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Preface | udra+T

This book, Surveyor, has been specially designed to help
students succeed in both academic examinations and
career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Employability Skills, and a question bank in
mock test format based on the NIMI exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 ¥da &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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reference to the official ITI syllabus and the guidelines
issued by the Directorate General of Training (DGT) and
the National Instructional Media Institute (NIMI). It has
been prepared using the prescribed syllabus documents
and standard training resources for educational purposes.
The publishers gratefully acknowledge the contribution of
these institutions to curriculum development and the
promotion of vocational education in India.

39 YEdeh oh! AT T faenme SnifdiehTiven SMTSIans uTaashA auT
gfteror AgTAdener™ (DGT) ofR AT Srgaenae Hifsar g
(NIMI) grRT STRY fRen-fAden & deef & fobar mar g1 52 difde e
& foiq Faffa aTsashA axadsti gd A ufRleror d&meFi & arR
R FIR fhar T gl

Ueh1Teh YR | Ursachd [Aenmd aer saradiiie fer & dieargs d e
G & AT & Ufd Gasiargdes ATHR ek i gl



Syllabus

Modules

Trade Theory

Safety

Fire safety, Familiarisation and information about the institute and trade, First aid, Overview of
the subject to be taught in each year

Basic Engineering
Drawing

Drawing Instruments, Equipment’s and materials, Layout of drawing sheet and title block,
Lettering styles, Types of Lines, Construction of plain Geometrical figures, Types of scales,
Conventions (Signs) and symbols used in surveying drawing

Chain Surveying

Measurement of distance by a chain and chaining, Introduction about chain survey instruments,
Ranging, Offsets and offsetting, Obstacles in chain surveying, Chaining on sloping ground,
Chain survey to an open land for layout plots, Calculation of area, Preparing Site Plan

Compass Surveying

Identification and Parts of instruments in compass survey

Computer Aided
Drafting

Introduction of CAD

Plane Table Surveying

Setting up of plane table and instrument used in plane tabling, Methods of plane table survey,
Locate and plot new building by two point and three-point problem

Theodolite Survey

Concepts of network and internet, Main parts of a vernier theodolite, Temporary adjustments of
theodolite, Theodolite measuring horizontal angle ordinary method, Laying off a horizontal
angle, Theodolite measuring vertical angle, Theodolite prolonging a line, Trigonometric levelling
(Indirect levelling), Traverse survey (Closed and open), Classification of traverse, Checking
balancing the traverse, Preparation of Gales traverse tables, Computation of arch using co-
ordinate, Calculation omitted measurements

Levelling Survey

Introduction and terms used in levelling, Different types of levelling, Reciprocal levelling,
Problems on reduction of levels, Problems on levelling, Auto / digital level, Longitudinal section
levelling and cross sectioning, Fly levelling & check levelling

Road Project in

Principles of road alignment and classification of roads, Reconnaissance survey in Road project,

Survey Computation of earthwork in embankment and cutting

Computer Aided Commands & co-ordinate system

Drafting

Modules Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI units.
Measurement units and conversion. Factors, HCF, LCM and problems. Fractions - Addition,
subtraction, multiplication & division. Decimal fractions - Addition, subtraction, multiplication &
division. Solving problems by using calculator.

Square root, Ratio
and Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect
proportions. Percentage. Percentage - Changing percentage to decimal.

Material Science

Types metals, types of ferrous and nonferrous metals Physical and mechanical properties of
metals Introduction of iron and cast-iron Difference between iron & steel, alloy steel and carbon
steel Properties and uses of rubber, timber and insulating materials

Mass, Weight, Volume
and Density

Mass, volume, density, weight and specific gravity. Related problems for mass, volume, density,
weight and specific gravity.

Heat & Temperature
and Pressure

Part-A: - Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals Scales of
temperature, Celsius, Fahrenheit, kelvin and conversion between scales of temperature Heat
&Temperature - Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation Co-efficient of linear expansion and
related problems with assignments

Part-B: - Concept of pressure - Units of pressure, atmospheric pressure, absolute pressure,
gauge pressure and gauges used for measuring pressure

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and perimeter
of Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of circle, hexagon and
ellipse. Surface area and volume of solids - cube, cuboid, cylinder, sphere and hollow cylinder.
Finding the lateral surface area, total surface area and capacity in litres of hexagonal, conical
and cylindrical shaped vessels.

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules

Employability Skills

Introduction to
Employability Skills

Outline the importance of Employability Skills for the current job market and future of work. List
different learning and employability related GOI and private portals and their usage. Research




and prepare a note on different industries, trends, required skills and the available
opportunities

Constitutional values -

Explain the constitutional values, including civic rights and duties, citizenship, responsibility

Citizenship towards society etc. that are required to be followed to become a responsible citizen. Discuss
the role of personal values and ethics such as honesty, integrity, caring and respecting others,
etc. in personal and social development.

Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in the
21st Century

practicing 21st century skills like Self-Awareness, Behaviour Skills, time management, critical
and adaptive thinking, problem-solving, creative thinking, social and cultural awareness,
emotional awareness, learning to learn etc. in personal or professional life. Create a pathway for
adopting a continuous learning mindset for personal and professional development.

Basic English Skills

Use appropriate grammar and sentences while interacting with others. Read English text with
appropriate articulation. Role plays a situation on how to talk appropriately to a customer in
English, over the phone or in person. Write a brief note/paragraph / letter/e -mail using correct
English.

Career Development
& Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role plays a
situation on how to work collaboratively with others in a team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders and
PwD

Financial and Legal
Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct
offline and online financial transactions, safely and securely and check passbook/statement.
Explain the common components of salary such as Basic, PF, Allowances (HRA, TA, DA, etc.), tax
deductions. Calculate income and expenditure for budgeting. Discuss the legal rights, laws, and
aids.

Essential Digital Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate how to
operate digital devices and use the associated applications and features, safely and securely.
Demonstrate how to connect devices securely to internet using different means. Follow the dos
and don’ts of cyber security to protect against cybercrimes. Discuss the significance of
displaying responsible online behaviour while using various social media platforms. Create an e-
mail id and follow e- mail etiquette to exchange e -mails. Show how to create documents,
spreadsheets and presentations using appropriate applications utilize virtual collaboration tools
to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity. Discuss
various sources of funding and identify associated financial and legal risks with its mitigation
plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer needs
and respond to them in a professional manner. Explain various tools used to collect customer
feedback. Discuss the significance of maintaining hygiene and dressing appropriately.

Getting ready for
apprenticeship & Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search sources
such as employment exchanges, recruitment agencies, and job portals respectively.
Demonstrate how to apply to identified job openings using offline /online methods as per
requirement. Discuss how to prepare for an interview. Role play a mock interview. List the steps
for searching and registering for apprenticeship opportunities.

Introduction to
Artificial Intelligence
(AD)

Understanding Al. How does Al work? Types of Al. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with Al Learning with AL Using Al Responsibly.
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8. Levelling Survey | @afei deror

Trade Theory

8.1 Introduction and Terms Used in Levelling | ?afe &1 alR=a va wgas

AETeAl
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Fig. 8.1: Levelling—Basic Terms, Observations and Working Principle | @afdn—ge 2rsgraett, %etor ga i
RAgia
Introduction (Fig. 8.1) gf=a (R 8.1)

Levelling is one of the most important operations in
surveying. It is used to determine the elevation or
height of different points on the earth’s surface. By
comparing the heights of two or more points,
surveyors can calculate the difference in elevation
accurately. Levelling is widely used in the
construction of roads, railways, canals, bridges,
buildings, dams, and drainage systems. It helps
engineers and surveyors ensure that structures are
constructed at the correct levels. Accurate levelling is
essential for proper planning, design, construction,
and maintenance of engineering projects. The
levelling process is carried out using a level
instrument and a levelling staff, which provide
precise measurements of vertical distances.

Definition of Levelling

Levelling is the operation of measuring vertical
distances to determine the relative heights or
elevations of different points with respect to a
reference level called the datum. It is an essential
surveying method used to establish accurate height
information for engineering works.

Purpose of Levelling in Surveying
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The main purpose of levelling is to determine the
difference in elevation between points. It is used to
prepare contour maps, establish construction levels,
design roads, canals, railways, and drainage systems,
and ensure proper alignment and slope. Levelling
also helps in transferring known elevations to new
locations and checking whether construction work is
being carried out according to the required levels.
Basic Terms

Level Surface

A level surface is a curved surface that is parallel to
the mean surface of the earth. Every point on this
surface is at the same level.

Horizontal Line

A horizontal line is a straight line that is tangential to
the level surface at a particular point. It is
perpendicular to the vertical line.

Vertical Line

A vertical line is a line directed towards the center of
the earth due to gravity.

Datum

Datum is a reference surface from which the
elevations of points are measured. It is usually taken
as Mean Sea Level (MSL).

Reduced Level (RL)

Reduced Level is the elevation or height of a point
with respect to the datum.

Bench Mark (BM)

A Bench Mark is a fixed reference point whose
Reduced Level is accurately known.

Line of Sight

The line of sight is an imaginary straight line passing
through the telescope of the level instrument
towards the staff.

Back Sight (BS)

Back Sight is the first staff reading taken on a Bench
Mark or known point after setting up the instrument.
Fore Sight (FS)

Fore Sight is the last staff reading taken before
shifting the level instrument to a new position.
Intermediate Sight (IS)

Intermediate Sight is any staff reading taken
between the Back Sight and Fore Sight without
shifting the instrument.

Working Principle

Levelling works by establishing a horizontal line of
sight with a level instrument. Staff readings are
taken at different points, and the difference between
these readings is used to calculate the difference in
elevation. This method provides accurate height
measurements for surveying and construction work.
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8.2 Different Types of Levelling | eafeiw & faf9a R
SURVEYING LEVELLING METHODS & PRINCIPLES | gderur gHde & fafdar ve Rgia

LEVELLING CLASSIFICATION | §Hd &1 aiffaor
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Introduction (Fig. 8.2) =g (R=8.2)

Levelling is the process of determining the difference
in elevation between two or more points on the
earth’s surface. It helps surveyors determine the
relative heights of different locations accurately.
Depending on the distance between points, required
accuracy, and field conditions, different levelling
methods are used. Selecting the correct method
improves the efficiency and accuracy of surveying
work. Levelling is an essential operation in
construction, road alignment, canal projects, railway
works, and land development.

Need for Different Levelling Methods

Different levelling methods are required because
every survey site has different conditions. Some
projects involve short distances, while others cover
large areas. Obstacles such as rivers, valleys,
buildings, or uneven ground may also affect the
survey. Some engineering works require very high
accuracy, whereas others need only approximate
results. Therefore, the proper levelling method is
selected according to the site conditions, distance,
and required precision.

Classification of Levelling

1. Simple Levelling

Simple levelling is used when two points are visible
from a single instrument setup. The level instrument
is placed between the points, and staff readings are
taken to determine the difference in elevation.
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2. Differential Levelling

Differential levelling is used when the points are far
apart and cannot be observed from one instrument
position. The instrument is shifted several times, and
the elevations are calculated using consecutive staff
readings.

3. Fly Levelling

Fly levelling is used to transfer the elevation of a
benchmark (BM) from one location to another
quickly. It provides approximate accuracy and is
mainly used to establish temporary benchmarks.

4. Profile Levelling

Profile levelling is carried out to determine ground
elevations along a fixed line, such as the centre line
of a road, railway, or canal. It helps prepare the
longitudinal profile of the ground.

5. Reciprocal Levelling

Reciprocal levelling is used when two points are
separated by obstacles such as rivers or valleys.
Observations are taken from both sides to reduce
errors caused by earth curvature and atmospheric
refraction.

6. Precise Levelling

Precise levelling is used where very high accuracy is
required, such as control surveys and important
engineering projects. Strict procedures and precise
instruments are followed to obtain accurate results.

Working Principle

Levelling is based on comparing elevations using
staff readings taken from a horizontal line of sight.
The difference between the Back Sight (BS) reading
and the Fore Sight (FS) reading gives the difference
in elevation between two points. This principle is
followed in all levelling methods.

Applications

Different levelling methods are widely used in road
construction, railway projects, canal alignment,
building construction, bridge works, contour
mapping, and land development. The appropriate
method is selected according to the terrain, required
accuracy, survey distance, and field conditions.

www.teachtoindia.com

Trade Theory

2. 3imR afaw (Differential Levelling)
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5. YRk safe T (Reciprocal Levelling)
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8.3 Reciprocal Levelling | areaRe dafa
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Introduction (Fig. 8.3) gf=a (R 8.3)

Reciprocal levelling is a precise levelling method
used in surveying when two points are separated by
obstacles such as rivers, ponds, valleys, or deep
depressions. In such situations, it is difficult or
impossible to place the level instrument midway
between the two points. Reciprocal levelling helps
determine the correct difference in elevation by
taking observations from both sides of the obstacle.
This method reduces errors caused by the curvature
of the earth, atmospheric refraction, and instrument
collimation. It is widely used in engineering surveys
where high accuracy is required and direct levelling
cannot be performed.

Definition and Purpose of Reciprocal Levelling
Reciprocal levelling is the process of determining the
true difference in elevation between two points by
taking staff readings from both ends of the survey
line. The level instrument is placed near each point
one after another, and observations are recorded in
both directions. The main purpose of this method is
to eliminate errors caused by the curvature of the
earth, atmospheric refraction, and collimation error.
It provides accurate results even when direct
levelling is not possible due to natural or artificial
obstacles.
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Working Principle

The working principle of reciprocal levelling is based
on taking two sets of observations from opposite
sides of the obstacle. First, the level instrument is set
near one point and staff readings are taken on both
points. Then the instrument is shifted near the other
point, and the readings are repeated. The average of
these observations gives the true difference in level.
This averaging process minimizes systematic errors
caused by curvature, refraction, and collimation.

Procedure

The procedure begins by setting up the level
instrument near point A and taking staff readings on
both point A and point B. Next, the instrument is
shifted near point B, and staff readings are again
taken on both points. All four readings are carefully
recorded in the field book. These observations are
then used to calculate the correct difference in
elevation between the two points.

Observations from Both Ends

In reciprocal levelling, a total of four staff readings
are taken. Two readings are observed when the
instrument is near point A, and the other two
readings are taken after shifting the instrument near
point B. These readings help eliminate systematic
errors and provide the true difference in level
between the two survey points.

Applications

Reciprocal levelling is commonly used for surveys
across rivers, ponds, valleys, bridges, and other
obstacles where direct levelling cannot be carried
out. It is also used in engineering projects such as
road, railway, canal, and bridge construction, where
accurate level measurements are essential.
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8.4 Problems on Reduction of Levels | R 3iTth dlded 9 IH&TQ

REDUCTION OF LEVELS (RL) | T &1 31q9d (RL)  HEIGHT OF INSTRUMENT (HI) METHOD | Suaxv @t ier$ (HI) fafdy
. INTERMEDIATE SIGHT (IS) FORE SIGHT (FS)
" POSITIVE RL BACK SIGHT (BS
S 1 umw RL ¢ m-qaw( : i __af?f'_a:"-—ﬂ
= 3 B
&% s~ Lo e e e R
Sé 3\
2 €| Hi=RLHNOWN) + B
S EGHTIVE Bl 3 1= Eémg) M RL(OTHER) = HI - STAFF READING
g ¢ 4 ¢ RL(3r) = HI - W% Ta+
ADOPTEDHATH ; HI = 100.00 + 1.50 = 101.50
SR T STH 7777777777 MEAN SEA LEVEL (MSL) 3 RL=101.50-200-9950m
W def (MSL) 7777 777777 77777 7777
HI METHOD FIELD BOOK | HI fafer &= gfeaast RISE & FALL METHOD FIELD BOOK | 3f sik firmac fafér & gt
HEIGHT OF | REDUCED REDUCED
STATION BACK |INTERMEATE| EORE |NSTRUMENT| LEVEL [REMARKS STATIN A Ny | EORE | RISE | FALL | LEVEL |REMARKS
SUBRUT AR feroqofy firmEe IR feroqoft
UH-U3-| HY-Yad | AT-UYSH "'ﬁ.lé H) | TR JH-Us| HY-Yad  [3\-9SH q'z @ (RL)
1,50 101.50 | 100.00 150 | 0.80 070 100.00
0.80 101.50 | 100.70 . =L
; . : 0.80 100.70
210 | 101.50 | 99.40 1.30| -1.30
210 =99.40
HI=RL +BS RISE = PREVIOUS - NEXT READING (+VE)
RL=HI - (IS or FS) FALL = PREVIOUS - NEXT READING (-VE)
NEW RL = PREVIOUS RL + RISE - FALL

Fig. 8.4: Reduction of Levels (RL)—HI Method and Rise & Fall Method | =t @1 3rg=a+ (RL)—HI fafe ga
gfe-firmae fafa

Introduction (Fig. 8.4)

Reduction of Levels (RL) is an important operation in
leveling used to determine the elevation of different
points with respect to a common datum, usually
Mean Sea Level (MSL). It is widely used in surveying
for construction work, road projects, railway
alignment, canal works, and drainage planning. By
calculating RL, a surveyor can identify the relative
height of various ground points and prepare
accurate site profiles. Proper calculation of RL helps
in designing safe and economical engineering
structures and ensures that construction work is
carried out according to the required levels.

Concept of Reduced Levels

Reduced Level (RL) is the vertical distance of a point
above or below the adopted datum. A point located
above the datum has a positive RL, while a point
below the datum has a negative RL. RL is used to
compare the elevations of different points on the
ground. Accurate RL values are essential for
earthwork calculations, foundation layout, road
gradients, and water flow planning. Surveyors
determine RL by using leveling instruments and staff
readings taken at different stations.

Methods of Reduction of Levels

Height of Instrument (HI) Method

In the Height of Instrument (HI) Method, the Height
of Instrument is first calculated by adding the Back
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=g (R=18.4)

Reerer sifth Aaed (RL) dAafel &t veh Agayuf ufehar g,
SrgeeT IuaiT fohdt I Sew, g 919 O daa
(MSL), & dew # fafera fdgar 6 Sars Aitd e & fag
fopaT STTaT 8| STehT &g AT fAHTor R, 98&
RT3, YeTd TRGT, 78R hIAT T STef fAehrdt Tiem &
fohaT SITaT €1 RL <l TT0THT heeh wofer fafara ey foigart <t
grdel ST ATd T g TR Télh el WHISH dIR hedl
&1 RL &1 gl U1 Gfaid Td fhthraed! geitfaafi
TRAT3T &b f3STTe & ggrdT &l g a2 fAutor erf aht
AaiRa TR & SIguR W1 A & Iuhh gt 1

Reee daat i sraemron

e ciae (RL) fohelt Sro=mg 71q Ser & SR 4T i fehet
faig &l Seafer gt 81 3eH @ FWR A fdg &1 RL u=T3R
BIdT 8, STafch 3¢ § i fR¥q féig &1 RL kUM< BIdT 81
RL T SualT JfA R fafd= foigsit &bt $arg &l gorr e &
ferg fohar Sirar 81 gt RL A1 3refaeh bl wrurr, g <t
YT, Ggeh I @Tel dUT STl UaTg Tisi1 o flg raeaeh
BId &1 IR wafel I 3R Wit Af i Tgradt & RL
fReiRa a1

Reaer it dtacy 6t fafdar
gTse 3w g¥gdie (HI) fafa

gI3c 3ifth $¥¢He (HI) fafd # ugdt 371d foig & RL # s
w1ge (BS) Afe shga gree oifth seghie o TorT &1 St

127



Teach To India Publication

Sight (BS) reading to the RL of a known point. After
finding the HI, the RL of all other points is obtained
by subtracting their staff readings from the HI. This
method is simple, quick, and suitable when a large
number of points are to be surveyed.

Rise and Fall Method

The Rise and Fall Method determines the difference
in elevation between two consecutive points. If the
next point is at a higher level, it is called a Rise; if it is
at a lower level, it is called a Fall. The RL of each
point is calculated by adding the rise or subtracting
the fall from the previous RL. This method provides
better accuracy because it includes arithmetic
checks.

Working Principle

The working principle is based on measuring vertical
distances using a leveling instrument and leveling
staff. Staff readings such as Back Sight (BS),
Intermediate Sight (IS), and Fore Sight (FS) are
recorded. These readings are then used to calculate
the Height of Instrument or the Rise and Fall, from
which the Reduced Levels of all points are
determined.

Numerical Problems
For HI Method
e HI=RL(Known) + BS
e RL=HI-FS
For Rise and Fall Method
e Rise/Fall = Difference between consecutive
staff readings
e RL =Previous RL * Rise/Fall
Example
Given:
e RL=100.00m
e BS=150m
e FS=2.00m
Calculation:
e HI=100.00+1.50=101.50 m
e RL=101.50-2.00=99.50m
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8139 a1g HI 7 9§ s foig &t weres AfS gerer saeht
RL ved foham ST 81 g fafer orer, at aen sifdie g &
fefgait & wderr & fag Iuge it 21

gf@-fiRmae (Rise and Fall) faf&

gfg-fRree fafd & ermdr 3 figaf & g &S o 3R
F1d fohar i 81 afg swrer fog sifdes $arg w gt al 58
gfS (Rise) au1 & &a1E R g1 af 39 fRtae (Fall) g
ST 81 Udeh foig a1 RL, fiwet RL # gfeg Sitsee a1 fikrae
HeTa [Aeprett STIaT 81 I8 fafer sifdes adies gt it &
Fifch 3TH 3RO Sifd <l i gicht &1

Frd fAgia

Tg fAgia dafa 337 ik Aafci @ 6t ggradar @ Heafer
G AU WR 3eTRd 81 a8 (BS), $exHifsue dse
(IS) T2 wR arse (FS) St T e oot &Y St €1 39
AfST T IuANT TS Siith gegHe 31T gig-fiktae &t
7o & frg e ST 8, forad |t figart & Reggs daa
fReifd fopg sird 81

. o
HI fafa & fag

e HI=RL (7<) + BS

e RL=HI-FS
gfg-firmee fafa & g

o IiS/MRMEE = AR 1o AT &1 e

o RL =& RL + gig/fRTae

3qIg ol
fearmar g:
e RL=100.00m
e BS=1.50m
e FS=200m
RGN

e HI=100.00+1.50=101.50 m
¢ RL=101.50-2.00=99.50 m
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8.5 Problems on Levelling | @afeT o aw@mg
LEVEL INSTRUMENT [j LEVELLING SETUP| j LEVELLING STAFF %%STAFF
3 wR®
saw HORIZONTAL LINE OF SIGHT | & gfi ¥t | Fmaetiae &
BENCH MARK (BM) 3 ; 3
KNOW?\(IBIQAL) é‘l (’ FORE SIGHT (FS)|
BS f{| [BACK SIGHT (BS) |— INTERMEDIATE SIGHT (IS
TaRL i &5 7132 (B5) e el s ) TR (FS) | |
PQINT 1 2 ki S s
g1 POINT 1 POINT 2 7 POINT 3 POINT 4
fag1 fag2 figs faga
FIELD BOOK | & gfiat
OBSERVATIONS & CALCULATION METHODS | Stafor 3R 7o fafar
STATION/POINT [ BACK SIGHT (BS) |INTERMEDIATE SIGHT (IS)| FORE SIGHT (FS) [REDUCED LEVEL (RL)| HEIGHT OF COLLIMATION (HOC) RISE FALL REMARKS
wyr/fig W (BS) | IRt dm®e (1) | R ERE (FS) dARL) | DR (HOC) T feoquft
Point 1 2.1m 100.0m BM
Point 2 1.5m 1.5.m 0.8m
Point 3 0.8m 102.1 1.5.6
Point 4 1.2m 100.1 1.0.9
METHOD 1: RISE & FALL CALCULATION METHODS | urT faferat METHOD 2: HEIGHT OF COLLIMATION (HOC)
when next reading g)‘(amplg;:(f)og(;)w 22 1-1.5=0.6 HOC = First RL + BS A 2‘“°R‘Z°”mm PLANE O C(EL?"‘C“Z“ON
1se = - =2.1-1.5=0. =Fj
RISE “1% 1 is smaller, ~ # New RL = RL(1)+Rise = 100.0+0.6=100.6 =100.0 + 2.1 = 102.1 ~— *’Hi'z”“ L
FALL \ Example 2: Point 3 to 4: New RL = HOC - (IS or FS) [Bs HOC P
when nexit reading ‘ ot Fall=IS(3)-FS(4) = 0.8-1.2 =-0.4 RL(2) = 102.1-1.5=100.6 Calculates HOC, HOC
is wien larger. New RL = RL(3)+Fall = 101.3-0.4=100.9 RL(4) = 102.1-1.2=100.9 HOC ust RL to find RL of IS ad FS
ARITHMETIC CHECK | sismifordta ira
RISE & FALL METHOD | 3fg sk o+t fafer | HOC METHOD | ®ferter fafer
S Rise - Y Fall=Last RL—-FirstRL:1.3-0.4 =100.9 - 100.0,0.9=0.9 YBS-YFS=LastRL-FirstRL:2.1-1.2=100.9-100.0,0.9=0.9
IF EQUAL, CALCULATIONS ARE CORRECT | afe sRmeR, &t 7Tor1 W&t S

Fig. 8.5: Levelling Setup, Field Book Entries and Methods | SHd<{IeheoT a1, & gfaeh afafeat v fAfaat

Introduction (Fig. 8.5)

Problems on levelling involve the calculation of
Reduced Levels (RL), Rise, Fall, and Height of
Collimation (HOC) using field observations. These
calculations help determine the elevation of different
ground points accurately. In surveying, levelling
problems are solved using readings taken with a
level instrument and a levelling staff. The values are
entered into a field book and calculated using
standard methods. Correct levelling calculations are
important for preparing contour maps, road
alignments, drainage systems, and construction
projects. Understanding these calculations helps
surveyors maintain accuracy in fieldwork and avoid
mistakes during site measurements.

Practical Application of Levelling Calculations
Levelling calculations are used to determine ground
profiles, slopes, and differences in elevation between
various points. They are commonly used in road and
railway construction, canal alignment, drainage
planning, building foundation work, and land
development projects. Engineers use these
calculations to ensure proper water flow, maintain
design levels, and prepare accurate site layouts.
Correct levelling also helps in earthwork estimation
and construction planning.

Working Principle
Levelling works on the principle of establishing a
horizontal line of sight with a level instrument. A
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gf=g (=1 8.5)

Aafel or guwret § &= dern (Field Observations)
& YR R Regee daa (RL), st (Rise), wiet (Fall)
T grse 3T shifaner s (HOC) &t o i St 81 39
forg foram ST g1 gderor & dad 4 3fR atafel T ©ih 9
ured AfS At &= gt (Field Book) & &<t foham STTdT 8
AT griep fAfe} gRT U Y ST 81 Tt Aafel T TurETg
Thex AT, T W@, STd fHehrdt Jotrett derm fAsfor
T o fIT 31masTeh gidl & | 3 MU hl JTH AR i
S i B gl I1Q W@ q7 A1+ Taeft gfeat @ g
T GgIIdT T g

wafelt TorFTSH &1 ATagIRG SFIgu™aNT

cigfelT oS o1 IUTNT A i WIS, el a1 fafaa
faigatt & offa 3eims & SicR @l 3ATd & & iy e simar 21
gIehT SUANT 95h Td ard fAmfur, 9gv dgur, 5t et
o1, Ha <t i aur JfF fawr afaisHrst & faar
ST ¢ | SATHAAT 3 MU bl T & Sl YaTg, feie
TR dUT Gleh T3 A3iSe JATAd ed &1 Tgl dafeiT &
fogt @t (Earthwork) @T SIAT aT [afoT aeT ot
3ifeep Tk I &

&t Rgida
aafeit o1 fAigid dae a1 gRT &fdst gfe @1 (Horizontal
Line of Sight) n1fud &= WR smenid g1 fafea A
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levelling staff is placed vertically on different ground
points, and staff readings are observed. The Back
Sight (BS), Intermediate Sight (IS), and Fore Sight
(FS) readings are used to calculate the Reduced Level
(RL) by the Rise and Fall Method or the Height of
Collimation (HOC) Method. The calculated RL values
represent the elevations of different survey points.

Use of Field Book Entries

A field book is used to record all levelling
observations in a systematic manner. The main
columns include Back Sight (BS), Intermediate Sight
(IS), Fore Sight (FS), Rise, Fall, Reduced Level (RL),
and Remarks. Proper recording of observations
ensures accurate calculations, easy checking of
errors, and clear documentation of survey work.
Neat and complete field book entries improve the
reliability of levelling results.

Procedure

1. Set up the level instrument and take staff
readings at each station.

2. Record all observations carefully in the field
book.

3. Calculate the Reduced Levels using the Rise
and Fall Method or the Height of Collimation
Method.

4. Verify the calculations by applying the
arithmetic check.

5. Correct any errors before preparing the final
survey record.

Error Checking

An arithmetic check is used to verify the correctness
of levelling calculations.

Arithmetic Check:

Y':BS - 'FS = Last RL - First RL

If both sides of the equation are equal, the
calculations are considered correct. This check helps
identify recording or calculation errors before
finalizing the survey work.
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fafgar o= dafelT Tt t e W@ Af &t St g1 da
rse (BS), gewfif2ue arse (IS) dar wik Or=e (FS)
TS & SR R ASH Td hiet fAfS a7 grse sitw
wifese@ (HOC) fafer grr Regs ataa (RL) & 7orT hr
STt 81 uTed RL A fafs aderor foigat i a8 ot gerfd
El

&= gfen ufafeat @ sugin

& gfErat (Field Book) & @ft dafeir temon ot cgafeid
&Y T Gof fohdT ST &1 99 H&T dhiaH aeh |1se (BS),
gewfif2ue arge (IS), Wik 91se (FS), W=+ (Rise), Wid
(Fall), Reszs @ae (RL) qar1 feogoft (Remarks) gid €1
et ud gafera ufafat aéies mom, 3t & smam Sita
JAT gd&ruT rf & W IifAeRg & Ay smaedes gidl &1
a1 3k gut ufafeat aafelt aRomt 6 fRya-gar ggrd
gl

uferar

1. oae I3 U &R JAUT Tdeh WM WR WIh AT
&l

2. gt derort sl AraaTigdes & gfeier # g &

3. S Ud Bidt fafe a1 g18e sith spifawe fafe grr
Rege dga & 7o |

4. 3ipTfordg Sirg (Arithmetic Check) gRT
TOTT T ATYT e |

5. sifaw Tderor sifeeg dIR A @ ugat Tt Ffeai
Pl IR

Ffe sira

SAafeiT oS Y gdT i giE & iy siefordia Sifa et
SYART fehaT ST 81

Sipaforeda S

Y'BS - YFS = 3ifd® RL - w2 RL

gfe THieRRuT & QT Uer 9H g, af TS Fel AT S
81 Ig Sirg Sifad Tderr i § uget Repifst ar o Heieh
Ffet 1 UdT oI H HgIdT el 8l
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8.6 Auto and Digital Level | 3ifel gd f2fStest daa

UNDERSTANDING AUTO LEVEL & DIGITAL LEVEL | 3ifct dae 3R fEfied aad &t 9Hgmn

AUTO LEVEL: PRINCIPLE & CONSTRUCTION | 3ife} siaer: Rigia afiz fRmfor DIGITAL LEVEL: PRINCIPLE & CONSTRUCTION | ffrewt traw: frgia ofte Fmfor
n? LEVELLING STAFF COMPENSATOR TELESCOPE  COMPENSATOR HOUSING = DIGITAL IMAGE SENSOR b e o
(GRADUATED) f STa FUTRIER AT = (cco/cMos)
E —A = sﬂw ELECTRONIC DISPLAY
E I = READING: 1.234m
EYEPIECE = | goT: 9,238 Hiew
E d fiED < TRIPOD MOUNT =
| foufs arde =
E out-of-level hqrihz;:{;t: Iinte ?]; E
-0r-le sight (correcte =
i correction % E
> > = A0
HT3C-3HIB- —
i T B IR — e
LEVELLING STAFF mﬁ?&iﬁm‘ BARCODE STAFF  ELECTRONIC SENSING OF SIGNAL PROCESSING &
GRADUATED) S — PENDULUM COMPENSATOR (MECHANICAL) |  greie wers BARCODE PATTERN READING DISPLAY
T (3ierife) e Y g iR 3R v 2w

TETE!

HUMAN INTERPRETATION

HI-d SqrEAn

AUTO LEVEL: MANUAL OPTICAL READING
3iiet Alaet: ANt it ueT

DIGITAL LEVEL: AUTOMATED ELEC'[RONIC READING
fRfSted viaet: WaIfad saagiNe

APPLICATIONS IN SURVEYING | di&1oT & 3Pt
e{l CONSTRUCTION PROJECTS
N fmfor aReiere

/A ROAD & HIGHWAY PROJECTS
T 3 Tomp! gREiSET

LARGE-SCALE ENGINEERING WORKS
EM w2 dvr W SohiaRo a1

PRECISE ELEVATION MEASURERENT
M o Faré

v

| READING: 1.450m
| wom: 2.840 Hiew
(=]

ELECTRONIC COMPUTATION
AT VT

T

qod

Fig. 8.6: Auto Level and Digital Level—Principle, Construction and Applications | 3ifel @ta« vd f2fSies
daa—fRAgia, fAafor ga srgu=tT

Introduction (Fig. 8.6)

Auto and digital levels are modern levelling
instruments used for precise elevation
measurement. They reduce manual errors and
increase efficiency in surveying work.

Definition of Auto Level and Digital Level

An auto level is an optical instrument that
automatically maintains a horizontal line of sight
using a compensator. A digital level is an advanced
instrument that electronically reads staff
measurements using a barcode staff.

Constructional Features

The telescope provides clear magnified view of the
staff.

The compensator automatically adjusts the line of
sight to horizontal.

The electronic display in a digital level shows
readings directly.

The staff used in digital level is a barcode staff for
electronic reading.

Working Principle

In an auto level, the compensator ensures a
horizontal line of sight automatically, even if the
instrument is slightly tilted.

In a digital level, the instrument reads the barcode
staff electronically and displays the reading on
screen.

Applications

www.teachtoindia.com

gfR=/ (Fig. 8.6)
SYANT Gteh $aTs AT & fAg fohar Sirdr g1 3 Agare
Ffedt A o 8 3R Fderur i H gerar 9grd g

3itel dtae 3R f3fSiee saet hY afRemen

3ifet Ade Ueh Siifeehet IUHIUT & ST h-Tex hl TgradT
wo: &St e @1 391 w@ar g1 fefSiee daet geh 3aa
IUHIUT § STt TIRehIS W T IUANT hich &I TS hl
getagi-ch ¥ & UgdT g1

fRutoeres fastuarg

fEeRig It 1 WE 3R smafefd gea uaH & 81
FRR g 3T ol W &fdst 7§ FARIfeId T 8|
f3fSiee olaa & sotaeiRe f3ua dd AfsT ueifa w=ar gl
f2fStea daar & IuAiT fohar ST arelt eI saae e dfsT
& folu RIS Wi giaT 8

&t fagia

Sifet daa § e Wd: &fdst e ¥ar gRfad wear g,
el 1 SUHRUT AUTST Yehl 3T &l |

f2fSted daet & IuRUT IRGIS Wk Pl ST h U I
TedT & 3R A ©hie R vefefa oear g1

et
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Widely used in modern construction surveying, road
projects, and large-scale engineering works.

Trade Theory

SyfAes AT Tderor, gge aRatsHISH 3R 918 99 &
gofifAafi st 7 aarges ®9 T Iuah faar Sar el

8.7 Longitudinal Section Levelling and Cross Sectioning| 3igaed @s dafa
Td U @
LONGITUDINAL & CROSS SECTION LEVELLING | 3eed iR shiet daa dafer

GROUND PROFILE | -ursdfast

FIELD PROCEDURE | &3 wfehar

APPLICATIONS | 3wt

Taking Staff Readill%s?along and across alignment
@ & ATy o

Position 2

Longitudinal Section (L-Section) Cross Section
srgeed @s (L-@g) T Y

Alignment

(e g., Road Centre Lme) l ‘ ‘ ‘

@ (9 .
FE )
Ali t
ignment l\\ \ N

Gradient & Design | &1 3t fawmg
Filling
W

HR-UR ¥Ih C;;t_}gg New road
Foresight (FS)

Position 2 3318 (FS)

Cross-Section Line a2

N

Determining Gradients for Roads/Railways
sl ed & fog e Fufa s

im | Earthwork Estimation | 3refadh srem

1 | - Ground Level
ertical Profile | __° |« NN\O—~7/N_° | an || L £ i [ AR
of Ground | ERESENCN N [ /6050 | Rl safm=""N A utam Cutl@e == | fier
Alignment (e.g., Road CentrLn) ~ SRfi &1 n L=
T (SR, F3F g 3@ FHair =P 2% < Cut lﬁ:/' Formation Level
LIEEIGE Il=\&E== fmfor =
A Ground Profile " 1om Right i Calculating Quantities of Earthwork
Ground Level 7] [ Perpendicular 3 anfiA meder ~ 1odtEE s afad T
THH FR to Allgnment ' C ; :T{ ‘ . /! & e it
- - 'Perpendmular Offset|  “SSTC 7 Infrastructure Plannlng
[eagpary W ai
== L daad 10m Left
K Rd T 1 g p =%
g E LA - 2 a o (‘
- - o
3 AL T Taking Staff Readings along and across alignment = ‘"@ ‘““\B
3 AT |Formation Level o NG & WY 3R AR-UR W AT = Site map
& — Gradient P 1 i I i I I
o — i
| | > | Om 10m 20m 30m 40m 50m 60m L section Cross sections
- > | Perpendicular Distance from Centre Line;  Regular Chainage Right Angles to Alignment anning Canal and Road Alignments
Chainages | It ¥ Y 9 diead g i T TG & TP T 3R weE Wan H

Fig. 8.7: Longitudinal and Cross Section Levelling—Procedure and Applications | 3rgaedf e shid daer
Aafan—uferar ga sy

Introduction (Fig. 8.7)

Longitudinal and cross section levelling are methods
used to determine ground profile along and across a
given alignment. These are essential in engineering
projects for designing gradients and earthwork.

Definition of Longitudinal and Cross Sections

A longitudinal section (L-section) represents the
vertical profile of ground along a fixed line such as a
road or canal alignment.

A cross section shows the ground profile
perpendicular to the alignment at selected points.

Working Principle

Levelling is carried out by taking staff readings along
the centre line (longitudinal) and at right angles
(cross sections). The reduced levels are calculated to
represent ground variations.

Procedure

Set up the level instrument and take readings at
regular chainages along the alignment.

Record intermediate points for accurate ground
profile.

At each chainage, take perpendicular readings on
both sides for cross sections.

Enter all readings in the field book systematically.
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gfR=/ (Fig. 8.7)

foreft faw 7T geTgee & Ay ok 3ud UR YA Uwse
ReiRd & & fag fohar STrar 81 3 SeiifaRa aRkatsra
#H 9f3ue aur srdfadh & feire & fay smasge gl

3rgeed ud srguey @s it uRRamem

argetd @z (L-section) foreht fAfad Y@ S 9 a1 a8
QATSHE o I1Y YA ST HeaTeR Uthrgd aertar gl

I W T feigai IR garrgdc & ervead YA
UIthTSe ohl GfdT 81

arf fRAgia

SAafeltT ohg 3@T & AT (3fqed) 3R THEAIUT W (S
@3) T AT diee Y STt 81 YA & IaR-Tga Sl gt
& g Rexpze dget &t TorT Y Sredt 21

uferar

g 35 WU &R 3R TeTsade & a1 [Hafdd g9 wR
AT

eIk UTSS kISl & fog Hegard! faig aof e

T IS W, Y T3 & flq QAT 3R ervarara AfS o |
gt A ot fies g & TafDd w9 9 aof R
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Applications

Used in road, railway, and canal construction for
determining gradients, cutting, and filling. It helps in
planning and estimating earthwork quantities.

Trade Theory

gk, I 3R 71z Amfor & Af3de, i ofik fopfei
RuiRa &a & v Iy e Sar &1 ag srefadh &t
IS 3R ATAT & 3Meherd H TEIIT hedT 2

8.8 Fly Levelling and Check Levelling | w18 dafeiT gd de dafer
FLY LEVELLING | 7S wiafeit (cafRa wiafeim) CHECK I::‘JEa\leLLING((LOOP L?\)/ELUNG)
Ao (e erafer
Start at BM (A). Back Fore Sight (FS) on B to : ;
(BS) taken tg t)ransfer RL. temporalrgy bt(ancr)lmark RL. Intermediate Points gaavd 11 i ?é?"g vlv E??dL)
BM (A) & g &I RL 3Rt ST RL JE v / LW 3 B
a’fﬁ'ﬂaﬂ-‘TW(BS)aﬁﬂél *mBWWW(FS)l Leveld A ‘4 ? m / (S RL)
/ \ g 4 ~— Intermediate Points —~
BS — P FS‘ ’/
A - / AS Calculated RL (at end of loop) = 100.05m
Level 3 & URefor RL (@ & 3 %) = 100.05m
o | A (B, K RL) | 3 Known Original BMRL ~ =100.00m
oint A (BM, known Point B (Temporary BM, S 71 BMRL =100.00m
fdig A (b, ST RL) . tran(sferrgd Rg / vV
B (m*ﬁﬁ aﬁ‘;ﬁ' Level B Leveld FS /e s oot
BM (A) ¥ & & et S RL ¥ \m/ (Error Found)
RL &M sferw A BRUBWBR | Check Levelling Steps: P et TRT: ]
P uEe BS) ot WIS N e (FS)! * Re-run over same points, & faigall o fi & T
/§®\/@¢9\ » Compare RL values, RL 7l &t ot Y, A
* Identify and correct. IR R

Rapid RL transfer with minimum intermediate observations.
JyaeiiHil & T <ftsr RL IR

Fig. 8.8: Fly Levelling and Check Levelling (Loop Levelling) | wr$ dafei gd 9

Introduction (Fig. 8.8)

Fly levelling and check levelling are important
levelling methods used in surveying for the quick
transfer and verification of Reduced Levels (RL). Fly
levelling helps transfer the RL from a known
benchmark to another point in a short time with
minimum observations. It is mainly used when speed
is important. Check levelling is performed after
completing levelling work to verify the accuracy of
the measured RL values. It helps detect mistakes
made during field observations or calculations. Both
methods improve the reliability and accuracy of
surveying work and are commonly used in
construction, road, railway, canal, and building
projects.

Definition of Fly Levelling

Fly levelling is the process of transferring a known
Reduced Level (RL) from one point to another quickly
by taking only the essential Back Sight (BS) and Fore
Sight (FS) readings with minimum intermediate
observations.

Definition of Check Levelling

Check levelling is the process of repeating levelling
work over the same points to verify the accuracy of
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Re-run over same points to verify accuracy. Identify discrepancies.
T Bl et Bt 3 forg AT g ferifeat ot wgam x|
(ear srafei)

=g (R= 8.8)

TATS dfei’T Ud Teh tdielT GdeTor | SUANT bl ST aTel!
Agayul wafe fafeat €, e Suaht RegE &g« (RL)
! <fte RIFTaRd R aur I gar H S F & fag
fohaT SITaT 81 TelTs AafeiTT gIRT 3ATd sadTeh & fohed} o= foig
e RL &t A O & UeioTi & 1Y o 99T § QIR
TR ST €1 Rt SUANT 7 U 9 d4 fokan Sirar @ Sie
I ohl dSil T GRT AT TGk gl | ek dAdfel T, dafelT
SR QRT g1 o &1 A9 7T RL Y gl <l R e o foiw
& St 81 I8 thies Deron ar urrst H g Ffedt & uar
T H TgIIar el g1 g1 fafSar aderor orf i
faya=adT gd egdT sgrdt & aur fAmfor, ages, 34, T8
3R e gRatrerrer & &mueh U O SUANT hl STl & |

TATS Aafa i gl

TS catein ag ufehar & s 71 Regws aaat (RL) &t
Ueh foig & qER faig deh charet SiTaaes dk |A1ge (BS) Ud
B T1ge (FS) S dens dor I Fegad! deron & g
efterar & wiHiaRa fohar Sar g1

e Aafa Tt Y aRurer

Ik wafelT ag Hfchar g [ dget fohy 71T dafelT &R ot
31 feigail uR gl ek Reyes dAaet (RL) T gl i
gfe &t STt § a1 Ffeat it uga & S g
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previously measured Reduced Levels (RL) and
identify any errors.

Working Principle

Both fly levelling and check levelling are based on
establishing a horizontal line of sight using a
levelling instrument. In fly levelling, the surveyor
takes a Back Sight (BS) on a known benchmark and a
Fore Sight (FS) on a change point before shifting the
instrument. This process is repeated until the
required point is reached. In check levelling, the
same points are levelled again, and the newly
calculated RL values are compared with the original
values. If any difference is found, the observations
are checked and corrected.

Procedure
Fly Levelling Steps
e Setup the levelling instrument at a suitable

location.

e Take a Back Sight (BS) reading on the known
benchmark.

e Take a Fore Sight (FS) reading on the change
point.

¢ Shift the instrument to the next position.

e Repeat the process until the required point is
reached.

Check Levelling Steps

e Setup the instrument and repeat levelling
over the same points.

e Record BS and FS readings again.

e Calculate the Reduced Levels (RL).

e Compare the new RL values with the original

values.
e Identify and correct any discrepancies if
found.
Applications

e Used for establishing temporary and
permanent benchmarks.

e Used for verifying levelling work in
construction and surveying projects.

e Applied in road, railway, canal, and building
surveys.

e Helps maintain accuracy and reliability of
survey measurements.
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Frd fagia

AT AdfeilT Ud Teh otarel’ G Ueh aatelT I3 gRT &ifdst
3f® YT =nfd A & RAgid IR smenid g1 Feirg dAaferT #
Gd&reh F1d SaHTeh R dk d1se (BS) dom uRad= fdg w®
iR grse (FS) ST dar & 8k fth I3 opl 3rTet ®IH W
RIHIARA &l 81 Tg Ufehar 3raeden feig deh qlevrs ST
&1 e aafel | 351 fegafl IR G: AafelT <l ST § a1
9T RL AT & g1 Uget ured RL A & Y STt &1 afe
IS 3R fAerdr g, af Deiom &Y Sirg ek 35 Tat fobar Sirar
=

ufehar

TATS Aafei’t & =RoT
o IUYH R W dAafcii I @fUd 1|
o Fd sTHTHh R & grse (BS) AfSm 1
o URqdH fiig W R arge (FS) Afsm |
o IF I 3T WM WR RAMIART SR
o 3T foig dh gt ufehar qigwrd|

deh AT & =ROT
o I3 A R aAT % fSgafl W G atafelit i
o ok WTSC (BS) Td B Arse (FS) ST g &of il
o RezE daat (RL) T o1 e
e -G RL A Y T Uget UTed RL AT § Y|
o IS pIT 3R Ak, af ITh! Uga= R I Tat

STIIART

o IRt vd wIRft STt wfid e § U fohar
ST 8

o fHToT Ug Tderor uRkatsraet # dafei wrf &
LG <t Sira & g Jui foka Sirar 81

o TSH, 314, -Igx U4 W TAIUT H IuANT fehar Sirar
=

o  TAGTUT HIYT T Gl T fauE=iaar =g 3@ o
I HRAT g
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MCQ's | srgfaeredta as

Q1. Which type of levelling is shown in the given
diagram? /(< 7 srepfa & R AT YRR T AHAARROT
(Levelling) fearar war 8?)

(a) Simple Levelling/(¥%e GAdetichior)

(b) Reciprocal Levelling/(qreafies Tdeticheor)

(c) Differential Levelling/(3faR @dcticheun)

(d) Fly Levelling/(ir$ GHdelieon)

Ans. a | Sol. (aarEn):The diagram represents Simple
Levelling, a fundamental technique used in surveying
to determine the elevation difference between two
points A and B. A levelling instrument is set up
between them, and readings are taken to establish
the height difference. Unlike Reciprocal Levelling,
which is used over obstacles like rivers, Simple
Levelling is used when the instrument is placed on
level ground and can directly measure elevation
differences. /(a8 = @ Gxdctiaeor (Simple Levelling)
! gerfdT 8, STt gderor # gt foigatt A 3R B & ot 3a18 & 3Rk
Y Prerifer e & oG Tep Tetagd debiler 21 Teh FaceRoT
&l AT o foIg AT ot STdt &1 TR R FHdeA T
(Reciprocal Levelling) sremaif (S& afea) & farg suai
fohaT STTaT 8, STaIfch TReT TH e IeRRoT THde A TR IUINT fohar
ST &, STel dieh 319 9og giar 81)

Q2. What does "Reduced Level (RL)" indicate in
levelling? / @afein & "3R.qe. (RL)" T &aT a1 82
(a) Difference in elevation between two points / &
(b) Height of a point above a reference datum / fas=it
wiaef 3em % SR et Rig Y Frard

(c) Distance between two points / & fiigaf & g & gt
(d) Slope between two points / &t figsif & T g™
Ans. b | Sol. : RL is used to determine elevations in
surveying work. / 3TRUA T IYANT Fd&rvT i & SHarsar
fuiRa #=a & fag fhar ST 81

Q3. Which type of levelling is used to determine
the difference in elevation between two distant
points? / gt gxe figail & it Hard & sier &t Ruifka
& & fAY fFg warR it AafaT 1 suai frar smar @2
(a) Reciprocal levelling / urR@Re dafet

(b) Fly levelling / waTs tafeiT

(c) Longitudinal sectioning / 3rgaed ST

(d) Profile levelling / TwTga AafeiT

Ans. a | Sol. : Reciprocal levelling is used where large
distances and obstructions like water bodies are
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present. [ URTIRE AAafeiT I IUINT 9 a1 ST & 59 F8!
T 3R STt Aeprar St srend gt &

Q4. Which error is eliminated in reciprocal
levelling? / areafRe dafa & &= @t e TwrE g sreht
&

(a) Collimation error / @ifeAeH Ffe

(b) Parallax error [ Rreied Ffe

(c) Staff reading error [ T AfdT Ffe

(d) Measurement error / #1949 Ife

Ans. a | Sol. : Reciprocal levelling eliminates errors
due to collimation by taking readings from both
directions. / IRERe® dAafel gt fegmai @ AfEm A
FifereF Ffe St THT AT B

Q5. Which instrument is used to measure staff
readings in levelling? / @afeir # e dfdm Ao &
forg fahe IueswT a1 IuiT fahaT SITaT 82

(a) Theodolite / famEicge

(b) Levelling staff / wafeiT w1

(c) Total station / dled €=

(d) Prism / fos#

Ans. b | Sol. : The levelling staff provides height
readings required for levelling calculations. / dafefT
W% Farg AT uem wRdr & St aafel mormrs & fag
39T gidl g

Q6. What is the main source of error in levelling
work? [ dafei it & g Ffe Jia = 82

(a) Instrumental error / 3uaxoT Jfe

(b) Human error [ #a Ffe

(c) Atmospheric conditions / argHze T fRfaar

(d) All of the above / SuterT Taft

Ans. d | Sol.: Errors in levelling arise due to
instrument limitations, human mistakes, and
environmental factors. / @iafei # Jfear Igenor HHAret,
A AT 3R GITaR0NT hRehl o hRUT 307 gicl & |
Q7. What is the purpose of a turning point (TP) in
levelling? / @afein & effw uige (TP) o1 o= 3227 82
(a) To change the instrument station / 3ueoT €A
gee & fag

(b) To record slope changes [ & uRad Repis & &
fag

(c) To determine distance / g fRaffka &= & fog

(d) To set the benchmark / seHmeh &¢ & & falw

Ans. a | Sol. : Aturning point is a temporary reference
point used when shifting the instrument. | e atge
Toh ST Haf foig g Foreent IUTT Sueheur RIMiaRd ad
quy fohar STTaT 8|

Q8. Which type of levelling is used to determine
the difference in elevation between two distant
points across a river? [ foreft 7t & oR-UR gt =
figait & fia Fard & siek ot RuifRa & & Qv e
UhR ht rafeir &1 IughT forar sirar 82

(a) Profile levelling / Whsa aafeiT

(b) Differential levelling / fo= @afei

(c) Reciprocal levelling / urReafkes aafeit

(d) Fly levelling / eTig wrafetT
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Ans. ¢ | Sol. : Reciprocal levelling eliminates
collimation errors and is useful for long-distance
levelling across obstacles like rivers. | TR aafeiT
Hifer et ot THTE e & 3fiR Afe Seft gremait & UR
el gt < AafelT & forg Suatt gtar 21

Q9. Which formula is used in the height of
instrument (HI) method for levelling? / safeir &
Juekeor Y Harg (HI) RAfS & fag & ar g suah forar
AT 8?

(a) HI=RL + BS

(b) HI=RL - FS

(c)RL=HI+FS

(d)HI=FS - RL

Ans. a | Sol. : The HI method calculates the height of
the instrument by adding the RL of a known point to
the back sight reading. / HI faf& & Iuezur &t Sarg A1
fiig & RUe # s AT8C AT STigRx T i S &

Q10. Which of the following is an error in levelling
due to refraction? / A=faf@a & @ &= W dafan &
3TUad=T o HRUT g+ areft Jfe 82

(a) Collimation error / SifeAe™ Ffe

(b) Parallax error [ Rreied Ffe

(c) Refraction error / 3rgad Jfe

(d) Staff reading error / T dfdm Ffe

Ans. ¢ | Sol. : Refraction causes bending of light,
leading to incorrect staff readings in levelling. / smad=
Yeh12T o SIehTd I HRUT ST &, g idfeiT # 7Ted &Ik
TS 8 Fahdll B

Q11. What is the use of a levelling staff in
surveying? [ Gderor & aafeit €Ih &1 T IUIT 82
(a) Measuring distances / gt ATg=T

(b) Measuring vertical differences / SeafeR 3faR Ao
(c) Measuring angles / @toT ATAT

(d) Marking boundaries / €\T¢ fRafga @<=t

Ans. b | Sol. : A levelling staff is a graduated rod used
to measure height differences in levelling. / @afeiT
W% Yo US[Uce IS ¢ [Seent IuahT aiafeiT & Sarg sidR ArgA
& o fomam STTaT 81

Q12. Which error occurs due to the incorrect
adjustment of the levelling instrument? / @afa
JUHRUT o T A & HROT S o Jfe gt 82

(a) Parallax error [ tRTete™ Jfe

(b) Collimation error / siferer Ffe

(c) Refraction error / 3rgad= Jfe

(d) Instrumental error / SueeoT Ife

Ans. b | Sol. : Collimation error occurs when the line
of sight is not truly horizontal. / sifee Ffe 9 gt &
STe gf® ¥ gt avg @ @ifast 18l gt

Q13. What message is conveyed by the signal
shown in the diagram?/ (& 7€ snepfa & fe@Tg g Haha
T T TIA&?)

(a) Lower the height of the peg or staff./ (T a1 T Hi
3aATE Y hr|)

(b) Raise the height of the peg or staff./ (4 a1 &TH FHi
TS Serd )

(c) Move the instrument forward./(I= ! 3 @13 1)
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(d) Stop and take the reading./(¥& 3R &fs 1)
Ans. a | Sol. (aar@n):In surveying communication
signals, when the arm is extended horizontally and
the hand is moved downward, it instructs the
assistant to lower the height of the staff or peg. This
signal ensures precise adjustments during levelling
operations. If the staff is too high, the reading may
not be accurate. The opposite gesture (moving hand
upwards) is used to indicate raising the staff
height./(Tderor §aR Hohdl , STe Yo &fdst &g & theft gl
& 3fiR g1y d Y 37k fRema ST &, af I8 TgrIeh i &It AT
Q17 I TS HH PR T 3 ST &1 Tg Tbhd THAIHROT
Tl e R Teleh GHTATS ARG el §1 IS Wit dgd
&1 BT 8, <t AfST Géteh g gl Hehell| 36k AU Hehd (1
P HIR FI 3R & ST LI 6 FAE geM & oy far san 21
Q14. What does "RL" stand for in levelling? / safeiir
# "RL" @1 T 37ef 8?2
(a) Reduced Length / afeq arg
(b) Reduced Level / afed TR
(c) Reference Line [ Tgsf ¥@r
(d) Right Line / @&l 3@t
Ans. b | Sol. : RL represents the height of a point
relative to a chosen reference datum. / RL f&&t g gg
o 3 & wrae fonett felg i Sams ot et 81
Q15. Which of the following levelling methods is
used for road and railway projects? / @s® 3R ¥
gRateFTeit & fag Rafaf@a 7 @ o= @ dafar afa
Iuant i STt 22
(a) Profile Levelling / WiwTee dafeiT
(b) Reciprocal Levelling / IrR&Re® dafeit
(c) Fly Levelling / w18 @tafeiT
(d) Trigonometric Levelling / Batoradia aafeir
Ans. a | Sol. : Profile levelling helps determine ground
elevation along a specific alignment. / WIge aafeiT
forelt fafere dv@or & Try offF Sarg Muifa oA & dag et
gl
Q16. What is the purpose of check levelling? / 3%
Aafein o 3T FT 82
(a) To transfer benchmarks / smTeh ®IMATART e &
fog
(b) To verify accuracy of previous levelling / f0&a
AafeltT & TdtedT gaTfud &= & fag
(c) To establish new RLs / 9T 31U« @nfud & & foig
(d) To measure angles / @or A19 & fag
Ans. b | Sol. : Check levelling ensures that the
levelling data is accurate and free from major errors.
| T wafei ag gRfAd wear & o @afel Se1 adie ok fomm
g Ffedt &
Q17. What is the importance of back sight (BS) in
levelling? / @afcin & de @Tge (BS) 1 T Aged 82
(a) It helps in calculating HI / @g HI & o & #eg aheal
g
(b) It is used to check instrument accuracy / Ig Iuehul
FI TéterdT hi Sifg & forg IughT fohaT SiTaT 8
(c) It provides foresight reference / Ig ®wiREEe TaH
UG hidl &
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(d) It marks the final level / Tg 3ifdw TRk & RiIfgd axar &
Ans. a | Sol. : Back sight is the first reading taken
from a benchmark to determine the height of the
instrument. / S TTSC dg Ugel! AT gl § ST YT hl
Fars YA & & foig sTarh § &t STt g1

Q18. Which type of benchmark is used for
temporary works? / 3=t &t & A fha yaer &
daTch 1 ST faRa StraT 8?2

(a) Permanent benchmark / @mrft s=HTdh

(b) Temporary benchmark / 3Rl seHTh

(c) Arbitrary benchmark / #=HTT saTh

(d) Fly benchmark / oeTg saTdh

Ans. b | Sol. : Atemporary benchmark is established
at a location for short-term surveying purposes. /
SR ST I STeTehTicich TA&T0T SeedT o forg foneft @I
QR WU faar ST 81

Q19. Which of the following is a source of error in
levelling? / Awfaf@a & @ o= dafein 7 Ffe w1 wia &2
(a) Collimation error / wifede Ffe

(b) Parallax error | &Rt Ffe

(c) Refraction error / 3rgad Jfe

(d) All of the above / SuRte gaft

Ans. d | Sol. : Levelling errors can occur due to
collimation misalignment, observer errors, or
atmospheric refraction. / aafei # Ffeat swifede
ST, Hereh i Tl a1 argHSAT 3TUae & HRUT &1
endt gl

Q20. Which of the following is the most accurate
method for levelling? / fRafaf@a & @ o= ot dafeir
& vas wdies fafa g2

(a) Fly levelling / waTg oafeiT

(b) Profile levelling / TTed AafeiT

(c) Differential levelling / fo= aafeiT

(d) Reciprocal levelling / TReaRe® oafeiT

Ans. c | Sol. : Differential levelling is highly precise
and helps in determining the elevation difference
between two points. / {97 dafciT srafdis Tdie gidt g 3R
3l figatt & afta a8 & Sfk &t MyiRka oA & wgrre gidl 81
Q21. Which factor affects the accuracy of levelling
work? [ dafeit &t it aderdr &t = |1 FRE guifaa
T 872

(a) Observer's eye position / Befes i sife@ &t f&afd

(b) Instrumental adjustments / SUHOT THRII

(c) Atmospheric conditions / argHEe T ffaar

(d) All of the above / SuterT Taft

Ans. d | Sol. : Levelling accuracy depends on multiple
factors including observation errors, instrument
precision, and environmental conditions. / a@afei &
GIhdT e BReh! IR (AR Pt &, S Deres &t FfeaT,
SUHUT h Gl R qaterviia fRfaar snfaa g1

Q22. Which of the following factors affects the
accuracy of levelling readings? / fA=faf@a & @ &9
|1 TR cafet f$n & gdienar ) gurfaa wear 8?2

(a) Temperature changes / amga= gRad=

(b) Instrumental errors [ SuenvuT hi FfeaTt

(c) Observer’s mistakes / 9efer & Tafaat
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(d) All of the above / 3uRte gaft

Ans. d | Sol. : Levelling accuracy is influenced by
environmental conditions, instrument calibration, and
human errors. / dafel & Gétepar gafarofta fafay,
SUHIUT o ATk SR AR Ffedt & grfad gt g

Q23. What is the use of a levelling staff in
levelling? / @tafein & safeir T =1 o1 SuahT g?

(a) To measure angles / @ior AU+ & fog

(b) To measure vertical height differences |/ $eafer
3418 o 3R &l AT & felg

(c) To measure distances / g 7197 & fag

(d) To record temperature variations / araa & gRad=
gof e & faw

Ans. b | Sol. : A levelling staff is a graduated rod used
to determine height differences at various points. /
dAafelT &tk Ueh I5]ues s ¢ e suahT fafes fager o
3aTE & 3R ! AU & foiu foham ST 81

Q24. Which part of the levelling instrument is
adjusted to make the line of sight horizontal? /
AafelT Igeheor & fohg WIT At THTASA v sirar & arfes
gf® Yar éfawr g

(a) Focusing screw / tieefdT &

(b) Levelling screws / wiafeiT &

(c) Objective lens / Sifssifaea &

(d) Tripod legs / gredis &R

Ans. b | Sol. : Levelling screws help in precisely
adjusting the instrument to make the line of sight
horizontal. / dafelT T U0 St Tt &Y & ARSI
oA § e aed & AT g YT AT 8

Q25. What should be done to avoid parallax error
while taking levelling readings? / Ssaetianeor
o T R IR F Tw= & A an fawan st anfae?
(a) Adjust the eyepiece correctly / 3TgHT &t Tgt a<id &
ST e

(b) Change the tripod height / grguis &t $ars agat

(c) Take readings from a greater distance / gt &t &
AT o

(d) Use a magnetic compass | Gechial ShUTe ST STANT eh
Ans. a | Sol. : Adjusting the eyepiece ensures clear
readings without parallax error. / 38U &! Tg! A<
AN e & Ul X gid! & 3R WRicted Jfe TaTe it
gl

Q26. What is the impact of atmospheric refraction
in levelling? / GRdeIehRUT § argHST STaad=T T T
UMTT 9341 8?

(a) It increases the accuracy of readings / ag fsT &6t
TtehdT TIdT &

(b) It causes errors in height measurements / Ig 418
Ao | FfeaT I4F hdT 8

(c) It eliminates collimation errors [ I8 ifereE Ffeat
I THTE PRl §

(d) It does not affect levelling readings / g8
THIAIRIOT AfST R g gUTT Tai usdr

Ans. b | Sol. : Atmospheric refraction bends light rays,
affecting the apparent level readings. / agHse
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3T Heh1eT fehrurt ot |Agdr 8, foad @R A ganfaq gidt
8l

Q27. How can collimation error in a levelling
instrument be minimized? / SAdciieRRoT o &
Fifaner Jfe wt | w0 frar s Thar 82

(a) By checking and adjusting the instrument
frequently / I3 &l IR-IR Fd R FHARIS Ph

(b) By increasing the tripod height / grgufs fi &8
E[ACT

(c) By using a longer levelling staff / e GHdcichrUl €Ih
T IUANT Hh

(d) By taking readings from a single position only /
et Ueh I I AfST e

Ans. a | Sol. : Frequent instrument adjustments help
eliminate collimation errors. / 35 & Rafad garts— @
FifereF Ffeat ol TaTE fhar S1 TehdT 8|

Q28. Which instrument is commonly used in
levelling? / SHaeiievor # AR UR fohe IuhvOT <l
IuAnT fohaT SiTar 82

(a) Theodolite / famEicge

(b) Dumpy Level / g=ft daa

(c) Compass / shumE

(d) Plane Table / @i 2acd

Ans. b | Sol. : Dumpy level is widely used as it
provides stable and accurate readings. / st @iad 1
U gh! fRIRaT ofik wdter A & fAg fvar Smar 21
Q29. Why is reciprocal levelling used? / urR=fe®
YHAARTOT <hT IUANT =1 foha SIreT 82

(a) To measure angles / &ior AU+ & fog

(b) To determine elevation in hilly areas / ugrgt &=t &
Sars Mgika & & fag

(c) To eliminate errors in long distances / =&t g &
et @t g e & faw

(d) To speed up levelling work / GHdcie<ol BRI Bl dw
HA & g

Ans. c | Sol. : Reciprocal levelling helps remove
collimation and refraction errors over long distances.
| UREAReR THACHHRRUT et g H diferde 3R srgad Jfeal
! AT AT 8

Q30. What is the advantage of using an Auto Level
over a Dumpy Level? / 3ifet stae o1 s&dt drae wR T
AN E?

(a) Faster and more accurate readings / a1 3R 31fds
gt Afsm

(b) No need for staff rod / W g &l MMETehdT Tl

(c) Less expensive [ &H HgM

(d) Can be used without leveling staff / fa=T @afeiT @s
& SUANT fhaT ST Fehell &

Ans. a | Sol. : Auto levels have an automatic
compensator, which improves accuracy and speeds
up readings. / 3ifel daet & T WATfeld GHRIISTS 8T &,
oo gdiarar 3R 71fa Sedt 81

Q31. What is the purpose of Cross Sectioning in
levelling? / SHdIceoT # shie TeRIFAT &1 3224 T 82
(a) Measuring width variations along a road / 8% &
Ty dtsts § fAwar aroar
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(b) Calculating angles between points / figaii & sftar
SIOT hY T AT

(c) Finding the length of the road / T8 &t daTg
fRreprerm

(d) Checking the accuracy of contour lines / TH=a
13t Yt R hi ST HRAT

Ans. a | Sol. : Cross-sectioning is done perpendicular
to the centerline to measure width variations. / @19
QT &Y Tgh Y e J fAgar Arx & fAw fxar s 21
Q32. Which levelling method is used when
obstacles like a river exist between two points? /
w1 gt figait & i &I aren (S F) &, &t fore

A eReor fafer vt gt foaRar sirar &2

(a) Fly Levelling / ueTTg dafeit

(b) Reciprocal Levelling / UrREaRe THdeeor

(c) Check Levelling / T wafeiT

(d) Profile Levelling / Wiwrsa aiafeiT

Ans. b | Sol. : Reciprocal levelling is used to eliminate
collimation and refraction errors in such cases. /
IRER ek GHAIROT B 3R uac- Ffedt et g
TR & g o srar g1

Q33. Which of the following errors can be
eliminated by Reciprocal Levelling? / ffafaf@a & @
@A i Fleat urwRe axdeieor & aHTe &Y S "Rt
&?

(a) Instrumental errors / ¥ Hsieft Ffeat

(b) Collimation and refraction errors |/ &ifaRer 3R
3ad- Jfear

(c) Personal errors | &faad Ffeat

(d) Temperature variations / arqa™ fozar

Ans. b | Sol. : Reciprocal levelling removes collimation
and refraction errors by taking readings from both
sides. /| TREIRE TAACAUT hifcHe 3R Saad- Jfed
T T gl

Q34. Which formula is used to calculate the Height
of Instrument (HI)? / ¥ Y F=r (HI) HY o= & fag
I 91 I SUANT fohar STrar g2

(a) HI=RL + BS

(b) HI=RL - FS

(c)HI=BS-FS

(d)HI=RL + FS

Ans. a | Sol. : The height of the instrument is obtained
by adding the back sight (BS) reading to the RL of a
known point. / @ &t &A1 (HI) 71d fdig & RL # s A1ge
STtsenk U bl STl 1

Q35. What is the main advantage of an Auto Level
over a Dumpy Level? / a=ft daa & ga=r # sitet daa
T H= ATH T 8?2

(a) It is easier to set up / 3 TT3TT HAT A &

(b) It eliminates human errors in setting the
instrument / ag ¥ QT & A Jfeat Pl THTET w1 8
(c) It does not require a levelling staff / 3& THdethRoT
I Y STaLThdT gl gidl

(d) It is cheaper than a Dumpy Level / a8 saft daa 9
SES LGN
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Ans. b | Sol. : Auto levels have an automatic
compensator that minimizes human errors. / 3ffet daet
# g TETfeld GHTINST BT 8, ST A Jfeal Pl HH hdl
gl

Q36. Which method is used to reduce the error in
levelling over long distances? / @&t gft & awaeieeor
hi Ffe t F9 FA & fag Fi ot fafY w1 soatr
STaT 8?

(a) Fly Levelling / ueTTg dafeit

(b) Reciprocal Levelling / IrR&afeh GHdetih ol

(c) Profile Levelling / WthTset atafeiT

(d) Check Levelling / 3@ aafei

Ans. b | Sol. : Reciprocal levelling eliminates
collimation and refraction errors, ensuring higher
accuracy. /| IREIR® THACDHUT hifciHe T 3R aad- Jfea
! FATE el 8, [Ed I=T Gélehd RAT gt 21

Q37. How does atmospheric refraction influence
levelling measurements? / argHs«a igad
THAIHRUT 7Y hi & U T 82

(a) It distorts the staff readings / a8 &I AT & fagd
FRAT g

(b) It shifts the benchmark position / Ig seHTeh i f&afa
P RIFIART T &

(c) It alters the curvature of the earth / ag gedt & achar
P IEA ST B

(d) It increases the accuracy of levelling / I8

T IRT I GélehdT ot FGIaT &

Ans. a | Sol. : Atmospheric refraction bends light,
making objects appear higher or lower than they are.
| IS ST UehIST i HigdT 8, [oaw a¥gy arafdes 9
St ar it fewns 3t 81

Q38. What type of error does an Auto Level
eliminate? / 3ifel dad fhd yaR Fi Ffe Ft TwTE Fvet
8?

(a) Instrumental error / a7 Haieft Ffe

(b) Human error in levelling the instrument / I @t
THAA B J A e

(c) Atmospheric refraction / aRIHEe 3aad=

(d) Magnetic deviation / garehta fage

Ans. b | Sol. : Auto levels have an automatic
compensator that removes errors in instrument
setup. / 3ifel @iad # Gop WaTfeld GHTSTh 8id 8, St 33
fdn & Ffeat st gAT T 81

Q39. Why is the Height of Instrument (HI) method
preferred in levelling? / Gaciieror & 4= &t Hars
(HI) fafa =} ==Y wrafAerar & st &2

(a) It simplifies RL calculations / g RL OIS &t TR
CEIGIE

(b) It reduces collimation errors [ ag wifcAeF Ffedt ot
P AT 8

(c) It does not require a benchmark / 394 sa#Th FHi
SMTaLGhdT gl gl

(d) It is the fastest levelling method / I &< dw
AR fafer §

Ans. a | Sol. : HI method quickly provides RL values by
adding or subtracting from the instrument height. /
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HI fafe a3 &Y Sams § Siis-"erd b RL AT &l 10T & dw
3R TR FAH B

Q40. How can systematic errors be reduced in
levelling? | Eaaciavor & yorelhTa Jfeal ot &t &0
v I Tepar 82

(a) By using proper observation techniques / 3Rd
3T dehrileh] bl SUANT hRch

(b) By changing the instrument frequently / I3 @I a1R-
TR dgefeh?

(c) By increasing the survey area [ Gd&iuT &3 &I FgTe
(d) By avoiding the use of benchmarks / STHTeh
SYINT 7 s

Ans. a | Sol. : Following a systematic procedure
ensures accuracy and minimizes errors. | T saferd
GfehdT T UTel et § FcichdT giAfad gt & ok Ffeaf e
gidl 81

Q41. Why is Check Levelling necessary at the end
of a survey? [ Gdetor & 3id # Ak THAIRIOT Tl
SATIYE 82

(a) To verify the accuracy of measurements / A9 &t
G&tehdT I gft e & faig

(b) To find the horizontal distances between points /
(c) To determine the slope angle / G @ioT [ReriRa &
& forg

(d) To measure the magnetic variation / 9a foge=
A & fag

Ans. a | Sol. : Check levelling helps to identify and
correct errors in field measurements. / e THAAIHIOT
&3 A9 7 Ffedt Sl uga 3R GUR A A TR gl &
Q42. What is the primary objective of Reciprocal
Levelling? / YRafeh SRR ol &I 3829 T 8?2
(a) To determine long distances / st gt RefRa aam
(b) To eliminate collimation and refraction errors /
piferAe SR Sruad= Jfeat st THTE HRAT

(c) To reduce the time required for levelling /
HAATRRT o el 3TTaegeh GHI aht Y AT

(d) To measure slope angles more accurately / g™
SIUT ot 3ifeIeh Tteh =Y T ATGAT

Ans. b | Sol. : Reciprocal levelling takes readings from
both ends of a line to remove systematic errors. /
URERe FHAERIUT Aafeld Ffea ot g¥ oA & faig e
& g AR O AfST AT 81

Q43. Why is Fore Sight (FS) reading important in
levelling? / Saaeiiavor # %R Arge (FS) HfFm =i
"geaquf gielt 82

(a) It is the last reading taken to determine the RL of a
new point / ag sifaw Af gt § St foreft ¢ fig & RL ot
feiRd e & foig oft STt 8

(b) It helps in setting the instrument height / ag = &t
3aTE Tc e B HeE hedl §

(c) It is used to measure slope gradients / I8 & &
3T Y A9 & flg IughT Y SATelt &

(d) It eliminates human error in readings / ag a4 &
AFER FfedT ol THT et 8
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Ans. a | Sol. : Fore Sight readings are taken on
unknown points to calculate their RL. / BR @1ge 4T
37371 foigait R ot STt 8 arfeh 37ept RL 31T fokarm <11 a1k |
Q44. What happens if levelling readings are taken
too far apart? / afe aaciieor §f$n aga - ft s
at o= ghm?

(a) Errors due to curvature and refraction increase /
(b) The readings become more accurate / 3 sifde
gt gt SITet &

(c) The benchmark values change / SaTh A 981 ST
g

(d) The instrument height becomes invalid / &= &t
SdT8 3T Bl STt §

Ans. a | Sol. : Large distances increase systematic
errors in levelling due to the curvature of the Earth
and atmospheric effects. / sigt g2t gedit &l ashar 3R
JRIHEAT Tl & HRUT TR0 | aferd Jfeat ar
EEGIE]

Q45. Why should levelling staff be held vertically
during readings? / SHdIaRoT €% & AT da a0
Feaier ©9 9 =T @1 ST F1igg?

(a) To ensure accurate height measurement / ¥éta
(b) To eliminate collimation errors / ehiferAer Jfeat st
AT e & fag

(c) To increase the instrument’s range / I &t THT
oM & fag

(d) To avoid the effect of wind / gaT & 99T & s<= & faig
Ans. a | Sol. : A tilted staff gives incorrect readings
and affects RL calculations. / g[eT §3IT €It TeTd ATt ST
& 3R RL 7T &l gTfad &hear g1

Q46. How can errors due to staff settlement be
minimized? / W% & 34 (Settlement) & g arett
Ffedt &t wA w0 fovar ST TeRar &2
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(a) By using a firm and stable ground / gg 3R f@R &

T YT hich

(b) By taking readings at night / Tid & 3w @

(c) By using a longer staff / ¢l Tt T ITANT Sk

(d) By avoiding the use of benchmarks / ST9Th &

YA § SR

Ans. a | Sol. : A soft or unstable surface causes the

staff to settle, leading to inaccurate readings. / T\ a1

JfRR Gdg WIth & S T HRUT T4 Gohell & OTTY ITeAd AT

gl gehdT gl

Q47. Why is it necessary to perform levelling in

construction projects? / fAnfor uRateFTe &

THAAhRUT AT 1 3TI4h 8?

(a) To ensure a level foundation / Y& dHad g gRfad

P & g

(b) To determine the wind direction / ga= feem fReiRa

P & g

(c) To measure the weight of construction materials /

fAmtor arft o1 ao 1= & folg

(d) To mark boundary lines / dta1 3@t Rfga & & fag

Ans. a | Sol. : Levelling ensures that structures are

built on an even surface to prevent future settlement

or instability. / FFdeiexor ag gRfAd Sear & foh dvarg

Teh HH Tddg R T18 A1Q dTfch wifasg & &7 ar SifeRar &t

qaET T gl

Q48. Which of the following is NOT a type of

levelling? / Rm=faf@a d @ w9 THdaIHor &1 UHR T8
rd

b) Fly Levelling / eiTg S deehor

) Reciprocal Levelling / UREafe THdchoT

d) Angular Levelling / eiofta GadetiaReor

Ans. d | Sol. : Levelling deals with height
measurements, while "Angular Levelling" is not a

standard levelling method. / THdelIeRUT $ATE ATYA &

(a) Differential Levelling / fa®ict gaetienor
(

(c

(
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