ,
,

(CHEMICAL POISONING)

Poison

(Ingestion)
(Inhalation)

(Absorption or)
(Injection)

(Biological hazards) (Fig 3) ,

, ,
, ,

, , , -
,  (Fig 4)

 (Ergonomic hazards) (Fig 5)
,

,
, - , -

(MSDs) ,
MSD

| 

(NSQF - 2022) - : 1.1.06 
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-
, ,

, , ,
-

MSDs
.

, ,

, ,

, ,

,

,
-

,

,

|

(Fig 6) ,
, , ,

, ,
, ,

|

(Fig 7)
,

,

|

(NSQF - 2022) - : 1.1.06 
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(Psychosocial hazards):
, -

,

 

,

•

•

•

•

• ( ,
, , )

•

(Occupational hygiene)

( ) (Fig 8)

, ,

 (Fig 9)

(Occupational 
disease/Disorders & its prevention)

,
, -

,

 |

, , , , , ,

,
,

,
 |

,

, ,
,

,
- , ,

, , , ,
, , ,

,

,

(NSQF - 2022) - : 1.1.06 
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(Regulations safety)

 |

(Fire safety):

,
|

,

|

(Stored pressure)

-  (Cartridge operated)

,
,

,
,

, ,
,

,

,
,
. ,

,
(- 60 )

, , , ( ABC 
BC) ( D)

A , , , ,
2 ½ (9.46 

)

A

A
1 ,

,
A

B ,
6lbs (2.72kg)

(NSQF - 2022) - : 1.1.06 
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(Construction)  1.2.07 
(Surveyor) -

( ) (Use of drawing 
instrument and equipment with care (line, angle and patterns)

T

1 14
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(PROCEDURE)

(Horizontal line)

T
(Fig 4)

• 100 mm . (AE  15 mm)

• 100 mm 
Fig 2

10
(Fig 3) 

2

10 mm
 5

• 30°/60° ‘T’
GH 15 mm

(Fig 6)

(NSQF - 2022) -

A2 1

• T EF 5
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• 45° 45°
(Fig 9)

• ‘T’

• 60° (Fig 6)

• 100 
mm Fig 7

•

3 6: (Inclined lines)

• 45°

• ‘T’ EF 15 mm 
(3)

• JK

• , 10 mm
(Fig 8) 

• ‘T’

• 4, 5 6

• 4 45° (Fig 10)

• 30°/60° ‘T’ 30° 60° 

• 5 30° (Fig 11)

• , ‘T’ EF

(NSQF - 2022) -
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6 , 60° (Fig 12)

8: (Tile pattern)
• 100 mm  (Fig 14 a) 

• 10 mm  (Fig 14 
b) 

• 20 mm x 10 mm
 | (Fig 14 c)

 9:  (Square pattern)

• 100 mm ABCD CD 30° 
(Fig 15a)

• A, B, C

• 60°, 75° 90°
(Fig 15c, d, e)

7:  (Triangles in a square)

• 100 mm (Fig 13a)

• 13b 80 mm

• 45° T
(Fig13c & 13d) 

10: (Irregular pattern)(Fig 16)

• 90 mm AB

• BC, CD, DE, EF, FG, GH, HJ, JK .16

• KA KA

• JKA KAB

11

Fig 17 (i) (ii)

(NSQF - 2022) -
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 (Skill sequence) 

(Drawing horizontal lines)

T

‘T’ ( )

60°

12

• AB 40 mm
AB BC

• BC AB

• C AB

• C D , CD 12 mm

• DE 16°

• EF 12 mm

• FG 16°

•
(Fig 18)

 13 

• Fig 19 (i iv)
(v) 

 14

• Fig 20 (i iv)
 |

(NSQF - 2022) -

Fig 1
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(Drawing vertical and inclined lines 
30°, 45° & 60°)

30°, 45° 60°
15°

 (Vertical lines)

- ‘T’

- ‘T’ 

- ,
(Fig 1) 

- (45°, 60° & 30°)

15° (Inclined lines at 
angles - in multiplies of 15°)

‘T’
Fig 3

(NSQF - 2022) -

(Inclined lines)- 30°, 45°

- ‘T’ 

- Fig 2
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(Drawing perpendicular using setsquares)

1 (Fig 1a)

( )

(
)

,

-
(15°, 30°, 45°, 60°... ... )

(Drawing parallel lines using setsquares)

( )
,  1

, (
)

(NSQF - 2022) -

2 (Fig 1b)

( )
,

,

1b
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(Construction)  1.2.08
(Surveyor)-

(Method of  fixing drawing sheet) 

•

•

•

• T-

• ,

• T-
(Fig 1)

•

•

•

-

(PROCEDURE)
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(Construction)   1.2.09
(Surveyor) -

(Layout of different size of 
drawing sheet and folding of sheets) 

• 

Ao -  (841 x 1189)

•

• , Fig 1

• ,
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(Construction)                                                                                      1.2.10
(Surveyor) -

(To print letters  single stroke and double stroke by freehand IN 7:4 and 5:4 & 
dimensioning)

,
•

Fig

-

•

•

•

• H HB

(PROCEDURE)
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(Construction) 1.2.11
(Surveyor) -

(To draw types of  convention lines)

    A1
A2

    B1
( ) B2

B3
B4
B5
B6
B7
B8

B9
C1
&
D1

E1
E2
F1
F2
G1
G2
G3
H1

J1

K1
K2

K3
K4
K5

•

(PROCEDURE)
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(Dimensioning techniques)

•

• Fig 2

•

•

(Fig 3)

Fig 1

(NSQF - 2022) -
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(Construction)  1.2.12
(Surveyor) -

(Construction of plane geometrical figures)

• 70mm AB

• A , AB

• , B AB

• C

• AC BC

•

, AB =35mm, AC = 60 mm & 
BC =40mm

• AB = 35 mm

•  ‘A’ 60 mm 

• B 40 mm ,
C

 CA CB A BC 

AB = 80 mm, BC = 60 mm

• 60 mm  BC

• B 80 mm 

• AC 

• ABC 

AB = 50 mm CAB = ABC= 65°

• AB = 50 mm 

• A B 65°

• C , ABC 

(Fig 1E)

50 mm

• 50 mm AB

• A , ‘r’
AB ‘P’

• P’ ‘r’
‘Q’

• ‘Q’ ‘r’ ‘R’ 

• QR S 

• AS 50 mm AD = 50 mm

•  B D , AD AB
ABCD 

 (PROCEDURE)
1 (Fig 1A)

2 (Fig 1B)

3 (Fig 1C)

4 (Fig 1D)

5
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• 75 mm 45 mm

• 75 mm

• A B ,

• C D AD BC 45mm

• CD

= 75 mm 40 mm, 50° - 75 mm 
AB

• 40 mm AD AB 50°

• D AB

• B AD
‘C’

BC DC ABCD

• 75 mm AB AD
500

• B D, C R75
.

• DC BC , ABCD 

AB = 60 mm, CD = 30 mm,
= 40 mm, DA = 45 mm

• 60 mm AB .

• 40 mm , A  B

• (AB )

• D D1 45mm A 

•

• B C C1

• A D D1 . ABCD/ABC1D1

(NSQF - 2022) -

6 (Fig 1F)

7 (Fig 1G)

8 (Fig 1H)

9  (Fig 1I)
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(To construct polygons)

•

A (Fig 1) • A3, A4, A5 A6

• B AB A6 C

• C , A5 D 

• E 

A (Fig 3)

• 30 mm AB

• 30 mm AB 

• BA

• A  AB 

• (
)

• P 1,2,3,4,5,6 

• 2A AB 0 

• 0 OA OB

• C,D,E,F  2 BC = CD 
= DE = EF = F2 = AB = 2A

• BC, CD, DE, EF a

(Fig 2)
A

• A2

• B , BP AB AB

• AP

• B BA AP

• AB AP AP 4
6

• 5 4-6

• 6-7, 7-8, 8-9, 9-10 4-5

• 7, 7A, AB

• BC, CD, DE, EF, FG AB

• BC, CD, DE, EF, FG GA

• ABCDEFG

• 5 4 6 - (Fig 4a) 

-
 (Fig 4b)

(NSQF - 2022) -

 (PROCEDURE)

1
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80 mm (Fig 5)

• DF

• 10 (
)

• 1,3,5,7 9

• 02, 04, 06, 08, 010

• 1(F)

• A B 0-2 0-10

• 3,5,7,9 C,D
E

• BC, CD, DE, EA

• ABCDE

(Fig 7)

38 mm

• 38 mm AB

• A B F G
AB

• G F

• AB , G , A B
H J ,

FG K

• HK (b) C

• JK (a) E

• AE BC

• E C, AB, D

• ED CD ABCDE

(NSQF - 2022) -

• AH 80 mm ( )

• `O’ OA

• AH 5 ( )

• A H , AH P

• P2 B

• BC, CD, DE, EF AB

•

• ABCDEF

80 mm (Fig 6)

• O OF 80 mm
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(Conic sections)

•

•

• AA

• BB

• CC

• DD 

(Constructing of ellipse by different methods)

•

100 mm 60 mm

• 100 mm 60 mm EFGH

• 4 AB CD  ‘O’ 

• AO OB 5

• AE, AG, BF BH 5

• C1, C2, C3, C4, D1, D2, D3 D4

• P1, P2 C D
Ca, Cb, Da, Db

• A, P1, P2

(NSQF - 2022) -

1 (Fig 1A)
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= 100 mm, = 60 mm

• AB (100mm) CD (60mm) ,
O

• O OA OC

• ‘O’ 4

• A, B, C

• a1, b1, c1

• a, b, c…

• a1, b1
p1, p2…..

•

• foci - (A)
‘C’

F1, F2

P X Y

X2/a2 Y2/b2 = 1

A = 50 mm B = 30 mm

• AB (100 mm) CD (55 mm)
,

• C , , F1 F2
AB

• F1 F2 1, 2, 3

• F1 F2 A-1, AB 

• F1 F2 B-1
P1

• P2, P3

• P1 P2
A B

(NSQF - 2022) -

2 (Fig 1B)

3 (Fig 1C)
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(Parabola and hyperbola)

1 50 mm (Fig 1)

2 200 mm 60 mm (Fig 2)

• AB & CD 
5 AE ED

• AD  E , AB CD 

• AED , EF

• P1, P2, P3, P4 

• BEC P1, P2

• D-D1

• X XX1,

‘F XX1 = X 50 mm ( )

• XF  V

• V 1,2,3,4...

• ,

• F , X-1 , 1
( ) , P1 & P11

• X-2 , F , ,
P2 & P21 

• P3, P4.... P31, P41

•

• 1,2 3 XX ( )

•

• 200 mm 60 mm ABCD

• AD BC E F ,
EF

3 80 mm 30 mm (Fig 3)
• 80 mm  60 mm ( )

.

• BD  V,

• AB BC

• AB 1,2,3

1’, 2’, 3’ , CB

1-1’, 2-2’..... 7-7’

(NSQF - 2022) -
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4 80 60 60°/120° (Fig 4)

A, V C . AC
1’1’, 2 2’ ,

• Fig 3

• O

• A B O

•

• 1-1,2-2...5-5

(NSQF - 2022) -
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80 mm 60 mm Fig 5

• ABCD AB CD XX

• AX XB 
4 1,2,3

• 1,2 3 , XX ( )

•

1-1’ BC (1/4)2 = 1/16 x 60 = 3.75 mm

2-2’ BC (2/4)2 = 1/4 x 60 = 15 mm

3-3’ BC (3/4)2 = 9/16 x 60 = 33.75 mm

• 3’, 2’, 1’ D-X-C 

(Fig 6)

A B -

• O

•  A & B O

• AO BO

• , 1-1, 2-2.....5-5

• 1-1, 2-2, 3-3, 4-4, 5-5,
,

•

(NSQF - 2022) -
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(Construction) 1.2.13 
(Surveyor)-

(To construct  plain scale, comparative 
scale and diagonal scale)

R.F

•

 (PROCEDURE)

1 1:60 3.7

• R.F= =1cm/60cm=1/60

• = R.F. x 

• =1/60x6m=1/10 =10cm

• 10 cm (Fig 1)

• 10cmx0.5 cm

• 6 , 1

• 0 ( )
1,2,3,4 5

• 10 - ,
1dm

• 3.7
RF 1 40

• -

• -

• , , DECIMETR
R.F 

• 3.7 = 0( ) 3
0 ( ) 7 -

• 10 ( ) RF 1 20
1.2

2 (°F) °C (Fig 2)
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• 15 cm AB ( °C 
°F )

• 10

• °C (100 ) 0,10,20....100
, °F 180

32, 50, 68....212

• °C 10 (
1°C )

• °F , 18 (
1°F )

.

3 4 2.69 1.09 0.08 (RF = 1/25) (FIG 3)

= RF x
1
25

x 4 x 100 = 16 cm

• 16 cm x 4 cm ABCD

• ABCD 4 EF GH 
& IJ

• AB 11, 21, 
31...101

• 1, 2......

• BF 10 1’2’3’
, 10 cm (1 DM) 

• ( ) ABFE

• EF GH, IJ  & 
DC AE

AB

• 2.69 (Fig 3)

2.00

0.60

cm 0.09

1.09 0.08 Fig 3 

(NSQF - 2022) -
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(Construction) 1.2.14 
(Surveyor)                                         

To construct vernier scale) 

•

(PROCEDURE)

1 (Fig 1)

RF = 1
25

 1 cm 4
1
25

: x 4 x 100 = 16 cm

• 4
 1

•

• 11 MSD ( )

• ( ) 10 ,
1.1 DM 0.11 mm

, Figure 1

(i) 0.21  = 0.1 0.11 = 0.21

(ii) 2.74  = 2.3 0.44 = 2.74

0.44 ‘0’
2.3

(iii) 3.89  = 2.9 0.99

 0.99 O’ 9
2.9 
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Construction) 
(Surveyor)

 (Symbols for Materials and survey)

•

(PROCEDURE)

1 Fig

Fig  1
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Construction)  1.2.16 
(Surveyor)                                        

Free hand sketching of instruments)

(PROCEDURE)
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 (Construction)  1.3.17         
(Surveyor)                                          

 (Practice on Unfolding, stretching 
and folding of metric chain)      

(Requirements)

(Tools/Equipments/Instruments)

20m/30m

(PROCEDURE)

1 (Fig 1)

1

2 (Follower)

3 (Leader)

1 (Follower:) 2 (Leader) 

2
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3

1

2

3

4 (Fig 2)

(NSQF - 2022) -
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 (Construction)                                                                                   1.3.18
(Surveyor)-  

(Practice on testing 
of chain, tape, optical square and cross staff)

(Tools/Equipments/Instruments)

15 3

5 - 2 Nos.
2 - 2 Nos.

(30m) - 1 No.

(PROCEDURE)

1 (20m/30m) 30m
1

1
30 20

2 10
(Fig 1)

3

4

2
5

6 30 20

7 Fig

- 1 No.
2 3mm - 3cmØ - 5 Nos.

 - 1 No.
- 1 No.

8

9  

 (Fig 3)

10

(Requirements)

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



          69

20

2

2

3 ‘B’ A ‘B’  ‘A’ 

4 ‘B’

5 ‘A’ B ‘D’ ‘D’ 

6 ‘D’ B

7

3

1 30 XY  (Fig 6)

2  X Y 

3 XY 

4  Y AB

5 CD’

6 900 ‘cd’ xy

7 ab’ R

(NSQF - 2022) -

20
30

1 C (15m) 30m
AB (Fig 5)
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(Construction) 1.3.19
(Surveyor)

(Practice on ranging)

(Requirements)

1 50 A B
(Fig 1)

4 C'

5 AB

6

7

8

2 AB

1 A C 
B

2 (Arrow) 

3 B 

4

5 AB = +

2 A B

3 A, B A 2 

(Tools/Equipments/Instruments)

20m/30m 1 No.

2/3m-3cm Ø 3 Nos.

A o 40cm 4mm Ø - 10 Nos.
30m - 1 No.

(PROCEDURE)

1 AB 
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3 (Fig 2)

1

2 A B

3 C D A B

4 C D C1 
D1

5 C1 D1 B

6 D1 C1 A’ 

7 F

8 C1 D1 D2 B

9 D2 C1 C2 C2

D2 D3 B

10 C D 

11 A, C, D D

12
A B 

4  (Fig 3)

1 X, Y

2 A, B, E X Y 

3 ‘X’ A
A Y

4 X B’ 
B’ ‘A’

5
X

6 ‘Y’

7

8  X, F, E, B, A Y

5

1 A B
4

2 A AB1

3 B1 BB1 AB1

4 AB1 BB1

(NSQF - 2022) -
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5 AB

6
Fig 4.

30m/20m 30m 15m (Practice on taking 
measurements by 30m/20m chain and 30m/15m tape)

30m 20m

15m/30m

(Requirements)
(Tools/Equipments/Instruments)

20m/30m - 1 No.
15m/30m - 1 No.

15 / 30  - 1 No.
2/3m-3cm Ø - 3 Nos.

 (Arrow) 40 - 10 Nos.

1  30m/20m 30m/20m 
1  A (Arrow) 

2 20 /30 A B AB

3 A B

4 A B (Fig 1a)

2
1 (Arrow) 

2 B

3

4 AB = (Fig 1

3 15m/30m

 (A)

15m/30m

A B

A

B

(B)

15m/30m 

15 30

(NSQF - 2022) -

AB
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 (Construction)  1.3.20
(Surveyor)  

( ) Practice in Offsetting in chain surveying)

(Requirements)

(30m)  -1 No.
(Materials)

-1 No.
 -1 No.

-1 No.

(PROCEDURE)

1

(Tools/Equipments/Instruments)

30 -1 No.
 (Arrow) -0 Nos

 -1 No.
-2 No.

 -2 No.

(Fig 1)

1 A, B AB

2 ‘A’
AB C

3 ‘B’ AB ‘D’

2  (Fig 3)
1 AB 

2

3

4 A, 1’, 2’, 3’ ...........
11’, 22’, 33’, ..........

(Fig 2)

4 PQ AB

5 ‘p’

6

7 AB P C

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



74

3: (Fig 4)

(Skill Sequence)

(Finding the foot of the perpendicular offset)

1 AB 

2 2,3,4,5
C  D

3 C, D H 

4 CH DH

5

1 A’ (Fig 1)

2 B

3 B 
AB

4 A’

5 AB
(Fig 1)

C AB 

6 A’ 
‘B’

7 AB’ ‘C’

8

9

Finding the foot of the perpendicular 
offset (Optical Square)

1 a’

2 B’

3 AB’

4 ‘B’

5 AB’  ‘A’

(NSQF - 2022) -

6

‘B’ D
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(Practice on Setting out right 
angle using chain and tape)              

(Requirements)
(Tools/Equipments/Instruments)

30 - 1 No.

30  - 1 No.

15cm 2.5/3cmθ  - 1 No.       
40cm  4mm  10 Nos.

1

A, B C 

1 AB

2 C’

A (Fig 1a)

3 AB C 3m E

4 E 5 

5 C 4

6
D

7 DCB 90°

B (Fig 1B)

8 AB C  E  F
EC CF 

9 E  F 5m

10 D 

11 DCE 900

C (Fig 1c)

12 AB F 
C 5

13 5 C

14 F FC (5m)

15 E AB

16 EF D’

17  EF = FD = 5

18 DC

19 DCE 900 

2

A (Fig 2a)

1 AB

2  E 

3 AB D

4 D DE 
F

(NSQF - 2022) -

5 EF C

6 CD, AB
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 (Fig 2B)

7 AB

8 E

9 AB D

(NSQF - 2022) - 

10 ED’ F

11 ‘F EF FD
C

12 CD AB

(Marking an arc on ground)

5

1 E (Fig 1)

2 5

3

4 (Arrow) 5

5 E (Arrow) 5m 
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(Construction)  1.3.21
(Surveyor)

(Practice on overcoming obstacles in chaining)

(Requirements)
(Tools/Equipments/Instruments)

30 - 1 No.

2/3m-3cmØ -  4 Nos.

30m -  1 No.
- 1 No.

(Arrow) - 40 - 0 Nos. 

(PROCEDURE)

1

(i)

1 A B

2 C1 D1 

C1, D1  (Fig 1a)

3 D1 C1 D1, C2 
A (Fig 1b 1)

4 C2 D1 B C2D2 
B (Fig 1b 2)

5 D2 C2 A
D2C3A (Fig 1b 3)

6 C 
CB D D 

C DA 

7 C D AB
(Fig 1b 4 5)
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8 C D B (Fig 2)

9 (Fig 3)

2

1 (Fig 1)

(NSQF - 2022) -

10 A B
a Fig 4

11 A AB1

12 B1 BB1 AB1

13 AB1 BB1

14 AB

15

1 A & B 

2 AB C & D

3 C ‘E’

4 CE D A F 

5 EF CD EF = CD

2 (Fig 2)

6 A & B

7 AB C & D

8 C’ E

9 CE DE

10 CD
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3 (Fig 3) 1 2
CE2 + EF2 - CF2      CE2 + ED2 - CD2

-------------------------  =  -------------------------  -----> (3)
2CE. EF             2CE.ED

3 CD

(ii) (Fig 4)

(NSQF - 2022) -

11 A  B AB

12 AB
C D

13  E & F E, D F 

14 ED, DF, FC CE

15 CD

  CEF  θ
CEF

CF2 = CE2 + EF2 - 2CE .EF.Cos θ
2CE.EF.Cos θ = CE2 + EF2 - CF2          
   CE2 + EF2 - CF2 
Cos θ = --------------------------  -----> (1)
  2 CE.EF

 CD2 = CE2 + ED2 - 2CE.ED.Cos q
2CE.ED.Cos q = CE2 + ED2 - CD2

         CE2 + ED2 - CD2 
Cos θ = --------------------------  -----> (2)
  2 CE.ED

16 A & B AB

17 C D

18  ‘E’ CE ED 

CED = 900

19 ED

20 ED  F ED = DF

21 AB G  FG FD 

22 DG DG CD 

3

1 BH AB
(Fig 1)

3 AB C BD 
= BC 

4 C
BD = CE

5 B CD 
B CD 

6 ED

7 F G

8 BD F G 

BD BD, BA 
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9 H  I 
AB

10 HI

11

(ii) 

1  2 

2 AB 
ABC

3 AC D DA E

4 DE DEF

5 DF G DG = DA ADG 
G

AB

6 GH GHK
K

7 KG

8 BK = AG - AB - GK
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(Construction)  1.3.22                  
(Surveyor)

(Practice on Ranging and chaining 
in sloping ground)                

(PROCEDURE)

1

(Tools/Equipments/Instruments)

20m/30m  - 1 No.

2/3m-3cm ϕ -  5 Nos.

(30m) -  1 No.

3 A

4 (6m
B

5 B 

6
(Fig 2)

7 1

8 2’ 

9 2’ 2 
 l

10 B l3, l4 
 l

11 AB = l1 + l2 + l3 + l4 + l5

- 1 No.
(Arrow) - 10 Nos.

1

2 A B
A & B (Fig 1)

(Requirements)
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(Construction)  1.3.23
(Surveyor)

(Practice on Chain survey around a given small building by triangulation  and 
traversing)

(Requirements)

(Materials)
A3  1 No.

HB - 1 No.
 - 1 No.

- 1 No.

(Tools/Equipments/Instruments)

30m  - 1 No.
(Arrow) 40 cm - 10 No.

2/3 m -  4 Nos.
30m - 1 No.

 - 1 No.
15 cm - 5 Nos.

(PROCEDURE)

1 (Fig 1)

(Field work)
1

2 A, B C

3 A, B C

4 A B

5

6

7 ‘BC’ CA’

8 ‘BC’ g’ ‘j’ ‘CA’ 
‘e’ ‘h’ (Arrow)

9 ‘D’, ‘FG’ HJ’

(Office work)
10 ‘AB’

11 A’ AC

12 BC ‘B’

13 ‘c’

14 AC BC

15  ‘AB’ ‘D’ ‘F’

16 BC CA G, 
J ‘H’, ‘E’

17 ‘D’, ‘HJ’ ‘GF’

18

19

20
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 2:  (Fig 2)

(Field work)
1

2 ‘A’ ‘B’

3 ‘A’ ‘B’

4 A B

5

6

7

8 ‘A’ ‘B’
‘C’

B C BC

10 C CD BC
AB

11 D

12 A B

13 A D
CD

14 C D CD

15 D A DA

(Office work)
16 AB’

17 ‘C AB B BC

18 D A

19

20

21

3 (Fig 3)

(Field work)

1

2 A B

3 A B Fig

4 A B

5

6 ‘AB’ ‘A’
B 3 (Arrow)

7
B C

8 BC

9 BC ‘B’

10 ab’

(NSQF - 2022) -

11 CD DA 

(Office work)

12 AB

13 AB 

14 AB A’

15 ‘a’ ‘ab’

16 B ‘Bb’

17 ‘B’
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18 Bb C 

19 BC

(Skill Sequence)

Preparing reference sketch to stations)

1 Fig 2

3

4

5

 (Plotting a chain survey)

1 2

2

3

7

8

9

10

11

12

13

20 CD DA

Practice on Chain survey around a given group of buildings by triangulation 
and plotting the same)                                                                                   

4

5

6
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(Requirements)
(Materials)

A3 - 1 No.
B - 1 No.

- 1 No.
-1 set.
- 1 No.
- 1 No.

 (Tools/Equipments/Instruments)
30 - 1 No.

30 - 1 No.
2 3 -  4 Nos.

- 1 No.
15 - 24 Nos

A o -  10 Nos.
- 1 No.

(PROCEDURE)

1 (Fig 1)

(Field work)

1

2: (Fig 2)

1
ABCD  E

2 AC

3 Ea, Ed

4 ab bc

3:  

1 A, B, C, D E Fig 2

(NSQF - 2022) -

4:

1 AC AB, BC, 
CD DA CE

2 Ea Eds 

3 Ab bc 

4
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5
Ed Ea ab bc

(Practice on Chain survey around campus, locating details, booking,  plotting,  
inking and colouring)

(Tools/Equipments/Instruments)
30m - 1 No.

30 m - 1 No.
2/3 m - 4 Nos.

- 1 No.
15 cm - 24 Nos.

- 1 No.

(Arrow) 40 cm -10 Nos.

- 1 No.
(Materials)

A2 - 1 No.
B - 1 No.

- 1 No.

- 1 No.

(Field work)
1

2
A N

3 AB BC, CD, DE, EF, FG, GH, FJ, 
JK (Fig 2)

4 BC, BN, NT

5 T1, T2 

6

7 AB

8

6 1000 1 ± 1m
1000m

7

8

9

10

(Office work)
9

(Requirements)

(NSQF - 2022) -
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10

11 12

13

(NSQF - 2022) -
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(Construction)  1.3.24                  
(Surveyor)                                              

(Plot and calculate the area of the given closed polygonal shape 
of field ABCDE & F on a ground by cross staff)

(Requirements)

(Materials)
A2 - 1 No.

B - 1 No.
- 1 No.

One set

(PROCEDURE)

1:

 (Tools/Equipments/Instruments)
30 mm - 1 No.

(Arrow) 40 cm - 10 Nos
2/3m - 6 Nos.

- 1 No.
- 1 No.

(Field work)

1 ABCDE & F
(Fig 1)

6 BH, EK CL

7 H, K L BH, EK CL

(Office work)
8 AD 

9 AD G, H, K L

10 FG,BH,EK 
CL

11 A,B,C,D,E,F & A

12

13 1
6

2 AD

3 AD

4

5 G FG

2 

1
1:100

33:33

2

3
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4

5  

6
(I.R) |

7

8
N

9
F.R

10
= M (F.R - I.R ± 10 NC)

,

 M =

N =

C =

 F.R =

I.R =

2022) -

‘N’

‘N’

C

1

2

11

12

13

14

15

16
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(Construction)  1.3.25                  
(Surveyor)                                                  

(Practice on Chain survey to an 
open land for layout plots)

(PROCEDURE)

1:

3

4

5

6

7

2:

2

3

4

5

6

1

(Fig 1)

2

1
(Fig 2)
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 (Construction)  1.4.26       
 (Surveyor) -                                        

  /     (Centering of compass/Temporary 
adjustment of compass)

:         
•        

9        

        ,      
   

       ,       

          

10              
   

    (Levelling the compass)
:    

•    

1             
            

   

2       

1           

2           

3             

4   /      

5         

6        

7 Fig 1(a)  Fig 1(b)        
  

8     I   II    Fig 1(a)  
Fig 1(b)    

 :

         |

        ,  
     |

      ,    
       |

    :-         
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 (Construction)  1.4.27
 (Surveyor) -        

    AB     (Determine the bearings of a given line AB)
:         

•      
•      

 (Requirements)
 (Materials)

•   - 1 No.
•    - 1 No.

 (PROCEDURE)

 1:         

1 10            AB   
 (Fig 1)

 A  B        

           
 

9       ‘B’    

10  ‘A’       

11  ‘A’        

12  ‘AB’ (222° 30’) Fig 1(b)       
        

 /  /   (Tools/Equipments/Instruments)
•      - 1 No.
•    30m - 1 No.
•   2/3m  - 2 Nos.
•  ( ) 40cm  - 2 Nos.

2  ‘A’  ‘B’   ( )  

3  ‘A’      

4    ‘A’        

5  ‘B’      

6           ‘B’    
             
    

7             (42° 
30 )  ,          

      (Fig 1a)

8    AB      42° 30’   
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 2:         :    AB      
   ,        

           
  

 (Plotting)
:         

•        

1             
  

2      

3 (2n±4) x 900  (  ‘n’    )    
   

4              
   

5      

6               
 

 1 -    (Fig 1)

7   ‘A’           
,           

8               ‘A’ 
    

i     AB       AB ± 180°   
    

    (Observing the bearings)
:         

•    

1        

2         ,   
               

       

3      

4     

5               
   ,   Fig 1    

           
 

:  (NSQFF -  2022) -  1.4.27
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9      ‘A             
  

10   ‘AB         

11  ‘A           

12     

13      ‘AB       

14   ‘B      

15         ‘B    

16        ,      
    

 2 -    (Fig 2)

1  ‘A’        AB   1   
    

2   ‘B’      

3        BA   

4         ABC      
  

5       B   

6       ‘C’  

7               
  

 3 -   ( )    (Fig 3)

1         ‘0’ 

2      ( )   

3    00  1800     ‘O’    
        

4      3    ,        
  

5     ‘A’           
           

6               
   

7       AB        
    

8     A     AB       
      

9     B       

10        BC       
    

11    B    BC        
     

12        ‘C’  

13               
    

14         

:  (NSQFF -  2022) -  1.4.27
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 (Construction)   1.4.28
 (Surveyor) -       

ABC                (Observe the 
bearings of a given triangular plot of ABC and calculate the included angles)

:         
•         
•        
•    

 (Requirements)

 (Materials)
•   A3 - 1 No.
•   - 1 No.
•  HB - 1 No.
•  - 1 No.
•  
•    - 1 set

2 AB, BC  CA         (1), (2) 
 (3)    

3   'B'  'C'    

4     'A'      

5  'B'           (4)   

 /  /   (Tools/Equipments/Instruments)

•      - 1 No.
•   -  2 Nos.
•    -  3 Nos.
•    30m - 1 No.
•  ( )                            -10 Nos.

 (PROCEDURE)

 1:        
1 A, B  C            

     (Fig 1)

6    'C'         (5)   

7     'B'   

8     'A'   

9     'B'   

10  'C'  'A'        (6)  (7)  
   

11    'C'      

12     'B'   

13  'A'  'B'         (8)  (9)  
   

     (m)                        

 AB (1) (4) (7)

 BC (2) (6) (9)

 CA (3) (8) (5)

 2:       
1             

 

2            
  1800    

 3 :    

1         
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 (Construction)   1.4.29
 (Surveyor) -            

ABCDEF                  
(Observe the bearings of a given hexagonal plot of ABCDEF and calculate the 
included angles)                                      

:         
•         
•       
•    

 (Requirements)

 (Materials)

•   A3                                       - 1 No.
•                                                    - 1 No.
•  HB                                                   - 1 No.
•                                                         - 1 No.
•  
•                                                   - 1 set

 /  /   (Tools/Equipments/Instruments)

•      - 1 No.
•   - 2 Nos.
•    - 6 Nos.
•    30m                            - 1 No.
•  (  ( ))  - 10 Nos.

 (PROCEDURE)
 1:        

1   A, B, C, D, E  F        
        (Fig 1)

2  AB, BC, CD           
        

3      ‘A’        

4   ‘B’  ‘F’           
     

5        

6             
 

 2:       

1             
  

2    (2N ± 4) 900       
  

 N     

 3:   

1               
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             A  F      (Plot 
the given station A to F in the eld by taking bearings from angles as a open 
traverse)                                      

:         
•        
•   

 (Requirements)
 /  /   (Tools/Equipments/Instruments)

•      - 1 No.
•   - 2 Nos.
•    - 6 Nos.
•    30m - 1 No.
•  ( )                                                    - 10 Nos.

 (Materials)
•   A3 - 1 No.
•   - 1 No.
•  HB - 1 No.
•  - 1 No.
•  
•    - 1 set 

 (PROCEDURE)

 1:  ABCDE      

 2:     (   &  )

1    F.B  B.B   

2 AB, BC, CD, DE     &    EF  

3    'A'    &    

4  B  E           
     

5   BCD  E        

6              

7 F.B & B.B     /     

 3:        

:  (NSQFF -  2022) -  1.4.29
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    (m)    

 AB 24.00 56° 30’ 236° 30’

 BC 21.00 112° 30’ 292° 30’

 CD 27.00 195° 30’ 15° 30’

 DA 37.50 300° 30’ 120° 30’

            -  ( )  ABCDA   
    (Set out the closed traverse of a Recti-linear (Rectangular) eld 

ABCDA for the given bearings and lengths in an open eld)                                     
:         

•         

 (Requirements)

 /  /  (Tools/Equipments/Instruments)
•   - 1 No.
•   - 2 Nos.
•    - 4 Nos.
•    30m - 1 No.
•  ( )                                                - 10 Nos.

 (Materials)
•   A3 - 1 No.
•        - 1 No.
•  HB - 1 No.
•  - 1 No.
•  
•    - 1 set

4      ‘A’  

5   ‘A’     

6    AB 560 30’        

7                 
           

8      24    AB     ‘B  
     

 (PROCEDURE)

 1:         

1        ,  A, B, C  D   
             

(2N ± 4) 900

2          ABCDA   

3             
      (Fig 1)

9        ‘B’   

10  AB              
236° 30’

 AB        ,    
    ,

  ( )

  ( )

 

     ,      

11 1120 30’  BC           
    

12  BC  21          C   

13              ABCDA

:  (NSQFF -  2022) -  1.4.29

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



100

 (Construction)                                                                         1.5.30      
 (Surveyor) -                   

   (Understanding computer)
:         

•      
•        

   (Starting AutoCAD)

    ,  / /  

AutoCAD            
 “ ”           

               
             

     

  (Open a Drawing)

               
         “  ”   
            , 
           . 

(              
      /    

    (Start From Scratch)

              
             

             
       

     (Use a Template):    
          AutoCAD  

                
  

  6.03     

    (Use a wizard):  “ ”  “ ” 
            

 .       , ,  ,  
      

  (OPENING AutoCAD)

     ,         
       ,  GUI    
    ,     :

:     

   (Select Option)

    (Option dialogue box)

    (Select system tab)
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     (Click on the Startup)

      (select show startup dialogue 
box)

          , 
    ,  ,   ,   

        

          , 
    ,  ,   ,   

        

1.    (Opening a drawing)

2.     (Start from scratch)

3.     (Use template)

4.      (Use a wizard) 

1    :-        

2             
   AutoCAD    MEASUREMENT 
             

           

 (Imperial):                     
       (  ) 12 x 9 

  |

 (Metric):          
    (  ) 420 x 297  

3     :-        
  

4     : - -     
            :  

  (Quick set up)     (Advanced Set 
up)

     (Getting familiar with the AutoCAD  window)
:         

•   (GUI)       
•     
•    ,  ,     

    :        
,           
 ,        

            
,       

1   (Drawing area)

:      

             
      Tools/Option/Display/ Color   
    

:  (NSQF -  2022) -  1.5.30
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2 /  (Crosshairs/ Cursor)

:        

             
       ,      
       Tools/Options/Display/

Crosshair Size.         

3   (Command line)

:              
           

4   (Coordinate display) (F6)

:   

   (  =1)     /   
        (X )   
 ,     (Y )      
  Z    3D      

    (  = 2)        
       (  < )

5    (Status Bar): :    

         ( , , , 
)      , F1, F2    

          

[  (Snap)] (F9)

            ,   
       ,      

   Tools/Drafting Settings/Snap and Grid  
           250 

[  (Grid)] (F7) 

 ( )    “  ”    1 
      Tools/Drafting Settings/Snap and 

Grid         

[  (Ortho)] (F8)

    ,          
      ,       

[  (Polar)] (F10)

     “  ”  

[  (Osnap)] (F3)

            
            

[  (Otrack)] (F11)

  

           
 

[LWT]

         

 (MODEL)

             

:  (NSQF -  2022) -  1.5.30

3. Command line

v

4. Coordinate display

v

5. Status bar

v
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6 UCS  (   )

:      UCS      
   UCS         
 : View/Display/Icon/Properties

7  (Origin):    X, Y  Z    
 0,0,0

(          9    )

  (FUNCTION KEYS)

  F1 Help     

        F2 Flip screen         

  F3 Osnap          

  F4 Tablet          

  F5 Isoplane            

  F6 Coordinate Display   /    

  F7 Grid          

  F8 Ortho          

  F9 Snap           

  F10 Polar          

  F11 Otrack           

   (SPECIAL KEY FUNCTIONS):   
(Escape key)  ,        

  (Enter key):-     ,    
        |

  (Space Bar):-  ,      , 
    

-  “  ” (PULL- DOWN “MENU BAR”)

(1) -  “  ”      

        , a (2) -    
   -        

  (3)  (Arrow)  (4)   (Sub menu)   
      (5)  (Ellipse)...   
  

(Example: Draw/Boundary...)

  (DIALOG BOX)

            
         ,   
 (Hatch)      ,     
    

  (Tool Bars)

            
   

,  ,         
   

    

            
         

             
 ,  a           

   

:  (NSQF -  2022) -  1.5.30

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



104 :  (NSQF -  2022) -  1.5.30

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



105

  (Basic commands) - I
:         

•  
•  
•  

  (Creating Circles):      
2013 CAD           

       

1   ,          
            

2.         

           

• ,  (Center, Radius):         
  

• ,  (Center, Diameter):       

    .

• 2  :         

• 3  :          

• TTR - , ,  (Tangent, Tangent, 
Radius):           

   

• TTT - , ,  (Tangent, Tangent, 
Tangent):         

 (Circle)
        

1    (Centre and radius)
            ,

  

:

Command   : Circle  C

3P / 2P / TTR /<Center point> : 200,200

Diameter / <Radius>               :150

2     (Centre and diameter) 
            

 :

Command   : Circle or C

3P/2P/TTR/<Center Point > : 200, 200

Diameter/<Radius>  : D 

Diameter   : 300

:  (NSQF -  2022) -  1.5.30

3   2  (Points)
   ,          

      |

:

Command    :   C

3P/2P/TTT/<Center point > : 2P

     : 200,200

     : 400,400
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4  3  (3 Points)

             
     

:

Command   : Circle or C

3P/2P/TTR/<Center point> : 3P

      : 200,200

     : 400,400
     : 300,350

5. ,    (Tangent, Tangent and 
Radius)

            
             
,            , 

 ,              

:

Command   : Circle or C

3P/2P/TTR/<Center point> : TTR

Enter Tangent Space :         

                                                

Enter second Tangent Space   :       
               
 

Radius   : 100

AutoCAD    11     

1  3  (3 Points)

:  (NSQF -  2022) -  1.5.30

            ,  
    ,      |

2   , ,   (S, C, E) (Start point, centre, 
end point (S,C,E))
             

: 

Command  : ARC   A
Center/<Start point>  : 400,400

Center/End<Second point>  : C

Center point  : 350,400

Angle/Length of chord/<End point>  : 50,450 
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Center Point  :350,400

Angle/Length of Chord/<End point> : L

Length of Chord  : 80

3    , ,   (S, C, A)(Start point, centre, 
included angle (S,C,A))

         ,     , 
                
 

:

Command  : Arc or A
Center/<Start point>  : 400,400

Center/End<Second point> : C
Center point  : 350,400
Angle/Length of Chord/<End point> : A
Included Angle  : 90

5  ,  ,  (S, E, R) (Start point, end 
point, radius (S,E,R))

       ,         
  

:

Command  : Arc or A

Center/<Start point>  : 400,400

Center/End<Second point> : E

End point  :350,450

Angle/Direction/Radius/<Center point>  :R

Radius  : 75

:  (NSQF -  2022) -  1.5.30

Fig 8

Fig 9

4      ,    (S, C, L) (Start point  
centre, length of chord (S,C,L))

       ,        
    

Command  : Arc or A

Center/<Start point> : 400,400

Center/End<Second point> : C

6    ,  ,   (S,E,A) (Start point, end 
point, included angle)

       ,         
   

:

Command   : Arc or A

Cener/<Start Point>  : 400,400

Center/End<Second point> : E 

End point   : 350,450

Angle/Direction/Radius/<Center poinmt> A

Included angle                         : 90
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Fig 14

Fig 11 Fig 13

7  ,  ,   (S, E, D)(Start point, 
end point, starting direction)

       ,        
       

:

Command   :  Arc or A

Center/<Start point>  :  400,400

Center/End<Second point> :  E

End point   :  350,450

Angle/Direction/Radius/<Center point>: D

Direction from art point 90

9  ,  ,   (Centre point, start point, 
end point )(C, S, E)

       ,         
   

:

Command                     :  Arc or A

Center/<Start point>     : C

Center point      : 350,400

Stat point         : 400,400

Angle/Length of chord/<End point>  : 350,450

8  ,  ,  (Start point, end point, 
centre point) (S, E, C)        , 

           

 :

Command   : Arc or A

Center/<Start Point>              : 400,400

Center/End<Second point>        : E

End point                : 250,450

/ / /<  >  : 350,400

10  ,  ,    (C, S, L)
       ,        
   

:

Command             :Arc or A

Center/<Start point>               : C

Center point                  : 350,400

Start point                : 400,400

Angle/Length of chord/<End point>         : L

Length of chord   : 75 
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11  ,  ,  (Centre point, start 
point, included angle) (C, S, A)

       ,        
  

:

Command  : Arc or A

Center/<Start point> : C

Center point  : 350,400

Stat point : 400,400

Angle/Length of chord/<End point>   : A 

Included angle  : 90

( ELLIPSE)

            

1.      (Ellipse by axis and 
eccentricity)

:

Command                       :   

Axis end point of ellipse or (Arc/Center)  : 400,400

Other end point of axis                   : 500,400

Di ance to other axis or [Rotation]        : 75

2.       (Ellipse by axis and 
rotation)

:

Command  :   

Axis end point of ellipse or (Arc/center) : 400,400

Other end point of axis  : 500,400

Di ance to other axis or [Rotation]  : R

Rotation around major axis : 60

:  (NSQF -  2022) -  1.5.30

Fig 15

Fig 17

3.      

: 

Command   : Ellipse or EL

Axis end point of ellipse or (Arc/center): 400,400

Center of ellipse   : 400,400

Axis end point   : 500,400

Di ance to other axis or [Rotation] : 75

Fig 18
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4. ,       (Ellipse by centre, 
one axis, and rotation)

: 

Command  : Ellipse or EL

Axis end point of ellipse or (Arc/center) : C

Center of ellipse : 400,400

Axis end point  : 500,400

Di ance to other axis or [Rotation] :R

Rotation around major axis  : 60

:  (NSQF -  2022) -  1.5.30

Fig 22

Fig 20

Fig 19

 (POLYGON)

     2D      .

1.   ,  , 

 : 

Command  : POL

POLYGON Enter number of sides <default> : 6

Center of polygon or [Edge]  : 400,400

[Inscribed in circle/Circumscribed about circle]<I> :I

Specify radius of circle  : 50

3.   (EDGE OPTION)
: 

Command   : Polygon/POL

POLYGON Enter number of sides <default>: 6

Center of polygon or [Edge]  : E

Fir  end point of edge  : 400,400

Second end point of edge : 400,500

2.   ,        (Centre 
of polygon, circumscribed about circle radius of 
circle)

: 

Command :  Polygon/POL

POLYGON Enter number of sides <default> : 6

Center of polygon or [Edge]  : 400,400

[Inscribed in circle/Circumscribed about circle]<I>: C

Radius of circle  : 50

 ( ) (DOUGHNUT (DONUT))

             

      :
Command   : Donut

Inside diameter <default> : 0

Outside diameter <default> : 50

Center of doughnut  : 100,100

Center of doughnut  : 
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Fig 23

Fig 24

     (Example for rings)

Command  : Donut

Inside diameter <default> : 30

Outside diameter <default> : 50

Center of doughnut  : 100,100

Center of doughnut : 
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   (Basic commands) - II
:         

•    
• erase, oops, move, copy, o set, rotate
• erase, oops, move, copy, o set, rotate
• scale, llet, trim, chamfer, extend, break
• sjoin, mirror, array, stretch, lengthen, explode

  :        
             

              
      , Erase, Copy, Mirror, O set, 

Array, Move, Rotate, Scale, Trim, Extend, Explode etc.

1  (Erase)

            
           SELECT 

OBJECT       

 Tool bar : Modify, Erase

 Pull down : Modify, Erase

 Command : Erase/ E

:

Command : Erase or E 

Select objects : Select the objects using mouse

Select objects : 

3   (Move)

              
         

Tool bar  : Modify, Move

Pull down : Modify, Move

Command : Move / M

Command  : Move / M

Select objects  : Select circle

Select objects  : One found

Select objects  : 

Base point or displacement: Click A as basepoint

Second point of displacement: Select B

2  (Oops)

          ERASE 
        

Command    :  Erase or E

Select objects  : Select the objects using mouse

Select objects : 

Command  : Oops

:  (NSQF -  2022) -  1.5.30
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4  (Copy)
  Tool bar  : Modify, Copy

 Pull down : Modify, Copy

 CommAnd  : Copy

             
  

Command   : Copy / Co / CP

Select objects : Select object to Copy

Select objects : One found

Select objects :

Base point or displacement :  Select a base point

Second point of displacement: : Drag cursor at desired 
place and click mouse

5  (O set)
 Tool bar  : Modify, O set

 Pull down : Modify, O set

 Command : O set / O

     ,  ,     
          ,   

           

Command  : O set or O

O set di ance or through <current> : 10

Select the object to o set : Select the circle

Side to o set  : Specify the side for o setting

6  (Rotate)
            

       .

Tool bar   : Modify, Rotate

Pull Down : Modify, Rotate

Command  : Rotate / Ro

:

Command  : Rotate / Ro

Select objects : Select the object by window

Select objects : Three found

    : 

Specify base point or displacement:  Click A as basepoint

Specify rotation angle or [Copy / Reference] < default>: 20
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7.  (Scale)
              

Tool bar  : Modify, Trim

Pull down : Pull down

Command  : Scale / SC

Command  : Scale / SC

Select objects : Select the object by window

Select objects : Three found

Select objects  : 

Specify scale factor or [Copy/Reference]<Default>: 2

8.  (Fillet)
           , 
           

 Tool bar  : Modify, Fillet

 Pull down : Modify, Fillet

 Command  : Fillet or F

Command   : Fillet or F

Current settings   : TRIM, Radius = 0,0000

Select r  object or [Undo/Polyline/Radius/Trim/Multiple]: 
R

Specify llet radius <0.0000>

Select rst object or [Undo/Polyline/Radius/Trim/Multiple]: 
Select A

Select second object or shift - selected to apply corner: 
Select B

9.  (Trim)

        ,     
        

Tool bar  : Modify, Trim

Pull Down : Modify, Trim

Command  : Trim or TR

Command  : Trim or TR

Select objects or <Select all>: Select cutting edge, 1 found

Select objects:

Select object to trim of shift - select to extend or

[Fence / Crossing / Project / Edge / ease / Undo]: Select 
object to trim

Select object to trim or shift - select to extend or

[Fence / Crossing / Project / Edge/ eRase/ Undo]:

10.  (Chamfer)

             
              

      

Tool bar   : Modify, Chamfer

Pull down  : Modify, Chamfer

Command  : Chamfer or CHA

:

Command   : Chamfer or CHA

(TRIM ) Current chamfer Di 1 <Default>, Dist2 
<Default>

Select rst line or [Undo Polyline/Distance/Angle/

Trim/mEthod/Multiple] : D

:  (NSQF -  2022) -  1.5.30

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



115

11.  (Extend)

             
       

Tool bar : Modify, Extend

Pull down : Modify, Extend

Command  : Extend or EX

Command  : Extend or EX

Select boundary edges..

Select objects or <Select all>: Select A, 1 found

Select objects:

Select object to extend or shift - select to trim or [Fence/
Crossing/Project/Edge/Undo]:Select B

Select object to extend or shift - select to trim or [Fence/
Crossing/Project/Edge/Undo]:

12.  (Break)

              
     

Tool bar  : Modify, Break

Pull Down : Modify, Break

Command  : Break or BR

 1:      

Command  : Break or BR

Select objects : Select A

Specify second break point : Select B

13.  (Join)12.12.

            

Tool bar  : Modify, Join

Pull down : Modify, Join

Command      : Join or J

Command     : Join or J  : Select source object

Select lines to join to source: Select A and B

14.  (Mirror)
 Tool bar  : Modify, Mirror 

 Pull down : Modify, Mirror 

 Command  : Mirror or MI

             
       ,       

      

Command  : Mirror or MI

Select object : Select the object

Select object : 

:  (NSQF -  2022) -  1.5.30

Specify rst chamfer distance <0.5000>

Specify second chamfer distance <3.0000>

Select rst line:

Select second line:
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First point of mirror line : Specify the rst point

Second point : Specify the second point

Delete old object ? <N> : Enter Y for deletion, N for 
retaining the previous object

15  (Array)

 Tool bar  : Modify, Array

 Pull down : Modify, Array

 Command  : Array or AR

       ( )     
        

: 1

Command  : Array or AR

Select objects  : Select circle of radius 5

Select objects : 

Rectangular or polar Array ( R/P) : R

Number or Rows (----) <1> : 4

Number of columns (III) <1>   : 3

Unit cell or di ance between Rows (----) : 3

Di ance between columns (III) : 3

: 2

Command  : Array or AR

Select objects   : Select circle C1

Select objects   : 

Rectangular or polar Array ( R/P)  : P

Rectangular or polar Array ( R/P)  : P

Number or Items    : 4

Angle to ll <360>    : Press to accept 360°

Rotate objects as they are copied ? <Y>: Enter Y or N

16.  (Strech)

 Tool bar  : Modify, Stretch

 Pull down : Modify, Stretch

 Command  : Stretch or S

              
  

: 1

Command  : Stretch or S

Select objects to stretch by crossing - window

Select objects: Select A and B by crossing - window

Select objects:

Specify base point or [Displacement] <Displacement>

Specify second point: Mouse click at C

:  (NSQF -  2022) -  1.5.30
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17.  (Lengthen)

  Tool bar : Modify, Lengthen 

  Pull down: Modify, Lengthen

  Command : Lengthen or LEN

              

 1

Command  : Lengthen or LEN

Select an object or [DElta/Percent/Total/Dynamic]: T

(Current length: 10)

Specify total length of [Angle] <1.0000)>:15

Select an object to change or [Undo]: Select line AB

Select an object to change or [Undo]:

18.  (Explode)

 Tool bar  : Modify, Explode

 Pull down : Modify, Explode

 Command  : Explode or X

     , ,     
          

   

 1

Command  : Explode or X

Select an object : Select the rectangle

:  (NSQF -  2022) -  1.5.30

19   (SCALE)

   ,  

Choose  Modify, Scale.

Click   the Scale icon

Type  SCALE at the command prompt

  Command : SCALE

  Select objects: (Select Objects)

Pick  A pivot point to scale about base

   point : (point)

Type  A rotation angle <Scale factor> /

  Reference: (number)

 or

Pick  A scale factor< Scale Factor>/

  Reference: (Point)

  Scale factor / Reference: (points)

Scale by specifying Length

        (      
      ),       

            

1  Type  R         
 Scale factor / Reference: (R)

2  Choose A reference scale factor

  Reference length; (number or points)

3  Choose A new scale factor

  New length: (number of points)
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 (Construction)  1.6.31 
 (Surveyor) -    

               ( ,  
,  )     (Demonstration of instrument used for plane table 

surveying & their uses (alidade, U fork, trough compass) Set up the plane table)
:         

•    

 (Requirements)

•   2/3   -  2 Nos.
 (Materials)

•                                             - 1 Set
• , HB                                              - 1 No.
•                                                       - 1 No.
•   A3                                        - 1 No.
•                                                   - 1 No.

 (PROCEDURE)

 1:        

1   A            
    'a'        |

2              
   |

3             
     |

4   'B'         |

5             |

6             |

7   'AB'          'ab' 
     (Fig 1a)

8             'B' 
   |

9          'B'     
    |

10             

11               
   (Fig 1b)

12          

          
      

/ /  (Tools/Equipments/Instruments)

•      - 1 No.
•  - 1 No.
•   - 1 No.
•   - 1 No.
•        - 1 No.
•    30m - 1 No.
•  ( )  -10 Nos.
•  15   -  6 Nos.
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 2:        

1           (  
       )

2           ‘B     
   (Fig 2a)

3           ‘ba    
 ‘A’  

            ‘A’   
     

         
    

4     ‘B     ‘b’       
            

5     ‘ba’   ‘A’          
      ‘A’     

6             
      | (Fig 2b)

  (Skill Sequence)

     (Levelling  the plane table)
:    

•     

1            

2            

3             
   

4             
     

5            , 
   1   Fig 1

6              
   

7             
  2   Fig 1

8               
    

9            

10             
       

:  (NSQF -  2022) -  1.6.31
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     (Centering the plane table)
:         

•         

1   ,        

2               
             
  (Fig 1)

3     

4   ( ) 'U'           
 

5             -  
          |

:  (NSQF -  2022) -  1.6.31
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 (Construction)  1.6.32
 (Surveyor) -     

          (Practice the method of  plane tabling 
by radiation method)

:         
•           :  

•  15   - 6  Nos.
•   2/3   - 2  Nos.

 (Materials)
•    - 1 Set
• , HB - 1 No.
•   - 1 No.
•   A3 - 1 No.
•   

1       A,B,C,D,E  F     
 

2  T       A,B,C,D,E  F  T 
  

 (Requirements)

3  T      

4              

5          

6           T    
     't' 

7             
  

8    't'    

9   't'   A, B, C, D, E  F     
       ,  a, b, c, 

d, e  f          
 

10   TA, TB, TC, TD, TE  TF    

11            , 
  a, b, c, d, e  f  

12  a,b,c,   (Fig 1)

 /  (Tools/Equipments/Instruments)
•      - 1 No.
•  - 1 No.
•   - 1 No.
•     - 1 No.
•       - 1 No.
•    30m - 1 No.
•  ( )  -10 Nos.

 (PROCEDURE)

 1:          :  

          
't'    ,      

 :

AB,BC,CD        
  ab,bc,cd,dc,ef  fa    
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              (Practice on  
locating  boundaries with interior details by radiation method)                       

:         
•             

 (PROCEDURE)

 1:             

2   , ,         
    1     |

3    'p'          
     |

4   ‘p’        ‘p’     
   |

5            
       |

          (Practice the method of plane ta-
bling by intersection method)                                    

:         
•         

1              
1,2,3,4,5,6,7  8       1    

 (PROCEDURE)

 1:         

1   5   C,D,E,F  G     | 
(Fig 1)

2      A, B        
     |

3   A        |

4  A            
    |

5   ‘A’     ‘a’       

6    c  ‘a’         
   |

7      ‘a’    D, E, F  G  
   |

8  B             ‘b’ 
     |

:  (NSQF -  2022) -  1.6.32

         , 
, ,       

    -       
   

  ‘A’  ‘B         
            

     5  10   
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        E,    
 A         

          (  ) (Practice the method of  
plane tabling by traversing method (Closed Traverse))                                   

:         
•   (  )    ,     

 (PROCEDURE)

 1:   (  )    ,      

10   D  ,   E  ,    'd' 

         (Prctice the resection Method of Plane 
Table Survey)                                    

:         
•           ,     

 (PROCEDURE)

 1:          ,     

•               
       

•             
. (Fig 1)

1               
 A, B, C, D, E    (Fig 1)

2  A             
  ‘a’       

3             
     

4    B  'A'         
      AB      'b'   

  

5    E      'AE'   'e'  
   

6   'b'        a    

7    C  'b'         , 
    BC      c     

8      D  ,    

9   'C'  'D'         CE  
DB   

:  (NSQF -  2022) -  1.6.32

11    ‘d’  e     ,      
  ‘e’      

12  ,  ‘D’      

9     B  ,      

10     ‘C’  ‘b’         
  ‘C’       

11      D, E, F  G  d, e, f  g 
       

12          c,d,e,f  g 
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•          ,  -
     

•      AB 

•   -     'ab'     
 

•   'B'        'b' B    
    'ab'         

  'A'            

•    'b'    'C'      
      

•     BC     'C'   
       'C'      

•       c     'C'   

•   'B'           

•   'a'     'A'      

•         'b'    , 
  'c'   ( ) 'C'   

•   ,          
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 (Construction)                                                                         1.6.33
 (Surveyor)-    

      (Determination of height by  telescopic  
alidade)

:         
•          

 (PROCEDURE)

 1:        
•        ‘p’ 

•          

•     

•     

•     

•               
   

• 'U'          'P'   
  

•       &     
  ,             

  

•   ‘p’           
       RL   (Fig1)

•     ‘p’    

•  R.L.   

•      

•      -      
     

•       

•        

,

Z =       

X =    

Y =       

H =    

ø =      

(x+y) =    (H)

Y = Z (tan ø )

X+Y = (   )

H = x+z tan ø

 (Requirements)

/ /  (Tools/Equipments/Instruments)

•      - 1 No.
•   - 1 No.
•   - 1 No.
•     - 1 No.
•        - 1 No.
•    30m - 1 No.

(Materials)

•    - 1 Set
•  - 1 No.
•   - 1 No.
•   A3 - 1 No.
•   - 1 No.
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 (Construction)  1.7.34
 (Surveyor)-   

      (Practice to setup of theodolite)                            
:         

•           
•            

 (Requirements)
 /   (Tools/Equipments/Instruments)

•         - 1 No.
•   
•   
•     

 (Materials)

•   - 1 No.

 (PROCEDURE)

1           

2              
   

3     ,       

4           

5       ,      
   

8       

9          

10     

11         (    
       )       

    (Temporary  adjustments of  theodolite) 
:         

•   
•    
•    

 1:    

    (Fixing the instrument)

1       

2              
 (          1   2  
 )

 (Centering)

1               
     

2        

(       ,       
               
 ,            )
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 2:      

1               
 

2                
     

3   90°         

4               
        

5   90°         
    2  4         
       

 (   180°         
       )

 3:   

    (Focusing the eyepiece)

1     

2        (     
   )          
             

     (Focusing the object glass)

1       

2               
   

:  (NSQF -  2022) -  1.7.34
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 (Construction)  1.7.35 
 (Surveyor)-     

       (Reading the vernier and booking)
:         

•         
•    (M.S.R)     (V.S.R) 
•   

 (Requirements)

 /  (Tools/Instruments) 
•     - 1 No.
•  - 1 No.
•   - 4 Nos
•     - 1 No.

 (Materials) 
•    - 1 No.

1        (   
1.7.34)

6         

7        

8             
     

9  A    ( )        
(    )     

10   (   )       
              

11    A     

12    B          
   

13 A  B          

14             
  

15              
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 (Construction)  1.7.36 
 (Surveyor) -             

 - 1     (   ) (Perform permanent adjustment 
of Theodolite - 1 (Plate level test) 

:         
•       
•    
•   

1    O   

2        O    
 (            )

3     

4               
      (Fig 1)

5           S    
(Fig 2)

6      ,        
   

 (Adjustment)

7               
              

    

 -2     (    ) (Perform permanent adjustment 
of Theodolite -2 (Cross hair ring test) 

:         
•       
•    
•   

 (Materials) 

•                                                   - 1 No.

 (Requirements)
 /  (Tools/Instruments) 

•     - 1 No.
•  - 1 No.
•    - 1 No.

1    O   

2        O     
(          )

3    

4         

5            
 (Fig 1)
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6       (Fig 2)

7            ,  
      

 (Adjustment)

8 -             
            

  (Fig 3)

9        

 - 3 ( )     (Perform permanent adjustment of 
Theodolite - 3) (Collimation) 

:         
•       
•    
•   

1    O   

2           O   
      (200      

)

3    

4   A  (Fig 1)

:  (NSQF -  2022) -  1.7.36
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 - 4 (  )     (Perform permanent adjustment 
of Theodolite - 4) (Spire test) 

:         
•       
•   
•   

5         , B1  (Fig 2)

6        A     
 (Fig 3)

1   O           

2          O   

3    

4   , S  (Fig 1)

:  (NSQF -  2022) -  1.7.36

12              
       (Fig 5)

7              
 ,         

8    B2    (Fig 4)

9  B1  B2     

10    B2     

 (Adjustment)

11             
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5          , S. (Fig 2)

6        S  (Fig 3) 

7    

8  S'   ,       ,   
     

 (Adjustment)

9                 
   S'     

10         , S     
    (Fig 4)

11              
         , S     

12        

-5     (    ) (Perform permanent 
adjustment of Theodolite- 5 (Vertical circle index test) 

:         
•       
•     
•   

1   O           

2.          O   

3.    

4       

5    60          
           (Fig 1)

6               
   ,       

 (Adjustment)

7             

8             
    . 

:  (NSQF -  2022) -  1.7.36
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 - 6 (   )     (Perform permanent 
adjustment of Theodolite - 6 (Vertical arc  test) 

:         
•       
•    
•   

1   O           

2          O   

3    

4        

5              
          ,    
   

 (Adjustment)

6               
               

:  (NSQF -  2022) -  1.7.36
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 (Construction)                                                                         1.7.37     
 (Surveyor) -                 

       (  ) (Measurement of horizontal angle 
by various methods (Ordinary method)

:         
•          

  (Requirement)
 /  (Tools/Instruments)

•     - 1 No.
•   - 5 Nos.
•     - 4 Nos.

•      - 1 No.

 (Materials) 
•   - 1 No.

1      , P  Q      
      (Fig 1)

2    O  

3        O    
 (          )(Fig. 

1)

4    

5        

6          ‘A’     
              

  

7             (  
)    (‘A’   00° 00’00”    , 
   ‘B      ,  180° 00’00”  

,      )

8     (P)         
        (    
    - -        

       )

9     

10       P     
 (     -       

       ,    
      ) 

11     A  B        
   

12         (      
     B         
 )

13       ‘Q’      
  

14             
   

15  1          

16         (Fig 2)

17  5  15   

18  POQ          

19            
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137:  (NSQF -  2022) -  1.7.37

       (  ) (Measurement of horizontal angle 
by various method (Repetition method)

:         
•   
•       
•       

1  1.7.37   1  15     (   
 )

2        ‘P      
       (Fig 1)

3            ‘P  
      

4             
 

5       ‘Q       
  

6            
‘Q’      

7             POQ 
    (         

‘             
    POQ  )

8    

9        

10       A      

11            , ‘P  
    

12      ‘A’  ‘B’       
    

13        

14          ‘Q    
        

15  2         

16  5  7   

17  POQ          

18            
    

       (  ) (Measurement of horizontal  angle 
by various method (Reiteration method)

:         
•   
•       
•        
•      POQ, QOR, ROS  SOP  

1       P, Q R  S     
      (Fig 1)

2            'O'  
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3     2.2.40    3  15    

4       'Q'      
  

5             
   

6          

7       'Q'      
  

8             
   

9            
 

10            
 'R'  'S'         

 

11      (  P )    

12       2.2.40     
  5  15   

13   4  11   

14    POQ, QOR, ROS  SOP   
(   ,     )

15            
     

:  (NSQF -  2022) -  1.7.37
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 (Construction)                                                                         1.7.38     
 (Surveyor) -                  

    (  ) (Setting out an angle (Ordinary method) 
:         

•        
•     
•      POQ   

  (Requirement)
 /  (Tools/Instruments)  

•     - 1 No.
•  - 1 No.
•    - 2 No.

 •  ( ) - 3 Nos.
•   - 1 No.

 (Materials)
•   - 1 No.

1      , P       
   

2    O    (Fig 1)

3        O    

4    

5        

6          'A'     
          

7     (P)         
       

8      

9       P     

10     A  B        
   

11     

12              
        

13            
  

14               
 Q          (Fig 2)

15       Q   

16    

17            
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 (Construction)                                                                         1.7.39     
 (Surveyor)  -                  

    (   ) (Measurement of vertical angle (Angle of 
elevation)

:         
•   
•    
•     

  (Requirement)
 /   (Tools/Instruments)

•     - 1 No.
•  - 1 No.
•                                                - 2 Nos.

•  ( )                                                      - 5 Nos.
•                                                           - 1 Nos.

 (Materials)
•   - 1 No.

1          A 

2    A    (Fig 1)

3    

4           (   
            
       ,   )

5   ‘P’        

6       

7     

8       ‘P’  -    
(Fig 2)

9 C   D    ,

10       

11     

12            
    

13           (+ ) ‘A’  ‘P’ 

    (  ) (Measurement of vertical angle (Angle of 
depression) 

:         
•   
•    
•     

1          2   A    (Fig 1)
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3    

4           (    
            

      ,   ).

5 'Q'          

6       

7    

8      'Q'  -    
(Fig 2)

9 C   D    ,  

10       (-ve ) (Fig 1)

11     

    (Measurement of de ection angle)
:         

•  
•       
•   PQR, QRS  RST  

1       P, Q, R, S  T    
 P  R       (Fig 1 & 2)

2    Q   

3        Q    
 (          )

4     2.2.40    4  12    

5            
 

6     ,    R  

7             
   

8  1            
  

9       P  

10          P     
 

11   5  8   

12       

13 , PQ 

14       R    
  Q  S      

15   4  5   

:  (NSQF -  2022) -  1.7.39
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16     ,       S   
  

17   7  8   

18       Q  

19          Q    
   

20            
 

21     ,     S  

22   7  8   

23       

24 QR   , 

25    S       

26            
    

:  (NSQF -  2022) -  1.7.39
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 (Construction)                                                                         1.7.40     
 (Surveyor)  -                  

       (  - I) (Prolongation of  line by various methods  
(Method - I)

:         
•   AB  
•  AB  
•      C  D  

  (Requirement)
 /  (Tools/Instruments) 

•     - 1 No.
•  - 1 No.
•                                                - 2 Nos.
•  ( )                                                         - 5 Nos.

•                                                           - 1 Nos.

 (Materials) 
•   - 1 No.

1   AB           

2    A     (Fig 1)

3    

4   (  )          
 B      

5              
   ,          

6           C 
   (Figs 2 & 3)

7   B   

8      D    (Fig 4)

9            
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      (  - II) (Prolongation of line by various methods 
(Method - II)

:         
•   AB  
•       AB   
•      C  D  

1   AB          

2    B    (Fig 1)

3    

4         A      
    

5             , 
         

6           C 
  

7   B    (Fig 2)

8      D  

9            
    

       (  - III) (  ) (Prolongation of line by 
various methods (Method - III) (Double sighting)

:         
•       AB   
•           
•      C  D  

1   AB            

2  B     (Fig 1)

3    

4        A       
   

5          ,   C1 
(Fig 2) 

6        4    (Fig 3)

7          , C2 
 (Fig 4)

8  C1 C2, C1 C2     ,    C 
, AB   

:  (NSQF -  2022) -  1.7.40
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       (  ) (Ranging when ends intervisible (Lining in))
:         

•   AB  
•   
•      C  D   

1        AB      
    

2    A     (Fig 1  2)

3    

4   (  )          
      

5               
   ,    ,        

    

6           C 
  

7     ,   5     
   D  

8             
   

9   C   

10            D  
 

11             
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 (Construction)  1.7.41
 (Surveyor) -  

        (   ) (Determination of height 
of an inaccessible object by theodolite (Single plane method)

:         
•   
•  
•      ‘Y      

 (Requirements)
 /   (Tools / Instruments)

•                               - 1 No.
•                                         - 1 No.
•                                      - 1 No.
•                                      - 1 No.

•    - 2 Nos.
•    - 1 No.

 (Materials)

•   - 1 No.

1 'Y'             
, 'O'   

2   'O'   

3    

4    0-0   

5      BM        
(      )

6        

7   (S)         

8      '   'Y'   

9     ,        
(Fig 1)

10              
‘P    

11  ‘O   P (d)          

12  ‘P     

13    3  6   

14   (S2)           

15   ‘O   ‘P   HI  ‘Y   RL  
(Figs 2 to 3 ,4)

Fig 3

Fig 1

Fig 2
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 (Construction)  1.7.42
 (Surveyor) -  

  /       (   ) (    ) 
(Traversing (closed & open) using Theodolite & tape/chain (Open traverse 
di erent angle)

:         
•       
•     
•        

 (Requirements)

 (Materials)
•   - 1 No.
•   - 1 No.
•   - 1 No.
•   - 1 No.
• A2  - 1 No.

1        

2          

3    

4          

5       ,   ‘A  (Fig 1) 

6     

7  AB         
        (    

  )

8  ‘B        

9   A, 0-0  

10    

11         A    
 

 /  (Tools/Instruments)
•     - 1 No.
•  - 1 No.
•   - 2 Nos
•   - 5 Nos
•   - 1 No.
•    - 1 No.

12             
   

13    

14         ‘C      
       

15              
   (      ,     
  ,      ,  360°    
        )

16    

17     

18   9  14   

19         AB 

20     ‘C    

21   A, 0-0  

22   ‘C         

23          ‘B     

24             
 

25              
              

 

26        
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  (       ) (Open traverse (Direct angles or angles 
to the right)

:         
•      
•    
•   ABCDEF  

1        

2         

3    

4           (Fig 1)

5   'A'     

6    

7     AB      
,        (    

  )

8        ‘B    

9   A, 0-0  

10    

11         A    

12            
     

13         ‘C      
       

14         

15             
 

16     'C'   

17  9  15   

18         

19              
        .      

    

20         

  (  ) (Closed traverse (De ection angle) 
:         

•       
•      
•    

1         ,   A, 
B, C  D (      )  

2           

3  ‘B      (Fig 1)

4   A, 0-0  

5    

6        A    

7            
     

8     

9    'C'         
    

10          (  )  
      

:  (NSQF -  2022) -  1.7.42
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11    

12     

13   4  11   

14         AB  

15     'C'   

16   'C'        

17             (  
C  A     BD      

       )

18        

19              

20        

  (  ) (Closed traverse (Interior angles) 
:         

•      
•    
•    

1 2.2.45   (  )     A, B, 
C  D      

2        

3      ‘A  (Fig 1)

4   A, 0-0  

5    

6           AB 
      (      
)

7         ‘D’    
  

8             
   

9         'B'     
     

10     

11    

12             
  

13            
 

14   'C'     

15   'C'        

16         'B'    

17         ‘D’     
      

18             

19        

20        (      
  (  )    

  (  ) (Closed traverse (Included angles) 
:         

•    
•    
•         

1    (  )   1  7   2    ‘A        (Fig 1)

:  (NSQF -  2022) -  1.7.42
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3   A, 0-0  

4    

5             D  
   (Fig 2)

6         'C'      
   

7           ‘C    
      (Fig 3)

8      'C'        
   

9             
  

10            

11    

12           (Fig 4 to 6)

13        

14        

15              
    (         

             
    ) 

     (Balancing  closed  traverse) 
:         

•    
•    
•         
•      

1   (  )    1  7    

2  'A'        (Fig 1)

3   A, 0-0  

4    

:  (NSQF -  2022) -  1.7.42
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5             
  

6            
     

7         'C'     
    

8      'C'        
   

9             
 

10            

11    

12           

13           (    
 ,           
       )

14    

15       

16        

17              
   

18         

:  (NSQF -  2022) -  1.7.42
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 (Construction)  1.7.43
 (Surveyor) -              

        (Measurement of horizontal angle and bearing 
of line)

:         
•   AB    

 (Requirements)

  AB    

1   A           
(Fig 1)

 /   (Tools / Instruments )

•     - 1 No.
•     - 1 No.
•  - 1 No.

  (Materials)

•   - 1 No.

 (PROCEDURE)

2  A        

3          

4              
     

5       

6             
   

7          A   
 

8     ,      B  

9       B   

10      

11       AB     
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 (Construction)  1.7.44
(Surveyor) - 

       (Computation of  Co-ordinate from the 
bearing  angle and length)

:         
•              
•    

                      = 43° 41

lAtitude   (+)  depArture   (-)
 AB   (NW)    

AB  Reduced BeAring = N 43° 41  W

    AB = 360° - 43° 41  = 316° 19

 AB   = 

      

      = 470.83 m

 : AB   = AB x     

         = 340.53 x sec 43° 41

          = 470.88 m

     (Fig 1)

 l =   :      
1) LAtitude = L cos 
 depArture = l sin 

2) tAn   = 

3) ( a) l = 

    (b) l = Latitude x Sec  

    (c) l   =  departure x cosec   

:   A  B     

AB       

  

   Northing  Easting
A  500.25   640.75

B  840.78   315.60

:

l = AB  

ø = AB  reduced BeAring

AB   = AB       .

           = 840.78 -500.25

           = 340.53

AB  DepArture = AB       .

 = 315.60 - 640.75

 = - 325.15

   =  2(325.15)   2(340.53) �

 tan θ = 
latitude

departure
 = 340.53

325.15
 = 0.9548
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 (Construction)  1.7.45
 (Surveyor) -    

     (Preparation of gales traverse table)
:         

•     

 (PROCEDURE)

1      

2          

3             

4 W.C.   R.B.       

5   ,   R.B       (Lati-
tudes)   (Departures)   

6       

7        

8               
  

9              
    ,         

10            
      (NE)     

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



157:  (NSQF -  2022) -  1.7.46

C
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Inst Station 

Angles

Correction

Corrected 
angles

WCB

RB

Quadrant

Line

Length 

Point
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Westing (-)
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 (Construction)  1.7.46
(Surveyor) - 

       (  ) (Computation of  area using co-ordinates 
(Gales traverse)

:         
•       
•      
•     

   (Fig 1)   : (Fig 2)

  = 

   = 

        

  = 1/2 { (105 x 341.21) - (280.123 x 305) +

        + [(280 .123 x 232.12) - (341.21 x 288.45)] +

        + [(288.45 x 71.45) - (232.12 x 142.12)] +

         + [(142.12 x 203.55) - (71.45 x 59.540)] +

         + [(59.540 x 305) - (203.55 x105)]

         = 1/2 [49610 +32056 +12334 +24650 +3213)

         = 60331.5 m2
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 (Construction)  1.7.47
 (Surveyor) -    

      (Determine omitted measurement)
:         

•   
•       
•  POQ      

 (Requirements)

    

10           1 

11            
  

12   OP  OQ 

13       PQ 

 /  (Tools / Instruments )

•     - 1 No.
•  - 1 No.
•    - 4 Nos
•      - 4 Nos 

•   - 1 No.
•     - 1 No.

 (Materials)
•   - 1 No.

     (Omitted side of  a traverse measurement) 
:         

•   
•        
•   OPQRO        

1   O, P, Q  R  ,      
      

2  OP    

 (PROCEDURE) 

1      , P  Q      
    

2    O    (Fig 1)

3      O    

4    

5        

6  A          

7     (P)         
       

8     

9     , Q       

3      O     
(Fig 1)

4     
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5  A          

6       R  

7     

8     , P        
  

9           (    
  ) 

10            
  

11            
 

12   OP, PQ  QR 

13  Q  R ,         
      BM  

14   QA  RA 

15      OR       

16            
    

17  1   

:  (NSQF -  2022) -  1.7.47
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 (Construction)  1.8.48
 (Surveyor) -   

            (Practice in setting up 
of dumpy level and performing  temporary adjustments)

:         
•       
•     
•     
•    

•              

•             

 (Requirements)

 /  (Tools/Instruments)  

•       - 1 No.
•    - 1 No.
•     - 1 No.
•  ( ) -  2 Nos.
•   30m - 1 No.

 (Materials) 

•     - 1 No.
•   - 1 No.
•   - 1 No.

 (PROCEDURE)

 1:        (Fig 1)

•     

•        

•               
    

•             
 

•              
     

 2:        (Fig 1)

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



164

1            

2              
             

3   90°      

4              
           

5    2   4         

    (Permanent adjustment of levelling)
:         

•       
•      

i) -    

•     

•             

•    , -        
            

ii)        (Fig 3)

•        

•             
       

•          

       (Perform the 
permanent adjustments of a dumpy level)

      

1            

2          

  (First adjustment)

1            

2            
   

3      180°    

4           

5       ,          

6    '2n'      ,    
              

      
7              

8   90°          
                
  

:  (NSQF -  2022) -  1.8.48

 3:     (Fig 2)

 4:   
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9             
      

10        

   (Second adjustment)

         

1         .

 (Test)

2 Fig 1 ,         D      
 ( ) A  B  

3 A  B     O     

4    O         A  B  
   

          

5     A  B   'a'  'b'  

6 Fig 1A ,         BA   A  
    O1,'d'  

7     ,    A  B  

8    'a1'  'b1' .

9   'A'  'B'    'a1'  'b1'   
  

10   A  B    A  B      
             

   a1  b1       

11            

12  ,            
 

 (Adjustments)

13       A  B      

14   'A' 'B'   ,   A,  B       
A  B    

15   'B' 'A'   ,    A  B    

16 a1    , ( ) a1    , 
   ,  'a1'        B   

     'b2'  

 (i.e.) b2 = a1+   (    , -    
)

17       ‘b1   ‘b2

 'b1' 'b2'        
        'b1' 'b2'    

          ( ) 
'b1' 'b2'   'D'       

   = b1-b2/D     

18      A  B       
      

  A     

 

      B

 

19              
          

   A = a1 + cn   

   B = b1 + cf   

           
 

:  (NSQF -  2022) -  1.8.48
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 (Construction)  1.8.49
 (Surveyor) -         

     (Practice in sta  reading)
:         

•        
•       

 (Materials)   

•     - 1 No.

1          

i     ( )

ii    

2     

a               
         RL    

   

   = BM      RL 
(X)

A    = HCL - A   (x1)

B    = HCL - B   (x2) 

C    = HCL - C   (x3) 

D    = HCL - D   (x4) 

E     = HCL - E   (x5)

 (Requirements)

 /  /  (Tools/Equipments/Instrments)   

•        - 1 No.
•    - 1 No.

1      'O'          
         (Fig 1)

2   BM           
            

3  (X)         

4     A  

5    A    ,     
      (   X1)      

6      B, C, D  ,    
    ,       

     (  X2, X3  X4)

7       E          (  
 X5)       

 (PROCEDURE)

 1:        

 2:       
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   (BS) -     (FS) =  RL -  RL 

b               
         R.L.     

  

 x-x1 ve ,          -ve ,  
     

  x1-x2, x2-x3, x3-x4, x4-x5      
   -ve ,       

 BM  R.L  ,   A, B, C, D  E  R.L  
            

  R.L       

  

 B.S -  F.S =  Rise -  Fall = Last RL - First RL 

:  (NSQF -  2022) -  1.8.49

  (BS)      (IS)       (FS)                (RL)              

 X  X1         BM    

   X2         - do - at A

   X3         - do - at B 

   X4         - do- at C

     X5       -do- at D

            - do - at E 

      (BS)            (IS)           (FS)   HC            (RL)     

 X   X1        BM    

    X2        - do - at A

    X3        - do - at B 

    X4        - do- at C

      X5      -do- at D

            - do - at E 
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 (Construction)  1.8.50
 (Surveyor) -             

     (Practice in Simple levelling)
:         

•  A  B        
•          (RL)  

 (Materials) 

•    ,  - 1 No.

 (Requirements)

 /  (Tools/Instruments)      

•       - 1 No.
•    - 1 No.

1       A  B 

2      O       (Fig 1)

3 A  B    ,      a  B 

4 A  B        a   b    
      

 ,   = b - a (if b > a)

5  A    (RL)  ,  B    (RL)= 
A    (RL) -   

 (PROCEDURE)
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 (Construction)  1.8.51
 (Surveyor) -         

  (  )    (Practice Di erential levelling ( y 
levelling))

:         
•   A  B         ,            

 (Requirements)  

   
   

  A  B           
 ,        

a   O1       (Fig 1)

b  A  C         ‘a   
‘X1’      

c    O2           
C  D         X2  X3   

  

d          B    
 (B)   

e  A  B      = å BS - å FS

 = (a+X2+X4) - (X1+X3+b)

f B    (RL) = A    (RL)± [(a+X2+X4) 
- (X1+X3+b)] 

 
 /  (Tools/Instruments)   

•       - 1 No.
•                            - 1 No.
•                                                        - 1 No.
•        - 4 Nos.

 BS   IS  FS       HI       RL                 

 a      A

 X2  X1    C

 X4  X3    D 

   b    B 

 (Materials) 
•    , ,                        - 1 No.

 (PROCEDURE)

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



170

 (Construction)  1.8.52
 (Surveyor) -           

     (Practice in Reciprocal levelling)
:         

•   A  B        
• ,             

1    A         

2 A  B        A1  B1   
(Fig 1)

3    B           B 
    

4 A  B        a2  b2   (Fig 
2).     A      B   

      

  

•    - 1 No.
•   , ,  - 1 No. 

 (Requirements)

 /  (Tools/Instruments)   

•        - 1 No.
•     - 1 No.
•    - 2 Nos.

 (PROCEDURE)
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 (Construction)  1.8.53
 (Surveyor) -            

     (Carryout levelling eld book)
:         

•       
•    
•     

  (Requirements)
 /  (Tools/Instruments)

•        - 1 No.

•      - 1 No.

1           

2        

3           
  

4             
        (Fig 2)

5             ,     
             
    

•    ,                                    - 1 No.

•       

•         

•             

6              

7              
 

8 ,          
 

9             
       ,     

   

 (PROCEDURE)

 1:     (Fig 1)

 2:     
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        ,  
,          

           
 

              

        90°         

     90°           
        30°              

     30°               
                  ( )      

                   ( )      

                  
                 

 3 :    

  X1, X2, X3, X4,  X5        
  ,         

            
               (X1) 
          BS     

       (X5)       
 FS       BS  FS      

  (IS)  X2, X3, X4     IS 
     

Check:  BS - FS =  RL -  RL 

1     (Height of collimation 
method)

 BS    IS      FS   HI RL  

 X1     HI1 =  RL  BM  
       R1 + X1   

  X2    HI1 - X2   A 

  X3    HI1 - X3  B 

  X4    HI1 - X4  C 

   X5   HI1 - X5  D

2     (Rise and Fall Method)

 BS  IS  FS    RL   
 X1     RL  BM 
  X2      A 
  X3      B 
  X4      C 
   X5     D

:  ( BS -  FS)=( RISE - FAll) = (Last  RL - First RL)

:  (NSQF -  2022) -  1.8.53
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 (Construction)  1.8.54
 (Surveyor) -  

     (         )    (Equate 
reduction of level (Rise and fall method and height of collimation method) 
comparison of method)

:         
•                     
•      RL  

 (PROCEDURE)

1        O1    (Fig 1)

2   BM (A)         
           (0.535 

)         

3     B, C  D      
2.145, 2.435, 1.585       

4     E  , (   1   ) 
      0.630     

     

5 O2       ,    

6    ,      , E    
1.535         

 (Requirements)

 /  (Tools/Instruments) 
•       - 1 No.

•   - 1 No.

 (Materials) 
•    - 1 No.

7      F    ,   
2.015       

8     G   (   2   )   
    3.510         

9         O3     
G    3.340 ,       

10    H, I  J     ,    
   2.910, 2.755, 1.990  

11       'K'  ,    3.010 
 

12        

13    
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 :  B.S -  F.S   =  Last R.L - First R.L 

5.410 - 7.150 =  98.260 - 100.00

 

B.S - F.S = Rise - Fall = Last R.L - First R.L

 5.410 - 7.150 = 3.155 - 4.895 = 98.260 - 100.000

 - 1.740 =  - 1.740 =  - 1.740

    01     0.535            100.000       A  BM   

       2.145       1.610   98.390        B  

   2.435       0.290   98.100 - do - at C

   1.585    0.850        98.950 - do - at D

     02       1.535   0.630  0.955       99.905 - do - at E

   2.015        0.480   99.425 - do - at F

     03       3.340   3.510      1.495   97.930 - do - at G

   2.910    0.430         98.360 - do - at H

   2.755    0.155         98.515 - do - at I

   1.990    0.765         99.280 - do - at J

     3.010       1.020   98.260 - do - at k

       5.410     7.150  3.155     4.895

(-) 1.740 = (-) 1.740

         (Rise and Fall Method) 

 

   BS  IS  FS      RL        

    (Height of collimation method)

   (BS)        (IS)       (FS) HC   (RL)  

 0.535   100.535 100.000 A  BM   

  2.145   98.390  B   

  2.435   98.100 -do- at C

  1.585   98.950 -do - at D

 1.535  0.630 101.440 99.905 -do- at E

  2.015   99.425 -do-at F

 3.340  3.510 101.270 97.930 -do- at G

  2.910   98.360 -do- at H 

  2.755   98.515 -do- at I 

  1.990   99.280 -do- at J

   3.010  98.260 -do- at K

 5.410  7.150

:  (NSQF -  2022) -  1.8.54
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 (Construction)  1.8.55
 (Surveyor) -  

        (RL) (Solve problems on reduction of levels (RL))
:         

•               

    

     1  7      

H.I = R.L + B.S = 100.00 + 0.785 = 100.785

R.L = H.I - I.S/F.S = 100.785 - 1.367 = 99.459

0.785, 1.326, 2.538, 3.435, 1.367, 2.328, 1.234, 1.657 

             
BM  RL = 100,00            

            
 RL    

 

 B.S -  F.S = 2.152  5.092 = - 2.940

Last R.L - First R.L = 97.060 - 100.00 = - 2.940 Ans.

        

          RL       
  B.S         I.S           F.S                   

     1    0.785   100.785 100.00    BM 

     2                 1.326   99.459   RL= 100

     3                 2.538    98.247   

     4 1.367                 3.435  98.717 97.350

     5                 2.328      96.389

     6                 1.234    97.483

     7                1.657   97.060

   Total   2.152               5.092   

           RL             

   BS     IS       FS 

  1 0.785     100.00 BM

  2                   1.326      0.541   99.459         RL = 100

  3                  2.538     1.212 98.247

  4    1.367       3.435   0.897 97.350 CP

  5   2.328       0.961     96.389

  6     1.234                              1.094   97.483
  7        1.657      0.423    97.060
 Total   2.152      5.092               1.094 4.034
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B.S - F.S 2.152 5.092 = - 2.940

Rise - Fall = 1.094 - 4.034 =  - 2.940

La  R.L - Fir  R.L = 97.060 - 100.00 = - 2.940 Ans.

 1

              
             

 BM  R.L 150.00m         
             

1.420, 0.650, 3.740, 3.830, 0.830, 2.270, 4.640, 0.960, 
1.640, 2.840, 4.680 and 4.980.
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 (Construction)  1.8.56
 (Surveyor) -             

    ( /  ) (Practice levelling with (auto/digital level)
:         

•       
•    
•  

 (Requirements)

 /  (Tools/Instruments)  

•       - 1 No.
•   - 1 No.

 (Materials)

•    , ,   - 1 No eACh.

 (PROCEDURE)

•        

•           

•    

•      

•                
 

•              

•            

•          

•          

•                
 

•               

   (Reading the sta )

•         

•             10  
   

•    10            
   

•      

•     ,         

•       

  (Laser level)

•               

•              
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 (Construction)  1.8.57
 (Surveyor) -   

        -      (Practice 
pro le levelling or longitudinal and cross section levelling - plotting pro le)

:         
• 50   1       
•  ‘0   200     

 Chainage               Ground Level             Formation Level               Depth of Cutting        Hight of Filling

 0  680.245  680.00  0.245 

 10  680.335  680.5    0.165

 20  680.395  680.30  0.090

 30  680.525  680.45  0.075 

 40  680.665  680.60  0.065 

 50  680.775  680.75  0.025 

 60  680.965  680.90  0.065 

 70  681.210  681.05  0.160 

 80  681.370  681.20  0.170 

 90  681.645  681.35  0.295 

 100  681.840  681.50  0.340 

 110  681.930  681.65  0.280 

 120  682.015  681.80  0.215 

 130  682.115  681.95  0.165 

 140  682.240  682.10  0.140 

 150  682.345  682.25  0.095 

 160  682.400  682.40  0.000  

 170  682.520  682.55    0.03

 180  682.640  682.70    0.06

 190  682.730  682.85    0.12

 200  682.825  683.00    0.175

 /  (Tools/Instruments)   

• T-   - 1 No.
•   - 1 No.

 (Requirements)
 (Materials) 

•    , ,   - 1 No eACh.
•    - A2  - 1 No.
•    /  - 1 set

1  10   200  50  1      
 ‘0   680.00     

2   2.3.51 (  )   1  11   
 

 (PROCEDURE)
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3 Y-   680.000 ...     

4           

5             

6      

 2:  ‘0’    200      

1  ‘0’   ‘200’        
  

2   1.8.48   1  11    

3            

4         

5               
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 (Construction)  1.8.58
 (Surveyor) -    

    (Check levelling)
:         

•            
•          
•      R.L.   
•       

 (Requirements)

 /  (Tools/Instruments)   

•       - 1 No.
•   - 1 No.

 (Materials)

•                          - 1 No each
•                                                - 1 No.
•                                                - 1 No.

 (PROCEDURE)

1        O1   

2   BM (A)         
           (0.535 

)        

3    B, C  D       2.145, 
2.435, 1,585       

4     E  , (    1   ) 
      0.630      

    

5 O2       ,    

6    ,      ,   E 1.535 
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      (BS)           (IS)           (FS)      HC             (RL)           

               0.535       100.535            100.000    A  BM   

               2.145                 98.930       B  

               2.435                 98.100      - do - at C

               1.585                 98.950      - do 0 at D

               1.535          0.630     101.440             99.905      - do - at E

               2.015               99.425     - do - at F

               3.340          3.510     101.270             97.930     - do - at G

               2.910              98.360    - do - at H

               2.755              98.515    - do - at  I

               1.990              99.280    - do - at M.J

           3.010             98.260    - do - at  K

 Total =    5.410          7.150

A.C :  B. S   F.S = Last R.L - First R. L

5.410 - 7.150             = 98.260 - 100.00

(-) 1.740                      = (-) 1.740

7      F    ,   
2.015       

8    G   (   2   )   
    3.510         

 

9          O3     
G    3.340        

10    H, I  J    ,    
  2.910, 2.755,1.990  

11      'K'  ,    3.010 
  

12               
  

13 ,     'A'  ,     
    (1.740)

  ,      'RL'   
  ,            

    

   

:  (NSQF -  2022) -  1.8.58
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 (Construction)  1.9.59                          
 (Surveyor) -     

  :   (Road Project: Reconnaissance Survey)
:         

•   
•   

  (Requirements)

 /  (Tools / Instruments) 
•      
•       
•      
•  
•  

  (Materials) 

•   
•  
• 

 1:   

1              
        

2            

 2:   

1           
      

2         

3    50         
      

4           
  

5            
     

6       ,     
 

7            
      HFL (   )    

     

8           
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 (Construction)  1.9.60 
 (Surveyor) -    

  :   (Road Project: Preliminary Survey)
:         

•   

 /  (Tools / Instruments)    

•      
•       
•      
•  
•  

  (Materials) 

•   
•  
• .

1           
              

    

2          GTS    
       

3       50M     
           

    

4   (  20  40 )      
   

5       (   100 )

6             
   

7       -  

8    : 

a    

b        

c         

d         

e        

f         

 (Requirements)

 1:   
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 (Construction)  1.9.61 
 (Surveyor)-    

  :    (Road Project : Final location Survey)
:         

•     
•     

 /  (Tools / Instruments)  

•      
•      
•     
• 
• 

  (Materials) 
•  
• 
• 

1 30           
            

2            
(  30 )   

 2:   

3            

1              
        

2     ,          
 

3     ,         
         

4       

5          

6   

7             
,       

8             

 (Requirements)

 1:    
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 (Construction)  1.9.62 
 (Surveyor) -    

       (Pro le of longitudinal and levelling and 
plotting)

:         
•                

 /  /  (Tools/Equipments/Instrments)   

•        
•     
• , 
•  , T- ,   

 (Materials)   

•   , , 
•   - A2 
•   / - 1  

 (PROCEDURE)

1   AB           

 (Fig 1)

2          

4      ‘01        
       

5           BS  

6             
      

7           

8    BS         
  

9            

10            

:            
    

3  AB   200          
  AB           

        

                           BS  IS  FS  HI  RL          

    FB  BB

 (Requirements)
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    (Plotting of longitudinal section)
:         

•      

1           100    681.840

 110    681.930

 120    682.015

 130    682.115

 140    682.240

 150    682.345

 160    682.400

 170    682.520

 180    682.640

 190    682.730

 200    682.825 

      

 0    680.245

 1    680.335

 20    680.395

 30    680.525

 40    680.665

 50    680.775

 60    680.965

 70    681.210

 80    681.370

 90    681.645
2     (1:1000)     (1:100) 

   (Fig 1)

:  (NSQF -  2022) -  1.9.62
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  (Cross sectioning) 
:         

•           

1   AB         

2         

3  AB   200    AB      
             

      

4     20         
     

3        20      

4              
   

5            
 

6      , 2 cm     
,          

7    676.000 

 (              
 4 cm  15 cm   )

8         

9       

10              
  

11             
  

:           
       

5          5     
     

6      ‘0        
       .

7       

8      ‘0        
   

9             
              

      

10              
  

:  (NSQF -  2022) -  1.9.62

11           

12               
   

13            

 :            
    

           
           

 

  -  

              BS      IS  FS HI  RL     

 -    ‘O

            BS  IS  FS HI  RL    

   L      C     R
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188 :  (NSQF -  2022) -  1.9.62

   (Plotting of cross section) 
:         

•        

1         
“50 ”     

    

 Left  Right    Reduced level 

 50    680.775

 0.75   68.760

 1.75   680.740

 2.75   680.740

 3.0    680.660

 3.5    680.630

 4.0    680.645

 5.0    680.395

   0.75  680.785

   1.75  680.785

   2.75  680.730

   3.0  680.770

   3.5  680.795

   4.0  680.815

   5.0  680.875

“0m”    

           

 Left  Right   Reduced level

 0    680.245

 0.75   680.235

 1.75   680.215

 2.75   680.165

 3.0    680.145

 3.5    680.145

 4.0    680.135

 5.0    680.150

   0.75  680.255

   1.75  680.295

   2.75  680.295

   3.0  680.305

   3.5  680.320

   4.0  680.325

   5.0  680.385
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“100 ”     

         
 Left  Right    Reduced level 

 100    681.840

 0.75   681.855

 1.75   681.870

 2.75   681.870

 3.0    681.885

 3.5    681.850

 4.0    681.850

 5.0    681.745

   0.75  681.760 

   1.75  681.705

   2.75  681.665

   3.0  681.665

   3.5  681.685

   4.0  681.715 

   5.0  681.735 

“150 ”     

    

 Left  Right    Reduced level  

 150    682.345

 0.75   682.335

 1.75   682.325

 2.75   682.310

 3.0    682.645

 3.5    682.385

 4.0    682.515

 5.0    682.590

   0.75  682.330

   1.75  682.320

   2.75  682.300

   3.0  683.355

   3.5  682.385

   4.0  682.485

   5.0  682.535 

“200 ”     

             

 Left  Right   Left Right 

 200     682.825

 0.75    682.820

 1.75    682.865

 2.75    682.905

 3.0     682.935

 4.0     683.095

 5.0     683.195

   0.75   682.800

   1.75   682.800

   2.75   682.805

   3.0   682.885

   3.5   682.915

   4.0   682.950

   5.0   682.775

2     (1:100)     (1:100) 
  

3       10 cm      

4              
     

5         

6 2 cm     ,      
      

7     678.000 

8         

9          

:  (NSQF -  2022) -  1.9.62
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10            

11               
  

12             
    

             
  

 C/S at L.S 0m chainage   datum : 678.000

 0m 680.245m

 L 0.75 680.235 R 0.75 680.255

 L 1.75 680.215 R 1.75 680.295

 L 2.75 680.165 R  2.75 680.295

 L 3.00 680.145 R  3.00 680.305

 L 3.5      680.145 R  3.5 680.320

 L 4.0 680.135 R  4.0 680.325

 L 5.0 680.150 R  5.0 680.385

 C/S at L.S 50m chainage   datum:  678.000

 50m 680.775m

 L 0.75 680.760 R 0.75 680.785

 L 1.75 680.740 R 1.75 680.780

 L 2.75 680.670 R  2.75 680.730

 L 3.00 680.660 R  3.00 680.770

 L 3.5      680.630 R  3.5 680.795

 L 4.0 680.645 R  4.0 680.815

 L 5.0 680.395 R  5.0 680.875

 C/S L.S 100m chainage  datum: 679.000

 100m 681.840m

 L 0.75 681.855 R 0.75 681.760

 L 1.75 681.870 R 1.75 681.705

 L 2.75 681.870 R  2.75 681.665

 L 3.00 681.885 R  3.00 681.655

 L 3.50    681.850 R  3.50 681.685

 L 4.0 681.830 R  4.00 681.715

 L 5.0 681.745 R  5.00 681.735

 C/S L.S 150m chainage   datum: 681.000

 150m 682.345m

 L 0.75 682.335 R 0.75 682.330

 L 1.75 682.325 R 1.75 682.320

 L 2.75 682.310 R  2.75 682.300

 L 3.00 682.345 R  3.00 682.355

 L 3.50    682.385 R  3.50 682.385

 L 4.0 682.515 R  4.00 682.485

 L 5.0 682.590 R  5.00 682.535

 C/S at L.S 200m   chainage        datum: 681.000

 200m 682.825m

 L 0.75 682.820 R 0.75 682.800

 L 1.75 682.865 R 1.75 682.800

 L 2.75 682.905 R  2.75 682.805

 L 3.00 682.935 R  3.00 682.885

 L 3.50    683.005 R  3.50 682.915

 L 4.00 683.095 R  4.00 682.950

 L 5.00 683.195 R  5.00 682.775

:  (NSQF -  2022) -  1.9.62
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 (Construction)  1.10.63
 (Surveyor) -     

AutoCAD (  )        (Prepare traverse 
drawing using Auto Cad (Co-ordinate system)

:         
•     
•             
•           
•           

 (Requirements)
 (Materials) 

•  A4   

 (PROCEDURE)

 1:            ,        (Fig 1)

     or [Close/Undo] : 70,50 ( )

     or [Close/Undo] : 50,50 ( )

          or [Close/Undo] : 30,65 ( )

      [Close/Undo] : 30,50( )

      [Close/Undo] : 20,50( )

      [Close/Undo] : C ( )
4      

 (Output)

 /  (Tools / Instruments )  
• CAD    
• 

1 Command : LIMITS ( )

     

 Specify lower left corner or [ON/OFF]

 <0.0000,0.0000> : ( )

 Specify upper left corner <12.0000,9.0000>:120,90 ( )

2  Command : ZOOM ( )

     ,   Enter  (nx or

 nxP), or [All/Center/Dynamic/Extents/Previous/Scale/

 Window] <real time>: All ( )

 Regenerating model space limits :

3  Command : LINE ( )

     20,20 ( )

     or [Undo] : 100,20 ( )

     or [Undo] : 100,50 ( )

     or [Close/Undo] : 90,50 ( )

     or [close/Undo] : 86,65 ( )

     or [Close/Undo] : 75,65 ( )
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 2:            ,        (Fig 2)

:  (NSQF -  2022) -  1.10.63

1  Command : LIMITS ( )

       :

       [ O N / O F F ] 
0.0000,0.0000> : ( ) 

      <12,0000,9,0000> : 120,90 
( )

2  Command : ZOOM

     ,    (nX  nXP) Enter , 
 [All/Center/Dynamic/Extents/Previous/ Scale/

Window] <reak time?: All ( ) regenerating model

3  Command : LINE ( )

     : 20,20 ( )

      [Undo] :@ 80,0 ( )

      [Undo] :@ 0,30 ( )

      [Close/Undo] : @ : -10,0 ( )

      [Close/Undo]  : @ -5,15 ( )

      [Close/Undo]  : @ -10,0 ( )

      [Close/Undo]  : @-5,15 ( )

      [Close/Undo]  : @ -20,0 ( )

      [Close/Undo]  : @ 0,15 ( )

      [Close/Undo]  : @ -20,0 ( )

      [Close/Undo]  : @ 0,-15

      [Close/Undo]  : @ -10,0

      [Close/Undo]  : C

4      

 (Output)

 3:            ,        (Fig 3)

1  Command : LIMITS ( )

     :

       [ON/OFF]   

<0.0000,0.0000>: ( )

          <12.0000,9.0000>: 120,90( )

2  Command : ZOOM ( )

     ,    (nX  nXP) Enter 
,  All/Center/Dynamic/Extents/Previous/ Scales/ 

Window <real time?: All ( ) regenerating model

3  Command : LINE ( )

    : 20,20 ( )

      Undo : @ 80<0 ( )

      Undo :@ 30<90 ( )

      close/Undo : @ :10<180 ( )

      close/Undo : @ 15<108 ( )

      close/Undo : @ 10<180 ( )

      close/Undo : @ 15<252 ( )

      close/Undo : @ 20<180 ( )

      close/Undo  : @ 14.27<90 ( )

      close/Undo  : @ 20<180 ( )

      close/Undo  : @ 4.27<270 ( )

      close/Undo  : @ 10.73<180 ( )

      close/Undo  : C

4      

 (Output)
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 (Construction)  1.10.64
 (Surveyor) -     

     (Prepare a simple building)

 (PROCEDURE)

•          (Fig 1)

:         
•    ,    
•    
•   

 /  (Tools / Instruments) 

• CAD    
•   

 (Materials) 

• A4   

 (Requirements)
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1     

2 "Line"           
       "Line"    
         -  

3           "O set" 
   

4    "Line"  "O set"      
  

5           
    "Trim"         
 "Trim"   -   “cutting edge”  

              
   

6              
      3'-0"   (90 )  

,      ,  3'0"  ,   
   

7          

8             "text"   
  

9 "Dimension"          
            

            
 

10        

11  "ploylne"          
  "area"         

12     PDF         
 Plot       ,   
   ,      

•      

1           

2 "hatch"          
  (weights)  

3   "dimension"  "text"       
  

4      PDF       
          ,  
    ,      

•      

1          

2 "line"            
     

3       "o set, trim, llet, extend" 
         

4       , "block"  ,    
   

5             

6       PDF         
        ,   
   ,      

•      

1            

2         "line, o set, trim" 
        ,   
   

3    R.C.C       "hatch"  
  

4           "text"  
 

5 "dimension"         
  .

6       PDF         
       ,    
        

:  (NSQF -  2022) -  1.10.64
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 (Construction)  1.10.65
 (Surveyor) -       

AutoCad     (   ) (Drawing using AutoCAD (Starting  
a drawing)

:         
•     
•   
•   

  

            

1  AutoCAD  :

 / /

.Dwg    3      
          “Cancel” 
 

2  Select File / Open
3          (   )

4  “Workbook”   “Open”     

5 Select “File / Save AS”
6         “File of type” 

   “    (* .dwt)” 

   3    “dwt”

         (    
  )

7      “1 Workbook”     
   

    “1”       
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Auto CAD       
 

  Command: NEW

5 Choose  One of the options for creating a  
  new drawing     
  

6 Click   The OK button

7 Save  The drawing as another name

8     “OK”  

            
CAD  

    

New command

    

1 Choose  File, New. Or

2 Press  CTRL + N or

3 Click   The New icon. or

4 Type   NEW at the command prompt    

 :          

   

1. Choose  File, OPEN. or

2. Press  CTRL + O

3. Click   the OPEN icon. or

4. Type   OPEN at the command

prompt.command: OPEN

5. Press  ENTER

6. Double Click     the desired directory to nd the

     drawing to open

7. Click   the drawing name to open.

8. Click   The OK Button

:  (NSQF -  2022) -  1.10.65
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Saving Drawings

          
unnamed     “Save As”    

  AutoCAD    DWG     
       

1. Choose  File, Save or Save as

    or

2. Type   SAVE or SAVES at the command

  prompt command: SAVE or SAVEAS

3. Press   ENTER

4. Type   A new drawing name or keep the

  exi ing drawing name.

5.Click   The OK button

 (TIP) :         
            
 

Quick Save

QSAVE           

1.   CTRL+ S. 

      

2.    .

     

3.   QSAVE   ,    
  Command: QSAVE

 (TIP):       (  R13, 
R14, R2000, )       

,    :  ...

  (Existing AutoCAD)

1. Choose  File, Exit.

       or

2. Type   QUIT at the command prompt.

  Command: QUIT

3. Press   ENTER

4. Click   Yes to save changes or No to

  discard changes

:  (NSQF -  2022) -  1.10.65

   (Drawing Area Control)
:     ,    ,

•        
•       
•       

 Enter    (Methods of entering 
commands)

AutoCAD   Enter   3 -     3 
     

1.    (Select Draw / Line)

 a.       

 b.       “Draw”

 c.              
  .

2.    (      )
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3.   (  L  < >)

      

    ?

 (Example)

Select: Draw /Circle / Center, Radius

_ ,         [3P / 2P/ Ttr 
(tan tan radius)]:

        ,      
             

3P, 2P,  Ttr        

    (Drawing Units Setup)

CAD             
        CAD    

      

1      :

[ ] [ ]

1 AutoCAD         ,   
AutoCAD       
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2            
           

  

3        

4     ,       
      ,    

5              
   

6           

   (Drawing Area Setup)

,           
           
                

             
                

/              
          

1      :

 [ ] [  ]

2     ,  “     :   
     [on/o ] <0.00,0.00> ”    

  <0.00,0.00>        
ENTER  

:  (NSQF -  2022) -  1.10.65

3     , “       <12.00,9.00>” 
           

  ENTER  <12.00,9.00>

4    ,        -  
             

(             
  ,          

    )

     

            
            

       

i   

ii ,        

iii      

iv         

 (Limits)

 : ,  

Command: Limits 

Command: Limits        
     

:    A4  (210 x 297)   

Command: Limits
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202 :  (NSQF -  2022) -  1.10.65

      ([on/o ]) <0.000,0.000>:

      <12.000,9.000>: 210,297

  (A4 )         ZOOM 
 

MVSETUP = MultiView Setup

MVSETUP     -      
         (  ) 

  -  MVSETUP       
 ,            
      ,      
   .

Command              :    MVSETUP

Enable paper space     :     YES/NO  :    NO 

     (Scienti c, Decimal, Engineering, 
Architectural Metric)      :   

    = 1:1

 ,  ,      ...

      Fig        
   ,           

   

1.     , -      .dwt    
         

2.       ,       
            
      

2       

             

    Fig   ,       
     ,       
            

Fig     ,        
  ,  ,        

    .

UNITS    ,  ,     
           

Menu: Format, UNITS

Command: UNITS

  Enter   -    , UNITS  
     

      :

       Decimal, Architectural, 
Engineering, Fractional & Scienti c.  
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 Icon/Button 

       DeCimAl, ArChiteCturAl, 

Engineering, FrACtionAl & SCienti C

 : ( )

1. Scienti c (1.55E + 01)

2. Decimal (915.50)

3. Engineering 1’-3.50”

4. Architectural 1’-3 1/2”

5. Fractional 15 1/2

Enter choice, 1 to 5 <Current >: Enter a value (1-5)
 ENTER 

  Scienti c, DecimAl,  Engineering    
          

          (0 to 8) 
<Current >: Enter A vAlue (0-8) or press ENTER.

  ArchitecturAl  FrACtionAl      
           

          

(1,2,4,8,16,32,64,128,or 256) <Current>: Enter A vAlue 
(1,2,4,8,16,32,64,128,or 256)  ENTER 

  (Insertion Scale) 

             
              

         ,    
             

             
             

        

        

:  (NSQF -  2022) -  1.10.65
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   : ( )

1.   45.0000

2.  /  /  45°0’0”

3.  50.0000g

4.  0. 7854 r

5.    N 45° 0’0” E

Enter choice, 1 to 5 <Current >: Enter a value (1-5)
 ENTER 

           (0  
8) < >:   ENTER  (0-8)  ENTER 

   0     :

 0   :

East 3 o’clock = 0

North 12 o’clock = 90

West 9 o’ clock = 180

South 6 o’ clock = 270

 0 < >           
ENTER 

0         3    
         .

   ? [Yes/No]

< >:   n  ENTER 

            
             

     .

        

:  (NSQF -  2022) -  1.10.65
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 (Drafting Setting a Display Commands)
:     ,    ,

•     
•     
• Esc, Undo, Redo   

•  commands   

  (Drafting Settings)

             
  SNAP, GRID, POLAR TRACKING, OSNAP 

 (SNAP)

SNAP             
             

   F9   /     

 (GRID)

GRID            
,              

              
         F7     

  /     

   (Object snap settings)

           
          F3   

     O       /   
            End 

point, Midpoint, Centre, Quadrant

 (Ortho): “Ortho” Command     
             

        /  (  
F8 )   

:  (NSQF -  2022) -  1.10.65

Switches the grid on/off

Set the size of the grid in
the current drawing units

v

v

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



206

            
GRID  SNAP MODE         

               
             

     

  (GRID ON)

1.   -            
    (     ,  “<  >” 

   )

2.        ,       
            .

GRID               
               
             

              
    ,          
   0.5             
  4.5   .

   (Snap mode on)

1.               
-  

2.        ,      
               

  

:  (NSQF -  2022) -  1.10.65

              
             : (1)  
  ,  (2)         

              
     ,        
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SNAP            
          SNAP   

 ,            
         0.5  ,    
    

     

ESC   (Pressing the ESC key)

      Esc       
           
          Esc  .

•            

•             

•            

•          

      , Esc       
   

 (Example):

   ,           
     EsC  

    (Using Undo)

    U    Enter     
            
  

Redo    (Using Redo)

Redo            
           ,   
       

•

•

:  (NSQF -  2022) -  1.10.65
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208 :  (NSQF -  2022) -  1.10.65

           

 ,             

  (DISPLAY COMMANDS)

 (Zoom)

               Fig                 
                       menu > view >Tool bars....> 

Zoom        

  : ,  

      

  (Icon)   (Function)

  1     2           ,  0.5  
   .

                    

                    
           ( )        

  

             

                  
        

     ,              
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      ,     
             

              

     (    )   ,  
               

      “     ”     
           Fig  , 
    ,     (   )   (  

  ) 

     ,          
   ,           ,  
             .

  ,        -   
            (  

             
,            

  ) 

: [ ] [ ] [ ]

            
            , 

           
   

       -       
         

     : [View] [pAn] [ReAltime]
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            , 

           
   

       -    
           

 

    : [ ] [ ] [ ]

               
  -            

     

   ,            
 ,      ,  - -     
               
        (        

            )

 - I

 (Instructions)

1.     

2. Draw        : (Fig 1)

 LINE command

 Ortho (f8) ON for Horizontal and Vertical lines
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 Ortho (f8) OFF for lines drawn on an Angle

 Increment Snap (f9) ON Osnap (f3) OFF

3.   Save    Ctrl+S   

 - II

 (Instructions)

1  DRG        ERASE  
(Fig 2) 

2   Save    Ctrl+S  

 - III (Fig 3) 

   I

 - IV (Fig 4)
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     (Figs 5, 6, 7 & 8)
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 (Text)

             
            , 
       ,       
               

   

1. Single line text or Dtext

2. Multiline text or M text

1.      

 : , ,   

Command: TEXT or DT

Current text style: “Standard”

Text height: 0.2000

       [ / ]:     

   <0.2000>: 25

 <0>     :

   :  (TEXT)

2.     M TEXT

 : , ,   

Command: MTEXT or MT

Current text style: “ Standard”

Text height : 0.20000

   :     

     [Height/Justify/

Line spacing /Rotation/Style/Width]:      
  , ,   

  ,     K.

  (Text style)
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