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Bapujl Institute owmsw_nom::m and Technology, Davangere-577004
CALENDER OF EVENTS - ODD SEMESTER: SEPTEMBER-JANUARY- 2020-21 (Tentative)

o

Isem I, v VI semn I & V sem Il sem Il sem
PARTICULARS BE/B Tech BE/B.Tech BE/B.Tech MCA MBA M.Tech
Commencement of ODD Sem 14-12-2020 01-09-2020 01-09-2020 01-09-2020 01-09-2020 01-09-2020
Last Working Day 25-03-2021 16-01-2021 16-01-2021 16-01-2021 16-01-2021 16-01-2021
. 19-10-2020 19-10-2020 19-10-2020 15-10-2020 19-10-2020
1* CIE Series T . To 4 _ To To To " To
24-10-2020 24-10-2020 24-10-2020 17-10-2020 24-10-2020
07-12-2020 07-12-2020 ., 07-12-2020 26-11-2020 07-12-2020
2" CIE Series T To To To To To
09-12-2020 09-12-2020 09-12-2020 . 28-11-2020 09-12-2020
L 11-01-2021 11-01-2021 11-01-2021 7-01-2021 11-01-2021
3" CIE Series B . To To To To To
: 13-01-2021 13-01-2021 13-01-2021 9-01-202| 13-01-2021
. . oy 29-03-2021 21-01-2021 21-01-2021 - 08-02-2021 21-01-2021
Practical Examination Onwards # Onwards # Onwards # Onwards # T Onwards #
12-04-2021 08-02-2021 08-02-2021 © 21-01-2021 21-01-2021 28-01-2021
Theory Examination To To To To To To
30-04-2021 27-03-2021 27-03-2021 06-02-2021 19-02-2021 13-02-2021
. 29-032021
Internship - R To i ————— i
; 10-04-2021
Internship Viva-Voce — N amaman —— — G-o.w.ncuh
(4] .
ol 22-02-202
Professional ——— " e T S Nu-o.w..ncu_.
Training/Orpganization Stud 0 B
5 &/Ore = i . 03-04-2021
ommencement o
Even Mna@m:u-. QM..QM:NON—. NuocuuNcNu hurc\—uwou— H“..QN..NCN— ow-ea-NcN— NU-ON:NGN—

# Notification regarding the calendar o

Registrar (Evaluation) from time to time.

oV

Dean Academic

’

f events relating to the conduct of Universit

y Examination will be Issyoed by the

vvt../\/}.” "NV

Principal
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Vision of BIET

To be a center of excellence recognized nationally and
internationally, in distinctive arcas of engineering
education and research, based on a culture of

innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

approach, leadership qualities and ethical values
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VISION OF THE DEPARTMENT

To train the students to become Civil Engineers with leadership qualities, having ability to take

up protessional assignments and rescarch with a focus on innovative approaches to cater to the

needs of the society.
MISSION OF THE DEPARTMENT

1. To provide quality education through updated curriculum and conducive teaching learning

environment for the students to excel in higher studies, competitive examinations and

professional career.

19

To impart soft skills, leadership qualities and professional ethics among the graduates to

handle the projects independently with confidence.

w2

Ta deal with the contemporary issues and to cater to the socio-economic needs.

4. To build industry-institute interaction and to establish good rapport with alumni.
PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEQ 1: Core Competence: Graduates will be able to plan, analyse, design and construct

sustainable Civil Engineering Infrastructure.,

PEQ 2: Professional Skills: Graduates will be professional engineers with a sense of ethics,
creativity, leadership, self-confidence and independent thinking to cater to the needs of the
society.

PEOQ 3: Societal Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.

PEO 4: Cognitive Intelligence: Graduates will be able to take up competitive examinations,

higher studies and involve in research and entrepreneurship activities.

PROGRAM SPECIFIC QOUTCOMES (PSOs)

Students after the completion of the Program will be able to

1. Apply the fundamental concepts, software and codal provisions in the analysis, design and

construction of sustainable civil engineering infrastructure.

2. Inculcate professional and leadership qualities, sense of ethics and confidence related to

civil engineering.
Faculty will be able to

3. Contribute to the overall development of civil engineering community through the

professional bodies and offer services to the society.
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Name of the Faculty : MER
Time / Day 8-9 9-10 10.30-11.30 11.30-12.30 2-3 3-4 4-5
Mon 18CV32-A 18CV35-B I8CVL57-T (B)
Tue 18CV32-A
Wed 18CV35-B 18CV32-A 18CVLS57 — A3 (MER + SiI)
Thu 18CV35-B 18CV32-A 18CVLS57 — B1 (MER + GNS)
Fri 18CVL38 — A1 (MER + CPA)
Sat 18CV32-A | |

&

Time Table Coordinator

Principal
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - 111

BASIC SURVEYING .
Course Code 18CV35 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

1. Understand the basic principles of Surveying ) .

2. Learn Linear and Angular measurements to arrive at solutions to basic surveying problems.

3. Employ conventional surveying data capturing techniques and process the data for
computations.

4. Analyze the obtained spatial data to compute areas and volumes and draw contours to
represent 3D data on plane figures.

Module-1

Introduction: Definition of surveying, Objectives and importance of surveying. Classification of
surveys. Principles of surveying. Units of measurements, Surveying measurements and errors, types of
errors, precision and accuracy. Classification of maps, map scale, conventional symbols, topographic
maps, map layout, Survey of India Map numbering systems.

Measurement of Horizontal Distances: Measuring tape and types. Measurement using tapes, Taping
on level ground and sloping ground. Errors and corrections in tape measurements, ranging of lines,
direct and indirect methods of ranging, Electronic distance measurement, basic principle. Booking of

tape survey work, Field book, entries, Conventional symbols, Obstacles in tape survey, Numerical
problems. -

Module-2

[Measurement of Directions and Angles: Compass survey: Basic definitions; meridians, bearings,
magnetic and True bearings. Prismatic and surveyor’s compasses, temporary adjustments, declination.
Quadrantal bearings, whole circle bearings, local attraction and related problems -
Traversing: Traverse Survey and Computations: Latitudes and departures, rectangular coordinates,
Traverse adjustments, Bowditch rule and transit rule, Numerical Problems.

Module-3

Leveling: Basic terms and definitions, Methods of leveling, Dumpy level, auto level, digital and lase]
levels. Curvature and refraction corrections. Booking and reduction of levels. Differential leveling,|
profile leveling, fly leveling, check leveling, reciprocal leveling,

Module-4

Plane Table Surveying: Plane table and accessories, Advantages and limitations of plane table survey,
Orientation and methods of orientation, Methods of plotting — Radiation, Intersection, Traversing,
Resection method, Two point and three point problems, Solution to two point problem by graphical
method, Solution to three point problem Bessel’s graphical method, Errors in plane table survey,

Module-5

Areas and Volumes: Measurement of area by dividing the area into geometrical figures, area from
pffsets, mid ordinate rule, trapezoidal and Simpson’s one third rule, area from co-ordinates, introduction|
to planimeter, digital planimeter. Measurement of volumes- trapezoidal and prismoidal formula,

Contouring: Contours, Methods of contouring, Interpolation of contours, contour gradient,
characteristics of contours and uses.




Course outcomes: After a successful completion of the course, the student will be able to:
1. Posses a sound knowledge of fundamental principles Geodetics

2. Measurement of vertical and horizontal plane, linear and angular dimensions to arrive at
solutions to basic surveying problems.
3.

Capture geodetic data to process and perform analysis for survey problems]

4. Analyse the obtained spatial data and compute areas and volumes. Represent 3D data on plane
figures as contours

Question paper pattern:
* The question paper will have ten full questions carrying equal marks,

* Each full question will be for 20 marks.

* There will be two full questions (with a maximum of four sub- questions) from each module.

* Each full question will have sub- question covering all the topics under a module.

* The students will have to answer five full questions, selecting one full question from each module.
Textbooks:

1. B.C. Punmia, “Surveying Vol.1”, Laxmi Publications pvt. Ltd., New Delhi —2009.
2. Kanetkar TP and S V Kulkarni » Survey

VidvarthiGrihaPrakashan.1988
Reference Books:

1. S.K. Duggal, “Surveying Vol.1”, Tata McGraw Hill Publishing Co. Ltd. New Delhi.2009.
2. K.R. Arora, “Surveying Vol. 1” Standard Book House, New Delhi. —2010

3. R Subramanian, Surveying and Leveling, Second edition, Oxford University Press,
NewDelhi

ing and Leveling Part I, Pune

4. _A. Bannister, S. Raymond , R. Baker, “Surveying”, Pearson, 7th ed., NewDelhj
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Course Title Basic Surveying (18CV35)
(8(0) Statement
18CV35.1 Explain the fundamental concepts of surveying

Apply the conventional and advanced methods for measuring horizontal

18CV35.2 :
distance
Apply the concept of latitude and departure for the adjustment of compass
18CV35.3
closed traverse
18CV35.4 Predict the topography of the ground profile using the concepts of levelling and
) contours
18CV35.5 Solve two and three point problems in plane table surveying
18CV35.6 Compute areas and volumes for civil engineering projects

Course Title

Basic Surveying

CO PO1

PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI1 | PO12

18CV35.1

18CV35.2

18CV35.3

18CV354

18CV35.5

18CV35.6

]

[y [y [y S o [
[}
[}

NINIWN NN N

Average

N ININ I[N

[ NI
1

~

CO

PSO1 | PSO2

18CV35.1

18CV35.2

18CV35.3

18CV35.4

18CV35.5

18CV35.6

Average
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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

Result Analysis Academic Year: 2020-21 ODD SEM

Name of the Faculty Raghu M E
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| 1 Basic Surveying 18CV35 67 42 63
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Attainment

Basic Surveying 18CV35 ODD SEM 2020-2021
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Target vs Class Average
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b CO1 CO2 COo3 CO4 CO5 CoO6
# Targeps 50 50 50 50 50 50
Class Average 31 23 21 23 23 25
Gap 19 27 29 27 27 25
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Actual 1.28 | 1.28 0 0.64 0 0 0 0 0 0 0 1.28
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Assignment | Date l 28 l 1o ’ 20 ]
_Assignment No. L 69.!“,.._*.‘. o Mavimum Marke ]
Course/Subject Title Basic Surveying Course/Subject Code INCVAS
Semester n Scheme CIHEN 1IN

E‘nursc Outcome Statements : After the succc.\sful_C()lllﬁ'iéi_i;i.l_l )uf.il;cw(;n]li'w; the students witl be able to Outeome
Statements

_18CV3IS2 | Apply the conventional and advanced methods for measuring horlzontal distance

| 18CV3S.3 | Apply the concept of Iatitude and dp[;arllire for the mljmﬁwﬁt of compass closed (raverse’

| 18CV3S.4 | Predict the topography of the ground -iFli[lle using the concepts of levelling mnd contours
I8CV3S.S | Solve two and three point prohlcmqmlunrn_l;lc ‘_m:c)l;tg - -
18CV35.6 | Compute areas and volumes for civil mg{ﬁEﬁi_ﬁg p»rﬂn];_;_li__

| 18CVAS.1 | Explain the fundamental concepts of surveying

Last date for submission l 30 l 11 l 2020 ’
"Note :
P?(;. Question Mnrks Ili-l:(l-l CO 7
Module -1 -
1 Define Surveying. Explain the basic principles of surveying? Mention the classification Li&L COl
of surveying. N
2 What is meant by tape correction and Explain the different types of tupe correction. I‘I;&I, COl
3 With neat sketches show conventional symbols used in surveying. Li&l, Col
2 ;
4 Mention the different types of obstacles in surveying. A steel tape is 30m long at 18° ¢,
when laid horizontally on the ground. Its sectional area is 2mm?, Its weight is 12.36N
and co-cfficient of expansion is 35x107" °c. The tape is stretched over three supports at L2&L cO?2
the same level and at equal intervals. Calculate the actual length, When the J ’
temperature and pull applied during measurement are 25° and 400 N, Assume E =
1.77x10° N/mm*
5 Define Ranging. Explain indirect or Reciprocal Ranging with Sketch.
Two Stations P and Q on the main Survey line were taken on the opposite sides of a
pond on the right of PQ a line PR=210m long was laid down and another line L2&1L cO2
PS=260m long was laid down on the left of PQ. The points R, Q and S were on the J ’
same Straight line. The measured lengths of RS and QS were 85m and 75m
respectively. Find the length of PQ.
Module -4
6 Define plane table surveying. Explain the accessories of a plane table survey. L2 COS8
7 What are the different methods of plane table survey? Explain the intersection method L2 COS
of plane table surveying. e
List the advantages and disadvantages of plane table surveying. Mention the errors in L2 COs
plane table survey. 3
9 State three point problem in plane table survey. Explain Bessel’s graphical solution for L2 cOS
the three point problem. )
10 State and Explain two point problem in plane table survey. L2 COs

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
L1 : Remembering L2 : Understanding L3 : Applying
L4 = Analysing LS : Evaluating () L6 : Creating

gourg€éordinator Coordim or %or
e DQAC HOD, Clvil)
AsSISTAREPRUZ2 Essor 2 ¢ ¥

Civil Engineering Department
B.I.E.T., Davanagpcre,
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Assignment -02

[Date [ 25 [ 11 [ 20 |

Assignment No. 02 Maximum Marks 10
Course/Subject Title Basic Surveying Course/Subject Code 18CV35
Semester I Scheme CBCS-18

Course Outcome Statements : After the successful completion of the course, the students will be able to Qutcome

Statements
18CV35.1 | Explain the fundamental concepts of surveying
18CV35.2 | Apply the conventional and advanced methods for measuring horizontal distance
18CV35.3 | Apply the concept of latitude and departure for the adjustment of compass closed traverse
18CV35.4 | Predict the topography of the ground profile using the concepts of levelling and contours
18CV35.5 | Solve two and three point problems in plane table surveying
18CV35.6 | Compute areas and volumes for civil engineering projects
Note :
P?(; ] Question Marks :} :3,:" CO
Module -5
1 Explain the general methods of Determining area L2 6
A series of offsets were taken from a chain line to a curved boundary line at intervals
of 15m in the following order 0, 2.65, 3.8, 3.75, 4.65, 3.6, 4.95, 5.85m. Compute
the area between the chain lines. The curved boundary and the end offset by L3 6
1) Average ordinate rule
2) Trapezoidal rule
3) Simpsons rule
3 | The following perpendicular offsets were taken from a chain line to hedge,
Chain [0 |15 (30 45 60 70 (80 [ 100 120 | 140
age
(M) L3 | 6
Offsets (7. [8. [10.7 |12.8 | 10.6 [95 [83 [7.9 64 |44
M) 6 |5
Calculate the area between survey line, the hedge and end offsets by
1)Trapezoidal rule 2) Simpson’s rule
4 | The latitudes and departures of the lines of a closed traverse ABCDA are given.
Compute the area by independent co—ordinates method.
Line Latitude Departure
AB -164.50 +162.10 L3 6
BC +217.80 +59.80
CD +168.10 -105.60
DA -221.40 -116.30
5 | A Railway embankment 400 m long is 12m wide at the formation level and has
side slope of 2 to 1. The ground levels at every 100 m along the centre line are as
under
Distance 0 100 200 300 400
RL 204.8 206.2 207.5 207.2 208.3 k2 6
The formation level at zero chainage is 207.00 and the embankment has a rising
gradient of 1 in 100. The ground is level across the centre line. Calculate the volume
of earthwork.
6 | Define Contouring. Explain the Different Characteristics of contours. L2 6
7. | Explain the different methods of contouring. . L2 €
8. | Explain briefly planimeter with uses.
Module -2
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Nggyy' 02 L Date ] 2.1] n “
Sl Assignment - .}
— N R
Note : - Marks RyT T~
Q. Question Level \(j
No. %
9 | Distinguish between )
a) True meridian and true bearing _ :
b) Magnctic meridian and magnctic bearing \
¢) Whole circle bearing and quandrantal bearing 8}33 ; \
d) Fore bearing and back bearing. e
c)) Find the back bearing of the following lines given that the fore bearing of
line. 1) 60°45° 2) 210° 40° 3) S30°30°E 4) N45°30’V\{
f) Convert the whole circle bearing to quandrantal bearings
22°30° 2) 170°12° 3) 211°54°4) 327°24° ]
10 | Differentiate between Prismatic compass and surveyor COmpass. L2 3
The following are the bearings of a closed traverse using a prismatic compass.
1 Compute the included angles. Is there any error in the measurement of bearings? L3 3
Line AB BC CD DE EF FA
Bearings | 37°30° 92° 151°30° | 221°15° | 283° 330°15°
12| Define Magnetic Declination and Dip of the magnetic needle. L2 3
13 | On an old map, a line was drawn to magnetic bearing of 320°30°, when the
declination was 3°30° W. Find the present bearing of the line, if the declination is L3 3
4°15 E. ’
14. | Following are the observed magnetic bearings of a closed traverse.
Line PQ QR RS SP
Fore bearings | 124°30° 68°15° 310°30° 200°15° L3 3
Back 304°30° 246°00° 135°15° 17°45°
Bearings
15. | Define the following
a) Latitude and Departure
b) Dependent Co-ordinates and In Dependent Co-ordinates. L3 3
c) Closing error
16. | The following observations were taken in a closed traverse,
Calculate a) The Dependent Co-ordinates b) The and In Dependent Co-ordinates of
B, C and D, if the coordinates of A are 200,200,
Line AB BC CD DA L3 3
Length , M 156.2 318.9 88.4 304.0
Bearings 140°12 41°12’ 312°42° 233°47
17. | Explain the following RE—
a) Bowditch’s method
b) Transit Method L3 3
18. | The following Data pertains to a closed traverse. Adjust it by Bowditch’s method T
and Transit Method.
Line Length, M Latitude Departure
AB 70 21.500 -65.450
BC 80 -80.755 5250 ] L3 | 3
CD 43 -41.000 +13.550
DE 38 -14.250 +35.150
EA 115 +114.150 +22.3015
19. | Explain Omitted measurement R
20. | The table below gives the length and bearings of the lines of a closed traverse | |
ABCDE, the length and bearing of BC having been omitted. Calculate the length
and bearing of BC. L3 3
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| Line Length, M Bearings
AB 204 87°30°
BC ? ?
CcD 187 280°
DE 192 210°30°
EA 87.85 180°28’
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AN
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| Course/Subject Title | Basic Surveying Course/Buhbject Code | 18CV35
| Semester I B Scheme CBCS - 18
Date 23/10/2020 CIE No. IA -1
Time 2:00-3:00 PM Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will he able to

|_18CV3S.1 | Explain the fundamental concepls of surveying

[18CV35.2 Apply the conventional and advanced methods for measuring horizontal distance
18CV3S.3 [ Apply the concept of latitude and departure for the adjustment of compass closed traverse
18CV35.4 | Predict the topography of the ground profile using the concepts of levelling and contours
18CV35.5 | Solve two and three point problems in plang table surveying

18CV35.6 | Compute arcas and volumes for civil engincering projects

Note: ANSWER ANY ONE QUESTION FROM PART A AND FOUR QUESTIONS FROM PART

B.
1&; Questions Marks Level g
Part -A
1 Define Surveying. Explain the basic principles of surveying? 6 LI1&L2 1
2 Explain briefly the classification of surveying. 6 L1&L2 1
Part -B
3 What is meant by tape correction and Explain the different types of tape correction. 6 L1&L2 2
4 Mention the different types of obstacles in surveying. 6 12&L3 2
5 Define Ranging. Explain indirect Method of ranging and method of measuring 6 L2&L3 2
horizontal distance on sloping ground.
6. A 20m steel tape was standardised on flat ground at a temperature of 20°C and under
a pull of 150N. The tape was used as catenary at a temperature of 30°C and under a
pull of 100N. The cross sectional area of tape is 2mm?* and its total weight is 4N. The 6 L3 2
young’s modules and coefficient of linear expansion of steel are 210GPa and 11*10
6/°C. Find the correct horizontal distance.
7 Two Stations P and Q on the main Survey line were taken on the opposite sides of a
pond on the right of PQ, a line PR=210m long was laid down and another line
PS=260m long was laid down on the left of PQ. The points R, Q and S were on the 6 L2&L3
same Straight line. The measured lengths of RQ and QS were 85m and 75Sm 2
respectively. Find the length of PQ,
RBT (Revised Bloom’s Taxonomy) Levels
L1 : Remembering L2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating
W @;\\O\W
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USN
Course/Subject Title | Basic Surveying Course/Subject Code | 18CV35
Semester III B Scheme CBCS - 18
Date 09/12/2020 CIE No. 1A -1I
Time 9:00-10:00 AM Max. Marks 30

Course Qutcome Statements : After the successful completion of the course, the students will be able to

18CV35.1 | Explain the fundamental concepts of surveying

18CV35.2 | Apply the conventional and advanced methods for measuring horizontal distance

18CV35.3 | Apply the concept of latitude and departure for the adjustment of compass closed traverse

18CV35.4 | Predict the topography of the ground profile using the concepts of levelling and contours

18CV35.5 | Solve two and three point problems in plane table surveying

18CV35.6 | Compute areas and volumes for civil engineering projects

Note: ANSWER ANY ONE FULL QUESTION FROM EACH PART.

NQO‘ ] Questions . | Marks 123 :1 Co
Part -A
1a) What are the different methods of plane table survey? Explain the intersection 8 L2 5
method of plane table surveying. ‘
1b) List the advantages and disadvantages of plane table surveying. Mention the errors 7 L2 5
in plane table survey.
OR
2a) State three point problem in plane table survey. Explain Bessel’s graphical g L2 5
solution for the three point problem.
2b) Define plane table surveying. Explain the accessories of a plane table survey. 7 L2 5
Part-B
3a) Explain the general methods of Determining area 7 L2 6
3b) The following perpendicular offsets were taken from a chain line to hedge.
Chain [0 |15 |30 45 60 70 (80 | 100 120 | 140
age
M)
Offsets | 7. | 8. |10.7 [12.8 {106 [9.5 |83 [7.9 64 |44 8 L3
™M |6 |s ' 6
Calculate the area between survey line, the hedge and end offsets by
1)Trapezoidal rule
2) Simpson’s rule
OR
4a) Explain the Different Characteristics of contours. 7 L2 6
4b) A Railway embankment 400 m long is 12m wide at the formation level and has
side slope of 2 to 1. The ground levels at every 100 m along the centre line are as
under
Distance | 0 100 200 300 400
RL 20438 2062 2075 2072 2083 8 |13 8
The formation level at zero chainage is 207.00 and the embankment has a rising
gradient of 1 in 100. The ground is level across the centre line. Calculate the
volume of earthwork.




Bapuji Educational Association ®

Bapuji Institute of Engineering and Technology, Davangere-S77
Department of Civil Engineering

004

RBT (Revised Bloom's Taxonomy) Levels
e e —— . et e et e — % e S —

L4: Annlvsing

1.2; l'lnicrstm_\gi_ng

A3 Applying T

LS: Ev nrmt‘_igtg

/’\"()/.

Course oordinator
(Faculty in charge)

Caﬂm\o- ™. €

[ 16 : Creating

bgb““ { wa

Coordinator
DQAC

N \W ~anvdinnues.

Program Coordinato,
(HOD, Civiy)



Bapuji Educational Association ®
f Engineering and Technology, Davangere-577 004

Bapuji Institute o
Department of Civil Engineering

Scheme of Valuation

\geval

Course/Subject Code

Bevie SLnVey NS
CIE No. oL

e R}
‘Oc\llﬁ-\)-blo Max. Marks 36

Course/Subject Title

Marks

Solution

|

\@ P\&VGV\'\'@‘-’%U\
el 7 3- ™)

Course Coordinator Coordinator Program Coordinator
(Faculty in charge) DQAC : (HOD, Civil)




®

nal Association ®

Bapuji Educatio
Bapuji Institute of Engineering and Technology. Davangere-377 004
Department of Civil Engineering
Scheme of Valuation
Q. Solution Marks
2N -1t q\a\d— R ia)
—
SHHMvﬂ v Locahowv & p\awqu’b@- (hgh'ow 0% e nabey
—______—q
A Y,
‘9\-{ AMeciA Ifl eL&(’\Vsh'ow h m wel(o'-lf" 2 </ m“,\d“
Wﬂ( Pe*‘ h‘(—‘w MU( beem c'\’(“b-j Pw - . S“\hunnuf")”) S\‘\‘)
A~ ot 4 Ev\p(\wh o - .
°® Ploaws 9 O Sovey iy - Pepirt o _"“ ™ ¢ *P‘M\”"‘“Lf"ﬂ
\. o lrolg &4
5. P lumbits Poy \C . €0 Y o
2. Lottt tuakc B ' _l_
u. TYoregb w e . —
B P la s rotl VoH‘LSHH—J el E\,-(\Lu—-\\'\o\.._A PN
Pc"\‘\ : E)
=" Y MQ:AU.NMMV A Y
Ol @ oy Corpalahoms PR iy o B A
doan
® oy ovApat T et & O Mwwd s cs uch R LA Ty an el
N M.-J‘*"‘c)\ \’(C)-;V‘VV\A-)**’\‘ —_ \‘:.L)_-'
3 ;’)

Coordifator
DQAC

@ nY AL st € .
o |\
(® | dsimeco~t sule | &z \236-3 MLI“'%(—%—“H—*—m W
. A “(0)1&\.-\0‘_ o"‘lt
\ ""bu"'r ’)[‘m’
A <T'~(‘°k{\<’\/o-10'~4( rolo = o= rerténs ety =) W
G Coo“t'-\ WG A DX ABn-d -
us oLtk e R er G i rer = [P
N‘(M‘R ' A % \p“w w\"\ hs VN— Lans ey X
kiu{*tti\ﬂ ‘e, Uh“\‘o‘)w‘\qﬁ»}\ . MM\_‘_HK«:W - A\l =S\t
, IPR o L 4 Chopur St O - § L
u@ - AW
A.;—‘lab ::»; “(\w—vr%m‘dv\ ule
o dly . ‘ = .o
M= C\'}. e 3—1(")'1’\1-)—\ .lc o — - & ﬁ"j‘_ﬁht‘\l—*@r\m _'7
py LV2ERD ety et = 5§ G T v 3
- .-/ . m - .
P (lmm\k\-r\ r ) s a2sem - 3 j 3
- ) -t =want ~
AL - Clw»\ﬁ’ " o
’ ) U b-agm 80
agc = ('v;.qu\&’)- ?r\u"a > (= : —_—
el BN < (’"\'«W\&ﬁclq\ aale
\ AL ArA-..A
- [ poad) + bl t B« N P S Lr i -
- MM
nj>boe -

Ggram Coordinator
(HOD, Civil)



Bapuji Educational Association ®

Department of Civil Engineering

Bapuji Institute of Engineering and Technology, Davangere-577 004

Course/Subject Title | Basic Surveying Course/Subject Code | 18CV35
Semester IIl B Scheme CBCS - 18
Date 23/02/2021 CIE No. 1A -1II
Time 9:00-10:00 AM Max. Marks 30
Course Outcome Statements : After the successful completion of the course, the students will be able to
18CV35.1 | Explain the fundamental concepts of surveying
18CV35.2 | Apply the conventional and advanced methods for measuring horizontal distance
18CV35.3 | Apply the concept of latitude and departure for the adjustment of compass closed traverse
18CV35.4 | Predict the topography of the ground profile using the concepts of levelling and contours
18CV35.5 | Solve two and three point problerhs in plane table surveying
18CV35.6 | Compute areas and volumes for civil engineering projects
Note: ANSWER ANY ONE FULL QUESTION FROM EACH PART.
NQc; . Questions l\i:r Ll:l; :l co
Part -A
l1a) Distinguish between
a) True meridian and true bearing :
b) Magnetic meridian and magnetic bearing 8 L2 3
¢) Whole circle bearing and quandrantal bearing
d) Fore bearing and back bearing.
1b) The following are the bearings of a closed traverse using a prismatic
compass. Compute the included angles. Is there any error in the measurement
of bearings? 7 L3 3
Line AB BC CD DE EF FA
Bearings | 37°30° | 92° 151°30° | 221°15° | 283° 330°15°
OR
2a) The following Data pertains to a closed traverse. Adjust it by Bowditch’s
‘ method. '
Line Length, M | Latitude Departure
AB 70 21.500 -65.450 8 L2 3
BC 80 -80.755 -5.250
CD 43 -41.000 +13.550
DE 38 -14.250 +35.150
EA 115 +114.150 +22.3015
2b) Differentiate between Prismatic compass and surveyor compass. 7 L2 3
Part -B .
3a) Define the following terms g 2 2
a) Bench Mark b) Line of Collimation ¢) Back Sight ¢) Reduced Level
3b) The following readings were observed successively with a level, the
instrument having been moved after third, sixth and eight reading. Enter the | 7 L3 4
| readings and calculate RL of points by Rise and Fall method. If first '
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Note: ANSWER ANY ONE FULL QUESTION FROM EACH PART.
Q.
Ne. Questions e | Lever | €0
readings was taken with a staff held on BM = 432.384m. Staff Readings
| 12.228,1.606, 0.988 » 2.090, 2.864, 1.262, 0.602, 1.982, 1.044 and 2.684
S OR
4a) The following notes refer to reciprocal levelling taken with one level.
Instrument at Staff Reading on Remarks
: A B
8 L3 4
A 1.824 |2.748 Distance AB=1010m
B 0.928 |1.606 RL of A =126.386m
4b) Explain the effect of Curvature and refraction in levelling 7 L3 4
RBT (Revised Bloom’s Taxonomy) Levels
L1: Remembering L2 : Understanding L3 ; Applying
L4 : Analysing LS5 : Evaluating L6 : Creating
i
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2. Any revealing of identification, appeal to evaluator and /or equations written eg. 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Surveying
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each moduele.
Module-1
1 a. Define surveying. Discuss the classification of surveying, (10 Marks)
b. Whatis ranging? Explain the indirect method for ranging with neat sketch. (08 Marks)
c. Whatis well conditioned triangle? (02 Marks)
OR
2 a. Write short notes on optical square and prism squarc. (06 Marks)
b. A big pond obstructs the chain line such that P and T are on the opposite sides af a pond and
line PQ and PR were selected on the left hand side and Right hand side respectively. So that
point Q. T and R were in straight line. Find length PT. Take PQ 150m. PR = 230m.
QT =75m, RT = 100m. . i (08 Marks)
c. Explain briefly chains on slopping ground by stepping method. (06 Marks)
Module-2
3 a. Differentiate between :
1) True meridian and magnetic meridian i) Dip and declination iii) Agonic and isogonic
lines. o R (06 Marks)
b. The following bearings were observed with compass. Calculate the interior angles and draw
rough diagram.. -
4 Line AB BC CD DE EA
§ Bearing | 60°30' | 122°0" | 46°0" | 205°30" [ 300°
s T 4 R (08 Marks)
€. What is Jocal attraction? How it is detected and eliminated? Also give the reason for it.
F 1 . : ' (06 Marks)
i ;'1' “n
-, :". Ay OR
4 a."s What is traversing? What are the different types of traversing? (04 Marks)
b.  Whatis closing error? Explain the Bowditch rule of graphical adjustment with sketch.
R s ' (08 Marks)
¢. Following are the observed length and bearings of the lines of a closed traverse ABCDEA.
The length and bearing of line EA emitted, calculate it.
e «. [ Line Length (m) | Bearings
“ | AB 204 87°30°
BC 226 20°20'
CD 187 280°0°
DE 192 210°30’
o EA ? ?
o (08 Marks)
' 1of2
f," +
AL ™
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' ‘ Module-3 ase 3
I:aplain the following terms. i) Elevation i) Benchmark iif) Datum iv) Mean sea level.
’ wol (04 Marks)
What do you understand by balancing of sight? With figure explain how the errors are
climinated. i (06 Marks)

The following is the page of a level book. Find out the missing reading(X) and complete the
level book. Apply usual arithmetical check.

SI.No.| BS IS FS | HI RL Remark
] 4.000 X X <’
2 X 195935
3 2.150 3995 | X X .

4 2415 195.240 | ©+ BM
5 1.665 X
6 X 200.770
7 3.610 X X | X
8 1.715 | .77 | 196.985
y (10 Marks)
OR "

Write short notes on : i) Curvature and Refraction error ii ) Borometric leveling and fly
leveling iii) Collimation error and hypsometry. (06 Marks)
Describe the procedure for reciprocal leveling with neat sketch. (06 Marks)
I'he following observations were taken in reciprocal leveling. Determine the R.L of B if that
of A is 100.150m. Also calculate the collimation error if AB = 1000m.

. Staff reading
Inst. Station A | B ,‘!
A 1.625 | 2.545
B 0.725 | 1.405 Y (08 Marks)
i & v

Module-4- 2%
Describe briefly radiation method and intersection method of plane tabling. (10 Marks)
Define two point problem. Explain the graphical method of solution of two point problem
with figure. L . ¥ (10 Marks)

' OR o

Triangle of error iii) Alidade. 06 Marks)
(06 Marks)
(08 Marks)

Write short notes on :i) Orientation of plane table i)
Discuss the temporary adjustments of plane table.
What are the advantages and disadvantages ofp&ane table?

Module-5

What is contour? What are the uses of contour lines? (08 Marks)

" A road embankment is | Im wide at the formation level and has side slope 1 :2(V : H). The

hown in table. The formation level at zero

ground level at every 80m along centre line are s
100 calculate the volume of

chainage is 123.0 and embankment having a rising gradient I :

carthwork by trapezoidal and primordial rule.
Dist. 0 80 160 240 320
RL | 1208 | 1225 | 1234 | 1238 | 1245 (12 Marks)
OR
Define the following terms : i) Contour interval ii) Interpolation of contour iii) Horizontal
(04 Marks)

equivalent v) Contour gradient. ' ‘ .
What is planimeter? Explain the polar planimeter along with essential parts. (12 Marks)
Determine the area of plan from following data. Needle point out side plan. Zero of dial

passed index mark once in clockwise direction : Initial reading = 8.364

Final reading = 4.234. (04 Marks)

#**zofzttt
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Third Semester B.E. Degree Examination, Jan./Ieh. 2021
Basic Surveying
Time: 3 hrs, Max. Marks: 100

Note: Answer any FIVE full questions, cheosing ONE full question from each module.

Module-1
Define surveying. I)lscuss the classification of";urw.ylm, (10 Marks)
What is ranging? Explain the indirect method for ranging with neat sketch. (08 Marks)
What is well conditioned triangle? (02 Marks)
; OR
Write short notes on optical squarc and prism square. (06 Marks)

A big pond obstructs the chain line such that P and T are on the opposite sides of a pond and
line PQ and PR were selected on the lefi hand side and Right hand side respectively. So that
point Q, T-and R were in sualg,ht line. Find length PT. Take PQ 150m. PR = 230m.

QT =75m,RT = 100m. ¥ (08 Marks)
Explain briefly chains on sloppmg, ground by stepping melhod (06 Marks)
7 Module2

Diflerentiate between :-{ = =

i) True meridian and magnetic meridian n) Dlp and declination 1ii) Agonic and isogonic
lines. : (06 Marks)
The following bearings were observed with compass. Caleulate 1he interior angles and draw
rough diagram. .

[Line AB BC CD | DE EA
Bearing 60°30’. 122°0° | 46°0° 1.205°30' | 300°

-1 (08 Marks)
Whal is local attraction? How 1[ is detected and ehmmdted'7 Also give the reason for it.
iy / (06 Marks)

OR ’/

B3, F 1 i 1} . y .
% What is traversing? What are the different types of traversing? (04 Marks)

What is c]osmg elror’7 Explain Lhe Bowditch rule of graphical adjustment with sketch.
+ (08 Marks)

Following are the observed length and bearings of the lines ol a closed traverse ABCDEA.
The length and bearing of line EA emitted, calculate it.

1

4 *~'| Line | Length(m) | Bearings

L5 AB 204 87°30'

BC 226 20°20'

‘ CD 187 280°0’
DE 192 210°30"

EA ? ?
(08 Marks)
lof 2




0

10

(g

d.

b,

Al

ISCV3S
Module-3
Faplain the following terms. i) Llevation i) Benchmark ui) Datum iv) Mean sca level.

(04 Marky)
What do vou understand by balancing of sight? With figure explain how the errors are
climinated. (06 Marks)

Ihe following is the page of a level book. Find out the missing reading(X) and complete the
level book. Apply usual anthmetical check.

[SINo.T BS [ IS [ FS [HI] RL T Remak
1 4.000 X X |
2 X 195935 |
3 2.150 3995 | X X
4 24135 195.240 BM
S ] T T ees | X
6 X 200.770
7 3610 X X X
8 1715 | | 196.985 |
(10 Marks)
OR
Write short notes on : i) Curvature and Refraction error  ii ) Borometric leveling and fly
lexeling i) Collimation error and hypsometn . (06 Marks)
Describe the procedure for reciprocal leveling with neat sketch. (06 Marks)

Ihe following observations were taken in reciprocal leveling. Determine the R.L of B if that
o1 Ais 1T00.150m. Also caleulate the collimation error if AB = 1000m.

{ Staft rtddl;ﬁ H
Inst. Station A B
A 1625 | 2545 .
[ B o735 [ 1405 ' (08 Marks)
Maodule-4
Describe briefly radiation method and intersection method of plane tabling. (10 Marks)
Detine two point problem. Explain the wraphical method of solution of two point problem
with figure. (10 Marks)
) OR
Write short notes on 1) Orientation of plane table i) Triangle of error 1ii) Alidade. (06 Marks)
Discuss the temporary adjustments of plane table. , (06 Marks)
What are the advantages and disadvantages of plane table? (08 Marks)

Module-5
What is contour? What are the uses of contour lines? (08 Marks)
A road embankment is 1m wide at the formation level and has side slope 1 : 2(V : H). The
ground level at every 80m along centre line are shown in table. The formation level at zero
chainage is 123.0 and embankment having a rising gradient 1 : 100 calculate the volume of
carthwork by trapezoidal and primordial rule.

Dist |0 80 160 [ 240 | 320
RL_| 1208 | 1225 [ 1234 | 1238 | 1245 (12 Marks)
OR

Define the following terms : i) Contour interval ii) Interpolation of contour iii) Horizontal

equivalent v) Contour gradient. (04 Marks)

What is planimeter? Explain the polar planimeter along with essential parts, (12 Marks)

Determine the area of plan trom following data. Needle point out side plan. Zero of dial

passed index mark once in clockwise direction : Initial reading = 8.364

I inal reading = 4.234. (04 Marks)
* ¥ & 2 0“2 * ¥ x
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Surveying

Time: 3 hrs.

3 a. Differentiate between :

Module-1

OR -

Module-

1 a.  Define surveying. Discuss the classification of surveying.
b.
c. Whatis well conditioned triangle?
2 a. Write short notes on optical squarc and prism square.
b.
QT =75m. RT = 100m.
c.

Explain briefly chains on sloppmg ground by stepping method

Max. Marks: 100

What is ranging? Explain the indirect method for ranging with neat sketch.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice,

Important Note : 1. On completing your answers, compulsorily draw dingonal cross lines on the remaining blank pages.

4 a. Whatis traversing? What are the different types of traversing?
b. Whatis closing error” Explain the Bowditch rule of graphical adjustment with sketch.

Line | Length (m) | Bearings
AB 204 87°30
[ BC 226 20°20°
cD 187 280°0°
CDE [ 192 | 210°30"
EA ? ?

| of'2

Note: Answer any FIVE full questions, choosing ONE full question front each module.

(10 Marks)
(08 Marks)
(N2 Marks)

(06 Marks)

A big pond obstructs the chain line such that P and T are on the opposite sides of a pond and
line PQ and PR were selected on the left hand side and Right hand side respectively. So that
point Q, T and R were in slramhl line. Find length PT Take PQ 130m. PR = -.:fh-r/

(D8 Marks)
(06 Marks)

i) True meridian and magnellc meridian i1) Dip and dcchnauon 1) Agonic and isozonic

(06 Marks)

(08 Marks)

(06 Varks)

lines. .
b. The following beanngs were observed with compass. Calculate the interior angles and draw
rough diagram. -
Line AB |- BC CD i+ DE EA
Bearing 60°30' 122°0" | 46°0° ! 205°30' | 300° |
C. Whatis local attraction? How |t is delecled and eliminated? Also give the reason for it
; (7
710 i OR

(04 Marks)

(U8 Marks)

c. Following are lhe observed Icng,lh and bearings ol the lines of a closed traverse ABCDEA.
The length and bearing of line EA emitted, calculate it

(08 Marks)
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Module-3
1) Llevation i) Benchmark iif) Datum iv) Mean sea level.
. o : (04 Marks)
ancing of sight? With figure explain how the errors are
The tollowing is the rof i : i
e VINE 1S the page ofa level book. Find out the missing reading(X) and complete the
cvel book. Apply usual arithmetical check.

Lxplain the tollowing terms.

\\~Iml do you understand by bal
climinated.

SINo. | BS IS FS_|HI| RL [Remark |

I [4.000 ] LI It X —

2 X n 195935

32050 3995 | X | X '

4 2415, 195240 | BM

5 1.665" X

6 X 200.770

7 3610 X [,X Jigax

8 ; P 1715 ][ [196.985

o (10 Marks)

, OR -
Write short notes on : i) Curvature and Refraction error i ) Borometric leveling and fly
leveling iii) Collimation error and hypsometry. - (06 Marks)
Describe the procedure for reciprocal leveling with neat sketch. 7 (06 Marks)

The following observations were taken in reciprocal leveling, Determine the R.L of B if that
of A'is 100.150m. Also calculate the ¢ollimation error if AB = 1000m.

Inst. Station S::fi l'e;?dlgg
A 1625 | 2.545
B 0.725 | 1.405 (08 Marks)
Module-4 - oY
Describe briefly radiation method and intersection method of plane tabling. (10 Marks)

Define two point problem. Explain the graphical method of solution of two point problem
with figure. g & (10 Marks)

;,\‘_.' e
OR %

Write short notes on :i) Orientation' of plane table ii‘)f.l"',‘riéngle of error iii) Alidade. (06 Marks)

#

Discuss the temporary adjustments of plane table. » (06 Marks)

What are the advantages and disadvantages of plane table? (08 Marks)
. Module-5

“What is contour? What are the uses of contour lines? (08 Marks)

" A road embankment is [ 1m wide at the formation level and has side slope | :2(V : H). The

oround level at every 80m along centre line are shown in table. The formation level at zero
shainage is 123.0 and embankment having a rising gradient 1 : 100 calculate the volume of

sarthwork by trapezoidal and primordial rule.
) Dist. | 0 80 160 240 320 P

RL | 1208 | 1225 | 1234 | 1238 | 1245 |- (12 Marks)

) | Oll . v .o .
Define the following terms : i) Contour interval ii) Interpolation of contour iii) Honzlon':a)l
‘ (04 Marks

-quivalent v) Contour gradient. w . . ‘
uh!IL:'ln\l‘:stlan)imewr? Explain the polar planimeter along with essential parts. (12 Marks)

Determine the area of plan from following data. Needle point out side plan. Zero of dial

index mark once i :wise direction : Initial reading = 8.364
passed index mark once In clockwise direc g i iy

Final reading =4.234.
* kK X 2 ofz X ¥ ¥
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Basic Surveying

Time: 3 hrs. Max. Marks: 100
g Note: Answer any FIVE full questions, choosing ONE full question from each module.
E Module-1
g 1 a. Define and explain plane and Geodetic surveying. (08 Marks)
] b. Name and Explain important sources of Errors in surveying. (06 Marks)
0’3’ ¢. Explain the terms Plans and Maps. Mention their application. (06 Marks)
E
L2 OR
; g‘ E 2 a A ficld tape, standardized at 20°C measured 100.0056m. Determine the temperature at
- % which it will be exactly of the nominaf length of 100m. Take a = 11.2 x 10™ per °C.
® 0 (06 Marks)
% & b. Name and explain the various instrurments for chaining in surveying. (14 Marks)
; E Module-2
g € 3 a Distinguish between prismatic and surveyor's compass. (08 Marks)
é z b. Name and briefly explain temporary adjustments for prismatic compass. (06 Marks)
=3 c. Define local attraction and explain the Elimation of local attraction in compass surveying.
£z (06 Marks)
- R 4 a. Explain with sketches an open traverse and closed traverse. (06 Marks)
z 3 b. Determine the correct magnetic bearings of the liner. The following bearings were observed
C:: in running a closed traverse:
£s Line| FEB B.B
‘3;'2_ AB | 71°05' | 250° 20" |
£ = BC | 110° 20" | 292°35"
¢S CD | 161°35' | 341° 45
£ 3 DE [220°50' | 40° 0§’
<5 EA [300°50° ] 121° 10
;‘;c_' (14 Macks)
gz
o= Module-3
3% 5 § a Define leveling and explainit. (04 Marks)
EE b. Describe with neat sketch parts of dumpy level. (16 Marks)
RS
X OR
3 6 a. Explain the terms mentioning their purpose:
E i)  Station
. ii)  Back sight
= iii) Turning point
iv)  Height of Instruments. (08 Marks)
fof2
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A level is set up on an extended line BA in a position 70m from A and 100m from B, reads
1.684m on a staff held at A and 2.122m on a staff held at B, the bubble having been
carefully brought to the centre of its run before each reading. It is known that the reduced
levels of the tops of the pegs at A and B are 89.62m and 89.222m respectively. Find:

1) The Collimation error.

i)  The Reuding that would have been obtained has there been no Collimation error.

(12 Marks)
' Module-4
Explain the working operations of plane table. (06 Marks)
Expla'!n Radiation and Traversing methods of plane table surveying with sketches. (08 Marks)
Describe with sketches two-point problem in plane table surveying. (06 Marks)
OR
Explain briefly Intersection and Resection Methods of plane table surveying with sketches.
(10 Marks)
Describe the different Errors in plane table surveying. (10 Marks)
Module-5
What are the General methods of determining Areas? (04 Marks)

A series of offsets were taken from a Chain line to a curved boundary line at Intervals of 15
meters in the following order 0, 2.65, 3.8, 3.75, 4.65, 3.6, 4.95, 5.85m. Computer the area
between the chain ling, the curved boundary and the end offsets by

i)  Average ordinate rule

ii)  Trapezoidal rule

iii) Simpson’s rule. (16 Marks)
o OR
Explain with sketch planmimeter. (67 Marks)
What are the methods of locating Contours in Surveying? (08 Marks)
Explain the calculation of the volume of the capacity of a reservoir with any one
relationship. (05 Marks)
* ¥k ¥ kK
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020

Basic Surveying

Time: 3 hrs. Max. Marks: 160

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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Module-1
D« fine and cxplain plane and Geodetic sunveying. (U8 Marks)
Nanw and Fapiem mupertant sources of Errors i suneying. (6 Marks)
I apluin the termms Plans and Meps. Mention ther application. (%6 Marks)
OR

\ ticld tape. ~tandarduved gt 20°C measured 100.0056m Deteritune the temperatore at
which 4 wil) be exactly of the nominal fenzth of 190m. Take (= 11.2 x 107 par °C.

106 VMarks)
Nask and evplain the varioos mstripwens for chaining msurvey mg. 114 Marks)
Maodule-2
Distinguish between prnmaine aid surveyor's Compass (08 Marks)
Name and brieily explain tempurary adjustmeals tor prisimatic Compass. 6 Marks)
Defne hoeal aitraction ard explain the Elimation of local attraction in compass suneying.
06 Marks)
OR
Explain wgh shetches an open traverse and closed traverse. (U6 Marks)

Determine the corred mugnetic bearings of the liner. The following bearings were observed
wnunamg a closed traverse:

[Line] FB BB |

TAB T 71005 2507 20"
BC | 110° 20 | 242°35" |

€D [ (61°35 [ 34145 |

~DE 1 220° 50" | 40° 0%
: EA 1300750 120° 10
(14 Marks)
Define levehing and explan it (M Marcks)
Doscrihe with neat sketch parts of dumpy level. (16 Marks;
OR
Explau the ternns nxationing ther purpose:
1 Stunon
1 Back aght
my Twining pout
) Heght of Insturenis 108 Marks)
lot?2

T ——




10

h.

k)

e

A level is et up on aa extended line BA

13CY 35

T0m from A and 100m from B, reag,
6% hn on a staff held ot A and 1122m on a statf hold at Bt bubble having begy
corefully hrorelt to the centre of ws run before cach readmg. TUis known ‘hdl.‘hk‘ reduced
lovels of the u:;u of the pogs at A and B are {0 H2m and 89.222m :(‘spct‘“'“l)'- Fund:

1) 1 he Colhmatsomn error. o .
m 1he Readmne that would have been obtawed has tiere beetl 1o Collitiation error.
- (12 Marks)

in a position

Module-4
I vplain the working operatums of plane table. (06 Marks)
L aplain Rudwation and Traversing snethods of plane tible surveyng with shetches. (88 Marks)
16 Marks)

Deseribe with sketches two-point problem m plane teble sury eving.

OR 9

Eaplain briefly Intersection and Resection Afcthods of plane table surveving wath sketches.

¢ 10 Marks)

Deserthe the different Errors in plane table surveying. (10 Marks)
Madule-5

{04 Marks)

What aie the General methods of determining Areus?
A series of offsets were taken from a Chain line o a curved bourdary line a Intervals of 15
meters n the following order 0, 2.65, 3.8, 3.75, 4.65, 3.6, .95, 5.85m. Computer the area
hetween the chain line, the curved boundary and the end oifsets by
1) Average ordinaie rule

n) Trapesoulal rule

w1y Sumpson’s tule. (16 Marks)
OR

Lxplain with sketeh planimeter. (7 Marks)

(18 Marks)

\What arc the methods of ocating Contours in Surveying?
L.xplain the caleulation of the volume of the capaciy of a reservosr with any one L #)
relattonship. (05 Marks)
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22



T r———

RNS INSTITUTE OF TECHNOLOGY -

[ (AICTE Anproved, VTU Afilizted md NAAC “A* Accredifed)
A'G programs - CSE, ECE. ISE, FIF md EEE have been Aceredited by NBA
{ for the dcademic Years 2118-19. 2019-20 and 2220-21)
Channesandra, Dy. Vishnuvardhan Rosd, Bengalury - $60 (9%

DEFARTMENT OF CIVIL ENGINEERING

Dated:09-01-2020

From,

Chairman
BoE-CV/TREV 2019
VTU, Belagavi

It is hereby informed that the Question Paper, Scheme and Solutions in the follow ing subjects are found to
be in order with a note on minor incorporations

o { SINo | Subject Code | Name of the Subject | Remarks ]
/] 17CV561 Traffic Engineering Question paper and Scheme is Found correct with a T
; i « following note.: |
|’ ’ _ All the answers shall be evaluated as per revised
’ marks distribution shown in the scheme- totaling |
! ! '! maximum of 20 marks per each module questions

17CV_CTS563 S Remote Sensing and Question paper and Scheme Fouad Cormrect _

{ GIS - ) ]
18CV3s | Basic Surveying Question Paper and Scheme Found Correct witha
following note: ‘

ra

w

-

marks distribution shown in the scheme- totaling

|
| Py ‘
; Ail the answers shall be evaluated as perrevised |
1
|
| maximum of 20 marks per each module questions

|
|
|

i
L

Thanking you
\ ‘.) N )
Dr.MT PRATHAP KUMP:I;!Q
; CHAIRMAN,-u»\qA 1L
ﬁTlEVi\CCHPOSJTf)BOe“M.
vAoved ] Tuhm‘fsl Univ
w’t'waqzvi‘seo 018. —_—
phone: 974104095884486

9% L -
: o
e VAR *"-NZ 4]0

NI




RNS INSTITUTE OF TECHNOLOGY )

(AICTE Approved. VTU Affilisxd and NAAC *A* Accredited)
1'G programs - CSE, ECE. ISE. EIE md EEE have been Aceredited by NRA
for the doadkmic Years 2018-19, 2019-20 and 02021
Channesandra, Dr. Vishnuvardhan Road, Bengtluru - $60 098
DEPARTMENT OF CIVIL ENGINEERING

From,

Chairman
BoE-CV/TR'EV 2019
VTU, Belagavi

It is hereby informed that the Question Paper,

be in order with a note on minor incorporations

Dated:09-01-2020

Scheme and Solutions in the following subjects are found to

SINo | Subject Code | Name of the Subject | Remarks
1 17CVs61 Traffic Engineering Question paper and Scheme is Found correct with a
following note.:
All the answers shall be evaluated as per revised
marks distribution shown in the scheme- lotaling
maximum of 20 marks per each module questions
2 17CV_CTS563 | Remote Sensing and Question paper and Scheme Found Correct
GIS A
3 N A8CV3s Basic Surveying Question Paper and Scheme Found Correct with a ‘
’ foilowing note: t
= B {
All the answers shall be evaluar:?d as per revised
marks distribution shown in the scheme- fotaling
maximum of 20 marks per each module questions
‘n'lanking you s
.
THAP KUM{\
Dr. M7 %Rnﬁm'ﬂ"f’a"aé“.a%“
T E:lccmmmevmy.
Mv.’,s:“w.sgo 018.

sa/94 2
phane: 9741403 ikt

svasvaraya Technoliayad

APFROVED
po-p ¥
Reg.strar Eva

@/\.M'\;{g._: “!)l ]

B Sk N

EY A~ ALY L <R
BELAGAV: <




EL)

Visvcsvaraya Technolog
Belagavi, Karnatakg

ical Univcrsity I ”!wﬂwmﬂmw
-590 018

= O] g
Sche e,&__‘_O_,JIUO_ Signature 6t $&rutinizer
- ' Code: ygcn 3o
Subject Title : R4 ¢ S\—”‘\‘Vlljihg Subject Code: yg e~ i,arks
Question Solution Allocated
Number
™mMmodule -
b e TS § teadven >} Plome SV’WL:S\*{j *Q(D
et B
~ ANy G -~
'bn_gx.:*nc&d\*-vx ) Ceodayra v ) %
E\_?\l?\b\wbv‘ - 3
o }) &) AAYhsmtntrdd — @
%) Testono) g G‘f\’))\uv\mh é
c) Qsotolad - o2 oSt A La v
. — \ ?V\&}tt\q @
C P\cu«k Cj(i) b N _@ﬁj
pA € hpladmetion g
b — R
2 |a
[0 C\\"\rl.“ gl;a,oog'ém -To ':'),_I?.L ‘
S‘)’A "trv\P (7,_0 o = ,,‘__o -j._._ g}n S
L
» ED * = 6.c0S( @
PPROVED " | B . |
Aﬁ/vwwg-’“ T
Reglstrar( Iu(:g;n) . ‘oo \(\\;Lﬂu é
e sl
b- U
1. {Yain ov Yape | |
L. AR%ows @%3—4 foas
O plasrony lung
3. }72-38 - Ond VoL Y, ]
4 Romging %35 @ b

Pluvet, Cxp o (e
T kob

o e o

W T




Subject Title : Subject Code :
(')‘l:,t,;t;,:: Solution Allogatad
Mmodv\ - 2
3 o\ . \%
Av\j /4/ AT Hsu.u\( s X /‘}:,“;J\«_g Lo b\

LQ_VLL\;vj 7(.'—)/“'\03‘*5 @
Focuwwj P prtbm
¢ 361'\)'\&%0“0% lon—L (XWRLLOn @
T FRLY vl —) @ @

ODL_L o L\ ....")@

oo Aretnse—) |
4 gg /“‘\\’( Aotg > !r L({/C:E‘CLM t?giw %) |
InAYhoeae @PMMJ @Muwm @

Bj I ?(’.t'r.ov. C-'D C'\ H'—)‘ + \6 @
Coxveored R akLD = [é‘ ,}a
C oyt bed B.{Bbkt D =34\ )’bQE

— TS
SU""\" S%‘\S Drk‘t' \K‘.D -@

Lhpe =139° AS  ememctadtd oY
[Ben =i L’S Cothonmgle =13
JeoC, ~'\10 40@
L___, ‘1‘1 00 T dor Columt Shoniny
Jeas = h4q 50! Cm"'c'-w "“‘"“"5‘ ‘7

/_'___w each L "'PC\

‘r" oo
guw\ CL\QUK"‘*@




-

Subject Code @

©

.\“M"' Tatle :
'Lﬁr\litnn

sumber
[

Saolution

Marks
Allocated

“) De &, vayien -"""@

B) Desenide widw wead Querch of cumpleved
.SYI,H W T @) ATRNTES
ot > € s,

@j

Syakr:oew

I‘?A_Ll‘» S;j }J’
N o

[ e

Q.

K

iov1

}}“#?quvu.
(- w%?)ai wet

.'-\-:Dt.lf‘j pl‘"

by EXath A"M’ S phewadibs Tw Bk A
- R b -24.11 0 & -8 m

2%
A% ;Jit- & b“-xvm)“"nk 4 N S LR Y Nevadie,

ca122 -1 beys 4 WD
ol £ Lf\ 3’}"‘ uywa.t_.)ﬂ)@
C;—?Kﬁl‘ %thxi‘\j O Ca\\i“—«x}iun C}.’mﬂ_

Ay A =\-S4)m
AF B AR ™

Iray  Awe

P _A.qal ~ o
0 _,\‘\g[\ \.S _ .

ety
-
-

Ge

[

C_Navah

o
®

&

&




I . subject Title

Y/

&

Y

— Subject Code :
Question Solution :\llarksd
Aoube Allocate
B Nbc\u \e - 4:—.
11D praes | O

1 a- SWMLHGV\ ot Yo d m’i%ksmm@

V) Qumv > @
Q) Gigntiy L pornid _@
}p @Q&)f Fiewm P e d & Wi gkl_l-ﬂl-\ _@
'L'\_;t\w‘\b r~2 bkodA waSK‘b‘C}’ '@

C) —-\’wo = ?oi\'d'“ P\ge}\q_m we

_D b €

i (ehin

Q.QJQLLHM\ ~g_Fod witin &](L*‘Cl@

b a)-jn& X’M.\u\_HJ eHSatl :5@%)3
2) £ hoort T4 plo Hy

. vy 2 S’rJ\..Lb
CJ ue }o B 'Pu\od* Y
3) Bt
™Moduv\e -5

-] a, Bj CQM-P\)‘)‘(‘L}\'O\\ws MLA A?‘((L\l‘}j S

AT AR I a8 . ___;2@
b 33) CDMPU }AHOV\ BM ow N(o_g,,!., 1
«S(—O—LQ_.C\ @'\(om o oA ______7@

oo Cpd Madaed, ‘—'P[D-:\vmd‘i
AN

C . gj

/8

@ |

i T T —

e w)"“



“A

(42

Regisf
fvarays

NV

TﬂflEval::tlon)

\O-

') (h\h (\ L F OYW\G\
PPROVEL » ) O‘"’j OWnL "r“ro,g EEJ f

et

e ——

Suhj‘.“ Code ;

Solutfon

Murks
Alloeated

B

A

a) R:} [TV, (..‘.\(\3(_. OX diwa)e CGwle.

A+
)D 'B:) *‘EC\?Q_P)OTA ab Guote.

e ——————w
i ———

e e s st

Ax ol

0, 0w
>

A=z 394,89 m

=X 0,"01.1“‘

Tkt

&)

C) G:).él;\}q P'Q" o\A L4, et C_

e . e OH*&B
Nz 39025 m
Jn Qb =

-~ ®

..---"“’> 4--

' . ‘ ka' \'\G\A.

\)D\YQ L L 5 @
1) “S“)_;TL,LV-' At s A

. @6‘ %M—-

(\.
P\o\_:h;ww Wi

E, 7\5)\&.‘ waldion,
I

9 E)(‘SJ\CMV\O}M\\L C._oJCU\.c.\H

: el ‘ .
TORLAN oy DWL Godedks o %\\,P w

&

b A M6, < el Q&Q\L W L4

.
As b _ (o). 3szdlm

b E A/sl C'o°  Ow ) —r ;0[0;1 (‘3)’ ’()ha)

b oé o R edeavei S

PR

9
N ———N——

(22




'
i e S NN el ) WL T G P T T S T L i . i e

e e Mocﬂu\ﬂ - a

S rTASS 7‘:\‘”2 \}_i:is} -t

F il Gy OO Raonorngh ‘ \
- - - 3 . o ] h |
o - ED W ‘.- e A -N, Ceiw '} TV e e, Tihe Sae ek "B “ >

+ o aAxe A tal Z } ' B {

n “"\l‘(lai“” A 5) } 4
D y (A - W7 T

et L) Ty e ioais (] ’y Yrlest &
(\3- : Grede t?‘.ﬂ.ﬂ\c \v Lyl je2
e PAreAWTEO) L G T

% . (_ 3 | 1 - . 5;‘,. WA \'. P ("""!‘”
v  feWMed Ao '\Dcp.ﬂnr{ '7\) A Yine, Mhexe Gre e \‘d?M s TEbEhn

G- 2
‘1’\4{0:':- 5 - “ﬂ"-a o

-

\ .
. (\ﬂ‘rv\: Neichin asd G’rn:_ OLC{\'an‘/

Vi T

2 —MRcrw}iL eaian And W‘fshc“-':z ‘\3“4312—;3
3. fh’-(\;"'f(&\fx et Alan and G\rb:“cqrx "’3144(&():‘ X
A - z Coeis orhe ana
(E‘L \..iﬂ(_ %%na%mcqf"\ Fhe bc.c\rl—ug:““‘—#-' st ?"‘; ve Er

é -
-\’S—,, i_au’qg'\-i A»n*‘gﬁ_u; i Yoocgmm OA (‘rnv vrecs Aicea,

PEVRETS S H
Gorss Fﬁhr on

. 5 CO T | B * . C"".E-';-."S
) AYali ( el Aiead Tt Dalzceny lproam v Do B LS
Ca '\g’c‘...r)t C—S' \ ifn, hr“c N e 4 ‘@ _ - ‘{
s o . ) “3’ N o |
Y c . Beoywc PR Arcn Qs A i
i - coe Yonlasdhs e T)o\e_a_:, . Mye ca-,i\ Yo Yoicen
Ao s‘%ﬁu Comve ;
1 v ( \) i a g‘-r by A ? -
L‘" 1L v, kv—!?"‘*? (27N \YV‘( Z&d.’u‘)(6 gms-\. i oY
Lig " A bidaswd e g
..Yd;\-l.h‘\ G F«jﬁr}\t Lc.c}‘lt “ A.a&?:rtécg{, r(\’eg,‘.l oz DAY -? S)’ Lg ,
] Iy 4 esg - S E‘Q ‘_—:'y.‘.’.'_-;_}{ P T t
i o3 ooz ‘l—‘? 'nv-);:ii.—,L o AcdoATemces i iadkiis S .
ey £ ;‘-‘;';Lq.a‘,, L) ) —
- ) , 3 . q 3. T I
\/ ‘}{_ s O N el { AN . 5\1—7._ '?mg;}: \D-'Ejf—di;.’,é-; nﬁl:‘f".f-’u"’ ST % . |
- 2 a Yo " s i
Vire @ alled ff)h_[lﬂbh ‘ el .—L.{\{; ;

a2 i) D % - e Ted ™ LG et G oz
0¥ ‘h" el G LoviVewmiesy CZ-LITVa Ade Fei AL A g inzaec
0 2 <, ;

A 5 o 3 .
i f\' I G- L‘l\rir’i‘: =] 1 ﬂ Al divey - Yo, e o T
3 - 34 Gy ) (R TR Y S =] Y3
e A_znfue?‘ Cf'\E G Ay Gvea \‘)
.~

_ ) : '
" G anede baistecn g Cs,’m‘rr;.md,mugcua,., ot & Rol o

L LY ,au,?l veridion.

A o\'(!m b-a'(j‘, \5'4«\1 na,

JQ‘:» 9:3):;_97 c\ Mgés; ‘“"HT ‘ ‘

4 P
Vosacinch QA¥e C}'-’s‘:( asfed B\\ h"’t’. T\\OL—\hﬁt Dy :'DT{J_T}‘Q

v ‘M . LG
A\

3 kb, Cocidn Pbcyu'ih:g (vwoiey »‘-é‘d'uw«

0~=n(.1 2 DY\ 2 \C} COC Jr% ﬁJ Po ¢ “\'ir)cd (‘VQ\E> € V‘fhw

. e S_‘,{Kf-}ffﬂ‘, 1a I Ay ,tu-n' e "V\ULEE-’I&':‘;( [Ny ix'\: o L.\,, .,

<
A LAAL G &y

A . . ) " uh o :
({4@‘, SFp e Clocy i -(;—h,—, v, Wun e Yo ncdle h‘n- \u,n._ T N ,-,{,,;L._,.(,‘i .

-
< i
®© . - E L . y v " )
%\ﬁ-‘-\ll Clereg VA“"’V“ h*’iﬂc""" b t'-\-,—;:.\ 30 ﬂl - mit-«,‘-‘n{c“j ‘,Irl 2:‘-’1. e '-.L:l.l\"..l.‘.'_-—h' ‘inr_.;_:u
"
s ?vygfv\(nhc ‘{»On -"J“-' £

E XY 5 N

S ﬂmr\LL . \\ : ' ’}
e: - |
E' » ‘?i) 0. 1
/ g
P

-h -
Wil fki\'ﬁ 9; - I 29 FILR c‘i Ady - 53 WICR 2% AE - Y

Scanned by CamScanner



L ]
an‘z‘( ‘Du\wni‘ l‘ik@‘- e v W\esbvite ol

R

O--lD‘C.)C.&Q\'gt ov C"GV'hkﬂk’dm‘.&‘«Jki ..[n\m NU!“"\ o¢ SDhMV Rﬂ'v-l.g-) v 4 ~
Neavey I, L’\-—u }vu‘n.r(i( Begl ox )ﬂes‘?@'\\_ (l,i.“ --Fvv\r ‘N}"ﬂ-éﬁ“"’h Aa":yhé
o dhi A\&mm an Nrevheady (ME) | SodvEast (SE), Sordh- R4t [SRW)

A Norh,. ey (ayy), 1 Valne o% a O)/v\ar)mn\'a) ‘::u:x'ls—;& L% L(js—-\ec\-)
0" asd Qoo) LSV I "v-'\ﬁc)rmnt Aha-dd n],_rm_x& Y. /S?e_.-,.'%,-e_," e anta)
\Du‘«ihrx& awr meakuced v N Suey o & *

UKJ n-\.fmks

E)mmf\"’\' . N N
e 5 ) el
W VAL e u &
® \
¢ R |
R.g o hme e e BG4 hesSeg B e BB =S ol Red AF= NUF

M.e‘.lﬁj\q( ‘—‘-o“m:ﬁnt‘& 1erle wsdv‘) Y trrwet B Yo wea: S
[ | ryen o €
= +

s
NQL,E B, * %,
S 0 = 180 -,

Sy W l %= V& =y

N o W O, 2ro-y

D [Y&?L Q}gct"( xcm; < ﬂ.hku 1’7&\%\\‘)“\\)’“ h CarugesV NITRR, h Rg
‘Tﬁ,,c PN 5—'-57#-‘7 50l~1~dc’.r\"¢c% h R@s ~E Q’\‘hl k\"‘l\."\-!\"\_ ol ‘\Qﬁﬂv\(\- ‘\

R eacisg ; (er
q )

$
Foce &Fm'tn'-.l cngd) Buck Pnces‘m&‘.
(ﬁ'\e \.:uw\;\—\. t:l (2N \.tne wAcaLvired) o '_u“ d“‘—'-d'"-‘h f-‘k k\'vareﬁ c} .g._,‘w‘,_;Y <

Cﬁ-hl-() q&'f{ Borgn “(FB_) ‘% e Lh’)e, .)J\'l'h.-,.-_, " L"R"""] ak Q Ln" L8 e Al cecd
m Pag &‘M&bm C‘.&‘;'a \}'&L'r)) DTD!)\";)L \:‘3 J’\"" F\T’ﬂr""g d} ’Sm\wi ) it < tedle -.l‘ E:U_“k

'go_urf:.—-] ? (&Lg> A B )«&—;.

E xasmpls
Ml I
&
R ~ LY N Y]
R .
~A
*EI)H»,

Scanned by CamScanner



"IB%=F‘L:&\§D'| Use 4

o

X Magndrde

s

D OAR - N2LLSE

&2 NPE
AR - SS9 W

-

e = F-18p°

\-S"bn FB<\%-DV Arx)
Whean B> 180°

Fe ¢ Wit " B 1o
ng% 4g= LBE
C(_\)\ﬁ-nl.r. % &;"6""“‘\7
VTFOQ\: étatru-l' b

E\-t.a_.—_,:‘:_l\‘u

LI Cssnuzv\' Pe 'ﬁ‘vnvﬁﬁna, QB' ék Lir:.! h- Ys.c.

By Re=Sh3'30E

)

Wte ) De> 2K,
= 3*’9_1_“’1‘5‘

= 3')5, ° L‘-S‘.

"‘7”57} BL: \Go oy

= \&0 - qgé Sﬁ}

c12p) 30

G\Y]' (4 ‘:S fsﬁt;nl M‘ ) g;

\)

B be =

eH= . v‘s\ yo i
) 52673y W N LT

&)

D, WTR

ch )

Wi e}-k;: §:200 A VY
=)gp Ay w0’

o 23,,‘-‘31_’!

d|

Scanned by CamScanner



R Conyut M f"-ohom-}oi Wee o Re (or Be) .
angd W) DE= 320 3D "
’

iy oy =2227 18

YD AR LS 29 ) Bts 25°LY
X! t
G
—bB E
C
<L LRay »
“ Kp,‘,\tcp 3@ -redw
ggﬂfv,e, o E Ra«};m SUgo-BDE s 8142018
8my’isE

= NbS"IE
3 ttHA 'ih"(_ \)‘\ck ‘Dcnx 0\;—‘5\0 r)"‘bs—nm& Lw& wa-) 'hnp-‘ ‘ls-u. .&Un’ Lt_nl’»..j dx

Ky €p= 250° %0 0and DE = 20’ 29"

D A= 60 4S' \‘) = w5 g
5dv.  mmepatin s FRMa Lot g b dBen FR< )22 9
- S Fr>eY

(;S g!}. % A_{‘B: GGVL}S\ﬁ ‘S\) = 21)-0‘, I-)-S

W 2 4 BT - Is® 1y g = 225718
)

(%) B o the 218 2087 - 3 B
- 2w 29 -)&p = IBU‘?&)‘

Q) Ry De -
4. Vand T Book Bearry o P Mm.-,-,-,a Loree g S e
Y Az~ N bs®ap'e ) B =S5 a0 W) DS §bu“ss‘m W) B = g 2o W,
e\, se e, Fhe M ‘3’”*"‘”“ 4 B e % 5 wam [ SCRE YN

Ev.—&'b-k: Yo ‘(a?\au,c} W & Gl Ve Verze

BHe & YLT\M wik W asy) Vew Vecse,

Bk QSA@: S s a0 W
TR «kl%cz NI 35 W
k&c‘;u}* % 60°15' E
EB%DE‘ L 40’30 E

Scanned by CamScanner




Hj- C\Vh-n,}-:.\.‘)(_ '_,L\vl Ar g

=

QALCULATION OF ANbLEC  FKDM 3R ARINGS ! !
s 3V ¥ PRE FEPR
f\ A A,&‘( W \’:N&aa O “Ihe /_':kc)‘LM Avarov W lonwr {} %m )

a8 -"N' % -—{&“ow%nx Crhes.,

Cane W Btﬂ‘f}li Ok AB - 3”: Cosetwy Mg = 2p°
%ca.n—:l v At - To Aoe o'
S g B AN s 70-20
Aap? 5 . by
78’ - h o
Bap - 1D -390
" [N = Ez'
oo :§~J;f:" V) AR 2d°
AE: Q99°

& Ae (2xdeaned) = 2050 -39
~ 0
%k ntnde d amcle w

Teqited  Rae: 20200
TV s

- 0
(VY AR = ne30°E [-v') h&:'w’kfs;a c
At NI E C Ap - & THOE

N
Bat= 1S0-20-
=&‘b'

vily hB swo e
a b
| & N R gV} ™ N

& ke (2t 120 ~20) 7 b0
w 2%?—»
%ﬁthf\o: b~ 250 sE__u"

Mae oo yoing .
1 Y f"’,vmhr& Qe '”'\2 Lié‘\'t’m ﬁk @y Cijcc.\ i"‘aq¢k—$' ‘_\bn\j . t"r\;&m‘&i

CQ“'T‘“‘S . C’Om‘)v\"e Fe W\‘-—‘Mdeﬁ) ﬁnz(]\z.g. | IS _”"IG.R nha P o 'M R
Uk ‘Du‘.v,‘.ngz_

L‘ne_ Ap e D DE - e

%etur‘.:sb} 7% Gy 153 221%) 243" a0 s

Pio
Scanned by CamScanner

Y

i

S —
e

e

i

B T G TR B A s




fn’eA]{.O\r’é
( aoged-v{ 1" “‘)
LM{:J‘ Lons

BRe @ €= 937

o
five Re : Pm- 927 e - G23\g = 27>

en 1 FRcg) ey

A 2" \5)‘;30\: 120° 39
S-a - %B%M-Fgu}t&='f’ _—

, -~ ; 7] 1
ne €D 5 Fr=a1572p ag = 151739 3180 = 23) 3v
Be 4 Fa: 20015 v
A Vg o = W
ooB o= AR -2 s -
Ab L E
- \
Liv.. D @ FB = 225715 Ra:- 22:°5'-18p = 5\° 5’
EF Fr - 223"
N ] .
B s - 263« —unThs’ (Sekehador,y) _
2 b % ' v \
SR VS g | M?Gh E = —20) 45 4+3bp = 1gY ¢
A:g“_f
Live ®F 2 r.p_,:).ﬂ—?f Bo = 2683=)8» = lpa’
Fa : F2 :320°)5
o ]
P . 02l 220%g s = 22708’ (GeY)
; v '
e @ —22705" 2 = Y2243

Angl A |
L.m Ea: FR: 23005 2@ = 220" 1< 18D = Ispig
Az s FR = 2739
< ohe o wspe'- 2793 = "ii'i\
Enh_ +y C&‘Jue ez 5-2%35 B CAULL\_Y\‘QQ_ *(?;u;qge .
oc wes¥ _\«u-x,
l)\.,u&- B %Pml—\nc— F&p&r-le“@!@-‘

°% Megrhive Tadd 3“"’
% Yhece & N0 2%vor, v e Beteyilor 3\ oz evcgs "ﬂ‘\c A d‘\! i e o

P 973 bl e 2jna) 1o Y_[Q-n-\,,,sf_qd ez = Mo vy/kfdu.'
M LEnry? = k‘ig-i é-\a—;é*ér‘ '72—0‘7
ete

(9;7 1,)1-‘50—(9-*& L,)s.m; =

= 73—0“ =t O. 'S{ LD Luuoy -~ l')«t.o’l‘l"v:]

WZ\‘UQADQ.

. Ll A T

Scanned by CamScanner



) K .{—v“owvng are the beavim q a deted J[r.-zw-r;c .Cam.fvﬁz Pne virdunded "“"'8‘”‘1 »
QTTDVI} Catvecy Y{»’l"f_'léo( 5\‘78"5

GI’IO‘\ Me /:v;u-n g% i-—;\u-‘o( ancKu, 5k 'qu(‘ W ar
Abe  R¥YOC o be Q‘\,“") v balh e ﬂncgq_

c\/!évnmlnj
Line bE ‘E¥ Fa
Resari 21’55 15) LS we’ 39
Lein: '
@ a2’ 48’
A 0 3 ? Y -] _ “159 '_‘SD‘
B - F%ék%a—&s.sk%'= -3»11;5-—(3” ‘5}‘3")* -
. L
. EI) e o) = \\QOSD
2 F%E\;cb—rz_.gqpaz. = 282"15 — (3H2°W N el
e, o~V \"g_p = “‘)—o ‘5"
3. pgqbzf‘%%“%@’ 21,39 — (282715 >}
c = is’he - (w20 -ev) - wris'
L. FmgEF - BRDE = ISIAS - v -0 )
$= £ 4 FA- P er - 0720 — (1Imi°ss gy =

= — 227° g [ %=k
— ‘31‘3 L_\
= —237°%15 420" -7 =

: T PR J}S A - E,gs}l:a-_: 37\'15‘—(\0\7"347‘-HS1:)

= —217°%5 L:%u—\')

A \
= 2
= —217%18 5 kS

A A
Suen Ek ) Fhe wVedior 9‘"’&“ = k-g B -\:-\S-‘- E.;E
= 720° ..
o
('lﬂ—b.)*“a ’@"b"s)h”!o = Jow¥ oxr (2 r)

K. ’_‘;gv‘ C‘:.\c'.b-..la}incl acclies ™ Covwferc) ot rdsse *g'\farg

\Anﬂ\t - Ve (,‘;V\ur.t Ve = &.& & ?rr.w:.-;ﬂ.s Lm—]

3}; nesplsve RN 2o’

Scanned by CamScanner




r ; Q ’
Ly B dolima o e Beasimge R0 A eed Aemuecse: Henpel,
h) O «\9 Mo N R
z Qha\ P Aen a%'—h'\l m}u’to( ﬂ'?z} Gnaﬁ (m(—(d,

« RCc0C ke be ‘“V“J b B e %,L,-

-

e rHtedor angies .

)8
Aoy ohsaryshona) X0 Addning

Live. Fix ne _S__6_5_rl‘-
PP PO T
ne  Vo'ag 2H
(N 120" Sp s’ s’
o 28 4930’

ea  2p'ag 13°IS

<o)
NURSYARNE SEE=g o

A
&’ = QSﬂ:—oe"—-—m":w" = 12¢ bp '
A‘ v A} b b
C = WIS - 12’5y = 1217 0P
A
D - am's - 220w = 12°gyp' .
A F'Qm AQ- g 10
£ = (‘5"3'39‘—&}0"2-3‘)—»359" = 99°p! RO 9
N ' 5
A= 1207157 go’ip = 5p og

St = 53‘3935‘

‘_\—_
o i .
¢ ,)657*?:,69‘3 ’hk S\r\") A4 L( @"‘5*5)&‘\0= SKo”

L Bwor = Ohgexves Vakne AL}R:J Vadne
® 539%a: 54,5705

= — D_S'
. C-Ol'l’e.(}tch - ‘)D'S‘

’T&-u}. ¥4 C-‘Avio\.cd QJ‘hr-“I anon,? 0\,“'“'!4 p\UE ‘%@n‘

- Gm‘rgd. -
. (1N ‘)Q( Q!'Tc._- —\.[Rg)z E‘
-, Cm’r,p_d,_a, Qa .
A hﬁg Qe

\
B = 1g° ]_’9‘,\, © liS\
S = 13
¢ - 12 o 4
= Vo, e L °
A LTS = 12T eg!
Ko SET W) L'p\;'_s - 2pf 4y
N
e = °)¢7"|D‘+S = "W""ls'
A
A = SDVDS\ %X - Sso ’D‘
———
2 = §ip°
2he ek

Scanned by CamScanner



keors dy boovingt 4 Mot o & eed howse, g b bearry g o ok

D‘:\“’Z
The dines
Cafe 1 Clcknite Yeavess: Given: FR W AB
kmgeﬁy.s An?«; o, %> W43 ‘(kdnra Ly .
. o
A N
Rgd- T8 o HBe N
S Pt Ry e o
" " be oS
-~ V) EA

pgqf %c:%aﬁkm" “:../

e —
Y h\\] B ‘%cba e ¢ ¢ S
Q,Bs%c-o—'*t,

fe & DE =
b‘k Ve Naxrce ra o
A - B8 ok DE- s
e 6‘5 aLb

Qheixs  FB 4 AD= BR G EA-X, )
" . 1\ -
- |Ryer FB v%hu:): Line = BB & previont Yine = Indended mﬁlg
3k—\r=,c\d_d 350?’ /

Core 2. Covw.\:e« ok W e ‘}a.w-::a: |
Given: Fs & a8
q};‘ii Ji*r and GLS‘

Ana-‘us o
&;ba,z Pe g D B
. ‘ i\) D

T\\‘) D
W ea

6\' ed L ¢ .
B % pe = By «% - :{r _ i - & Sy 2o
c o e
Fe o) BA = L& o De 5 } | 3"""’:
Clea: £ ds re - PBed Eax %, 7 be S Swhbbmer 380

Q\A)Q‘- Ce nt nech Lh‘?s: - B8 e‘b R‘v‘&"ﬂ“* L"‘" - \th\M l‘\\-'lé'(-.
3% e ""‘ﬂr’ ‘E‘Lou’ S\ﬂ.b)'md“ SLDh

e X

Scanned by CamScanner



N L fed | —__— mEEEE

s a!ﬂﬂ M

. ireHo
Ohsesved i e , cloderrbe dire ? Ao oa
Yeve

3 & (\3,‘,_ _{q\hvwiﬂ% ﬁn&o’%

Ex- y Pl
- =9s°1g : |[EFL 25 .
Yeavecse 0. ' |CDE = (02’ : [DEF =9 s
p‘:m ¢ ep= 156 3P v ' H,
B L= 0.V Fepng Bre beasnyg o The
= 1L ) v24
A€ », Lime Am Y05 Bhi B0
vaiﬂ‘a"’k ‘ o
oV
cs \)-l")‘
4 bm\ )
RO |}
< X
A
., .
© 74/
Q 4
" "
Y
> &
W
7
v
| A4 .
i
a N
SEv:  Mipgem. 31 Gosdr Aockwtie ¢

% WAoce ;’Haﬂ 3BDD

A %h;{_\- Lie = fé»faé\; Feevves Lng_q. }fnzﬂa
Sy\btrm 3i=o: -

een ¥ o Ao
Fa g 8c = (o120 1807y + 124° 18" = 185° L5’

FB%QD %c’k@{_-\— rﬂngr ‘
= (1es®nengd’) +156%20 = (62718
Fog DE = n_..e,%ccm-!« ¢
= [’(l!g:)..qls‘-ngoB-} qog_ﬂ-aw"= 2u°5’

Fhater = BS %bE-r 1) e |
? o Yoo s y®
- (8,+°|5‘+ ‘gp’) +qa ‘S\ = A5 KS 3

FEcf FG = BR | EF - Ana’h \ o
- Ez.sﬁ"’gu" “1g57°) ¥ 2857 l-,—sj—.ll:bu = 258 € (S

Ex:2 ' End . Lmdn%& -:'li5 Mo Lines 5}5 A Yesvday th-‘ 5
ok e C‘:rr«ug-son, 3‘% Fhe L&a‘rr;\j D&"‘%g ff“‘sg X a'u

el lor Ancoe b Pn“aaoﬂ m edokoie divecdo, (R by

qi-w_ i tecioc Gﬂa‘c 5% ‘)q_,,_,\—;‘acq <
= G»-vyxq0  (2«5-090_ og®
=" - 5 B

_—

vie w B9

Scanned by7CamScanner



— Aogle
FR o BC = BB of AP ng iy

1@5‘3—@@") - 1w0g°

Frd D= 22 4 e - Am&c e
= Q:u.fﬂe—o”) - e’

- Mngle .

re o be = BE oD - Mg .

6% :Kiq[,“_igd’) - \Dg'j—rg,eo = 26%

eEA = &B%DE— Andt

= \'-(:u,e- \80) - log | o+ 260’

- e €A *fhﬁ‘" - e ok
- lans- gy - 0% ) —

F—%%

Checx: FHR 5&%

Abcper o ash ledeasd

3) CV!?DP&J& e Lea'sin.xg ok Q Yﬂ&\r\lat )ﬁe,g_p\aoh
AAV&J‘Vn} %;Vzr; Be tmn.-l o’% Ay~ 5D

. . - qﬂ _ Cl
é_:ﬂ?‘. Vokecror Rn8¢ = L:L"b ”L}* Y

35D

L]

g-&uk;} % Be - L53+18—D> - [D,ow =
Be_m—-.'l d‘\r Ch = C&sp,-sg—p>—\— e = 290
Beaxd be = Q-—ﬂo--\%*?)—r lag = 230
T % —

eayy o, EF (230—187) » 129
B e Ca = E\7D+\%ﬂ>-—] uej-i‘!&‘: =nhp’
ey % :

u\.ﬂ-&-l %m‘,‘ % My = EQ“DC'\‘\%DV)'T\M]_ 2Wp’ = 50 R Uk

»

Scanned by CamScanner



e pAvERSE . WLk :
R VvE )u—) ’ M A/'.l’t L’*O’! ok &Wu—x&(f lin{, \y\ Co {
he (XL’ & M‘oﬁ A mf“f"",‘ﬁ

. d'j't‘mﬂl'd’ 1
(how‘cﬁc mieant, (a e oade vo b6 6 thain oc *A—fe axg B, ‘L“"thoq &

M"K; an](u’
R T

and 2) Upr broerse. Iy
b, Febuened

e anac mesdulesnents

T i N

1) %A }‘3‘-‘.'5“‘ A teaveae )
: ’
'Lv *e é‘ﬁ(“ln )!V‘l'h" % kﬂ"r&n os dd"cd A
Yavea (. % C—vmmon\ar e rkr
l’CA}z"ng ‘awu-dara a’t am Gra 0¢ a“-h‘omm.:‘

"'tm. QYes EL. ‘h'u ’Muno\l\ra) or W»?Pfh(r ékw) 3 D
areq k.
A etey &«raue@ o be hecked O O‘A&..Mt(‘4~ —_—
'2) @_"}.‘3 {Zmuﬂ:er )ﬁ’«-u.n a ‘triu.lr.{{.c A\’M& Plot'
“wea +b 1‘1 A ki =) SR k P .
Yeh a 1 sm PRLLI S S P B >

. 0y la%( % ~hed {'UV A. c E
/ghw¢m lo»—.j I CToN _gh_;r.g Leke
K FrJ}g a% j\.—.z,\s.czK, rp.,;\acf,uk 24,

An D"XJ‘) *‘i‘z'-\rarge amnd be CheeXed),

R hb"kn oo,

Scanned by CamScanner



Thngqedi diekndien « e hengente ang bdican
8

Magock, Dighmpder
'i\ - et dha and P n’\ﬁanf_\'ﬂ‘ V\'\en‘c\-‘nnf‘ sb mﬂ.:\m\-u Mtud«‘m—, w "‘num—a\s
1553 WL i ' ‘ &
= e Botk ‘% ”;'Ej‘é*t mecednin, (b % Eatdecn dechndien L I borneds N
= [3 2N [= »
| MeIA S gl e mtcc\»—hn) it « b LNTTA P a.d;n,;.anf )
.
q‘M L X ™
LB
p°E $° e
‘M
’ L% ¥ Y r‘-t\r\f_ Mt\'fo\‘.aﬁ ; LY B N\nﬂn;\-: Wi Man.
. = etk
< - Heinehon , B2 Beal | W= W .
v 9% vovies
dedinmeds oF a Plece W b Corshuct .
‘E‘n mr\gne\ﬂ. R 3T o) N O‘ n')
Y rolakvn 6‘5 tark, n)on% % Q‘;.F\‘rr.cs Y b o
N : b abed ih oun Ax¥ (312 ‘ .
Wy Yv\'s\l—:on o’k Lac " e ~
| N )5 X aeed © 'V‘&\-S e —
(Ru &“&‘t d“‘?“‘.\)‘q‘:“\— Gk_\m . FLT A ')’M-'v-g‘ ‘w;v'-\z °% "‘V‘"" )
R A Boe Lo Pt 1&3 o By Acdenden (B
(2025 : B S
Aechnch Aﬁnnﬂ, L 4 an iz&.—uam.—u‘c Ywe Lovy ‘.:m- &
e choe>.
o
| —_ 13D GeMNE
i LinNE
AbLTrnc
Esoe
Exarnpls 99 mrénd?., 0‘5‘:}1‘;1_&};09:
C\rzc& A
o /el Ged)
e L w 35’ ap. WheY voh be ik Yrue .\'_—,\--..:L\'!:'w.-8
e AR
1} G\'\n. m:sm":p \Dwdnz Gk a
% o) o Aar_\.{np}rm V3 s9 st W .
e 0 G p-mm 5 = VAT s = 1aeis e
— a0 : ) st
a \
Mg s VA |
gt e
AN
) § T, 6= ™OQ- &
e . [l
oF s 98 12§ 2o -
j_\-
12

Scannea by CamScanner

g

y



S .

(\
D Whe b E{q\:tnz chn e OB w20’ 45 WAt Wil Lc""u
L")
ek
\’_‘:e.c«i.hcx \\ th( C\tt\q‘nr\}(on W g \S 1A) QJ
5dus
Me- r"%*’*g'&w 55’5 g%’

= _9_'aﬂ
——

Q
3) ‘Y‘,\ .
a ma\:nl}f hz L
q ¢ hear 6‘5 e A w g3p% ¢ W,
FHhe ac-t\’:"‘ml—znh K ' \g = 7 | &h‘) ths *“"' L\C‘«u-,a “_l

>Pnt Wep
. ¥ R Boradis) - aee’

- MRy 5 2 210%18 ) 1

158’ = 2203

- " .
.2 e}#& "~ AR, %‘hw:w ~

O ¥ ¢ A o 39')
) Wn an G‘\&) h’LA.j} o L\ ¢ WL d AN "a‘b wa R chn,-\] 6& 11{\ 3(\ PRy
LeLhFS:O > k
3] \4’&.{. 3‘0 W, nhp\ h’\( el e L}U <
a N 3 7 ? \Er\':[ U} 'h'w_ Lm \,1 ‘“’1

ol

Gy Aobes, AE‘:\ij‘zF-byn TN “&‘_’_;-_l.u‘ I

Ul

TR S = 2)7°. 5%

= al,lu!F.J ‘

Scanned by CamScanner



f> T—.*;—,_d e Au.\lnc\h‘on """ Phe ""‘“"%n& 1 Cede

0. . ‘
‘f\ ahe . L_ihe \ksu Bfﬁtb—l M'\anx.‘:n. gdn\—&
» 30" ap’ - G, -
W A o' \S 128" 3p £- fa-mao
_
23¢° IS a22°1\8 n -~ €
C‘i) on &y - w
Seler 0y ,
5’ =da- modE
- [mo"ss‘.sgg_f‘ 2v) E
v Al
Y 5 B -
T
= oS
D)) Y
i )
5= T - ?
= 3_3{:)“‘5\__ '2,3&,")'.‘;‘
= _1‘3 L_ﬂ) . ,
Seck b Wt . Te- 230°
ps 2K ME = 27

D.‘? ?%4_\:,_, rnc%ﬂe}rc Needle?

,ﬂt G needle W ‘bu',bu—Htt kc.)a.-.u,; Lo\soca Mﬁjﬁchilo_‘r:pq) i Aok sk
Yeorntan ‘qu&qnb-_} Abl‘u G < Wjﬂ(\'v“sa_;“ m’w’!’. w Avac }“o ma;ine_},-; it)b‘hcﬂl:? a‘&,
My tacl, Ohe needle = "th T b mAckined Buwrcde e pele. e wilinedws
ﬁk"nc. nuﬁ“-. \5“-7 "h'n. lefi%unm “ CA-“LA b bi': C'k 'ﬂ"u Mﬁhc)-’-"_t V\c_q“gr.\

e v dovnd Mar dhe Nt 2ad o) Ba needle % defleded Qoumonedy
o e msdheen hemiaphe Semilaky e Sudh ed e ek Acpleded
am.,mg s e Aovntaccn ‘ﬁc:—ru/gf‘—u(g @B needie % d".hs\' }ldfi‘ﬁxn‘z;) ar 6, u‘:\‘:)w

P baanc . dep dk"hmz Aee dle | a*vedes” (Remss or Ailver tod) ® fa-w‘xLA
Lﬁt e reedle

Scanned by CamScanner




Compett
» et
T @_\‘\}},
!4—“ W
|‘ I
] uﬁ
% ;
s
;l{ ez a_::u.'—..‘“r!{- ey :{"4_
7 ”‘ is \_‘"_ - ’1*2 t3

Ree Privmacks C-mig;; e !b"ﬂr:m!(‘ " WeR /&ad:m
A pramehic Compiis ,cvnsﬁ; 5&6&. 4 ,.51,,,8 1"“"' (R 1&;:@
1 A Citch‘o«kvw p$ abseed 120 wam &.‘nw\q),,;

2. A FVPh D% )‘N'd Ated af e Coislee 5&'51: va_
3 A hrorxc) mn:‘ngkt reedle

4.
A C‘}rc-..ahp.i‘ep\ Yt‘hg t\“ad-,,w\ b e m::agncjn. needie

e % &rxdnc\‘eﬂ » dnirlrceta and
Lie ) W woacked af He

'm;)»;toj bdancey vo the pivel:

‘\a"ﬁ dgjru; -ﬁza—n o' h 2. e Zew

A SPVTR vy 4 The needle ) mecesse, S, P
Ariake Sz dion. e "Wﬁ':but \Mm&irﬁ o an

() - ‘*‘q( ‘J"A Yo ¢, e
| 8 jﬂ‘mp\h ¢ DJ
A S ik o bagan wencd g, 5, e
Asaje CA“PJ Whaa, }\dim ‘.\h kc\hht—éna dk MA.jnt)'l'C neudle,
. e Vam, ] g Mdﬂ ! (
? cu-, i—qr :;&-‘L‘}kﬁhd }'G-l’.inj “?—KA&Q?, (ﬁ,c-, % l‘\«‘h
. Yo, ©
- | QP: L7 (;-L,: Wy Gy %Atq a}f"\u F\—\‘(n—, Q.
o Y i P
A ﬁﬁ"b’b«: ¢ Yedksiag -!Me @'k Lo Y\'\Z'n ¥ g\‘b\n
prvm tap K Cover g, P, e et uy, Y.

S 3
R\-u—, Z‘Wkﬁr«g/k}wv nmrngae,q-) k & gy 1]“‘8),1- b“q‘md”;
%nj Aecuss oo Ay & YRke o lo.s,
Os. b-\.‘ ra.-,i Aee ,&a-‘; dlad.;
. m_fj (7% 4 Vane QON‘A-{\_

’ ,_] Ek o. -I\T«rh( g a \fn'_‘liu.) —)\(.‘.‘\r
v A; kw\ Q) P\N'-P ] Do} (NTA | .
b} “
a '
‘:':73(. "'\Af‘o;‘-’;’nﬂat‘) L Q tSL'Azr. »
YV ¢ A Av Ao 5
Yoo & &' 6‘\‘ 014.\“),‘- Ko aa b
RinY, Pio ¥ Sednc, 9, R e
Y < u“‘-‘-‘\‘l’-—u, ¢ _51 CLV\
- ‘ ‘ <« ey we
'B.ﬁ L\gnna o and 1y~ luu) i . "

whia, My 4, :
Wrdn, Lear bs o Pver . X'f ¢ e Ak UH s
'lv. GJIAL‘S Coveg b Pteumf -‘h,r b"'

KRA Lk e Goeedac LDM
M da ey o mak,

Aed MR a Vedecat )

s ‘)rv’{m—, Ay By graxf_h«cda‘éri

[\\hﬁ e -1\,“:-7((&4‘ I K
‘d D]!pch'l; [ S (74 Vao, (R,

s,

Fv‘n F(‘waf Ay Fruﬂ'—n“
"1% d"\&‘ ";':h hw Qe day L‘p

. ,.

Scanned by CamScanner



whith heb o bed and Arcked) RYabaement ox \uaunsd%z Lok
) \\ CJ‘-’(.M‘

\7. (\;i a
At\‘fa oy

Ve LA Yo cover e \a—u, 3dem ok Ao whe,
r\f._rgys: 1 1\—215 _q'tﬁ_c%!d Lire gy
Veked heae 4 vtz.jwr Vo,
“Ihe e At QYT
D th—-:nz‘. v % e ‘)Sﬂ-‘rc(& u‘s kwfc-zj h (Q-‘.rv?c.ks " .
| M“ Q\\A [V .,:\) [,qr,\ff.ks %4 'H‘XJ' chrove e .‘S\‘a&ion_ v Cmn
i e po a¥ &
be Aciened ‘z\a derpping @ bonsd Riew dy stene, '

Vel 0% Fhe 1z | .
" \'GF Gk f‘-%l S L v e ‘)‘D; o¢ MQS-.,X,-',
3, L?.vdl-“hﬂ‘, iy, % e Fw:m gb g_t?:g - : H -
< v L G scNe
needle )\0\(‘&5@&;‘1} F\Mt, Yo tan

n . ‘ | .
A\-\Aﬁz,wnl’ wecrird D‘\’ el and Lowxey "‘““haww y .
e ﬁmamdc.% Yeng /imsmda. *“’3?5
"'h'\t ‘)\'C&uv\)
nacked &Y Fe Soth gy, K

P Vexhiee) ALt Ao e prém,ac

RETON TORPL I LoV 5

)\LD‘I-'E\. S:i,hgg e Y‘-Mlﬂj % *r‘lf—i‘) %W“K’
2 5%'“«_ needle 2Ly (= .Z.arv) %
-*—k—vm S@rﬂﬁ,,w‘L A Mme
ﬁ j ARm:

—-"Wm -S(':-‘.“v) M x.-r\
e OQmgic OX lﬁ-ﬁ-&rt‘nﬁ
vackﬁ-’mi( o 9—‘\‘\'\:3 T | 'bu;.rlnj
ey Qeck n¥e _dfl\"-&ivn_ LRL} -}-‘3)

) P ‘&S‘Prn N?-\'Sh 2cc)

Scanned by CamScanner

S Y e it T TR L S



Sunvgyoes PR
A Areryory Cocngescs, vabvich qivas ‘thhcf A oy 5 BB b,
Dotk o Hne Mmsw& R % v

. A Gredae by s tovvd 125 wim M aemeler
2. A Uredac gradneked vty Fied Bo e \omde e cq)rhm hoa, B, vhg @
%rwlnpjezb Lo chmc\rm}rJ hum.-,% o) A»K;\em Witk DY aY T aegTH  Geg Sovin
200 and AW Al EAST asd West" endy | he BAST amd Wesr geds \aanj
\h\?t'rc.}-\arﬁ 2d).
2A piveb g haed Abedd at e Cendee & Fhe box
L. An !ia\ﬁe. o \ﬂ?“ o} megocke needle, balaoced on e pudr v e b g
ce  Aavie Caap
5 An aglc Gp, shaa, bdances ¥ maqnde neede,
. Aa ege Vane b Fne doo o deaone R a Vet AAF ) ahaced ki he bem

7. An V‘b\j—hﬁ \fane, C&r‘»‘,y&‘fn% C-%C\ -‘%‘ram.r_ K a Vedhs oS )Wf. (‘-h“ P P\M‘“x
c‘,{&mg}rrcg]\z D“b"be&,\? ) A S ﬂ«\rz Yane,
=3 A 8‘6~L‘§ Cover do ?’(a.crﬂ C& ?A—Jl\‘rl b‘\’ Ak b Hae ‘3’01

9. \ra"PoA
C"m?g:km-, B.),,;u,m 'P_-.E g S.¢
Tiem . £ ¢ f
¥ Maodsc Bved YWpe & Aoz ‘*‘K“ b ) ‘@ &
" Yo . il od an iodex, ade Wax ok on Mo\e_ar = - 5
2, bpdneYe) 2 Ao d b e el % Maghed B W oy -
n“’(' £ Boos mct oobide rool n Robrtes voks The v &
l‘-ﬂ: dk B . L‘\n( d%déw’t -j_._ﬁ . ~5 w5 .
2 Ger dnplios ove in #. brodnmeivic ace ) ; fx\‘_; c
Wep  Zeep o Sovh, o QB Zevp o . - L
R’ A Waiv, g o Nech Nolh & Sonlls and 1
50" & Cart 4 Wk, 2

A 270 of EadYy,
X Brpdnsdives 0o ria & Bedndtem ™

L}% S-\-\NeT-S" Cnm.fd«&

Numn be¥ MWhunbes Gie arauc\wd Fireploecs OSL Q,.E:_.u’
Wnvedted. evei ela X2

2. Bye Van. Eum w5m o AV Sophe frmme vl Y.

4 .?uuﬁdnr. (\\ka A Fe Mf’ 4 (rkl‘r.b ‘M“{)‘W L‘j

Fr“m ; i pk{hj-'ﬁ.\rm_z,sl-, Wre

"-o‘: o‘\ Eleag Coves
Tapod. weqermegnd b R

YUU{GFL:"

Scanned by CamScanner

L e T T e

;




e

B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

|

SEMESTER — 111 1

BASIC SURVEYING -

Course Code 18CV3S CIE Marks 40 |
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

Understand the basic principles of Surveying
Learn Linear and Angular measurements to arrive at solutions to basic surveying problems.

1.

L

3. Employ conventional surveying data capturing techniques and process the data for
computations.

4. Analyze the obtained spatial data to compute areas and volumes and draw contours to

represent 3D data on plane figures.

Module-1
ntroduction: Definition of surveying, Objectives and importance of surveying. Classification of

urveys. Principles of surveying. Units of measurements, Surveying measurements and errors, types of
rs, precision and accuracy. Classification of maps, map scale, conventional symbols, topographic
s, map layout, Survey of India Map numbering systems.
easurement of Horizontal Distances: Measuring tape and types. Measurement using tapes, Taping
n level ground and sloping ground. Errors and corrections in tape measurements, ranging of lines,
irect and indirect methods of ranging, Electronic distance measurement, basic principle. Booking of |
pe survey work, Field book, entries, Conventional symbols, Obstacles in tape survey, Numerical

roblems.

odule-2
Measurement of Directions and Angles: Compass survey: Basic definitions; meridians, bearings.
magnetic and True bearings. Prismatic and surveyor’s compasses, temporary adjustments, declination.

Quadrantal bearings, whole circle bearings, local attraction and related problems
Traversing: Traverse Survey and Computations: Latitudes and departures, rectangular coordinates,

Traverse adjustments, Bowditch rule and transit rule, Numerical Problems.

odule-3
LLeveling: Basic terms and definitions, Methods of leveling, Dumpy level, auto level, digital and laser
e

vels. Curvature and refraction corrections. Booking and reduction of levels. Differential leveling,
profile leveling, fly leveling, check leveling, reciprocal leveling. ‘

Module-4
lane Table Surveying: Plane table and accessories, Advantages and limitations of plane table survey, '=

ientation and methods of orientation, Methods of plotting — Radiation, Intersection, Traversing, 1‘\
\
|
|

n

esection method, Two point and three point problems, Solution to two point problem by graphical
method, Solution to three point problem Bessel’s graphical method, Errors in plane table survey.

Module-5
Areas and Volumes: Mcasurcment of arca by dividing the arca into geometrical figures, arca from

to planimeter, digital planimeter. Measurement of volumes- trapezoidal and prismoidal formula.

| 1aracteristics of contours and uses.

offsets, mid ordinate rule, trapezoidal and Simpson’s one third rule, area from co-ordinates, introduction

ﬁontouring: Contours, Methods of contouring, Interpolation of contours, contour gradient.

{

aliy
M‘-lm'_—‘ﬁ.J Laains,
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lCo'ursc': outcomes: After a successful completion of the course, the student will be able to:

Posses a sound knowledge of fundamental principles Geodetics

2. Measurement of vertical and horizontal plane, linear and angular dimensions to arrive at
solutions to basic surveying problems.
3. Capture geodetic data to process and perform analysis for survey problems]
4. Analyse the obtained spatial data and compute areas and volumes. Represent 3D data on plane
figures as contours
Question paper pattern: |
e The question paper will have ten full questions carrying equal marks. \
e Each full question will be for 20 marks. '
e There will be two full questions (with a maximum of four sub- questions) from each module. \
e Each full question will have sub- question covering all the topics under a module. {
e The students will have to answer five full questions, selecting one full question from each modulc.\l
Textbooks: l

B

Reference Books:

1. B.C. Punmia, “Surveying Vol.17, Laxmi Publications pvt. Ltd., New Delhi -2009. |
2. Kanetkar T P and S V Kulkarni , Surveying and Leveling Part I, Pune
VidvarthiGrihaPrakasl

1988 |

1.
P

23

A. Bannister, S. Raymond , R. Baker, “Surveying”, Pearson, 7th ed., NewDelhi

S.K. Duggal, “Surveying Vol.1”, Tata McGraw Hill Publishing Co. Ltd. New Delhi.2009. I\
K_R. Arora, “Surveying Vol. 1” Standard Book House, New Delhi. —2010 'u:

R Subramanian, Surveying and Leveling, Second edition, Oxford University Press, 'l
NewDelhi
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I. SURVEY OF INDIA
L.1 Introduction

Survey of India is the National Survey and Mapping Organization of our country. It was established
In 1767, 1t's responsibilities are as fullows:

a) Al geodetic control (Horizongal and vertical) and geodetic surveys (including tide predictions for
40 ports in the Indian Ocean, Arabian Sea and Bay of Bengal, in the region from Suez to
Singapore)) and allied geophysical sun Cy's.

b) Al topographical control sun cys and mapping within India.

¢) Mapping and productions of peographical maps and seronautical chars.

d) Surveys for development projects,

€) Survey of forests, cantonments, large scale city surveys, guide maps, eic.

0 Survey and mapping of special maps, ey, Riverain areas and geographical explorations authorised
by the Government of India.

g) Spellings of geographical names,

h) Demarcation of the external boundaries of the Republic of India. their depiction on maps published
in the country and also advice on the demarcation of inter-state boundaries.

1) Training of oflicers and staT required for the depariment and state and trainees from Central
Government Depaniments and State and trainees from foreign countrics as are sponsored by the
Government of [ndia. :

1) Rescarch and development in cartography, printing, geodesy, photogrammetry, topographical
surveys and indigenisation.

k) Co-ordination and control in providing photographic cover over the whole of the country.

1.2 Types of Survey of India Muaps
Topographical Maps

These are the maps that are prepared on sulliciently large scale 10 enable individual topographical
details 10 be identified on the ground by their position and shapes. The scales of topographical maps are
1:25,000, 1:50,000, 1:250.000.

Geographical Maps

These are the maps prepared on scales smaller than 1:250,000 in which details and features of
ground are generalised. ‘| he following are some of the geographical maps published by Survey of India.
1) 1:1M India and Adjacent Countries Serics.
2) I:IM Carte International du monde (International Maps of the world)
3) L:IM Acronautical maps.
4) 1:1M Siate Maps.
5) 1:2M South Asian Serics.
6) Wall Map of India and Adjacent countries on Scales 1™ = 40 miles; 1:2.5M;
1:4M; 1:8M; 1:16M. _

Special Maps

These are prepared (or popularisation drives such as Tourist Maps, Antique maps,
Discover India Series. State Map Series are also available on 1:1 M scale.
Special maps also include:

1:3.5M Railway Map of India

1:2.5M Road Map of India

1:25,000, 1:50,000 Forest maps

1:10,000, 1:20,000, 1:25,000 Guide Maups

Plastic Relief Maps:

Survey of India also has Plastic Reliel'Maps of

India Physical on 1:15M

India Political on 1:15M

Route Map from Rishikesh w Badrinath on 1:250.000
District Planning Map Series: on 1:250.000 scale

TrehKing maps are also available on scale 1:250.000. State Map Series in local lunguages are
also in progress.
2

Scanned by CamScanner



& iaps

2T iul distribution of
and planimetric picture of spativl dis

A map isa sclective, symbolised, generalised
carth’s surlace on a definite scale with anolation,

undamental characteristics of map

22 F
istics ich arc as
some lundamental characteristics of map wh

The above definition of g map leads us to

below.,
a) LEvery map should have reference System,

b) Every map is made Onacertain projection,

¢) Every map is drawn 1o a definite scale,

d) A map has to be selective in showing df:mils.

| ¢) Certain feature / information iy cmphasiscd,
0 Every map is gencralised,

£) Cvery map uses symbols,

h) Maps arc lettered, titled and |

abelled,

2.3 Scale
tual distance on tle ground. To show

Scale of a map is (he ratio of distance on (he map to the ac 4
aps are prepared on differen scale. Scales may be expressed in

lfeaturcs to varying degree of details, m
three different ways.

1) Represcatative Fraction (REE) IS 50,000

i) Comparitive Statement I cm =50 Kin

i) Graphical method. 3
10 g i 283
me:z_:::

2.4 Gencralisation
P, greater the degree of generalisation, It consists of the following
Symbolisation and

omission, aggregation, exaggeration,
ned. It is to 2 large

The smallcr the scale of m
haracter of the lerrain s retaj

— sclection, simpliﬁcalion,
Ecneralisation, (fe basic ¢

i processes
? displacement. While doing

extent a subjectiye cxcercise,

rmation which are important an( necessary with the special

{

i

[ 2.5 Emphasis
1er features are kept subdued or thinned down to facilitate map

Very ofien certain features ang info
PUrpose are emphasise on the map and oy

reading.

2.6 Scmiology
study of signs or symbols. A symbol is any drawn or constructed image yseq as a
: tion, The symbol on 2 map consisis of points, lines or areas. The symbolg can have
'dichrcnl size, form and colour. The Symbol contajns information individuully and can also present
mf(.wnyatfon collectively, The graphic variation distinguishes one Symbol from the other. These graphic
Varations have tg pe cmployed jn relation to {he information represcilted,

Scmiolngy is the
means of commupica

Symbols cay pe classified in:, point, line ang arca symbols,

) Point 5 mbols;
ﬂujsc are used 1o indicage the location, identity or other characteristics of features of smal|
; i S g .
territorial exteng the map scale, A city will be indicated by a point symbol on 1:IM, but this
0

“uld never be the case a1 4 scale 1: 1,000,
" xample: | lut, Tube well, Mosque. =
i¢ symbols: |

S¢ are used where (e feature 1o be fepresented as a Jinegy characteristjc,
River, Road anq railivay, '

mbols:
used (o represen; leatures of considerable areq] extent in rejatiopn to scale of map

villages, lanks, cultivation lands.
3
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Qualitative and Quantitative symbols:

Qualitative symbols deal with the quality. They indicate the identity or de
feature.

Quantitative symbols indicate the quantity of the

Both these qualitative and quantitative symbols ¢

feature or give the amount of feature.

Representation of Details

Symbols / conventional signs for all details suitable for 0
printed as a table on our map. It would be readily apparent tha
qualitative aspect of the feature ie. A double line road whose width is 0.60 m
not mean that the road is actually 0.60 x 50=
conventionally. If it were to be represented to its true dimension, t
insignificant. But in large scale, where it may be feasible to survey eac
would be shown as such. Hence the need of having different symbols for different scale.

2.7 Lettering

All information to be supplied through map cannot be rendered throu
use texts and lettering to describe names not feature ic. Village, towns, ri
remarks, values of contour lines, heights, di
informations, titles, symbols tables scale etc. use text.
styles which are to be planned before entering on a map. Texts a
form an important component.

seribe the nature of the

an take the form of point, line and area symbols.

WAi*r _I;l;(;n;mr e ey — Y —- - — e il?;?ub:;;ﬁ
L | Linear Information/Symbol Areal Symbol Textual Information _
Temple f Metalled Rond, NH - =1 Towns or Villages  —AIAs Mame CHENNAI
' -—— — v 2 -8 — .
ﬁ T (1) — T'owns or Villages r BANGALORE
Mosque ) Metalled Road, SH1 ==={F77)-5=4 ’ Heights 1510 #*
. T - { =t T'anks; Perennial, dry g} @
With bridge £ ‘ ZJ
. I(EERE . Serut
Church i Railways,Brosd guage ™ Wrg=== | Orchard or Garden : ‘0 : : : Deseriptive Open Scrub
With Rly. Stn I Remarks :
Tree Q Footpath with bridge <+« ";" o+ | Camping ground ‘ _fr’ IIII Locality : Bommana halli
Chimney o chy International boundary == - | Vine on trellies W% Admn. Names : ANEKAL

ur topo maps have been standardised and
{ conventional symbols represent only the
m on the 1:50,000 map does
30 m wide on the ground .The road is just represented
hen the symbol would be thinner and
h edge of the road seperately it

gh graphic alone. One has to
ivers, forests, and descriptive
stance stone number etc. Border information, marginal
Texts are available on different fonts, sizes and
dd beauty and meaning to maps and thus

2.8 Numbering -
44 48° 52" 5¢° o 6L ncg N IR TG at 847 8° 92" 96° Ted 164° 0% o2
a0 F s 115 122 |28 [32 [37 |42 [51 |60 [69 [75 |80 |89 | 98 | 107 115 | 123
26" (\\

2 9 [16 [23 [29 |33 |38 4% sf; 61 |70 |76 |81 |90 |99 |108 116 124
310 (17 (24 [30 (34 |39 5362 [71 |77 ttz/l‘)l 100 | 109 | 117 | 128
iy |

SgEs 25 3135 40-]45 54 | 63 FTTY, .)§3 792 | 101 | 110 | 118 | 126
Py = L a2
5Ty 26 36 |4 |46 |55 |64 [73/79 (¥4 |93 |102 | 111|119 121
113 [20 |27 4& 56 65//74 85 194 103 |112 | 120
¢ |

7 |14 24 48\ A 66 86 |95 |104 [ 113|121
04 : /r &

49 [\38 / 67 87 |96 [105 |114 | 122
90 A <,

50 [59 |68 88 |97 |106
4_6
P ng

longitude.

The India and adjacent countries map is bounded by 4° 10 40° of latitude and 44° to 124‘_’ of
The area covered by the above map has been divided into 4° belt of latitude and 4° of

longitude and each square is serially numbered starting from NW comer to down South and to Eastwards.

These sheets are known as 1:1 M or Million sheets.

For example, the sheet covering an area bounded by 12° to 16" of latitude and 76" to 80° of

longitude is 57.
%
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PLANE TABLE SURVEYING

This 15 one of the classifications of surveying in which Flane table s vsed for plotting

- the plan in the field. In this type of surveying, field observations and plotting of the plan are -
done simultaneously. It is a rough method of surveying. Hence it 1s used for small scale and
medium scale mapping, where great accuracy 1s not required.

A plane table consists of a drawing board made of well seasoned wood. The size of
the board 15 generally 750 mm x €00 mm. The thickness of the board is about 20 mm. The
table 15 mounted on the tnpod when required for plane table surveying. An aluminium rng 1s
prowded on the underside at the centre of the board. There 15 a threaded socket n the
nng, which receves a screw passing through the head of the aluminium casting fitted to the
tnpod. The screw 15 provided with a wing nut at its lower end. The plane table can be set in
any direction in the honzontal plane by means of the wing nut.

The accessones required in plane table survey are

1. Alidade

Y [;

n.  Plumbing Fork

SR AR

m. Level tube and
wv.  Trough compass.

An Aldade 15 a straight edge ruler having some sighting device. It 15 used for
sighting the objects and drawing the lines. Two type of alidades namely; Plain alidade and
Telescopic zlidade are used. Flan alidade 1s a straight edge ruler about 450 mm long, made
of metal. One of the edges (Some times both edges) 15 bevelled and graduated. The
beveled edge 15 also known as ‘Fiducial edge’. The alidade 1s provided with Eye vane at one
end and Object vape at the other end. The eye vane 1s provided with a narrow slit and the
opject vane 15 open and carnies a thin wire at the centre. The two vanes are hinged to the

ruler so that they can be folded down on the ruler, when not in use. The plain alidade 1s not

very accurate and also not suitable for plane table surveying of hilly areas. Telescopic .
2ldade consists of a telescope mounted on a column that 1s fixed to a straight edge ruler of
about 380 mm long. Telescope 15 supported on a horizontal axis resting on standards A
vertical arc 15 attached to the telescope for the measurement of vertical angles. The

telescope rotates n the vertical plane and clamped n any position with a clamping screw.

Small movements are possible with the Tangent screw. The line of sight 1s aligned along the
hducal edge of the ruler. The telescope 15 provided with a Stadia diaphragm which helps in
computations of distances. This 15 designed for greater accuracy and suitable long inclined

Scanned by CamScanner



a U shaped piece of metal and 18 used for centring the plane table
of the upper arm 15 pointed and 15 placed on the drawing paper

e (or Spirt level) 15 used to level the plane table. The base of the level
> that it can be laid on the plane table. Levelling of the plane table 15 checked
the level tube on the drawing board i two positions at right angles to each
n the bubble of the level tube 15 at the centre, the table 15 leveled.
Trough compass 15 used to orient the plane table with respect to magnetic
. It 15 used for marking the North line on the drawing sheet. It consists of a long
rectangular box 80 to 150 mm long and 30 mm wide. It 15 covered with a glass.
e the box, at its centre, there i1s a magnetic needle resting on the pivot. At the
-mities of the compass, there are graduated scales with Zero at the centre and marking
up to 5° on etther side of the Zero line.

The other accessories required include Drawng Sheet, Drawing Fins, Pencil, Eraser,

scale, and Ball head pins
SETTING UP THE PLANE TABLE

; This basically consists of following three operations.

i /. Fung the Plane Table: The legs of the tripod should be spread and the shoes

$ of the legs should be pushed firmly in to the ground. The top of the trpod
should be at a convenient height so that the surveyor can conveniently work

(drawing and sighting) at that height. The board 1s fixed to the tripod head and
the clamp 15 tightened. The plane table 15 approxmately levelled by moving the
legs of the tripod. The levelling 1s judged by eye.

2. Centring the Plane Table: The centring 1s the process of setting up the plane
table over the ground station. A plumbing fork 15 used for centring. The
centring 15 complete when the ponted end of the fork 15 at the plotted pont
and the plumb bob 15 just above the ground station.

3. Onentation: Onentation 15 the process of aligning the plane table by rotating
it 1 the horizontal plane such that all the plotted lines are parallel to the
corresponding lines on the ground. Orentation can be done using trough
compass or back sighting or by resection.

Orientation by trough Compass: At the first plane table station, the trough
compass 15 placed on the paper. The plane table 15 rotated till the needle
f 3 points to the zero of the scale. A line 15 drawn parallel to the long edge of
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~ orientation 15 not accurate.,
i

Orientation by back sighting: In this method the plane table 15 onented by
back sighting the previous station. Let us suppose that the plane table is
set up at a station B on the line AB which had been plotted as ab on the
paper when the plane table was set up at A (Refer Fig). The alidade 15
placed along the line ba and the plane table 1s rotated until the line of sight
bisects the ranging rod at A. The plane table 15 clamped in that orientation

Orientation by resection:

problem)

(Refer two point problem and three point

METHODS OF PLANE TABLING
The following are the methods of plane tabling.

| . Radiation

2. Intersection
3. Traversing

4, Resection

The first three methods are vsed for locating the points or details on the paper. The

last method 15 used for onentation and location of the plane table station
I. Radiation Method: In the radiation method, the points are located by drawing
radial lines from the plane table station. The distances of these points from

the plane table station are measured and scaled off on the corresponding
radial ines to locate the points. (refer figure |)

ocedure: Let A, B, C, D and E be the points on the ground, which are to be
located on the paper by radiation method.
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nt plane table station P 1s selected on the ground so that all the
to be located are within measurable distance. The plane table 15 set
sver this station and levelled. The North line 15 drawn at the top right hand
 corner. The trough compass 15 kept along this line and the table 15 turned
so0 that the needle indicates the North and the table 1S clamped. The
ground point P 15 transferred to the paper as p Using plumbing fork.

Pioting the alidade at p, the pont A 15 sighted and a ray I15 drawn. The

ground distance PA 15 measured and this distance 15 indicated to 2

convenient scale to locate a on the ray drawn.

Pwoting the alidade at p, the point B 15 sighted and a ray 15 drawn. The

ground distance PB 15 measured and this distance 15 indicated to a scale
selected to locate b on the ray drawn.

e The procedure I1s repeated to locate the remaining points ¢, d and e.

2. Intersection method: In this method , a point 15 located on the paper by
drawing rays from two plane table stations to that point and determining the
point of intersection of the two rays (refer figure 2)

Proceedure: Let P and Q be the naccessible ponts on the ground, which are

to be located on the paper by Intersection method.

e Two mnstrument stations A and B are selected such that AB 1S
approxmately parallel to PQ and the triangles PAB # QAB are well
conditioned.

e The plane table 15 set over stationA and levelled. The North hine is drawn at
the top right hand corner. The trough compass is kept along this line and
the table 15 turned so that the needle indicates the North and the table 1s
clamped. The ground point A 15 transferred to the paper as a using
plumbing fork.

e Pwoting the alidade at a, the point P 15 sighted and a ray 15 drawn. Pivoting
the aldade at a, the point Q 15 sighted and a ray 15 drawn. Pivoting the
alidade at 2, the ranging rod at B 15 sighted and a ray 15 drawn. The

ground distance AB 15 measured and marked on the last ray to a
convenient scale to mark b.

¢ The plane table 15 shifted to the station B and levelled. It is centred over

Blb over B) using plumbing fork. It 1s also oriented by back sighting the
ranging rod fixed at A. (For this the alidade 15 placed on ba and the table is
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turned to sight the ranging at A) For accurate work both centring and
orientation must be perfect and the table must be clamped.

* Poting the alidade at b, the pont P 15 sighted and a ray 15 drawn. This
ray intersects the ray drawn from a towards P at p. Pivoting the alidade at
b, the point Q is sighted and a ray is drawn. This ray intersects the ray
drawn from a towards Q at q.

NOTE: /f the distance PQ is requred, the distance pq is measured and

multiphed by the scale factor.

3. Traversing method:In this method traverse stations are first selected. The
e stations and a back sight 15

plane table s set successively on all the travers

taken on the preceding station and a fore sight 15 taken on the following

station. The measured traverse lines are plotted directly on the drawing paper
to a suitable scale in the field. (refer figure 3)
4. Resection method: Resection 15 a general term used for the

determining the location of the station on the paper, occupied by

process of

plane table.

The resection Is done by one of the following methods
i Resection by TWO POINT Problem
ii. Resection by THREE POINT problem

Resection by Two Point Problem:
Statement: “Location of plane table station on the paper by means of observations :

to two well defined points, whose positions have been already plotted”™
Procedure: Let P and Q be the two well defined points whose positions have been

already plotted as p and 4. Let R be the plane table station and it 1s required to locate its

position r on the paper (refer figure 4)
i. A sutable auxliary point S 1s chosen near R so that the angles RPS and RQS

are neither too acute nor too obtuse. The plane table 1s set at S and leveled. It
15 approximately oriented using the magnetic compass so that the line pq 1s
approximately parallel to PQ, The table s clamped in this position.

ii. Pwoting the alidade at p, point P 15 sighted and a ray 1 drawn through p.
Similarly pivoting the alidade at q, point Q 1s sighted and a ray 15 drawn through
q to intersect the first ray at s,. The point s, gives the approximate of ground
station S as the orientation 15 approximate. The point s, 15 transferred to the

ground using the plumbing fork.

S‘(':‘a'nned'by C-amScanner'-



witn the alidade pivoted at s, the station R 1s sighted and a ray 15 drawn. The

position of r, 15 marked on this ray by estimation.
The plane table is shifted to R and centred so that r, 15 above R. The table i5

oriented by back sighting on S.

Puoting the alidade at p, point P i5 sighted and a ray 15 drawn through p to

ntersect s,r, at r. The point r, represents the approximate position of R a5

orientation 15 approximate.

With the alidade pivoted at r, the station Q s sighted and a ray 15 drawn to cut

V.
5,4 at 4.

vii. The alidade 15 placed along pq,
q and the table 15 turned to sight the

and a ranging rod 15 placed at some distance.

ranging rod.

viii. The alidade 15 placed along p
The table is clamped in this position. This position of the table indicates the

correct oriented position.

ix. Pivoting the alidade at p, point P 15 Si
pivoting the alidade at 4, pO!

ghted and a ray 15 drawn through p.
Similarly, nt Q 15 sighted and a ray 15 drawn

gh q to intersect the previous ray at r, which 1s the true position of lane

throu
table station R.
|

Resection by Three Pont Problem:

t: “Location of plane table station on the paper by means of observations

points, whose positions have been already plotted i
| defined points whose positions have

Statemen

to three well defined
Let P Q and R be the three we

dasp qandr. Let Abe the plane table station and

Procedure:
it 15 required to

been already plotte

locate its position a on the paper by Bessel’s graphical method. (refer figure 5)

The plane table set up at A and leveled.
de 15 placed along the line 4p. The table 15 rotated to sight P and

i

ii. The alida
clamped. Pivoting the alidade at g, R 1s sighted and a ray xy IS drawn.

ii. The alidade 15 placed along the line pq. The table 1s rotated to sight Q and
clamped. Pivoting the alidade at p, R 15 sighted and a ray 1s drawn to cut xy at
S).

iv. The alidade 15 placed along s,r. The table is turned to sight K. The table 15
clamped in this position.

v. Pivoting the alidade at g, the point Q 15 sighted and a ray I1s drawn to cut 5,r at

|

s. The point s 1s the plane table station S on the paper.

vi. The alidade 15 placed along sp. This line of sight should bisect P if the work 15

correct.
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Advantages of plane table surveying

¥
L%

7
8.

Suttable for plotting small scale maps.

S
Ince plotting is done in the field, field book for noting the observations 15 not
required.

As the surveyor has full view of the details while plotting, the omission of any
detall 1s avoided.

Comparison of actual features in the field and their plotted positions can be

done to check the accuracy of the work.

Errors in measurements and plotting can be easlly detected in the field by
check lines.

. Plane table survey can be adopted even in magnetically disturbed area where

the compass survey Is not possible.

Plane table survey is generally more rapid and less costly

Instruments are simple and not much skill 1s required.

Disadvantages of plane table surveying

}s
2.

Not very accurate.

Equipment 15 quite heavy and cumbersome. Surveyor has to carry several

ACCESSOriES.

. Difficult to plot the plan to a different scale as field data are not taken

. Plane table survey can be used only in open country where the stations can be

sighted.

5. Sufficient practice 15 required to obtain an accurate plot.

6. Plane table survey is not possible in wet climates (Ramy) and high winds.
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