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Preface | udra+T

This book, Draughtsman Civil, 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 ¥ &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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Syllabus

Modules

Trade Theory

Safety

Occupational Safety and Health

Basic Engineering
Drawing

Familiarisation and Information about the Institute and Trade, Layout of Drawing Sheet, Folding
of Drawing Sheets, Free Hand Technical Sketching of Tools in Civil Work, Symbols for
Architectural & Building Drawings, Line, Plane Geometrical Construction, Types of Scales,
Projection, Isometric Projection, Geometrical Solids, Oblique Projection

Masonry Timber and Wood Products, Protective Material: Paints & Varnishes, Sequence of Construction
of a Building
Foundation Site Exploration, Deep Foundation, Simple-Machine Foundation

Temporary Structure

Shoring, Under Pinning

Treatment for
Building

Damp Proofing, Termite Proofing, Fire Protection

Arches and Lintels

Arches, Lintels with Chajja

Chain Surveying

Introduction, History and Principles of Chain Survey and Instruments Employed, Introduction
about Chain Survey Instruments, Knowledge of Mouza Map

Compass Surveying

Identification and Parts of Instruments in Compass Survey, Determining the Bearings of a Given
Triangular Plot of ABC and Calculation of Included Angles

Plane Table Surveying

Instruments Used in Plane Table Surveying

Carpentry Joints

Carpentry Joints-I, Windows and Ventilators

Electrical Wiring

Safety Precaution, Elementary of Electricity

Floor

Floor (Ground)

Vertical Movement

Vertical Transportation, Classification of Stairs According to Material and Requirements of Good
Stair, Lift or Elevators

Pitched Roof

Roofs, Trussed Roof

Levelling

Introduction and Terms Used, Holding of Levelling Staff, Temporary Adjustments, Types of
Levelling, Differential Levelling (Fly Levelling & Check Levelling), Level Field Book, Problems on
Levelling, Temporary Adjustments of Level, Longitudinal Sectioning and Cross Sectioning,
Introduction to Contouring, Preparation of Topographic Map, Trigonometric Levelling (Indirect
Levelling), Reconnaissance Survey in Road Project

Theodolite Survey

Introduction to Theodolite, Theodolite Definitions and Terms

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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2. Basic Engineering Drawing | g sif9ifach fa=or

2.1 Familiarisation and Information about the Institute and Trade | ¥®m<

3R 28 & aR & gR=Y 3HiR SR
ORTHOGBAPHIC PROJECTION ISOMETRIC PROJECTION
(3itfmfthe geur) (mzEmfed yeu)
,—TOP VIEW
(SR 31 5) 30° AXES
(30° 3187)
- | - o
| . TRUE LENGTHS
FRONT VIEW SIDE VIEW A ALONG AXES
(6T 1 ged) (g g¥7) KilF s (arelt % w1 T )
CAVALIER PROJECTION (aferR o) CABINET PROJECTION (1fiRe weiqur)
RECEDING LINES (45°) RECEDING LINES (45°)
(1 g2 aTelt V@I (45°)) (de & arelt Y@ (45°))

FULL DEPTH SCALE (1:1)
(qof Tewrg et (1:1))

HALF DEPTH SCALE (1:2)
(amelt RIS e (1:2))

Fig. 2.1: Types of Projection in Engineering Drawing | gsfifRafiw grgn & uatqor & yarR

2.1.1 Definition (Fig. 2.1)

Draughtsman Civil trade deals with preparation of
technical drawings related to construction works
such as buildings, roads, and structures.

2.1.2 Meaning of Engineering Drawing:
Engineering drawing is the graphical representation
of objects with accurate dimensions and standards,
used for communication in construction and design.
2.1.3 Role of Draughtsman Civil:

A draughtsman prepares detailed drawings, assists
engineers, and ensures accuracy in plans for
execution at site.

2.1.4 Objectives of the Trade

To develop skills in drawing preparation,
interpretation, and use of standard drawing
instruments.

2.1.5 Preparation of Drawings

Drawings are prepared using drawing instruments
or CAD software following standard codes and
symbols.

2.1.6 Reading and Interpretation of Drawings

It involves understanding symbols, dimensions, and
notes for proper construction work.

2.1.7 Scope of Work

Includes preparing plans, elevations, sections, and
working drawings.

www.teachtoindia.com

2.1.1 R (Fig. 2.1)

SoeTaH RAfad &3 wial, gge! ofik dxamnet S fAmfor
T G TS dep-ich! STRE! ht ARt & Haifdd g1
2.1.2 SehifQaf grgm o e

gefifafi g aegsit o1 9éie Sl SR A o 9Ty
Tiftheret eToT §, fSirepT Iuah fAafoT ofR fesimea & 9aR
& forg forar STraT 81

2.1.4 gracaa= fafae & offar

TR el & SR wiel R foharag= & fog atsreit 7
G&enar GATYd el 81

2.1.5¢8 & 32

ST Sl JORI, SREAT 3R HI-eh ST87T IUGRUT oh IUANT H
i1 faehfd ST

2.1.6 ZTST Y a9t

T CAD TR &l IUTNT Shich IR i STt g |

2.1.6 SIS T U AR =T

ST MM gl gl

2.1.7 &l 1 &

8 OioHY, TfedsM, YoM 3R SR 3R IR AT
NIESE]

2.1.8 Ao shafaat d &t

STURHA T8¢ SSlaR] ol STera- SR SR detert &
1Y I U™ el gl
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2.1.8 Work in Construction Companies
Draughtsman supports site engineers with updated
drawings and modifications.

2.1.9 Work in Design Offices

Preparation of detailed and presentation drawings
using CAD.

2.1.10 Tools and Equipment Used

Drawing board, T-square, set square, compass, scale,
pencils.

2.1.11 Applications

Building plans, road layouts, drainage drawings.
2.1.12 Types of Scales

A scale is used in engineering drawing to represent
large or small objects in a convenient size.

Type Main Purpose

Plain Scale Measures two units or a unit and
its subdivision

Measures smaller subdivisions
accurately

Diagonal Scale

Provides finer measurement
using vernier divisions

Vernier Scale

Comparative
Scale

Represents the same distance in
two different units

Scale of Chords | Measures and constructs angles

2.1.13 Plain Scale

Definition: A plain scale measures a unit and its
subdivision.

Principle: The representative fraction (RF) relates
drawing length to actual length.

Construction: Calculate scale length, draw the line,
divide it into main units and subdivisions.
Procedure: Mark the required main unit and
subdivision and read the distance.

Uses: Linear measurements.

Solved Example: RF = 1/50, maximum length =5 m.
Scale length = RF x actual length = 1/50 x 5000 = 100
mm.

For 3.6 m, reading = 3600/50 = 72 mm.

2.1.14 Diagonal Scale

Definition: A diagonal scale measures smaller
subdivisions than a plain scale.

Principle: Diagonal lines divide a small interval into
equal parts.

Construction: Draw the scale, divide the
subdivisions and draw diagonals.

Procedure: Select the required unit and read the
diagonal subdivision.

Uses: Accurate small measurements.

Solved Example: RF = 1/100, maximum = 2 m. Scale
length = 2000/100 = 20 mm. For 1.35 m, drawing
length = 1350/100 = 13.5 mm.

2.1.15 Vernier Scale

Definition: A vernier scale provides finer
measurement using two graduated scales.
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EEIERELERIGIE

SISl dUT IUFTUTSTHI F i |
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3.6 m & forg &f$m = 3600/50 = 72 mm
2.1.14 ST Shed

GRMTST: ST Thel Gl Thel hl ger=l | BI¢
Iufdrsi &t ATUaT 81
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Principle: The difference between main-scale and
vernier divisions gives the least count.

Construction: Prepare the main scale and attach the
vernier.

Procedure: Read the main-scale value and add the
coinciding vernier value.

Uses: Precise measurements.

Solved Example: Main-scale division = 1 mm; 10 VSD
=9 MSD. Least count = 0.1 mm. If main reading = 24
mm and 6th vernier division coincides, reading = 24 +
0.6 =24.6 mm.

2.1.16 Comparative Scale

Definition: It represents the same distance in two
different units or systems.

Purpose: To compare measurements.

Principle: Two scales are constructed with suitable
RF values.

Construction/Procedure: Calculate lengths, draw
both scales and mark corresponding values.
Applications: Conversion and comparison of units.
Solved Example: 1 inch =254 mm. A50.8 mm
distance represents 2 inches.

2.1.18 Scale of Chords

Definition: It is used for measuring and constructing
angles.

Purpose: To construct angles accurately.

Principle: Chord length depends on the angle
subtended at the centre.

Construction/Procedure: Draw a chord scale from a
circle and mark angular divisions.

Applications: Setting out angles in drawings.

Solved Example: To construct 60°, take the 60°
chord from the chord scale and use it as the required
chord.

2.1.19 Orthographic Projection

It represents an object by front, top and side views
on reference planes. First-angle and third-angle
methods are commonly used.

Solved Example: For a 60 x 40 x 30 mm block, draw
the front view 60 x 30 mm, project the top view 60 x
40 mm and obtain the right-side view 40 x 30 mm.
Isometric Projection

It represents three dimensions on one drawing using
isometric axes, generally 120° apart.

Construction and Procedure

Draw the isometric axes, mark length, breadth and
height, and complete the visible edges.

Solved Example: For a 60 x 40 x 30 mm block, mark
60 mm, 40 mm and 30 mm along the three axes and
complete the block.

2.1.20 Cavalier and Cabinet Projection
Both use receding lines, commonly at 45°. Cavalier
uses full depth, while Cabinet uses half depth.
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Rgia: 7= ©he 3R g R oo™ & SiaR @ sieudHis
T giar g1

RAmtor: g&7 ©hd IR & 8k afaR @)
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0.6 =24.6 mmI

2.1.17 gA-ITHE Shel
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2.1.18 HigH &I Thel
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Solved Example: For a 60 x 40 x 30 mm block, draw
the front face and receding lines at 45°. Use 40 mm
depth for Cavalier and 20 mm for Cabinet.

Trade Theory

&1 faam gaim 3aTeRoT: 60 x 40 x 30 mm ifeh & feig
A oAl Theleh gTY 3R 45° TR Ui ST dTeft @i i |
Fafermr & fg 40 mm 8ik Ffse & fag 20 mm g
ol

2.2 Layout of Drawing Sheet | g1E% 2fte &1 Asmse
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NAME SHEET NUMBER
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Fig. 2.2: Engineering Drawing Layout and Title Block | gsfiifRafr gréw dsmnse vd erged v

2.2.1 Definition: (Fig. 2.2)

Layout of drawing sheet refers to the proper
arrangement of borders, margins, title block, and
drawing space as per standard practice.

2.2.2 Meaning of Drawing Sheet Layout

It ensures uniformity and clarity in engineering
drawings, making them easy to read, store, and
reproduce according to BIS/NIMI standards.

2.2.3 Constructional Features

Borders:

Borders are drawn at a fixed distance (usually 10
mm) from sheet edges to define the working area.
Margins:

A wider margin (about 20 mm) is provided on the left
side for binding, while other sides have standard
spacing.

Title Block:

Located at the bottom right corner, it contains details
like drawing title, scale, date, name, and sheet
number.

Drawing Area:

The space inside borders where the actual drawing is
made.

2.2.4 Procedure:
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2.2.1 gy (Fig. 2.2)

TS e T ASMMIT AT TATSHT oh SUR diex, Ao,
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2.2.3 ST fagtwany
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forar Sirar & foh a8 feet =8
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Fixing Sheet on Board:

The sheet is fixed on the drawing board using clips
or tape to prevent movement.

Drawing Borders and Title Block:

Borders are drawn first, followed by the title block
using proper dimensions.

2.2.5 Applications:

Used in all engineering and construction drawings to
maintain standard presentation.

Trade Theory

d1S3 3R eTSed scileh STT:

T Ug Siex S¢S 8, 39ch d1G 3rad ST & a1y
T15ed sdlfeh ST ST &

2.2.5 VAT

A Ufa §1Y @A & forg a+ff Ssfifrafir ofk fAmfor
ST | SHeh! IUANT bl SITdT 81

2.3 Folding of Drawing Sheets | g1 2ftel &1 wifesT
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| I | l
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Fig. 2.3: Folding Procedure of Large Drawings into A4 Size | a2 =1 &t A4 3R & #ieA &t ufehar

2.3.1 Definition: (Fig. 2.3)

Folding of drawing sheets is the process of reducing
large size drawings into a standard size for easy
storage, handling, and filing.

2.3.2 Folding for Proper Storage and Handling:
Large drawings (A0, A1) cannot be stored directly in
files. Folding ensures that the title block remains
visible on the top after folding, which helps in quick
identification and retrieval.

2.3.3 Procedure

Folding Method as per Standard Sizes

The sheet is first folded along vertical lines into equal
sections, bringing it to A4 width. Then horizontal
folding is done to obtain A4 size. Care is taken to
keep folds neat and avoid damage.

Final folded size should be A4 (210 x 297 mm), with
the title block visible on the front side.

Applications

Folding is used for easy filing in folders,
transportation, and protection of drawings in offices
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2.3.1 R (Fig. 2.3)

aTeT 3R wrsfelt & forg aHe SR & uRafdd & &t
ufehar g1
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3'5“.“"" - .
ThITeST T ITTNT thicgl & AT Wigfelt, aRag ik
Fraterdl aur fAAfor Qe o= grE G grem & fag fhar
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and construction sites. It also ensures systematic
record keeping as per industry practice.

Trade Theory

ST g1 Tg IeNT A3 oh AR AaeAd 3ifHeg 3@+ ol
ft gFfda exar g

2.4 Free Hand Technical Sketching of Tools in Civil Work | fafae #rf & sawoi &

hY &3 dan-icht WhfET

CIVIL FREEHAND SKETCHING | fafae wigs Wi

TROWEL

PENCIL
. «—— PAPER SHEET
TR e

PRACTICE HAND
ST 8T

COMMON CIVIL TOOLS
ffee

SPADE
Brast

Fig. 2.4: Civil Freehand Sketching and Common Tools | f@fa« higs @hiin g T Iuewor

TROWEL  PLUMB BOB

ASERCIC]

HAI;%M ER

2.4.1 Definition: (Fig. 2.4)

Free hand technical sketching is the drawing of
objects without using instruments, maintaining
proportion and shape accuracy.

2.4.2 Drawing without Instruments

Sketching is done using a pencil and paper only. It
helps in developing visualization and quick drawing
skills required in workshop and site work.

2.4.3 Tools (Examples)

Common civil tools sketched include hammer, spade,
trowel, and plumb bob.

2.4.4 Procedure

Observe Shape

Carefully observe the object, its size, proportion, and
important features.

Draw Outline

Lightly draw the basic outline of the object using
simple lines and shapes.

Add Details

Include necessary details such as handle, edges,
curves, and finishing lines to complete the sketch.
2.4.5 Applications

Used for quick representation of tools, site objects,
and ideas where detailed instrument drawing is not
required. It is useful in field work, discussion, and
preliminary design stages.
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OBSERVE SHAPE DRAW OUTLINE
JTHI HI SAATDHA PIELG) |

ADD DETAILS
foawor

OBSERVE SHAPE_ DRAW OUTLINE  ADD DETAILS
ITHR BT N FE §EY faavor &S
LOOK AT REAL OBJECT  BASICLINES & CURVES HAMDLE, EDGES, TEXTURE
APPLICATIONS
QUICK SKETCHING FIELD USE
e whfa ST, |
U\ IDEA STAGE
@ [LEIER INSTRUMENT-FREE DES!GN
SUFRI-gad fewrgT

2.4.1 9T (Fig. 2.4)

hY 8 dep-ich! Whix ag ufehar ¢ forad fodT Iuason &
TYehdT IHTY I STt B

2.4.2 fa=T Iueheull & SRE@uT

ThiThT Shaet GRS 37 ShTTST T IUTNT ehich i STt & | T8
PRI 3R WIeT R F A GATh IT TR
JRGUT hIRT AR it | g gl 8l

2.4.3 IYEHRT (IGTER0T)

I ffder Iuaron # gUieT, e, efae 3R wid aig
T Thd T ST g

2.4.4 vfekar:

SIThRR <k 3Teelleh ahe:

&, Ik HTRR, U R Agayui fagivarait st
HIaYTHIgdeh Siaelich] hi |

FTRET JTG:

TR T3 3R ST BT JUTNT ehich G i 7
TG goch ®9 § g0 |

faeror siE:

@hd ot guf & & foIg sraeaes faaror Si9 g4, fhaR,
geh 3R 3ifaw ad S|

2.4.5 VAT

feuuT & forg foraT Sirar 8, Stef fakga Suenvor saria
IR Y TAGhd] gl gidt | Tg thics &, Tdf 3R
IRV fesTeT aron & Iuift g
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2.5 Symbols for Architectural & Building Drawings | a_geheT Td Wa+ ST$T

& faT udtes
ARCHITECTURAL SYMBOLS (aRJferediT Udiih)
DOOR SYMBOLS (&xarst i)
OPILING DIRECTION
OF%N% DRECTION (gt
! SWING ARC Y
— (R =) — —— «—
SINGLE SWING DOOR DOUBLE DOOR SLIDING DOOR
(Tet T Exame) (S9eT =) (T3 <xar)
WINDOW SYMBOLS (ﬁﬁ@ﬁ H?ﬁiﬁ) ELECTRICAL SYMBOLS (ﬁ'\irc'-ﬁ ﬂ?ﬂiﬁ)
w%%&m OPET%%%%)NISM
VA VA A B N P R
“‘ I L
WINDOW - IPARALELINES | oagahem) (e (e g o) (ke areeaR)
(o a va A s /‘ PLUMBING SYMBOLS (Ferarit Siefia)
L . 5 . .
— 0 e IS o ——
WALL WATER TAP SINK DRAIN PIPE WATER LINE
(@r) (a1 7el) (Riw) @ aEy) (R B OrgeE)

Fig. 2.5: Standard Symbols Used in Building Drawings | &= =1 # uga #rieh Ueften

2.5.1 Definition: (Fig. 2.5)

Symbols in architectural drawings are standardized
graphical representations used to indicate building
components and services.

2.5.2 Standard Symbols Used in Drawings

These symbols follow BIS/NIMI standards and help
in clear and quick understanding of drawings
without lengthy descriptions.

2.5.3 Classification

Door Symbols

Doors are represented by lines showing opening
direction and swing.

Window Symbols

Windows are shown by parallel lines within wall
thickness.

Electrical Symbols

Include symbols for switches, lights, fans, and
sockets used in electrical layout drawings.
Plumbing Symbols

Represent pipes, taps, sinks, and drainage lines in
plumbing drawings.

2.5.4 Applications

Symbols are used in building plans, elevations, and
service drawings to ensure uniform communication
between engineers, architects, and site workers.
2.5.5 Examples

Common examples include door symbol, window
symbol, and electrical switch symbol.
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2.5.1 R (Fig. 2.5)

gIeehell IS H Uddieh ATchIhd UTfthehel Aeuor g1d 8
fOTeRT IUTIT e & Teah iR Tarsii ot A & forg fovar
NIGIES!

2.5.2 3TE # Uged AFS Udleh

T ydieh BIS/NIMI ATeh! bl UTei= ehed & SR <islt aaeT
& famT 18 i e Sk @Ra 99s1 & g gid 8|
2.5.3 Fffervor

ERATST Uedteh

AT chl ITch e bt faam ofiR fed gerf areft arai
ZR1 uefa fovar St 81

e udfien

RURIETIGI

e udten

& &9, d1ge, T 3fR diche o Udieh A gid &, St
faela Aemm3e e # IuAhT fohy S &

i uedten

3 urgy, 71, R 3R STat Fepreht wrsi oY i grg
gerfd €1

2.5.4 RN

Uil ol ITTNT M- AroT-Tai, Yot 3R ¥ar gem &
I Yehey TaR gAY gt gk

2.5.5 3IqTER0T

T SATER0T H &XATST Ulieh, el Ueten ofk fogga
&g gt nfaet &1
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2.6 Line | ¥&r1

ENGINEERING DRAWING LINES / Solif=afRar S8 a1+

Trade Theory

VISIBLE LINES & HIDDEN LINES CENTRE LINE & DIMENSION LINE
vusnsus LINE HIDDEN LINE CENTRE LINE DIMENSION LINE
(@ g an X /X';— (o )
5\\ CKS Tavcomuos e
(&R & ey Tereht P )
HONIE THIN CHAIN LINE [ E
THICK CONTINUOUS LINE (urett I ) [ i
SECTION LINE (gR#)
SECTION LINE (&fzm) CONSTRUCTONAL FEATURES
SECTION %NE LIT%F%C;‘(Q%SS LIN(%;TAﬁTET#E)RNS
e ) THICK (F1CY) s THIN (Teedt)
(Visible Line) (Hidden, Centre, etc.)
L:?ﬁlz'q;?:;w LINE PATTERNS (Y@ de+)
( ) INDICATES CUT SURFACES CONTINUOUS —IJSED_ - E};/.\m -
i (PreR) @) (&)

Fig. 2.6: Classification and Types of Engineering Lines | gshifAaf I@rai o1 aeffereor e yaR

2.6.1 Definition: (Fig. 2.6)

Aline is the basic element of engineering drawing
used to represent the shape, size, and details of an
object.

2.6.2 Basic Element of Drawing

All drawings are made using different types of lines.
Proper use of lines ensures clarity and accuracy as
per BIS/NIMI standards.

2.6.3 Classification

Visible Line

A thick continuous line used to show visible edges of
an object.

Hidden Line

A thin dashed line used to represent invisible or
hidden edges.

Centre Line

A thin chain line used to show the axis or centre of
circles and symmetrical objects.

Dimension Line

A thin line with arrowheads used to indicate
measurements.

Section Line

Thin inclined lines used to show cut surfaces in
sectional views.

2.6.4 Constructional Features

Line Thickness

Different thicknesses are used (thick, thin) to
distinguish features.

Line Types

Lines vary in pattern such as continuous, dashed,
and chain lines.
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2.6.1 R (Fig. 2.6)

@ 3R, ATY 3R faavur & veffa &=a & forg fohar Sirar
gl

2.6.2 ZTST T I dcd

Tt grEn fafea TR &t 13Tt 1 ITANT Tch 18 STt
g1 3@raif &1 I IudhT BIS/NIMI AT-ehl & STER
wEdr 3R Idehar AR a8l

2.6.3 Fffenzor

g2a Y@

Teh B gad a1 fordent Suai fonedt axg & fezas 2 arat
oY @t 1A o foly fohar STraT 81

g Y@

Qeh Udel! 928 T foident IuaT 3rgey a1 f30 gy fhari et
T fRTd et o forg fopam ST 81

thg Y@

Uk Udel! o 3T fSIeehT Suai gt 3R Fafid awgsit &
3787 T chg;, ol g1 o forg fohaT STraT 81

SITTH &1

ARY & T Tep T et AT fSITent U ATY ot gorf+ &
fore foram STar 81

TR @

&he §Q 9T ehl YeRel o H EiA o flg uaedt fovedt @]
I Y STt g1

2.6.4 G¥E-TTH<h fagtoary

3@ i Aerd

fafora Mergat (F1, uaeft) o Suah RAgivarstt et arer-
3T fea & forg fopar Srar 81
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3T & UhR
FGTY 30+ Tet F {94 gidl & 919 Tad, 338 3R I+ @ |

2.7 Plane Geometrical Construction | ¥9d« safada Amfor

INTRODUCTION & METHODS | uf¥=ra 3z faftrat

SET SQUARE

/a\ COMPASS SCALE e wRw

DEFINITION | afruTsT: > CONSTRUCTION METHOD | frafor faftr: &

Geometrical Construction draws | mﬁ?ﬂu fAmfor W{a?r Uses Drawing Instruments, adhered o _, gr sm'ﬂﬁ 1 37T, few MU

accurately on a flat surface g|ven dimensions & standard procedures ™ Y 3 AT WA AR

\ Vi ‘ax
K TRIANGLE | fyet T SQUARE | af
Three-sided figure constructed | Four-sided figure with equal
using given sides or angles yoT 2 _____i_____ e sides and right angles
feg g Ayemai a1 Fivi | & e HHIM YT 3R FHSI0T
Wwa U | wwe R

PENTAGON | 9aryst HEXAGON | ey
Five-sided polygon Six-sided figure constructed
constructed using geometric using a circle and equal
methods divisions
Gia YISl aTel 9gY, BE YISl arelt TP,
STt faftai @ T 3R T faureri @

Fig. 2.7: Geometrical Construction Methods of Basic Shapes | 7a strepfaat it snfaedta fAator fafaat

2.7.1 Definition: (Fig. 2.7)

Plane geometrical construction is the method of
drawing geometrical shapes accurately on a flat
surface using drawing instruments.

2.7.2 Construction of Geometrical Shapes on Plane
Shapes are constructed using compass, scale, and
set squares as per given dimensions and standard
procedures.

2.7.3 Types:

Triangle:

A three-sided figure constructed using given sides or
angles.

Square:

A four-sided figure with equal sides and right angles.
Pentagon:

A five-sided polygon constructed using geometric
methods.

Hexagon:

A six-sided figure often constructed using a circle
and equal divisions.
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2.7.1 9y (Fig. 2.7)

SUINT hich FHAA Hdg R AT STl ol Géler &Y
& T ST B

2.7.2 §9dd R AR sirpfaal st Awfor:

STehTAT ShuTd, Thel 3R T THRRR T ITTNT ehdh &g Mg
STATAT 3R AR Ufcharail & STHR 1S S 8|

2.7.3 U&R:

Raget:

e agsTratt arett repfal, fS g g wgsmratt ar it &
STYR TR ST ST 8|

LB

IR ST arett 3repfa fores Teft ofaid T ofik I+t
SIUT FHGIUT B B

Yyt

gier Trat arent gy, i s fafeat & smmar simar
gl

geysT:

B8 oTrail areft aefa, oG ura: uek g ofk g

AT & ATegH @ SR ST 8
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2.8 Types of Scales | @het & URR

Trade Theory

CLASSIFICATION | aTﬁamr

PLAIN SCALE | |TeIRUT ¥hel

VERNIER SCALE | affaR @bet

Measure reading

Main Division  Sub-division Main Scale ; 15
T AT \/ TS —>4 km 5 hm ﬂ'@l—ﬁv—d\ with precision
0 10 2 km

]lllllllllllll
Kilometer (km)

Hectometer (hm
fepeiritex (ferfl) Faerier (&)

%0 10 200 300 400 500 600 m
Lol vyl
Vernier Scale

Vernier Scale /
Verier TR whel

DIAGONAL SCALE | i@ whet

3 m 4dm 7 cm 7 cm

.

Mam lelSIOﬂ a RF i

Sub lelsmn
/\ decimeters (dm)|évﬂtﬁa(3vh / ntimeters cm)|ﬁaﬂa¥ ()« 3g-mmT e

[ SCALE CALCULATIONS | ®bet &Y o1
MUY RF

APPLICATIONS | 31yt

A

|-Scale Length | Wiﬁ?@é] i A m%,, @ ”Eﬁ
e AT g e b =) EAGNEEE
0 2 mgx3 I e it 8 MAPS (distances)  PLANS  "DRAWINGS
SNTQTH Lo faRE s w1 (iﬁ’ﬁ) W sfaRTgET

Fig. 2.8: Classification of Engineering Scales | svﬁﬁuﬁﬂﬁmzmmﬁamr

2.8.1 Definition: (Fig. 2.8)

A scale is a ratio that represents the relationship
between the size of the drawing and the actual size
of the object.

2.8.2 Scale Represents Ratio:

It is expressed as Representative Fraction (RF), where
RF = (Drawing size) / (Actual size).

2.8.3 Types:

Plain Scale:

Used to measure two units or a unit and its
subdivision.

Diagonal Scale:

Provides more accurate measurement up to smaller
units using diagonal lines.

Vernier Scale:

Used for very precise measurements by using a
vernier division.

2.8.4 Constructional Features:

Scale Length:

Depends on RF and maximum length to be
measured.

Divisions:

Main divisions and sub-divisions are marked clearly
for accuracy.

Procedure:

First calculate RF, then determine scale length. Draw
a line and divide it into equal parts. Add sub-divisions
or diagonals as required.
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2.8.1 gy (Fig. 2.8)
Thel Teh 3IUTd & ST STSTT oh SThR 3R 9% o ardideh
3R & st T ohl aATAT &1
2.8.2 Thel gRT 3uTd &1 fAsgor:
34 ufafafe f99 (RF) & ®u & sga< fohan SIram €, STef
= (TS T 3MTHR) / (aT=dfdeh MTHR) |
2.8.3 UhIR:
TTLRUT Thel:
3l geRTSTT AT Teh SRT8 3R ITeh IUTAHTSH et HIUA o folg
IuanT fohar STraT 81
foader whet:
forden RaTaft a1 IUTNT Hch B gh1sal deh 31T Tl
AU Ue™ ahdl gl
iR whe:
afaR AT &1 ITTNT Tch 31dd Iélas AU & fag
IughT fohar STraT 81
2.8.4 H3ATHR fahwary:
Th &l darE:
Tg RF 3R A1t ST aref) 3ifdenas g o ek et 81
fasarer:
7= farer ok Iufawre éiedr o foig Te wu &
Sifehd fopg Srd 81
uferar:
a8 Ug RF &l T0MT e, fohR Whet <hY oars RaflRd @2l
Ueh a1 i 3R 39 I 9T § faanfod e
ST RATIIR IufaHTai a1 fofer @y TS|
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2.9 Projection | u&igor

Trade Theory

PROJECTION (M&rur)
ORTHOGRAPHIC PROJECTION (cig@Iviia wergur) PRINCIPAL PLANES (§= <d)
PROJECTION LINES PROJECTION PLANE VERTICAL PLANE (VP)
OBJECT (9&ygur XEmw) (&gor ) HORIZONTAL PLANE (HP) (SuwfeR T (VP))
(@) (&St e (HP))
FRONT VIEW
~= (W 1 399)
OBSERVER T PROJECTION METHODS (siaraur faftrai)
(B&rh) (3D 9 2D T ) FIRST ANGLE PROJECTION | THIRD ANGLE PROJECTION
(12 PYoT HarqoT) (it o warqon)
TOP VIEW
(SR 1 &1 324) VP THIRD QUADRANT  |VP
FIRST QUADRANT OBJECT FRONT VIEW (qcita ) TOP VIEW
& T (@%q) (A BT 33) (SR 31 59)
o Y| © T
; JE; HP  § j HP
OBJECT between OBJECT between VP TOP VIEW HP between FRONT VIEW
VP & OBSERVER (a%g VP 3R Dera 3 (TR B 37) VP & OBSERVER (A 1 54)
(a¥g VP 3iR derd & dr) (HP, VP 3R Y& & i)

Fig. 2.9: Orthographic Projection and Its Types | sitafurfthes u&tqor v 3Tk R

2.9.1 Definition: (Fig. 2.9)

Projection is the method of representing a three-
dimensional (3D) object on a two-dimensional (2D)
plane using standard drawing techniques.

2.9.2 Method of Representation:

It helps in showing the exact shape and size of an
object by projecting its views onto reference planes.
2.9.3 Types:

Orthographic Projection:

A method where different views (front, top, side) of
an object are drawn separately.

First Angle Projection:

Object is placed in the first quadrant; views are
arranged in opposite positions.

Third Angle Projection:

Object is placed in the third quadrant; views are
arranged in the same direction.

2.9.4 Working Principle:

Projection is done by drawing imaginary lines from
the object to planes.

Projection on Planes:

HP (Horizontal Plane):

Used to obtain top view.

VP (Vertical Plane):

Used to obtain front view.

Block Diagram / Schematic:

Shows relation between object, HP, VP, and
projection lines.

2.9.5 Applications:

Widely used in engineering and construction
drawings for accurate representation of objects.
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2.9.1 R (Fig. 2.9)

y&uur gg fafdr g e A1 38T ddh-ia! a1 IUTT ek
f-amarh (3D) axg @t fg-smanft (2D) 9dd wR uefRid
fohar STaT 81

2.9.2 fAsyur i fafa:

Ig Geof gHad! R a5 & A gl ot neifid avdh 3Tk
Ik ATRR IR ATY ht Uefid et H Tgrieh gidT 8l
2.9.3 UHR:

Situfunfthes wetgor:

U fafe o a¥g o fafv= g (I, S, u1%) sre-
3T §4TY ST &1

AW HI0T geiqur:

IGH I & YA IgAf # @1 S1d1 8; 57 fawsdta fRafaat
T agafedd fhu Sid 81

e ot welgor:

ZTH a%] Bl g IJUTRT F @T ST §; 599 3 fgem &
g fohu STd 81

2.9.4 Frf fagia:

Y& q&g & THA deh chicdl~ch @G Elaeny fohar ST
gl

A TR wegur:

HP (&fas auaa):

IO 394 UTd A & g Iugi fowan Sirar 81

VP (Seafer audaa):

T I 3T U eh o forg Iuai fokar sirar g1

wleh NG [ whiafee:

gg a%g, HP, VP 3R ueiuur R@raii & off9 deie ot qxifdr gl
2.9.5 AN

&gt & Téta fAegur & forg gefifAafar ofik fAmfor g &
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ek U T IuANT fohar STraT 8|

2.10 Isometric Projection | swfada ueiqor

DEFINITION | ufRsmr

1( 3D REPRESENTATION OF OBJECT | a%g &I 3D fwsuur |

¢ 3D REPRESENTATION ON 2D PLANE
2D GHae W 3D L1 =
¢ ALL THREE DIMENSIONS
SHOWN CLEARLY ; REGULAR 3D ISOMETRIC
| s e w0 g s & PLAN  REPRESENTATION

HELP VISUALIZE SHAPE, SIZE, & PICTORIAL VIEW
STRUCTURE IN SINGLE DRAWING [AC
T 81 3R # TR, A9 3R

T H T95H § T8RS

3\

s

CONSTRUCTION | fasfor

~\

~—> STEP 1: DRAW ISOMETRIC AXES —
WOT 18 SHET qTHT

Vertical Axis
Feafer sy

Mark dimensions
on axes | 31&l & @Y
Smam @t fRifga

~—— STEP 2: CONSTRUCT OBJECT
TROT 2: g o1 FAmfor L )

Parallel Lineg
AR 3@

Complete object

APPLICATIONS | 3rsraiT

Engineering Drawings

2.10.1 Definition: (Fig. 2.10)

Isometric projection is a method of representing a
three-dimensional (3D) object on a two-dimensional
(2D) plane, where all three dimensions are shown
clearly.

2.10.2 3D Representation of Object:

It provides a pictorial view of the object, helping to
visualize shape, size, and structure in a single
drawing.

2.10.3 Features:

Axes at 120°:

In isometric projection, three axes (vertical and two
inclined) are drawn at 120° to each other.

Equal Scale along Axes:

Measurements along all three axes are taken in the
same scale, ensuring proportional representation.
2.10.4 Procedure:

Draw Isometric Axes:

First, draw one vertical line and two lines at 30° to
the horizontal on both sides.

Construct Object:

Mark dimensions along the axes and complete the
object using parallel lines and proper edges.

2.10.5 Applications:

Used for visual representation of objects in
engineering drawings, presentation work, and
understanding complex structures in construction
and design.
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Inclined Axes using proper > _{:?} Used for visual re i
3 i presentation
gH g o 120° Angle g fard L 2B
. L, T UGN gk I
120° ot AN ) .
ot 2 Visual Presentation
41GLS,  Presentation work
\ l o, w Complex Struct
omplex Structures
- \_ _ _ EQUAL SCALE PROPORTIONAL g Understanding
\—30° to Horizontal Horizantal Line ALONG AXES REPRESENTATION ‘FHH! construction and design
dfosT & 30° fost T 31l & T HA el AT E!LLI_IA & GG
8 J \ . J/
Fig. 2.10: Isometric Representation of Object | a¥g @1 Fwfada fA=egor

2.10.1 gRsmuT: (Fig. 2.10)

AR neto gg fafd & S B-smanft (3D) axg &t
- (2D) THAS IR 39 TR Uafid fohar Sirar g e
3G {1 e wE w0 g fears &)

2.10.2 a¥g @1 3D fAzsyor:

g g ol T 394 U ohdl 8, fS9ad Tah gt eR@ #
IGdh 3AThR, AT 3R T &t A § TgradT [Berd! |
2.10.3 fagtwary:

120° Y? 31&f:

AR veaor H i 318 (Yeh Jeafer ik & ek gu)
Uh-gER ¥ 120° W §-1¢ J1d 8

31efl & 91y guE Whel:

A sreff & T AU IHE The | o sirar g, e
srguTfereh feuor FiAfdd giar g1

2.10.4 ufehar:

gufAdT 3181 9T

Y Uget Ush FHedfer Rar 3R gl ok &fast § 30° R &t
¥gd i)

ag o1 fAafor:

31eft o Ty STl ot RAfgd &R SR THMIaR J@T3i qon
3fRa foRRT a1 IuTIT ek %] ht got i

2.10.5 3guANT:

Sfifrafa g, ugdianeor o e fAmfor ofk fewga &
Sifee TRamTel ont e o forg aegait & g fAegur 4
IughT fohar STraT 81
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2.11 Geometrical Solids | saifda g
— DEFINITION & OVERVIEW | aRTeT 3R raetier
Geometrical Solids are 3D shapes. | saTfadty sk B-smam ¢ g
— — Used in Engineering/Construction Drawings. | gsitfafér 3R fRmfor grém & guat,
g e Forms the basis for structural design. | EREATHS dcdl 3R ?ﬂﬂaﬁ & fSsirEH a1 smur.

CLASSIFICATION / TYPES | affer?ur / uehR

Cube Prlsm POL"GONAL BASES RECTANGULAR races || Cylinder o SIICULAR BASES
- TR IR
T e et i
™ 6 equal square RECTANGULAR FACES 2 circular bases,
e faces. POLYGONAL BASES CURVED SURFACE curved surface.
— A <— EDGE CER L
E T GAH AR 78 ot | aﬁéﬁg L %mﬁ@mm
Z%Tﬁx 2 identical polygonal bases, & AT JgYG YR,
fog ) rectangular faces. $TAdIHR {8 )
Cone « VERTEX ] ere ) Pyramid +— COMMON VERTEX |
3i g il g
CIRCULAR BASE | 1 circular base, Perfectly round, no PR — «—— EDGE
TR SR ‘ 1 vertex. edges or vertices. ﬂ,aﬁ%ma, faces e
\—— CURVED SURFACE (7% 7B) yofq: 7, S fGAR | [ meeting at a point. TRIANGULAR
WWW a *ﬁ‘fﬁiqﬁ POLYGONAL BASE— FACE%@m
T g e g,
J T8 it G feig T FAera €.
FACES (gB) are surfaces.
C.ONSTRUCgONAL FEATURES . EDGES (FR) are line intersections. " % ): | Edge (ReRD): | Vert (aﬁ\f Rig/a):
o ace (78/E): | Edge (RFmn): ertex
HIG-TcHDh ?h?“"f <" Wiz Y&g% Surface. Line intersections. ‘ Corner points.

Fig. 2.11: Classification of Geometrical Solids | Safadta slat a1 afferzor

2.11.1 Definition: (Fig. 2.11)

Geometrical solids are three-dimensional (3D)
shapes having length, breadth, and height, used in
engineering and construction drawings.

2.11.2 Solid Shapes in Geometry:

These solids form the basis for designing structural
elements and objects in civil engineering.

2.11.3 Types:

Cube:

A solid with six equal square faces.

Cylinder:

A solid with two circular bases and a curved surface.
Cone:

A solid with a circular base and a single vertex.
Sphere:

A perfectly round solid with no edges or vertices.
Prism:

A solid with two identical polygonal bases and
rectangular faces.

Pyramid:

A solid with a polygonal base and triangular faces
meeting at a point.

2.11.4 Constructional Features:

Solids are defined by faces (surfaces), edges (line
intersections), and vertices (corner points).
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2.11.1 gRmuT: (Fig. 2.11)

Sfadia Stg 3-smarft (3D) siepfaat & s dars, dterd
3R =S gt B, 3R Fivtent Suziv Sshifarafr qer fafor
TS H foha SraT 81

2.11.2 sarfafa & sk sepfaat:

3 31 RAfdet SSitfAaR & deamrere dat 3ik agati &
fSSIT8 1 SR &1 &

2.11.3 UehR:

¥

U 31 9 B 99 FTiaR IS gid 81

CLEH

U 31 fSI9H &t gTehR SR 3R Yok deh U8 gid 8l
oAF:

Teh 319 I Uah g TR 3R geh 2 faig g &1
e

Qeh quid: et a1 fores ais foher am <fi foig 1t 8t
e

Ueh 319 fS1EH < 991 Ig4ST SMTYR 3R MIdTehR Y8 gid
gl

f~fas:

Ueh 319 fSIH Qe agyT TR 3R Hehiviia g8 gid ¢ Sit
U foig R erd g1

2.11.4 AT fAdwars:

a@faﬁt[g( ), fF R (st & ufaede) ofiz ofif
faigait (i) grr uRenfa famar Srar 1
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2.12 Oblique Projection | 3iifeias weiqor

DEFINITION & WORKING PRINCIPLE | gRmar 3iR &1 Rigial

CLASSIFICATION | affeseur

OBLIQUE PICTORIAL
30388?;;%0T PROJECTION DRAWING
3feetss wdrgur fepea e
o Definition | aRwmsT

pictorial method, front face is true shape, deptin with inclined lines
femmeTa faftr, onr 4T aRafas TR #, TERTE g g8 YaEe |/

e Working Principle | a1 firgia
Receding lines at an angle (common 4%om front edges

31 ORI | 45° BIvT R 68 F areft

FRONT FACE (TRUE SIZE)

FRONT FACE | 9T T JPR)

(TRUE SIZE) |

S T (AT PR RECEDING LINES (inclined)

\ | D S et Y @aergg
/J___
e 450 45° common angle
z 45° A

CAVALIER PROJECTION CABINET PROJECTION
Haqur Ffee wagur

ju R

FULL SCALE DEPTH REDUCED SCALE DEPTH (1/2 Scale)
el TERTS T el TENTS (1/2 W)

PROCEDURE | fshar

Step 1: FRONT VIEW | 3”1 PROJECT DEPTH | TT&vT$ %1 W&qu  COMPLETE | quf 3¢
true shape and size

Z —_— i

/ gl
7/
7

—_—
45°7

45°

draw 45° receding lines

45° 6i® 9 arelt W@ TIY

draw parallel ﬂnes .
RiGIBIGEY

AMFR §

Fig. 2.12: Oblique Projection and Its Classification | 3iifscier wetqor gd 39T aifferor

2.12.1 Definition: (Fig. 2.12)

Oblique projection is a pictorial method in which the
front face of the object is drawn in true shape and
size, while the depth is shown using inclined lines.
2.12.2 Projection where Front Face is True Shape:
The front view is drawn exactly as it appears, making
it easy to understand the object.

2.12.3 Types:

Cavalier Projection:

Depth (receding lines) is drawn at full scale, usually
at 45°.

Cabinet Projection:

Depth is reduced to half scale to give a more realistic
appearance.

Working Principle:

Receding lines are drawn at an angle (commonly 45°)
from the front face to represent depth.

2.12.4 Procedure:

Draw Front View:

First, draw the front face in actual size and shape.
Project Depth:

Draw receding lines from front edges at 45° and
complete the object using parallel lines.
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2.12.1 gRwmuT: (Fig. 2.12)

3iifecten m&uoT e fRsaTes fafd & fores axg &t smr v
IR 3R 3R ATY & FE1AT STIAT 8§, STafch Tg-TS ohl
ghl g3 @rait & ArenH O vafRid faRar S 81

2.12.2 y&iqur fS9# 311 UNT aredfdes S1ehR A gidr 8:
3T 3T i Sleh I TehR FATIT SIIdT & ST I8 s &ar
g, OIras a¥g ot 99T ST gt Sirar g

2.12.3 UehRR:

Shafaar veigor:

TeWs (Fi Y 3R ST areft T@Td) et gof @het R,
T 45° TR I917 ST 8|

hfae waigor:

TGS ohl 31TE Thel deh o fohaT STTAT @ aTfeh S1fdes
TUTIAIE} WY UT g1 Goh |

ot Rgia:

TGS hl USRI et oh foTT ST U § Tep ahlUT (TTHTA
45°) IR 1t <hY 3R ST aTett 3@Td Fi=ft St €1

2.12.4 ufehar:

317 G I

Y Uget 3T {NT ahl JRdfdeh 3R 3R AT F §1G |
MERTE T H&YT:

3 fRR @ 45° IR D i 3R ST ared! 3@ Hie 3fiR
GATIIR T3 hT JUTNT ehich %] i gof el
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MCQ’s | srgfaeredta as

Q1. What is the primary purpose of folding a
drawing sheet? (g g1E7 2fte &t #iz= &1 g 322
w1 e?)

(a) To save space (RI9 g9 & forg)

(b) To improve readability (dg= & smar & fog)

(c) To match standard sizes (ATeh 3TTRT & STAR)

(d) For decorative purposes (Tsaé! Jedt & foig)

Ans. c | Sol. : Folding drawing sheets ensures they
conform to standard sizes, making storage and
handling more manageable. (g7 gfie I AlgT 3% AHH
HTRRT H A # Aeg &l ¢, fSad 38 FHTem ok dugld
AT S 8l ST 1)

Q2. Which line type is used to represent hidden
edges in engineering drawings? (gsfiffafi giEgm &
@ gu fhrt @t garfa & farg fora wepre <Y ¥ 1 Iuain
farar stTaT 82)

(a) Continuous thick line (Tad #A1é ¥a1)

(b) Dashed line (31 aTeft 33am)

(c) Chain line (sjEe @)

(d) Thin solid line (gaeft &g @)

Ans. b | Sol.: A dashed line is used to represent
edges or features that are not visible in the current
view. (321 aTeft @1 1 IUANT I fRART & farwaratt &t g
& forg forar Sirar & St adaT g | fewars 78 &a1)

Q3. Which scale type is used for enlarging
drawings? (g1E7 ot 731 e & fAQ fohe U & G
T IUANT fohar STTaT 22)

(a) Full scale (gof d=mm)

(b) Reducing scale (&H &= arelt 4|T1)

(c) Enlarging scale (12T e arert GHTT)

(d) Representative fraction (wfafafe fo=)

Ans. c | Sol. : Enlarging scales are used to magnify the
dimensions of an object for better understanding or
presentation. (SI8T &< aret A o1 AT fonet axg &
ST eht JgaR THS T UEfd & folg Fgm o forg foram smar
g1)

Q4. In the given drawing, what does the symbol

represent? / Rq wq A= & uefies o garfar @2

\
(a) Divider / fearssR
(b) Compass / @urE
(c) Vernier Caliper / affoR dhferar
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(d) Set Square / ¥¢ TERR

Ans. b | Sol. /@& The given diagram represents a
compass, a common tool used in engineering
drawing and drafting for drawing circles and arcs. It
consists of two legs—one with a pointed end and the
other with a pencil or scribing tool. In civil
engineering drawings, a compass is essential for
creating precise circular shapes and arcs, ensuring
accuracy in geometrical constructions. Recognizing
this symbol is crucial for understanding technical
drawings per IS 962:1989 standards.

Q5. Which geometric construction technique is
used to divide a line into equal parts? (fora sfada
fmtor aerfter o1 STt Tk Yar Y gwE v A Renfaa
& & A favar smar 82)

(a) Bisecting a line (3T T fgeT)

(b) Drawing perpendiculars (eis S=TT)

(c) Using arcs (AT a1 ST &)

(d) Drawing parallel lines (FAMTAR @1 &)

Ans. d | Sol.: Aline is divided into multiple equal
parts by drawing an auxiliary line, marking equal
divisions on it, and drawing parallel lines according to
geometric construction principles. / fongit 3T &t &8
T 9 F fAanfSid e & fore Tgraes a1 vd 9amHiaR
Xgraft &Y fAfe o1 IuzivT foan STrar &1 fge= hae < gue
T < fIQ gler 81

Q6. What is an isometric projection used for?
(smsaRfdes walgur o1 IuatT R fAw famar siTaT 28?)

(a) To show objects in 3D with equal dimensions (F9
STt 3 9Ty e f 3D # i & fog)

(b) To depict true dimensions of an object (a¥] &
rfaeh AT ot g1 & forg)

(c) To highlight hidden parts of an object (a%] & f@d gy
wTl &t feg™ & forg)

(d) To draw flat 2D shapes (9Ute 2D 3Tepfaat dl &= &
fe)

Ans. a | Sol. : Isometric projection helps represent 3D
objects with dimensions scaled equally along three
axes. (3gETARe uduor 3D axgait @t a1 areff & a1y g
T R @™ | Aeg sear g1)

Q7. What is the standard symbol for a window in
architectural drawings as per IS 962 - 1989? (IS 962
- 1989 & IJHR SiMfheaard giEn | Az &1 a9
uedes /T 8?)

(a) A square with diagonal lines (f=@t ¥arsit arer g
)

(b) A rectangle with diagonal lines (fazet ¥arsit e g
37T)

(c) A dashed circle (321 areT g7)

(d) A solid rectangle (3% 3mad)

Ans. b | Sol. : Arectangle with diagonal lines
represents a window in architectural plans to indicate

its placement. (foret @raff arer smad g &t g &
T Ui o ST @ ofk I9ah W &t aeT § Rarar 1)
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Q8. What is the purpose of using dimensions in
engineering drawings? (gsfiifAafin gign & smamt @
IUANT 3 hT 3229 T 2?)

(a) To beautify the drawing (S &t & s & )
(b) To specify the exact size and location of features
(FrSrwaratf & Tl R 3R WH &t fAfdE w7 & forg)

(c) To create 3D models (3D Hige §9H & o)

(d) To test materials (I a1 u<teror &eq & Q)
Ans. b | Sol. : Dimensions define the size, shape, and
location of an object’s features for accurate
construction. (Smam feRel aeg & fasivarstt & smeaR,
3R T Al Tétes fAmfor & forg aRenfya &w=a 81)

Q9. What is the standard size of an A3 drawing
sheet? / A3 gTE 2fte &1 AT THR T 82

(a) x 297 mm

(b) x 841 mm

(c) x 210 mm

(d) x 1189 mm

Ans. a | Sol. [ &r&T: The A3 size is a standard format
used in engineering drawings for detailed views and
is exactly half the size of an A2 sheet. / A3 3fTehRR Teh
HFeh UTEY g STt SoliAafReT grEn # faeqga g7 & forg Iuah
foha STrar & ok a8 A2 *fie &1 e glar 81

Q10. Which instrument is used for drawing circles
and arcs? / g1 3R =19 9 & fAg fohe Suaror &
Iugi fokar Sirar @2

(a) Divider / feamgex

(b) Compass / @urE

(c) Vernier Caliper / affeR dhferar

(d) Set Square / ¥ TEARR

Ans. b | Sol. /=@ A compass is specifically
designed for drawing circles and arcs by adjusting its
arms. [ SuTe faiy =0 & 1o+t feTaefl st THfoid ek g
3R T g9 & forg feomme fovar man 21

Q11. What is the ratio of a full-size scale? / &=-
IS Whel &l SJUTd T 8?2

Ans. a | Sol. /=@ A 1:1 ratio means the drawing is
of the same size as the actual object. / 1:1 3rJUTd a1

37 ¢ fop gieT qrafde a¥g & T TR & 81

Q12. What does a single dotted line represent in an
engineering drawing? / ssfifaafén gign # gt fAdfieR
@ R gartedt @2

(a) features / f&dt faiwamd

(b) / &z ¥@Tg

(c) / smam

(d) lines / fagfor Rard

Ans. b | Sol. / sareaT: Dotted lines are used to indicate
the center of circles or symmetrical objects. / fdélerR

& STt €1
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Q13. Which type of projection shows an object as it
appears to the eye? / =it welgor fafd axg = st
& SR Rt §?

(a) projection / uRtiex wergor

(b) projection / sitetuftees wegor

(c) projection / sggm®fee wetgor

(d) projection / fade ugtgor

Ans. a | Sol. / =TT Perspective projection mimics
how the human eye perceives objects with depth and
distance. / uRUgT u&qor a3l el TS SR g & A1y
e & forg aTa sriwat i RO ST STIEHROT AT B

Q14. Which scale is used to measure reduced
dimensions of an object? / a¥g % &2 gY Il el
A9 & fAg fha @her a1 3o fova siTar 82

(a) scale / gera het

(b) scale / se@ What

(c) scale / quf SRR Thet

(d) scale / affar @het

Ans. a | Sol. [/ &@m@Er: A reducing scale is used to
measure objects in smaller dimensions than their
actual size. | gTa Thel I IUTNT TII3T hl I7ch qRATAR
3MThR Y BI¢ SMATH | AU+ & g fohar Sam 81

Q15. Which tool is used to draw horizontal lines in
technical drawings? / ae-i<hr gigm & &faw @y
= & fAT fha gt &1 Iuah fomar sirar 22

(a) square / TT TR

(b) | &-w@rR

(c) / shurs

(d) / g

Ans. b | Sol. [ erET: T-squares are specifically
designed for drawing straight horizontal lines on
drawing sheets. / &-WarR g3 sfte oz et &ifast Famd
dim & forw fadw v @ f3emga fhar mar g1

Q16. What is the main feature of isometric
projection? / seEARR® wetgur f g fRAtwar o 82
(a) scales on all axes [ G} 3r&ff ©R GH Thet

(b) of perspective [ aiveg &1 IuamT

(c) shape of objects / a¥g3if I IRATAR HTHR

(d) objects / I3t a¥gg

Ans. a | Sol. / @reET: Isometric projection uses equal
scales on all three axes for balanced representation. /
gaAfee uamur dgfora uegfa & fog Toft i srefl R Tm=
Thel T IUANT T g

Q17. The given diagram represents a specific type
of projection. Which type of projection is it most
likely based on its visual representation? ag far
T 3R Qe fafre uehR fit wetgor Y garfar g1 ag fre
R &Y HEquUT it G 1fdes garfar g2
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)
)

Oblique Projection / faesuf geigor

c) Orthographic Projection / &< &t gegor

(d) Perspective Projection / uRtieg neigor

Ans. a | Sol. [/ =&m@r:- In the given diagram, the object
is represented with equal angles between the axes,
indicating a 3D representation without perspective
distortion. This is characteristic of an isometric

(a
(b
(

projection, where all dimensions along the axes are
scaled equally.

g 7g e #, a¥g @t sreit & ST TAE RIon & Ty e
a1 8, St ufkied fagsfa & fomm 3D ufafAfda @t asifar 81 ag
Ay ger & fasivar 8, Sgi gt sl o6t g9 wu 9
HIUT ST 81

Q18. Which scale would you select to create a map
where 1 cm represents 10 m? / ag hel i | gRIT
S 1 &ft 10 dfier & IR &2

(a) 1:100

(b) 1:1000

(c) 1:10

(d) 1:500

Ans. b | Sol. /=rET: Since 1 cm on the map
represents 1000 cm in reality, the correct
representative fraction is 1:1000. / af¢ 1 I = 10 #Hiex
g, dt 10 #tex = 1000 I+ ghm | 31a: TWhet 1:1000 RN

Q19. What is the best way to draw a perfect
hexagon for a construction drawing? / fRwfor grén &
fq geh TEt YeHhIvT T T GIR IHTSBT AhT T §?

(a) Use a compass and divide a circle / &UT &t IuahT
e 3R Teh g ot fawifia &

(b) Draw freehand / thigs sT@

(c) Use a set square /[ 9 TEARR &1 IUTNRT Y

(d) Draw multiple rectangles / @3 3Id §T¢

Ans. a | Sol. / @rer: Dividing a circle into six equal
parts ensures a geometrically accurate hexagon. / T&
g1 ol B¢ TAH 9T H [uIfSid seat 9 sanfadia wu 4 ggt
YEHIoT G gl 81

Q20. What tool combination will you use to
construct a 60-degree angle? / 60 f3ift &lor ==t &
farq amma fore Iueswor @ STt H¥AA?

(a) Compass and ruler / &aTE 3R TR

(b) Set square and protractor / 9 WRRR 3R M3

(c) T-square and scale / &-T@RR 3R Tha

(d) Divider and compass / feargez 3k dure

Ans. b | Sol. /=ar@Er: Set squares are specifically
marked for constructing 60-degree angles easily. / ¥
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TARR & Ay U T 60 37 shior gt @ a9 & forg
Rifga forar mam 81

Q21. Which instrument would you use to create a
scaled drawing of a staircase? | @} &t whet g1ET
T & forT 3y R IUHTOT T ITFRT FHHAA?

(a) Compass [ surEg

(b) Scale | bt

(c) T-square | &-TR@RR

(d) French curve / % &d

Ans. b | Sol. /ereT: A scale allows precise
measurements to create an accurate scaled drawing
of structures like staircases. / Thet G131 oI difeat &
Gl AT 3R BB & fory ITANT fohar STrar 8

Q22. What is the best method to represent the
thickness of walls in a layout plan? / @313e w9 &
dari Y Aiers ot REm &1 9a st afiT w1 8?2

(a) Use thick continuous lines [/ A& fARaR ¥@raft &t
TN

(b) Mark the dimensions with notes / ed & TTY AT
Rfgd &

(c) Draw parallel lines with specified spacing / Afée
IIRTA oh 1Y YHMTGR @4 Hid

(d) Use dashed lines / 1 3@T¢ IUGRT &

Ans. c | Sol. /=t Parallel lines with spacing
represent the thickness of walls in a clear and
accurate manner. [ 9AFIAR 3GTY 3R I7ch 19 T 3R
QAT Y AleTE ol TWE IR Theh i T &20Td 8|

Q23. Which projection method is most suitable for
designing a water tank? / it &t &l fEesa At &
fae &=+t welgor fAfd v Suga &2

(a) Isometric projection / gaATcH HeEToT

(b) Orthographic projection / Sifeffurfthes geior

(c) Oblique projection / fafes ngtuor

(d) Perspective projection / uRttex gerqor

Ans. b | Sol. /=rEr: Orthographic projection
provides clear and accurate views for complex
structures like water tanks. / SifefuTfthes w&tgor urt &t
Ehl oI SIfee TRaTeT o forg W ofk Téier 3T UaM dedl
gl

Q24. What is the recommended line type for
drawing construction guidelines? / fRmfor fRRenfadei
&t it & AT srgRifla Yar R Far 82

(a) Continuous thin line / fARaR gast! 3@m

(b) Dashed line / 21 3@t

(c) Chain thick line / #t& 3= ¥@r

(d) Continuous thick line / fARaR A @r

Ans. a | Sol. / @& Construction lines are drawn as
thin continuous lines to guide the main drawing
without dominating it. / FHfoT RaTd e g aht werfaa
forg fomT Amfee & forg udeft ARar Tareit & wu & i St
gl

Q25. How will you identify if a drawing sheet has
been folded correctly as per standard guidelines? /
AT RenfAden & srgar giE 2fte &t wd & & wlsrmn
£ I 181, Y i yg=ama?
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(a) By checking the alignment of folds / ticg & Tx@oT
CARSIEETCT

(b) By ensuring no folds are present / g gHfHd ach

fh @IS thice e &

(c) By measuring the folded dimensions / tics g g
ST aht ATTERR

(d) By comparing it with the layout / & #313e & o=t
Fh

Ans. a | Sol. [ =@ Proper folding ensures all
sections align neatly and the sheet fits correctly in the
filing system. / 3fa wifeT gFfga et & o Foft w1 &ten
Y a8 ok fte wrsfeim goreft # & & fie gt

Q26. What aspects will you examine to verify the
accuracy of a freehand technical sketch of a civil
tool? / f&faw ga & thids aw-dh wha $i adimar &t
g1 @+t & fog oy fae uggett i siia w¥?

(a) Shape, proportions, and key details / 3TTR, 3UTd,
3R v faazo

(b) Only shape / Shad 3THR

(c) Color and size / &1 3R 3MhR

(d) Texture and dimensions / S9Tae 3R MA™

Ans. a | Sol. /=@ Accuracy in freehand sketches is
judged by comparing shape, proportion, and
essential details against actual objects. / thigs @ha Hi
GYehdT ot aTdldeh IEI3T o TR, U 3R HTETH
faazoTt & o1 ek Skl ST 8|

Q27. Which type of fluid mixture is best
represented by the different samples shown in the
image? / @ # ugffa ffva TEi grT P9 yeR & ga
fArsror a1 wataw ufafafde v mar &2

(a) Homogeneou

(b) Heterogeneous mixture / fawa=g f@smor

(c) Pure substances / g Tard

(d) Colloidal solution / shiciigsd Tt

Ans. b | Sol. : / &rEt: The given image shows
different types of liquid samples, some of which
appear clear while others are turbid or have visible
phase separation. This indicates that the mixtures are
not uniform throughout, meaning they contain
different phases or suspended particles. Such
mixtures are classified as heterogeneous mixtures,
where the components are not uniformly distributed,
such as oil and water, muddy water, or milk. / &g g
Rt yeR s R TR RE@ e, A dgs we g
STEfch STRT ¢jeret T TE TR0T Yrahvl fe@rd & | g 3 ahear
& foh Msror ga ®u ¥ faaRa =16t €, srufq 3 fafas wror ar
et 01 81 &1 59 WehR & feyor vy Mo shgerrd €,
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S8 geeh 9HH €U & faaRa 781 gld, Sia det 3R ur, Fias
gerd UTHT, A1 g |

Q28. How will you verify if a freehand sketch of a
civil tool correctly represents its proportions? /
fafae ga & hids @ha & srqura At @t A qafar g ar
T8, 39 U FE FThad HIN?

(a) Compare the sketch with actual dimensions | @
T Iredfden STATAT § JoAT A2

(b) Check for the use of appropriate colors / Iuge &
& IYINT <l ST e

(c) Verify the symmetry of the sketch / @ra &t FH=TdT
I FATUT &2

(d) Use a scale for precise measurements / @éie d19 &
foIq ehet o1 ST Y

Ans. a | Sol. /=@ Proportions in a sketch are
accurate when they align with the actual dimensions
of the tool. / forelt Tha o UTd I9 Hel 8id & o1d d ¢l
gredfaes STl 9 A @Td 81

Q29. What factors will you assess to determine if
the layout of a drawing sheet is correct? / gign offe
& AIMTIE I Wl A & [AY 319 fohe HRAT &1 SiTeher=
&?

(a) Placement of margins and title block / A1fSi 3k
feieh sclich el R

(b) Thickness of the sheet / &fie &I AleS

(c) Quality of the pencil used / IuahT fahy 717 4fet &
ToTg=T

(d) Alignment of drawings within the sheet / fic &

of = g1 a1 TR

Ans. a | Sol. /=@ A properly laid-out drawing
sheet includes standard margins and correctly
positioned title blocks. / T ¥g! & @ Safed gign sfie &
A A 3R gl ®IH WR i sciten A giar 81

Q30. How will you assess whether an isometric
projection effectively represents a cylindrical
object? / smgatAfes ueigur A=t &t wwrdt wu @
g2rfar @ a1 &, 3/ 39 FY ke HA?

(a) Check if circular bases are represented as ellipses
| T foh MeTerR STUR g & ¥u 7 g1y 7g € a1 -1g1

(b) Verify the height of the cylinder / i &t a8 @t
AT &l

(c) Measure the diameter of the circle / 3= & = &t
ATY

(d) Compare with orthographic projection / Sifefaifthes
g0 & Jo T e

Ans. a | Sol. /@rE: In isometric projection, circular
bases appear as ellipses due to the viewing angle. /
SO HeUur §, MAThR STYR 3@ & hivT o HROT
e & w0 d g 23 €

Q31. How will you confirm that a folded drawing
sheet can be opened and re-folded without
damage? / 3rma & gRAfAa w3 & #@i gg gism ofie =t
faar erfar & @i oiik fe & AT <11 9ehar &2

(a) Check the alignment of folds / ticg & TRw@UT i ST
F
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(b) Test the durability of the paper [ &TTsT &t @RIE a1
Tteror e

(c) Measure the thickness of the folds / ®ics &Y Aters
ATY

(d) Verify the visibility of the drawing after folding /
ThIfeSTT o TG ZISTT oh GIAT AT e

Ans. b | Sol. /=@t Folding durability ensures that
frequent handling of the sheet does not damage the
paper or affect the drawing. / wifedT @i ag gffaa
T & foh 2fie ol IR-TR YHTe & TSI ot Il A Uga a1
21T uTfad A gl

Q32. How will you analyze if an isometric
projection correctly represents a rectangular box?

www.teachtoindia.com
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| 31mu & fRAr=dyor R ik ssuAfide velgur smdareeR
1T bt TE & F gfar @ ar 7gi?

(a) Check if all edges are parallel to isometric axes /
ST foh o goft fhaR smsaiafee sieff & guHiaR §

(b) Verify the color of the box in the drawing / T &
eI & T &Y AT B

(c) Compare the drawing to an oblique projection /
31T I gotT forfes maigor & o

(d) Measure the volume of the projection / u&or &
3R i ATY

Ans. a | Sol. /&t In an isometric projection, all
edges of the box must align with the isometric axes

for accuracy. / sEdRicH geuu 7, diqw o gt fhR
GéhdT & forg smgamfees sreff & Ty WiEd g eyl
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