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Preface | y&dTa=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 G&idh o1 38T & the

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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The content of this book has been developed with
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issued by the Directorate General of Training (DGT) and
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Syllabus

Modules

Trade Theory

Tacheometry Survey

Introduction to tacheometry, Methods of tacheometry

Contour Survey

Introduction to contouring, Interpolation of contour and drawing, Locating contour gradient,
Contour map, Tracing of grade of contour and computation of volume, Establishment of
gradient by ABNEY level, boning rod and sight rail, Topography map with contour

Curves

Introduction to curves, Setting of simple curve by linear method, Setting out curves by
instrumental methods (angular), Geometric of compound curves, Reverse curve, Transition
curves, Vertical curves

Total Station

Introduction to total station, Measurement with total station, Open and closed traverse, Types of
total station

Cadastral Survey

Preliminary knowledge for prepare a site plan, Digital planimeter, Preparation of Topographic
map, Preparation of cadastral map, Prepare a road map for 1 km showing details on both sides
(Open traversing)

AutoCAD

Use Auto CAD command survey software for survey drawing

Concept and
Cartographic
Projection

Importance of cartographic projection, Cartographic projection, Types of Cartographic
projection

Setting of GIS and GPS

GPS Device and their uses, GPS co-ordinate system & components of the GPS system, Principle
of operation of GPS & surveying with GPS, Ground support equipment, tracking & application of
GPS, Plotting the contour lines with the help of Auto civil/Civil 3D software

Hydrographic Survey

Introduction to hydrographic survey, Measurement of velocity of stream flow, Measurement of
actual stream flow, Calculate the discharge of a river

Transmission Line Site
Survey

Constructing new transmission line, Making of tentative alignment on existing topographical
map, Reconnaissance/preliminary survey, Conduct detailed survey prepare a profile drawing
using of template, Final location survey, Mark tower foundation pit point

Railway Line Site
Survey

Railway line site survey, Railway line site survey, Preliminary survey of alignment, Conduct
reconnaissance preliminary survey & select good alignment, Final location survey

Building Drawing and
Estimate

Railway line site survey

Modules

Workshop Calculation & Science

Area of cut out regular
surfaces and area of
irregular surfaces

Area of cut out regular surfaces - circle, segment and sector of circle, Related problems of area
of cut out regular surfaces - circle, segment and sector of circle, Area of irregular surfaces and
application related to shop problems.

Estimation and
Costing

Estimation and costing - Simple estimation of the requirement of material etc., as applicable to
the trade, Estimation and costing - Problems on estimation and costing.

Algebra

Algebra - Addition, subtraction, multiplication & division Algebra - Theory of indices, algebraic
formula, related problems.

Profit and Loss

Profit and loss - Simple problems on profit & loss, Profit and loss - Simple and compound
interest

Modules

Employability Skills

Basic Career Skills

Learners will be able to build a resume, cover letter & a job application, Learners will be able to
use basic English Skills to communicate in Formal Situations, Learners will be able to use basic
English Skills to communicate in Informal Situations, Learners will be able to demonstrate
workplace etiquette, effective teamwork in real-life situations.

Future Work Skills

Learners will be able to list out the essential skills required for the Future Workplace, using
online & offline modes to collect information, Learners will be able to use their knowledge of
platform & gig economy to identify jobs relevant to them, Learners will be able to identify self-
employment opportunities relevant to them, Learners identify and solve for challenges in
migrating for work opportunities, Learners explore the SDIP platform to identify potential
international job opportunities available to them, Learners will be able to differentiate workplace
practices that align/misalign with green mindset.

Engagement Activity 1:
Family Engagement

Family members gain awareness of the career aspirations, job opportunities available for the
learners and develop an encouraging mindset Learners get a more conducive environment for
career development.

Entrepreneurial Skills

Learners will be able to identify the stages of the design thinking process, Learners will be able
to apply design thinking principles to solve a real-life problem, Learners will be able to apply
design thinking principles to identify a potential business idea, Learners will be able to build and
present a comprehensive business plan including marketing, finance, scale up, accounting,
reflecting entrepreneurial mindset.

Internet Skills...

Learners will be able to use the internet to find, sort & present information on a given topic and
reflect on their self-learning process, Learners will be able to use the internet to explore key job




portals, identify and apply for potential jobs, Learners will be able to apply for jobs by attaching
their resume, cover letter & other relevant documents via email, Learners will be able to identify
how to use social media tools such as WhatsApp, YouTube, Instagram etc to build alternate
career paths.

Engagement Activity 2:

Alumni Engagement

Learners gain deeper insights about the workplace, its challenges and new ideas to solve for the
problems, Learners feel a greater sense of motivation and confidence towards their career.

Professional Skills

Learners will be able to demonstrate people skills, personality skills, thinking skills required in
various workplace scenarios, Learners will be able to state the importance of CPD for their
career growth, Learners are able to identify relevant online courses for upskilling/continuous
learning, Personality Skills: Adaptability, Flexibility, Growth Mindset, Thinking Skills: Creative
Thinking, Negotiation & Decision Making, Future Thinking

Engagement Activity 3:

HR Interaction

Learners will be able to resolve their workplace and career related queries, Learners feel a
greater sense of motivation and confidence towards their career.
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9. Hydrographic Survey| grsghnfthes ad
9.1 Introduction to Hydrographic Survey| greghnfthes d &1 aR=a
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Fig. 9.1: Hydrographic Survey—Depth Measurement, Flow Measurement and Survey Instruments |-
HIETUT—ITERTE AU, UATg AIGA Qd HA&I0T IUHROT

9.1.1 Definition (Fig. 9.1)

Hydrographic survey is the process of surveying
water bodies such as rivers, lakes, canals, and seas. It
is used to determine underwater features, water
depth, and flow characteristics for engineering and
navigation purposes.

9.1.2 Purpose of Hydrographic Survey

The main purpose is to measure water depth, flow
velocity, and discharge. It also helps in mapping
underwater features and determining navigational
details for safe water transport.

9.1.3 Scope of Hydrographic Survey

Hydrographic surveys are conducted in rivers,
canals, lakes, reservoirs, harbours, and coastal areas.
These surveys support irrigation, navigation, and
water resource projects.

9.1.4 Instruments Used

Common instruments include sounding rod for
shallow depth measurement, echo sounder for deep
water sounding, current meter for flow
measurement, and boats with positioning
equipment.

9.1.5 Working Principle

The survey works by measuring water depth and
flow parameters. Underwater profiles and stream
characteristics are determined using sounding and
current observations.
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9.1.1 gk (Fig. 9.1)
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9.1.3 gIsgiTthes 9 oAl &5

gISSRItheh 94 Afeal, A8, Sftctl, ST, sgwmg! ar
T &1 A fohu oid €1 3 9 &, g 9o St dare
gRateTsl # Tgae 8id 8l

9.1.4 U 4

AT AT H IYAT TERT8 AU g T1SfET I, TeR o1t <l
TTERTS HIYH 3 3! TSR, HaTg AU & hec Hicx T
gifSrerf IueRor & Jerd A1d A g1

9.1.5 & RAgia
g T ST bl TGI8 dAT UdTg HIFhI o 1Y UR SR

g1 81 STeT & o &Y viersa g ey &t faLiwdrait e
fRreriRor Ir3fE G ohee deron grr fobar STar 81

n4



Teach To India Publication

Trade Theory

9.2 Measurement of Velocity of Stream Flow| &IRT WaT1g & a1 1 AT9+
STREAM VELOCITY MEASUREMENT METHODS | &=t & d19+ fafear

Determining the speed of flowing
water in a river, canal, or stream.

DEFlNITlON /?

=1
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. quf Y 1fd ol & 3
Distance () PITOT TUBE & FrgT gl &
Velocity (V) = W ﬁ'a'c’ qa
(V) = ) “‘ — Bnef use for velocity measurement  Measure revolutions over time
|74 (1) x I F for wfare 3air T & A1 IREBATE ATy

Fig. 9.2: Stream Velocity Measurement Methods—Float Method, Current Meter Method and Pitot Tube
| e 3 \Ta fafdai—uete fafd, arrard fafd oo e

9.2.1 Definition (Fig. 9.2)

Stream velocity measurement is the process of
determining the speed of flowing water in a river,
canal, or stream. It is an important activity in
surveying, hydraulic engineering, and irrigation
engineering. Accurate measurement of stream
velocity helps engineers estimate the quantity of
water flowing through a channel and supports the
planning and design of water resource projects.

9.2.2 Importance of Velocity Measurement
Measuring the velocity of stream flow is important
for many engineering applications. It helps in
calculating river discharge, studying flood
conditions, planning irrigation systems, and
designing hydraulic structures such as dams,
bridges, canals, and spillways. It also assists in water
resource management and flood control.
9.2.3 Methods of Measuring Velocity
The common methods used for measuring stream
velocity are:

¢ Float Method

e Current Meter Method

e Pitot Tube Method
Float Method
Definition
The Float Method is the simplest method for
measuring stream velocity. In this method, a floating
object such as a wooden block, cork, or plastic ball is
allowed to move with the flowing water. The velocity
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9.2.1 Ry (R 9.2)

&IRT YelTg & a7 T HTG a1, TR AT STeTelRT & g gY =t
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Teite fafer
gfeamar
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! U A BIST ST 81 Fellc gRT a3 <hl T8 I ad1 I8H ot
Y & SR TR AT 3714 fohar Srar g1
uferar
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is calculated by measuring the distance travelled by
the float and the time taken.

Procedure

A known distance is marked along the stream. The
float is released at the starting point, and the time
taken to travel the marked distance is measured
using a stopwatch. The stream velocity is then
calculated using the formula:

Velocity = Distance + Time

This method is simple and economical but provides
only an approximate value because the float
measures the surface velocity of water.

Current Meter Method

Definition

The Current Meter Method is a more accurate
method of measuring stream velocity. It uses a
current meter consisting of rotating cups or a
propeller connected to a counting mechanism. The
instrument is widely used in river and canal surveys.
Working Principle

The current meter is lowered into the flowing water
at the required depth. As water flows past the
instrument, the cups or propeller rotate. The speed
of rotation is directly proportional to the velocity of
flowing water. The number of revolutions and the
observation time are recorded, and the water
velocity is determined using the calibration chart or
equation supplied with the instrument.

Pitot Tube Method

Definition

The Pitot Tube Method is used to measure the
velocity of flowing water by comparing the dynamic
pressure and static pressure of the fluid. It is mainly
used where accurate point velocity measurement is
required under controlled flow conditions.

www.teachtoindia.com

Trade Theory
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! BYeT STa & a1 R_fga it 9 &= # o vy Wiuara
GRT {47 7T g | $9h a1 (7 G § 37 hl TUMT ehl St
8

dr=gft - g

Tg fafd Irar T e Wil 8, Afcha 399 haet ST i
agt A T S U gl &, AfeiT URUTH aerT
(Approximate) gtar 81

&R AT} (e HieR) fafa

gfRameT

gRT AT fAf &7 & T ot 3ifeh gt & ATuA <hi fafd
$OH gAA dlet U (Cups) AT UTdeR aT T0MET o
(Counting Mechanism) aTelT ehic Hiex IUHRUT IuAT
fohaT SITdT €| ST TIT <] Td 8- TderuT # U &9 9
forar STt 81

Frd RAgia

T HICR I ML e deh dgd §Q UHT H IART STl
g1 Ul & UaTg ¥ $9h U IT WIUeR gAd & | §7ch gA- ohl
TTfl STet & A & FATgaTe st 8| Rfdd wwa A ge goi
(Revolutions) &t T&AT &St hl ST § TUT IUBUT &
3ierieRT aré (Calibration Chart) ar gHtepeor &Y graar @
STl ST T AT fohalT SITdT

faete == fafa

gfRameT

fOcle o@ faf & yanfea siat & ifast a& (Dynamic
Pressure) a1 @fd a1a (Static Pressure) &l gt
ch STl ohl T HIGT ST g | I8 fafer afRa uarg &t
et # forelt fiig W S1a & 31 1 g Ao et & foig
& &Y G IuANT i STt 81

16



Teach To India Publication

Trade Theory

9.3 Measurement of Actual Stream Flow | ar<faes &IRT UaTg <A1 ATYA
ACTUAL STREAM FLOW MEASUREMENT | ar<fdes 7¢I WaTg 919
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Fig. 9.3: Actual Stream Flow Measurement—Discharge Calculation, Velocity Measurement Methods

and Procedure |ar=fae 7 warg ara—Rdg= o, S ama= fAfdat o ufekar

9.3.1 Definition (Fig. 9.3)
Actual stream flow measurement is the process of
determining the quantity of water flowing through a
river, canal, or open channel in a given period of
time. It is an important surveying activity used in
irrigation projects, water resource planning, bridge
construction, flood control, and hydraulic
engineering. The quantity of water flowing through a
stream is called discharge and is generally
expressed in cubic metres per second (m?/s).
Accurate stream flow measurement helps engineers
design safe and efficient hydraulic structures.
9.3.2 Principle
The discharge of a stream depends on two factors:
the cross-sectional area of the flowing water and its
average velocity. The relationship is expressed by
the following formula:
Q=AxV
Where:

e Q=Discharge or flow rate (m?3/s)

e A =Cross-sectional area of the stream (m?)

e V= Average velocity of flow (m/s)
This means that a larger flow area or higher water
velocity results in greater discharge.

9.3.3 Methods of Measuring Stream Flow

Area Velocity Method

In this method, the cross-sectional area of the
stream and the average flow velocity are measured
separately. The discharge is then calculated using
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the formula Q = A x V. This is one of the most
commonly used methods in field surveying.

Float Method

A floating object such as a wooden piece or plastic
ball is released into the stream. The time taken by
the float to travel a known distance is measured to
determine the surface velocity. A correction factor is
applied to estimate the average flow velocity.
Current Meter Method

A current meter is used to measure water velocity
directly at different points in the stream. This
method provides more accurate results and is widely
used for engineering surveys and river discharge
measurements.

9.3.4 Measurement of Cross-Sectional Area

The width of the stream is measured using a
measuring tape or chain, while the depth is
measured at regular intervals using a sounding rod
or staff. The cross-section is divided into several
small segments, and the area of each segment is
calculated separately. The total cross-sectional area
is obtained by adding the areas of all the segments.

9.3.5 Procedure

The stream width and depths are measured first.
Next, the water velocity is measured at different
points using a float or current meter. The average
velocity is then calculated. Finally, the discharge of
the stream is determined using the formula Q = A x
V.

9.3.6 Precautions

e Measure stream depth carefully at all
selected points.

e Keep the current meter correctly aligned with
the direction of water flow.

e Select a straight and uniform section of the
stream for measurement.

e Avoid measurements during heavy rainfall or
highly turbulent flow.

e Record all observations accurately to reduce
calculation errors.
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9.4 Calculate the Discharge of a River | wd} & yarg fAdgs &Y o=
RIVER DISCHARGE MEASUREMENT | T ﬁéﬁ HIY

DEFINITION | gf¥reT

« Quantity of water flowing through a cross-section per unit time.

UNIT | 35T1S
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Fig. 9.4: River Discharge Measurement—Velocity-Area Method, Float Method and Discharge
Calculation |7<} fAdga arg—awn-g= fafe, veile fafe wa Adgs o

9.4.1 Definition (Fig. 9.4)

River discharge is the quantity of water flowing
through a river cross-section in one second. It
indicates how much water passes through a
particular section of the river over a given period of
time. River discharge is an important parameter in
surveying, irrigation, hydrology, bridge construction,
flood control, and water resource management. It is
generally expressed in cubic metres per second
(m3/s), which is also known as a cumec.

9.4.2 Principle
The discharge of a river is determined by multiplying
the cross-sectional area of flowing water by the
average velocity of the water.
Formula

Q=AxV

Where:

e Q=Discharge (m3/s)

e A =Cross-sectional area of flow (m?)

e V= Average velocity of water (m/s)
From the formula, it is clear that if either the flow
area or the water velocity increases, the river
discharge also increases. Accurate measurement of
both area and velocity is necessary to obtain reliable
results.
9.4.3 Methods of Discharge Calculation
The following methods are commonly used to
calculate river discharge:
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CEl
Q=AXV

STEr:
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T} & yarg Adga i orr & fag FR=fafaa Rafeat o
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Velocity-Area Method
This is the most accurate and widely used method.
The width and depth of the river are measured to
calculate the cross-sectional area. The average
velocity of water is then measured using suitable
instruments, and the discharge is calculated using
the formulaQ=AxV.
Float Method
In this method, a floating object such as a wooden
block or ball is allowed to move with the river
current. The time taken by the float to travel a known
distance is measured to calculate the surface
velocity. A correction factor is applied to estimate the
average velocity before calculating discharge. This
method is simple but less accurate.
Current Meter Method
A current meter is used to directly measure the
velocity of flowing water at different points in the
river. The measured velocities are combined with the
cross-sectional area to calculate the discharge. This
method provides accurate results and is commonly
used in engineering surveys.
9.4.4 Procedure
The following steps are followed to calculate the
discharge of a river:
1. Select a straight and uniform section of the
river.
2. Measure the width of the river.
3. Measure the depth at several points across
the river.
4. Calculate the cross-sectional area of flow.
5. Measure the average velocity using a float or
current meter.
6. Calculate the discharge using the formula Q
=AxV.
7. Repeat the measurements at different
sections, if required, to improve the accuracy
of the result.
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avr-g fafer (Velocity-Area Method)
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T} 1 vraTg fRdg A1d A & faw A=t =@=or s
SICEH
1. QY ohT HeT O GHIE UaTg aTell {RT A |
Tt i S 71|
T} St fafaa S8l R Tevrs ATd|
TATE o1 SV T hl &thel JTcl |
Al AT shic Hiex bl GgradT & ST ohl 3fiad T
aTd|
Q = A x V I &1 SYINT ohich Yarg (Ade hi
T &L
7. 3MaLGehdl gi=t R 39 Lgar & forg fafea =l
TR AT S|

vk wn

o
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9.5 Instruments Used in Hydrographic Survey | grsghnfthas adaror & uger

SYh0[

Key Instruments for Hydrogaphic Surveys

SOUNDING ROD (|SfET 31s)

ECHO SOUNDER (3&! ¥9%)

Sounding Rod
Q {7 (acfETsre)
<\ Graduations
=S I\ ENZARC E;;c‘; Soundg;ljglt —_— 4_Transducer
Water Surface 1/ 7 (3! WSS 3INR)
(@B aTE) E h Measures Depth
EAY Debth Sound Pulse Echo using Sound Waves
_ 1| e ) WatorBeg (T @) (eaf ol 1 S
( gg;%g%ga Bed 3 B (TR @A)\ N TS, AT €)
CURRENT METER (&¢ HIR) BOAT AND ACCESSORIES (19 31X WgR—I® IUHvT)
Rotaztin (.'2};:‘:;[)5/!3rop)elIer_> Co‘fgg%? y%chanism (F oﬁr Trat\%p?(;;rt,;éfeﬁty, an(;;Sftaa.qb)lllty
Cable/Rod Attachment Boat Life Jacket
SIS TG) Fm@) O\ (T3 Side)
_— Anchor
—k, (FR) X
xvr%ter o Talil Fmvf}r Alignment \_p itioning Equi t
CARSCIES R ositioning Equipmen
iy (Rotb o i ek dren

Fig. 9.5: Key Instruments for Hydrographic Surveys—Sounding Rod, Echo Sounder, Current Meter and
Boat Accessories |STel-Hd&I0T & UHE IUHRUT—HSIEN s, Fohl AIER, &ie Hier Td 719 Hgrach USRI

9.5.1 Sounding Rod (Fig. 9.5)

A Sounding Rod is a simple graduated rod used to
measure the depth of shallow water. It is usually
made of wood, aluminium, or steel and has clear
measurement markings. During the survey, the rod
is held vertically and lowered into the water until it
touches the bottom. The water depth is then read
directly from the graduated scale. It is easy to use,
economical, and suitable for shallow rivers, ponds,
canals, and small lakes. However, it is not suitable for
deep water measurements.

9.5.2 Echo Sounder

An Echo Sounder is an electronic instrument used to
measure water depth by using sound waves. It sends
a sound pulse towards the water bed and receives
the reflected echo after it bounces back. The
instrument calculates the water depth from the time
taken by the sound wave to travel to the bottom and
return. Echo sounders provide quick and accurate
measurements and are widely used in rivers,
reservoirs, lakes, harbours, and coastal surveys. They
are especially useful for deep water where manual
methods are difficult.

9.5.3 Current Meter

A Current Meter is used to measure the velocity of
flowing water. It generally consists of rotating cups
or a propeller connected to a counting mechanism.
When placed in flowing water, the cups or propeller
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9.5.1 arfdn 3= (A= 9.5)

HTSfERT ¥ Uk YR T5ques e §, fordent Iuah 3ua
STel chY TS AU & felT fohaT STIdT &1 I8 I dahg),
TGt a1 Wit &t 1 gidT & 9T $9 R WE A9 fag
T 8id & | TA&T0T &b SRT IS ol Iiem gl & i e 3aRT
SITAT 8, T4 deh a8 ool bl Wi 9 & of | 5Tk 91¢ S R a4
ATy a8l @ 5T i TeRre e udl St 81 I IuahT |
TR, THH AN dTelt a7 IYelt Afeal, ATerTal, 983l 3R Bie
gttt & foiT Suged gidt &1 I8 e STel Y 719 & fag
SUGe gl gl

9.5.2 gehl QT3S

Skl WISER T Solag s SUHUT &, foraehT Sua eafy
T Y GETIdT T STef <hl TgRT8 ATY & foiw foham Sirar g1
G STeT et bl 3R eaf= a1 USTdT g deIm arag 37 aTet
ufdeaf™ ot uTed o 21 &afa a9 & ST 8k ete & &t
TUY b 3MYR GR IUHUT ST <hl TGRS chl ITUTET &hdT &
3oh! TGS Aol dAT TdTeh ATUA UG hdl g iR STahl
IUGHT AT, STerery, e, §Gel T adi gaeron &
ek ¥ 4 fohar SIrdr 81 I8 Ay U @ 18 5 o
Ut giar &, STef agere fafdar sfs gt 1

9.5.3 ge Hiex
e Hiew o1 IUANT T8d §U STl e AT et ATGH o folq T
ST g | $H AT gA dTet Y a1 MdeR o 81d 8, St
Qeh UM d & 93 8d 81 919 39 dgd Sidl # @1 SiTd1 8,
dt U T WIYeR STeT o A7 o AR GHd g | 37ch gH ohl
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rotate according to the water speed. The number of
rotations is used to calculate the velocity of water.
Current meters are commonly used in river surveys,
irrigation projects, flood studies, and discharge
measurements.

9.5.4 Boat and Accessories

Boats are essential for carrying surveyors and
instruments during hydrographic surveys. The type
of boat depends on the survey location and water
conditions. Important accessories include anchors
for holding the boat in position, ropes for securing
and handling the boat, life jackets for safety, and
positioning equipment for locating survey points
accurately. Proper use of boats and accessories
ensures safe, stable, and efficient hydrographic
surveying.
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T o SR WR STel T T T oA ST 81 ahee Hiek ol
AT It Teerr, f&ars aRateet, §1g 31eqa= auT Sid
YeTg AT9= | fohar Srar g1

9.5.4 T Q& HgRIeh IUHOT

BISgIUTtheh TA&IUT & SR FAR AT SURUT ohl o ST &
T A1ar &1 SUAT fohaT STTaT § 1 T T 9g GdeToT Wi
deIT STt <ht giRfRAfaat & SR fobar STTar 81 39k ug@
GgRIh IUhUT A Wepe (719 ohl fRR 3@ & faig), =t
(Ama @t ST ofR IR vt & 1), AT ke (TRem
& foiq) qur gifRerf= Iueszor (adeur figar 6 ag
fQIfa 719 e & faw) enfae g1 €1 1 9 e
YT T Fal ITANT JRfed, R au1 gt grsgithen
gderor glAfad sear g1
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MCQ's | srgfaeredta as

Q1. What is the purpose of using a velocity rod in
hydrographic surveys? / SiemTdig aderor & an o3
(ANTAA A=) T ITANT FIA h1 322G FTR?

[ VELOCITY ROD

A

.nﬂﬂﬂﬂnﬂ

0.94d 20 mm

VELOCITY ROD
(a) To measure the depth of the stream only. / daa

&RT Th TGRS AU & felq |

(b) To calculate the velocity of water flow at different
depths. / fafra Texrsat W S Uarg i 1fd Y TUMT FA F
fg

(c) To determine the total discharge of a river. / I &t
ol T & 1 [eiRor & & fawl

(d) To measure the slope of the riverbed. / &t & et &t
e A9 & felg |

Ans. b | Sol. :The velocity rod is used to determine the
velocity of water flow at specific depths, typically at
0.6 times the total depth (0.6d) from the surface,
which represents the average velocity. This is a crucial
step in calculating the discharge of a stream. /3@t
R(8 T IUANT fAfAE TeRIEal W 5Tt varg &t fd FHeiRka a=
& feiq o STaT 8, SHdR IR 948 ¥ $e TexTs o 0.6d W
Ig 3ffd i &1 ufaffaa FrdT § 8k «RT & UaTg i MU 6
felq wgeaguf 81

Q2. Which method is used to measure the velocity
of a stream? / aRT &l 7fa A1U= & AT = o fafa
Iuant i STt 22

(a) Pitot Tube Method / ficte =@ fafa

(b) Current Meter Method / @&ie ez fafer

(c) Compass Method / @ fafer

(d) Barometric Method / sRiafee fafer

Ans. b | Sol.: A current meter is placed in a flowing
stream to measure velocity based on the rotation of
the meter blades. / @ic Hiex ol UaTdd ¥RT & @7 ST &
difeh Hiex 18 & g+ & SR W YaTg <hl 71 &t J141 S1 Tah |
Q3. Which instrument is used to measure stream
width during a hydrographic survey? / grgghufthes
gdefur & SR URT A WS A9 & fAQ S T IgHor
IuAnT fohaT SiTar &2

(a) Chain /3=

(b) Total Station / cled €=

(c) Echo Sounder / gl 9188R

(d) Current Meter | &ie Hex

Ans. b | Sol. : A total station accurately measures
horizontal distances, including stream width, using
electronic distance measurement (EDM). / dled €=
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gAag s gt AT (EDM) T IUATT adh &t it ot adten
U A1Yar g, forad awy i s oft enfae gidt 81

Q4. What is the most commonly used instrument
for measuring water velocity in a river? /[ 7t # st&
f nfa A1 & g ga@ g w9 @ it R s
ATeAT SUHRUT ehi- TT 82

(a) Theodolite / famstege

(b) Current Meter | &ie Hex

(c) Dumpy Level / st dae

(d) Barometer [ sRiHiex

Ans. b | Sol. : A current meter measures the velocity
of water flow by recording the rotation of a propeller
or an electromagnetic sensor. | &ic Hiex STt yaTg i

T &t ATYAT & 3R WUeR & ga- a1 fAgadada 9w & AregH
g 71fa ReplS R B

Q5. Which parameter is required to calculate river
discharge? [/ 7} & warg & 7orFT & fag g Spfler i
STaYhdT giell g2

(a) Velocity of flow / varg &t nfd

(b) Cross-sectional area / 3 ues &5

(c) Depth of water / STel &Y &8

(d) Both Aand B / gHT A 3R B

Ans. d | Sol. : River discharge is calculated as the
product of the river’s cross-sectional area and the
velocity of flow. / et & vaTg &l 7d} & Sy & 3R yaTg
Y 7fd & [UHHe h & H 0T I S B

Q6. Which instrument is primarily used for

hydrographic depth measurement? / grsghnfthe
TERTS A9 & AT J=a &9 & i 91 3uhvor 3uahT fahan

SITar 82

(a) Total Station / @lea @H

(b) Echo Sounder / g 98

(c) Leveling Staff |/ dafelT @rm

(d) GPS Receiver / Sfiidiug feeftar

Ans. b | Sol. : An echo sounder determines water
depth by sending a sound pulse and measuring the
return time. / Soh! IR & e UsTeh? 3fR 39ch! argd}
& THY Pl ATYRR FeT Pl Tg=T8 AeiRa et g1

Q7. Which hydrographic survey method is
commonly used for deep-sea mapping? / @< &t
gTeghnfther wderor fafd weR aqs & am=fEor & fag
STHAR TR IUGNT Y SIrelt g2

(a) Single-beam echo sounding / faTa-sfi\ gt a$fET
(b) Multi-beam echo sounding / #edi-sfi\ gt @3t
(c) Manual depth sounding / 37T 3o AR$fET

(d) Float method / w=ite fafer

Ans. b | Sol. : Multi-beam echo sounding provides
detailed seabed mapping by using multiple beams to
cover a wide area. / Aecl-a1H Scht TTIET e St T IUANT
Yh faqd TG et AHRIS0T UG Shedl 8l

Q8. Which component of a hydrographic survey
vessel is essential for positioning accuracy? /
gregiuTithes TdefoT Ui okl i AT Ueh A gdthar &
foq smasgs 82

(a) GPS Receiver / Sfidieg Reflar

(b) Theodolite / faatsiemse
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(c) Dumpy Level / gt aaa

(d) Compass [ s#mE

Ans. a | Sol. : A GPS receiver ensures precise
positioning during hydrographic surveys by using
satellite data. / GPS R&fier 3ulg 2T &b IuINT hich
BISTIthes Ta&TuTl & SR Tdlen fRfa gRAfad sear 1
Q9. Which factor affects the accuracy of
hydrographic survey data? / grsgiunfthes aderor 21
& GEmaT i HIF AT RS TUIFAT FHedr 8?2

(a) Water temperature / STel &7 ATIH

(b) Sediment movement / da®e &l Gda-

(c) Atmospheric pressure [ AR e

(d) All of the above / SuRte gaft

Ans. d | Sol. : Factors such as water temperature,
sediment movement, and atmospheric conditions
influence hydrographic survey accuracy. / el el
feror i FtendT et THTfAd et g

Q10. What is the primary purpose of erecting

gauge posts as shown in the diagram? / s3m@ &
e T SR et Ulve wifla e 1 g S8 T

(a) To measure the velocity of the stream. / R &t 7fd
A & fog)

(b) To monitor the water level at different points
across the river. / 7d1 # faf9= fagai W Siet &R &6 AR
hATI

(c) To calculate the slope of the riverbed. / 7dt & dct &t
AT h! UM AT

(d) To measure the temperature of the water. / gt &
ATIHT <ht 7197 & g

Ans. b | Sol. :Gauge posts are installed at specific
points across the river to monitor the water level.
These measurements are essential for calculating
streamflow and discharge accurately./7< Uiee &t 4T &
fafere foiger R Sier TR &t TR & forg wnfira faar STrar 81
g AT9 4R gaTg 3R f3wrst ol Géten T & flg smaad gl
Q11. What is the primary method to measure
stream velocity in a hydrographic survey?/sresmdt
|deror # S warg & i 7o 6 vt fafd o 82
(a) Using a speedometer [ TigiHier 1 SUTRT Hech

(b) Using a current meter [ @<c Hiex &l IUANT FHch

(c) Measuring with a thermometer / emfHiex & AT
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(d) Observing flow visually / JaTg @t gfeTd &g § g@-1
Ans. b | Sol. : Current meters are specialized
instruments used to measure the velocity of water in
a river or stream. /e Hiex Uah fAgy Iuahzor € St 7t a1
SereRT ® urt &t i Ao & forg i fokar Sirar 81

Q12. Which instrument is used to measure the
discharge of a river?/=dl & STet yarg &t 719+ & fag
fhe IuaneoT AT IUTT fohar SiTaT 82

(a) Theodolite / famEiage

(b) Acoustic Doppler Current Profiler (ADCP) / Gepifee
3IUeR e Mhser (ADCP)

(c) Thermometer / emfHtex

(d) GPS / Sfidiwg

Ans. b | Sol. : ADCP is an advanced instrument that
measures water velocity and discharge using sound
waves./ADCP Td 39d IUhUT § Sl eaft aT ohl YT Thich
STt &t TIfd 3fR STl aTg bt ATIdT g |

Q13. What is the primary purpose of measuring
stream discharge?/STel UdTg HTU= ol JEA 3639 T 82
(a) To calculate water availability / et 2t SuereerdT &t
ITUTAT hAT

(b) To measure soil fertility / gt &t Izar A=

(c) To determine atmospheric pressure [ agHE
garg FAufRa &

(d) To monitor fish population / F&ett &t ww&aT &t ATRET
he AT

Ans. a | Sol. : Stream discharge measurement helps in
water resource management, flood control, and
irrigation planning./Sie UdTg ATYA STel HETYH UeH, 1
T ok f&aTE gt & wgrIs ghar 8l

Q14. Which formula is used to calculate the
discharge of a river?/d} & wang i morMT & fAg &+
|1 g v foRar ST 82

(a)Q=AxV

(b)Q=mxg

()Q=dxt

(d)Q=PxV

Ans. a | Sol.: The formula Q = A x Vis used to
calculate river discharge, where A is the cross-
sectional area and V is the velocity./Q = A x V g &l
U 7} vrarg T & feig faRar SITe 8, STet A shia-SaEd
& 3R V STel &l 471 gt g1

Q15. Which technique is commonly used for
discharge measurement in large rivers? /a2 afeal &
"aTg ATYA & fAg i @t daie imaR o Ui &
SITet 82

(a) Float method / Teite fafer

(b) Weir method / &R fafer

(c) Acoustic Doppler Current Profiler (ADCP) / Taifees
3IUeR e Mhser (ADCP)

(d) Stopwatch method / fuara fafer

Ans. c | Sol. : ADCP uses sound waves to measure
velocity and discharge, making it suitable for large
rivers./ADCP &afa q &1 JULNT &hch T 3R WaTg aht ATl
2, orad gg 92 At & g Sugea gar 2|
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Q16. How does an Acoustic Doppler Current
Profiler (ADCP) measure river discharge?/qehifes
SIqeR ehie MHEeR (ADCP) 7t & yaTg Y & AT9dr 872
(a) By using pressure sensors [ G&rd ¥R &l IUANT FHch
(b) By sending sound waves and analyzing reflections
| &R R AR 3R WIadA 1 fasaor e

(c) By visually estimating flow speed / arg fd &1 g2
STTAT TR

(d) By measuring the depth of the river / 7Ict &t TgeTs
HIYhR

Ans. b | Sol. : ADCP uses sound waves to measure
water velocity and calculates discharge based on flow
speed and cross-sectional area./ADCP &afa a3 &l
SUINT ek STel bl TTfdl eht AT & 3R Uarg 7T T shig-
Yool 85 & YR TR UdTg <hl TUMT &l g

Q17. What is a major challenge in measuring river
discharge? /=<t varg @t A9+ # g eI a1 82

(a) Variation in velocity across the river / 7t & fafe=
HIT H 71fd T 3’

(b) Fixed water depth / @R 5/ g8

(c) GPS inaccuracy / Sfidied & sigifg

(d) Constant water temperature / f@R Sie droH=

Ans. a | Sol. : River velocity is not uniform across the
cross-section, making it necessary to take multiple
measurements at different points./7d! yaTg 9+t &= #
T T8l i, gufag fafvs Rl R &g 71 AT sragads giar
8l

Q18. Which hydrographic survey instrument is
best suited for measuring seabed characteristics?

| a9 aa i RAAwarsit &t ArgA & g = ar
gregiuTithas Hd&ToT IUGHRUT HeI IUYaH &7

(a) Echo sounder / 3cht 19

(b) Side-scan sonar / GTgs8-&h TR

(c) Theodolite / faaistarse

(d) GPS receiver / Sfidiug fRfier

Ans. b | Sol. : Side-scan sonar provides detailed
images of the seabed, helping in analyzing
underwater terrain. / STg8-%h THR g ad ! fa&a
B3t UeH rar g, fSad art & A & AT o Asevor A
H 7eg Merdt 21

Q19. What is the primary purpose of the gauge
well shown in the diagram? / 3@ # &g mg 7w
A T &I I2T HT §?

GAUGE WELL
Z_MW.L

N.W.L I

fr /

SECTION OF GAUGE WELL
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(a) To measure the slope of the riverbed. / 78t & dd &t
&I ATO & g

(b) To monitor and display the water level of the river.
| TS & ST TR Y FARET 8 ues= & ATl

(c) To calculate the velocity of water flow. / St aTg &t
T Y o & A

(d) To filter water for hydrographic surveys. / SteTdig
Tderort & forg urt &t B & forg)

Ans. b | Sol. :The gauge well is installed near the
riverbank to measure the water level accurately. It
ensures that water level changes can be monitored
systematically, aiding in streamflow calculations. /&<

T 7S} & IR TTeT TR Y Géieh TU T AU & g wifua
foraT Srar €1 a8 gAfaa wxar & & a1 TR & uRadH &t
AT T T @1 ST b, fST9d varg &t o J Aeg Berdt
gl

Q20. How can a surveyor increase the accuracy of
a current meter reading in a river? / gderes Tt |
ahie Her Af2 ht gdiehrar 4 g¢1 Gahar g?

(a) Take multiple readings at different depths and
average them / faf9a meRisal ) &g Afdn o ofik 3emT
3ftad Aepret

(b) Use only a single measurement point / &dd T
A1 foig 1 ST e

(c) Take readings only at the river surface / &ad =d &
gdg W Afdn &

(d) Ignore variations in river depth / =Tct &t Tg=Ts &
URed ot 3MFaw@ET &

Ans. a | Sol. : Measuring at different depths provides
a better representation of the actual velocity of the
river. / faf9a TeRIsal R ATUR T Tt &Y aRdfdes T BT g
ufaffda e 81

Q21. Which field method is used to measure the
discharge of a small stream? / 312 yarg & varg &
719+ & fag wF W e RAfY sugh 6 st 22

(a) Velocity-area method / 37-& fafa

(b) Echo-sounding method / gept-arsfém fafa

(c) Remote sensing method / Rete dfeT fafa

(d) Barometric method / SRiafees fafer

Ans. a | Sol. : The velocity-area method measures
discharge by multiplying the average velocity with the
cross-sectional area. / &1-&= fafd & yarg &t murT 8ffaa
T 3R SR &5 & U & ®T | Sl ST B

Q22. What is the best method to determine river
velocity in a location where the depth varies
significantly? / 38 = R 1t &t nfa RuiRa &= &
IR ST dAdNhT T ¢ STgT eS| hrhl fR=ar gt 22
(a) Measure only surface velocity / dad @dg & fa ATd
(b) Take velocity readings at different depths and
average them / fafera me=teal W &1 AT ofiR offa Mapret
(c) Use the shallowest depth for velocity calculations /
T 70T & fAT I hH TGRS hT SUANT he

(d) Ignore depth variations and use a fixed velocity /
TERTS & fAAATS ht 3TeET e 3R Tep [Afd A o1 IuAT
g
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Ans. b | Sol. : Multiple readings at various depths give
a more accurate representation of overall flow
velocity. / faf¥ra TeRTgal R e IR AT ¥ ot a8 i A
3ifde adtes ufafAfaa ferar g1

Q23. Which environmental factor can significantly
affect stream flow measurement? / &9 41
yafarofla wRE YRT yarg A9+ & Agaget &9 & yenfaa
TR HHAT §?

(a) Air temperature [ ag dTqH

(b) Water turbidity / STef et 31gJgdT

(c) Wind speed / gar &t 7ifa

(d) All of the above / SuterT Taft

Ans. d | Sol. : Factors such as air temperature, water
clarity, and wind can influence velocity and discharge
measurements. / IR dTGHM, ST hl LGl 3R gaT
PR AT 3R UATg AU B T o Fohd &

Q24. Which instrument is most suitable for
recording continuous velocity changes in a river? /
T4 & FAReR a1 uRad=t it Rais e & fag &l &
JUHIUT HH IUGH &7

(a) Acoustic Doppler Current Profiler (ADCP) / eafaa
3T9eR die Mgk (ADCP)

(b) Echo sounder / geh! 91dsR

(c) Theodolite / faaisterse

(d) GPS receiver / Sfidiuyg fReftar

Ans. a | Sol. : ADCP uses sound waves to measure
velocity profiles continuously across a river. / ADCP
e T ST IUANT s A1 A AR A7 Mwrget bl AT B
Q25. Which survey technique is most effective for
mapping an underwater pipeline in a hydrographic
survey? [ grsgiufther aderor # gt & H 6 urgueTsa
&l A9 e & g wi= o gderor o Ted gt 82
(a) Side-scan sonar / TTge-Wh TFR

(b) Lead line sounding / s @ arsfén

(c) Optical surveying / siffteehe Tderor

(d) GPS-based bathymetric survey / sfidtaa-smenfa
Trefiafees aderor

Ans. a | Sol. : Side-scan sonar produces high-
resolution images of underwater objects like
pipelines. [ A18-Th THR Ut & 12 i a¥gai s
UISUaTe i I=a-Reiiege™ sfdai ueH & g

Q26. What is the primary principle of the one-point
method shown in the diagram? / 3% # @@y g
a-1-uige fafd o1 g fRgia w82

(a) Measuring the velocity at the surface only. / Faa
g WR 7T Sl ATGAT|

(b) Measuring the velocity at 0.6 times the depth of
the flow. / WaTg &t T&x18 & 0.6 THT WX 7Tfd i ATITI

(c) Measuring the average velocity at multiple depths.
| fafera wevrsa W Sfied Tfd et A9

(d) Measuring the velocity at the riverbed. / 7t & da
QR 71 &l AT

Ans. b | Sol. :The one-point method involves
measuring the velocity at 0.6 times the depth from
the surface. This location represents the average
velocity of the flow and is widely used for accurate
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discharge calculations./aw-tfge fafer & gag @ 7w & 0.6
AT TR TIfd ht AT ST 8| I8 RN YaTg i $iad 71fd a1
yfafAfera oxar g ik Tdia st T & faw aages 0 d
U fehaT STTaT g1

Q27. What is the main objective of a hydrographic
survey in coastal engineering?/ada ssfifAaRa &
STHTHY Fd&T0T 1 J&T 38T HT &2

(a) To assess soil strength / gt & ATehd T 3T BT
(b) To measure wave height / @& & $arg AT

(c) To analyze sediment transport and erosion / deT&c
gyRagH 3R Fera &1 fa=Awor AT

(d) To identify marine biodiversity / @9g! Sa fafaerar &r
Ugg AT

Ans. c | Sol. : Coastal hydrographic surveys analyze
sediment movement and erosion to plan protective
structures. /add STATHT Td&TuT deTsSe & URag 3R Hherd
1 fA=AT0T el B, [T gRem Txa-1si & a1 a9 |
geradT A 81

Q28. Which instrument is used to measure stream
velocity accurately/<Tet arg i nfa &l 9t Fa @
719 & fAQ 1= T IuehoT IuLhT fhaT SiTar @2

(a) Barometer [ sRiHiex

(b) Acoustic Doppler Current Profiler (ADCP) / Tepife®
SIIeR e MHISeR

(c) Hygrometer / grgutHiex

(d) Thermometer / aHiHeR

Ans. b | Sol. : ADCP uses sound waves to measure
water velocity at different depths./ADCP eaf @t o1
3y fafs TevTEal W STet 37 bt ATUA & AT Rar B

Q29. What is the formula for calculating river
discharge? /=<t varg & 7o & forg i a1 g wahT
o SIrar g2

(a)Q=AxV

(b)Q=m=xg

()Q=dxt

(dQ=pPxV

Ans. a | Sol. : River discharge (Q) is the product of
cross-sectional area (A) and velocity (V)./7& ga1g (Q)
hig-TaRmd & (A) 3R 3 (V) & [0 & ¥ H ATAT ST
gl

Q30. Which equipment is primarily used for
velocity measurement in the two-point method? /
gi-feig fafa & nfa 7o & foe ge=a wu | fFw Iueszor &t
Iugi fokar SiTaT 82
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TWO POINT METHOD
(a) Dumpy level / st dae
(b) Current meter / @i Hiex
(c) Digital planimeter / f3fSiea wiriHIex
(d) Theodolite / faatsiamse
Ans. b | Sol. :A current meter is used to measure the
velocity of water at specific depths, such as 0.2 and
0.8 of the total depth, in the two-point method. It
ensures precise velocity measurements required for
discharge calculations./@<e Hiex &1 IuahT fafre Tgwrsat
R UT <t 1 71O & iy o Sirar €, S foh gt TevTs ot
0.2 3R 0.8, g-fdfg fafer 7| @g fewarst Mo & foiw smasasw
Gte Tifd Ao AR ear g1

www.teachtoindia.com

Trade Theory

Q31. Why is a floating object method used in
measuring stream velocity?/siet yarg & wfa arga &
geAifeT sitestae fAfY w1 Iuai o= favan simar 82

(a) It is the most accurate method / I8 9e9 9éte fafdr g
(b) It is a simple and cost-effective method / ag T
TR 3R fhwprrct fafer §

(c) It measures river depth accurately / I8 g} &l TgeTs
Pl Tt T F ATYAT &

(d) It can be used in deep-sea surveys / 8 TR g
Gderor & IuANT fhaT ST TehdT &

Ans. b | Sol. : The floating object method is a simple
and cost-effective technique for estimating stream
velocity. /aenifeT sifssiare fafer STt arg &t nifd &1 srga™
T & oI o TRt 3R fhmradt deprian gl

Q32. What is the significance of using GIS in
hydrographic surveys? [Saardt @ideror & GIS a1
IUGNT T T T Hged &2

(a) It helps in visualizing and analyzing water bodies /
g SicT Ml bl @ 3R fI=AWoT T H HGg T &

(b) It measures air humidity levels / g arg T &R ol
AT §

(c) It increases river discharge / Ig -l UaTg ! 9@AT &
(d) It prevents water pollution / I8 ST UGNUT &l IchdT &
Ans. a | Sol. : GIS technology is used to analyze and
visualize water bodies, making hydrographic data
interpretation easier./GIS de-ieh STeT fAeprl & fasaror
3R gedfteReuT & iy SuahT i St 8, e STt Ser i
R ST gl St 8
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