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Preface | udra+T

This book, Mechanic Motor Vehicle, 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, Engineering Drawing, 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 Y¥dd &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

Workshop Safety
Practice

Organization of ITIs and scope of Mechanic Motor Vehicle, Safety practice, Knowledge of
personal safety and general precautions observed in the shop, Safety practice - Fire
extinguishers, Safety disposal of used engine oil, Safe handling and periodic testing of lifting
equipment.

Engineering
Measurement

Marking material, Try square, Types of calipers, Dividers, Surface gauges, Scriber, Hand tools,
Chisel, Bench vice, Types of vices, Spanners and their uses, Air impact wrench, Air ratchet, Puller,
Outside micrometer, Screw pitch gauge

Basic Workshop

Drilling machine (portable type)

Practice

Basic Electrical and Introduction to Electricity, Ohm’s Law, Resistors, Capacitors, Diodes, Transistors and
Electronics Classification

Hydraulic and Pascal’s Law, Pressure viscosity

Pneumatics

Classification of
Vehicle and Engine

Classification of vehicle

Engine Components

Valves

Cooling and
Lubrication System

Engine cooling system

Intake and Exhaust

Description of Induction and exhaust system

System

Fuel System Diesel fuel

Engine Performance Engine assembling special tools
Testing

Emission Control Sources of emission

System

Charging and Starting
System

Alternator, Starting motor circuit and constructional details

Trouble Shooting

Trouble shooting (causes and remedies)

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.

Speed and Velocity,
Work, Power and
Energy

Speed and velocity - Rest, motion, speed, velocity, difference between speed and velocity,
acceleration and retardation Speed and velocity - Related problems on speed & velocity Work,
power, energy, HP, IHP, BHP and efficiency

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

Basic Electricity

Part-A: - Introduction and uses of electricity, molecule, atom, how electricity is produced,
electric current AC, DC their comparison, voltage, resistance and their units

Part-B: - Conductor, insulator, types of connections - series and parallel. Ohm's law, relation
between V.I.R & related problems. Electrical power, energy and their units, calculation with
assignments. Magnetic induction, self and mutual inductance and EMF generation Electrical
power, HP, energy and units of electrical energy

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.

Levers and Simple
machines

Simple machines - Effort and load, mechanical advantage, velocity ratio, efficiency of machine,
relationship between efficiency, velocity ratio and mechanical advantage

Modules

Engineering Drawing

Introduction to
Engineering Drawing
and Drawing
Instruments

Introduction to engineering drawing and drawing instruments. Conventions. Sizes and layout of
drawing sheets. Title Block, its position and content. Drawing Instrument.

Lines- Types and
applications in
drawing Free hand
drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of hand tools
and measuring tools.

Drawing of
Geometrical figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional, Aligned)

Symbolic
representation

Symbolic representation - Different symbols used in the related trades of mechanic auto body
repair/ electrical and electronics / diesel / tractor / two and three-wheeler

Concept and reading
of Drawing

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric Projections.
Methods of First Angle and Third Angle Projections (Definition and Difference).

Reading of Job
drawing of related
trades

Reading of Job drawing of related trades. Mechanic Agricultural Machinery, Mechanic Motor
Vehicle, Mechanic Electric Vehicle.

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
(AT)

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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Trade Theory

5. Hydraulic and Pneumatics | grsgifass gd =pafeaw

5.1 Pascal’s Law, Pressure and Viscosity | 9 &1 fRaH, g 3k arsar
PASCAL'S LAW, PRESSURE AND VISCOSITY | UT¥hdl bl ﬁ'ﬂ'ﬂr, 3419 3R T

Input Piston Hydraulic Jack Force Block Diagram of a Hydraulic System
EIEEM WA Qutput Piston [Pressure L (ﬂ:}) Rren s =le
%‘Jﬂ 3rgeye foveA Td (F
P)=aa : Actuator
= o (P} o) Reservoir L, Pump _*Con_trol‘falve |y (Cylinder/Piston)
Input Force F : b il Taequed
p ICe Fy Qutput Force F, =
T 3MITYE T F, {ﬁ*ﬁﬁlm
A\ o >
Forced Multiplication: Iy Nl b .
Input Piston e T Foboidr Balls Filter et Pre;;%e%%fm;;ﬂve
i Qutput Piston pebfe e gl oY
e I;I_ggj utp EGRVEHY A Az"F’ F .
Foree Multiplication Principle : cf
B i Pressure (P) | <919 (P) | Force (F) | & (F) ] [ Area (A) | 83 (4)
Mg?g;%%'ger W%g;! ﬁcqu'”de' Force per unit area {Pa) Surface over which force acts (m?)

Brake Caliper
4% Selim

Examples: Pascal (Pa), Fmacnill = 2 mil (Pa),
bar , Pascil = bol

B = (Pa) 7% g 5 W 9a orf Fea § (m?)

Applied load (N)
AL HR (N)

I

Numerical Example | S&aTcHS JGI9L00

oD a P{?’séc)a[ * Bar E:amg[e: Inoputngrrie Fr1 = 1PD{! N, Inpug);\reg 31 =2 n;f, Output
i rea A, = 10 m?, Calculate Pressure (P) and Output Force
e g { P

JETERVL: TR &6 Fy = 100 N, TG 8 A, = 2 m?, T9eTe &

| Applications | 3w

] Az =10 m?| 5aT (P) IR FTqe aa Fo 31 701 B

Merits | 7o ” Demerits | g9
= Provides High Force Output = Leakage May Occur
I T H1SCYE UGH HEal § qwars
* Smoath and Controlled Operation || « Requires Regular Maintenance
wEd BEIC TETEE T ST §

L

* Automobile Braking Systems

. %Q%Equipment
JTETM
» Workshap Machines
FHYT HRIA

Solution: P = F, / A, = 100 N/2 m? = 50 Pa, Since Pressure (P)
isconstant Fa=P* A= 50Pa* 10 m? =500 N.

OQutput Force is § times Input Force. : :
YT P = F,/ Ay = 100 N2 m? = 50 Pa| 5f% <ama (p) R &
Fg:é’*A,:Sl] Pa* 10 m? =500 N1 33 dd §AYE qa &1 5
Tirel )

Fig. 5.1: Pascal’s Law, Hydraulic System, Pressure and Viscosity | Urehet o1 RaH, grsgifers fAwew, g@ g
AGTAT

5.1.1 Pascal’s Law Introduction (Fig.5.1)

Pascal’s Law is a fundamental principle used in
hydraulic systems of automobiles such as brakes and
lifting devices.

5.1.2 Definition of Pascal’'s Law

It states that pressure applied to a confined fluid is
transmitted equally in all directions.

5.1.3 Statement of Pascal’s Law

F

"

5.1.4 Explanation of Terms

Pressure (P) is force per unit area, measured in
Pascal (Pa).

Force (F) is applied load in Newton (N).

Area (A) is the surface over which force acts (m?).
5.1.5 Working Principle of Pascal’s Law

When force is applied on a confined liquid, pressure
is transmitted equally in all directions, enabling force
multiplication.

5.1.6 Hydraulic Systems Based on Pascal’s Law
Examples include hydraulic press, hydraulic jack, and
hydraulic brake used in vehicles.

5.1.7 Block Diagram of Hydraulic System

Reservoir - Pump — Control valve — Actuator
(cylinder/piston).

5.1.8 Merits

www.teachtoindia.com

5.1.1 9Urehet @1 s o1 al=a (Fig.5.1)

UTehel 3T T Tep Jad Rigid 8, fordesr suahT
Jifermarse & gregifaies vunferal S s 3R fafewe
IuehRuT H foha SITdT 81

5.1.2 Urehd & fAaw & aRkamar

g hadl g o [hdl §€ ga W o 1T g9 gt faems &
I ®Y T Y9 gia1 g

5.1.3 UIhel < AT AT wY=

P_F
A

5.1.4 9gi @ fAearor

319 (P) ufd 3oh1s &5 TR & a1etT 9 &, O ureehet (Pa)
o gTaT STt B

Il (F) o 11 YR 8, f9d =ge (N) & #1971 1t 81
&%l (A) I8 Tdg & 9 W a1 rf &1 & (m?) |
5.1.5 Urehet < A o1 it fRAgia

ST ot dg gg IR o AT ST €, It ot gt feeme A
AN &Y & JATRd gidT &, S as et &l U 9 gidT 8l

5.1.6 U<kl o fAgw or smenia grsgifetes wonfaar
33180 A grsgifeiss 0, gTegifale Stop 3R arg=l & IuahT
g1 aTet gTsgifies s AMfiet &1

5.1.7 grsgifaias yoTel! &l sdlfeh SIRE

5.1.8 7UT
I Tl HICYC USH T 8, o 3R (A dmer |
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Provides high force output, smooth and controlled 5.1.9 gw

operation. frama g gepar g, Rafa Raxarg fi smasaerdr gidt 8|
5.1.9 Demerits 5.1.10 v

Leakage may occur, requires regular maintenance. JifeiAtaTsa sfch RAeew, fAfod Iuenur 3k sriemar
5.1.10 Applications wft A Iua o ST 21

Used in automobile braking systemes, lifting 5.1.11 S&THE U

equipment, and workshop machines. ITTEOT: a2 F= 100 N 3R A =2 m?,

5.1.11 Numerical Problems F 100

Example: If F= 100 N and A =2 m?, P=Z=T=50Pa

p=2=20_50pq
A 2

5.2 Pressure | I - ,
( PRESSURE | €919 |

Force acting per unit area | %fd 318 &F%hd W @M aTl 96 [ Units, | Sl unit: Pascal (Pa) or N/m?
gP1sdl | Common units: bar, kg/cm?
P = F Pressure = Force / Area - - g
By _ Numerical Example | H&ATH® 31801
A =T g L [ Given: Force = 200 N, Area=4m? P=200/4=50Pa |
TYPES OF PRESSURE | Z41d & YoR ][ BOURDON TUBE GAUGE WORKING | 957 & 311 ) Srifafd |
1 Inlet Pressure Dial Scale
i Gauge Pressure | 3151 a9 * ¥y T T
| (measured with a gauge | Bourdon Tube Pointer
& 1 /91 7740) (Bends under pressure) dider
1 d
Measured above (GaTa A 3t 8) Sector Gear
1 3 vy Atmospheric Absolute Pressure Sannsching Link e
=& | | guf gara A iqﬁas Pinion Gear
E . (Total pressure fafAaa R
= 3| [~ A;r%%sgglc Pressure including ot
B I I @E ; nlet Pressure Deformation of Bourdon tube
= (due to air column weight | ahnpsptencl FEeEE 0> @
AT B T & YR S HRUI) el gaTa)
© APPLICATIONS | 3/5apT
Vacuum e Tyre Pressure | 2RI gaq {Measurement Methodslm%ﬁaﬁﬁi-‘;
chambe " v % Hydraulic Brakes | g133ifoi® 8% { Bourdon tube gauge | §& @ 4T |
—L— Absolute Zero 47~ Fuel Injection Systems | o §saer fawem | Manometer | #iey
| ol 9= &8 Air Compressors | TR &R £ Digital gauges | RfStee st

Fig. 5.2: Pressure, Types of Pressure and Bourdon Tube Gauge | a4, ST & YhR Td G1s+ &Jd el

5.2.1 Introduction (Fig.5.2) 5.2.1 gf¥=r= (Fig.5.2)
Pressure is an important concept in automobile 319 SfcHiaga AfHifAd! § Yo Agaqut S@eRun &,
engineering, especially in hydraulic systems, tyres, faeiy ®u @ grsgifais yunfaal, erRY 3k Sy yonfert A
and fuel systems. 5.2.2 arq &Y Ry
5.2.2 Definition of Pressure 219 & Ufd SRS &5 TR o7 dTet o1el o ®Y | gRATNT
Pressure is defined as the force acting per unitarea. 37 AT 1
F
P = Z P = E

5.2.3 Units of Pressure A

5.2.3 g9 ) gehrsAl
o ) L N
The SI unit is Pascal (Pa) or N/m?2. Other units include SI 3eprS UTeepet (Pa) AT N/m? 21 3= sepreait 3 A 3k

2 : :

:;;ﬁ?aiil;%/;m , commonly used in automobile kg/cm;_fﬁrr?a 3 ) s NEMES :
ST |

5.2.4 Types of Pressure 5.2.4 319 & UYhR

Pressure is classified as atmospheric pressure (due g9 ! agHSe qF (AR & HROT), T ST (ATHSAT

to air), gauge pressure (measured above 31 A9 7aT) SR fARAE q9 (argHEe T afgd gl a1d)

atmospheric), and absolute pressure (total pressure & wq# Fffepa foham ST 21

including atmospheric). 5.2.5 2Tel <l HT9T

5.2.5 Measurement of Pressure 2TE T AT ST o Do A, Avfier oik Rfdea

Pressure is measured using instruments like 3 IuHo gRT fhaT ST 21
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Bourdon tube pressure gauge, manometer, and
digital gauges.

5.2.6 Working Principle of Pressure Measurement
Pressure measurement works on deformation of
sensing elements such as a Bourdon tube, which
bends under pressure and indicates value.

5.2.7 Merits

Simple method, easy measurement, and widely used
in workshops.

5.2.8 Demerits

Errors may occur due to wear, calibration issues, or
temperature changes.

5.2.9 Applications

Used in tyre pressure checking, fuel injection
systems, hydraulic brakes, and air compressors.
5.2.10 Numerical Problems

Example: If force = 200 N and area = 4 m?,

Pressure = 200/4 = 50 Pa.

5.3 Viscosity | |t

Trade Theory

5.2.6 1< "9 <Rl i fRAgid

319 AT9 HagAsftel I o fApfd o SR o hrf e 8,
S 9S8 o, ST Q19 & UHTd § Hedt g 3R A1 g2idt 81
5.2.7 7ot

TR fafe, Ao & S 3R Sriferernsit # aarges &9 &

LRl

5.2.8 39

forama, hfesier Ffedt ar argam aikads & R Ffear gt
Gohelt &

5.2.9 gyt

TR 16l ST, We SoterT UUTTet, 8I8gifeieh sieh 3R TR
IR H IuANT fohar Sirar g1

5.2.10 S&ATHS U
JETEIT: Jfe o1eT = 200 N 3R &5(hel = 4 m?,
200
P ZT: SOPQ

VISCOSITY | QIIFI?IT

[ FLUID LAYER INTERNAL FRICTION CONCEPT | 59 TR 31iafve gYoT rgeRon TYPES OF VISCOSITY | 2aTd1 & USR
. Oggdfgﬁf "r’g;ifa%vcz' another, DYNAMIC VISCOSITY (y) }, 4 KINEMATIC VISCOSITY (v)
Velocig Profile (v) e i Y ifaiefter 2araT () 24T (v)
an (v) uf%ﬂu 37 & g Applied shear stress ravit
— e Gravity (g)
Fa;f_,e‘r layer T —b/ ﬂ dv (Ve!ocn/ difference) Fluid E _:_ gl W (9)
d — -
7 —/ s layer — 577_ = Density (p)
] — A - T )Igvm;eommw e T (p)
—) —- y
Slower layer = —.. >/ Shear Stress (1) Absolute rg.i'{i%au’}%%ﬁ flow Ratio of dynamic viscosity to density
- - YFYUI AFTe Harg g3 offer g 3R 5w T e
— Shcar ke (it [ Poise (P), centipoise (cP) ] Unit
« Internal Friction resists flow e Resistance between layers 'me'"alé{q‘%”" el Tt bz ((Pd) . 7y) B{F) mzs
< U Wl g W & FH 4 T =y (dv/dy) concept mé/s
oy g 1 fR FvaT e Wl & i iy ik g L by L
- S
FACTORS AFFECTING VISCOSITY MEASUREMENT MERITS & DEMERITS APPLICATIONS & EXAMPLES
2GAdl Bt YU HA aT BREB A9 o1 3R 3% 3eTERvT
o Generally: Viscosity decreases as | ® Ensures smooth engine operation « Engine lubrication | 3517 Tig
Temperature increases (Liquids, e.g., (%) 0 E| &S 1 GUrE HIeH &l o Gear oils | FrR dat
Engine oil) =| ® Helps select proper lubricants * Hydraulic systems
AATIA: AT 9 T3 21 5 gt STt § 9 T W WG el & fawem
(54, 3§ ) e EXAMPLES
* Pressure «| ® Changes with temperature * SAE 10W-30, SAE 20W-40
ECICH . ' . ) E| Sy (Engine oil grades)
* Nature of fluid Viscometer (Determines resistance) | |=[ » Affects performance SAE 10W-30, SAE 20W-40
fEkab o fRvaific: (et RuifRasward) ||8] wal Fedt (31 ael 32)

Fig. 5.3: Viscosity, Its Types, Measurement and Applications | g a1, 38 YRR, AU Td SJIANT

5.3.1 Introduction (Fig.5.3)

Viscosity is an important property of fluids used in
automobile systems, especially lubricants like engine
oil and gear oil.

5.3.2 Definition of Viscosity

Viscosity is the resistance offered by a fluid to its flow
due to internal friction between its layers.

5.3.3 Types of Viscosity

Viscosity is classified as dynamic viscosity (absolute
resistance to flow) and kinematic viscosity (ratio of
dynamic viscosity to density).

www.teachtoindia.com

5.3.1 af¥=ra (Fig.5.3)
GIdT &al ol Yeh Agayui 0T &, [T SuaT sifeHiarsa
gunferal & A2y T 9 gl Sie g9 $ifgd ik iR
3ffaa § fehar ST 81
5.3.2 Trvsdr 6t aRyrer
Tl<dl dg UfaRIe § STt §a 81U+ UdTg o A% 31U U=dl &
& 3fiafikes giuT & HRUT USH &l gl
5.3.3 9Tl & YR
YTl ehi ST HisielT (SaTg o Ui gui ufarie) ik
FrgAfeeh Fradl (SRMAS ArsdT 3R g ol 3gUTd) &
&Y H giffepd fokar Sirar g1
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5.3.4 Factors Affecting Viscosity

Viscosity is affected by temperature (increases or
decreases), pressure, and nature of the fluid.
Generally, viscosity decreases with increase in
temperature.

5.3.5 Working Principle of Viscosity

It works on internal friction between fluid layers.
When one layer moves over another, resistance is
produced.

5.3.6 Units of Viscosity

Dynamic viscosity is measured in Poise (P) or
centipoise (cP), and kinematic viscosity in m?/s.
5.3.7 Measurement of Viscosity

Viscosity is measured using a viscometer, which
determines resistance to flow.

5.3.8 Merits

Helps in selecting proper lubricants and ensures
smooth engine operation.

5.3.9 Demerits

Changes with temperature, affecting performance.
5.3.10 Applications

Used in engine lubrication systems, hydraulic
systems, and gear oils.

5.3.11 Examples

Different engine oil grades such as SAE 10W-30 and
SAE 20W-40 are selected based on viscosity
requirements.

Trade Theory

5.3.4 GT=dT hl YT e a1t hiReh

GrdT dTI9 (S a1 °eq), g9 3R g & @Wya I
gTfad gl & | IHERI: dT9H §64 IR IivgdT gedl g
5.3.5 YT=sdT &l i RAgid

g gd ! URdl & dIF SR Ty & fRgid R o et
81 79 Ueh URd GERI WRd o HWR 7Ifd el 8, af ufariy
397 g1 8l

5.3.6 AT-sdT Y geh13aT
SIS AivsdT ot digel (P) a1 9éurss (cP) &
s Rfed Irgdr &l m?/s & A7aT STt 8
5.3.7 |TdT I AT9H

Tl &l ATY fawepititex gRT fohar STraT 8, STt varg & ufa
ufeRter st [erifa s=ar g1

5.3.8 7O

3fd Eges & T F gk 3R 9 & AT dTe Pl
gAfad e 21

5.3.9 3y

ATIHE & G1Y dead! §, g uee wafaa gtar 21
5.3.10 STy

9 T8 UUTTel!, gTsgifeles unferal ok iR sifaa &
IughT oA ST 81

5.3.11 3q1gun

fafas 919 sifaet U S SAE 10W-30 37k SAE 20W-40
T T TT5dT STATHATSA & YR WR foha ST 81

5.4 Hydraulic and Pneumatic Cylinders | grggifaier ga Jpifes =R

Single Acting Cylinder (S.A.C.) | T&a 3ifi—a Rdsx

Cylinder Barrel Piston

*

P|st0n Rod End Covers

%/7 Piston Rod
/_

| ; f . ” %
I 7
Fluid/Air = Seals End Covers
aXe/gar uté e Us $ax
Working Principle | &4 fgia

Force in one direction only (Spring Return)

Return Spring _|
GlLe Ll %

Fluid/Air Port(s)
GEG LG

Double Acting Cylinder (D.A.C.) | aig1 3f¥=a Rsisx

Cylinder gngrrel Piston  Piston Rod End Covers
s S
’ hY ] | v

: st —— P|st0n Rod
— -« /‘ s
— ) —>

i— 4— 7
Fluid/Ar Port(s) " rjuid/air — Seals 4 \—End Covers

e/t Tam’amu’ré 2 Ramaff F g S PR

Working Principle | &
Force in both directions

el Tk foean 7 7 (T Re) Qe feamait & ot
Common Applications Comparison of Cylinder Types ﬁﬁgﬁm@m faazor Basic Safety Precautions
S : : pesi gfrard gean
g & Jacks Cosgrichion | One Two pressure ports @ Sheck %or leakage
G E_f_ Clamps Working Principle| Single force with Spring | Force in both directions @ Wear PF-‘E
th B presses Rigid i QA fasraft A 3t A
i K R d Cl
L mplexity | Simple Complex /ﬁ ﬁ%e%gm;f;an
J- @y Vehicle lifts
o Typical Duty | Hel_ezise Pressure before
b Raobotic Arms Light Heavy-du A maintenance
g LY éﬁ'ﬂaﬁfw g y-duty @ { U5 A BE

Fig. 5.4: Single Acting and Double Acting Cylinder | fae gfew va sae gfaer fAdsR
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5.4.1 Introduction (Fig. 5.4)
Hydraulic and pneumatic cylinders are linear
actuators used to convert fluid pressure (hydraulic
oil) or compressed air into straight-line mechanical
motion. They are widely used in automobile
workshops for lifting, clamping, pressing, braking,
and automation.
5.4.2 Definition of Cylinder
A hydraulic or pneumatic cylinder is a device that
converts the energy of pressurized fluid or
compressed air into linear force and motion to
perform mechanical work.
5.4.3 Construction of Cylinder
A cylinder mainly consists of:
¢ Cylinder Barrel: Houses the piston and
fluid/air.
e Piston: Moves inside the barrel when
pressure is applied.
e Piston Rod: Connects the piston to the
external load.
¢ End Covers: Seal both ends and support the
rod.
e Seals: Prevent leakage of oil or compressed
air and maintain pressure.
5.4.4 Single Acting Cylinder
Construction
It has one fluid/air port and a spring or external
force for piston return.
Working Principle
Pressurized oil or air enters one side of the piston,
moving it in one direction. When pressure is
released, the spring or external force returns the
piston.
Advantages
e Simple construction
e Low cost
e Easy maintenance
e Low fluid consumption
Limitations
e Force available only in one direction
e Limited stroke length
e Spring may wear over time
Applications
Hydraulic jacks, clamps, presses, lifting devices, and
ejector mechanisms.
5.4.5 Double Acting Cylinder
Construction
It has two fluid/air ports, allowing pressure on both
sides of the piston.
Working Principle
Fluid or compressed air is supplied alternately to
either side of the piston, producing forward and
return movement without a spring.
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5.4.1 9f¥=rg (Fig. 5.4)

gt auT gAfee fAeist 38 & (Linear) Taguer §
S gregifeich dat a1 HUIf3d arg o a9 ot &teft 71fd gd a1 &
ufkafdd hrd &1 3T IUART sifeiHiarse hriemarst &
qrg 3o/, FAfmiT, B, s i qer @enfad aefi=t
o fosa ST 21

5.4.2 Q=R & gRurr

gTsgifors a1 ghfes RAdsR a8 Iusun & St qragad da ar
TYifed arg &t St ot W 9 g 1fa F gikafda e
i3 Bl R B

5.4.3 RAd= A I
U RAdier & g Wt FRefafeEd €
o AR RA: 3T 3ick fUwed TadT &1
o fO%ES: g Be wR 3m-die nfd a8l
o fOves s: fUwes &I 1fa Y S8 &g e ugard!
=
o UGS thax: RAeis & gl [AR]T &t & @d § daT s
! ERT ad 8
o ;a1 a1 a1 BT RYTT Aherx 19 FATY WAl &

5.4.4 fare gfeRn A=
T
¥ thael Ueh Seic UIE gIdT & a2l fUed &l aug - &
forg ST a1 S8t oIt 1 SuT fohaT AT &1
Frd Rgia
ST el AT §aT Teh 3R Uae o fUkeH @l 31t Jgrdt 81
319 g WR BT a1 I18<) 9 fUed ol arag AT 8|
T

o Rl GTHAT

o HY AN

o IWR@G ITH

o &Y ddl/gar Y SMaLTehdT

e FHadUp ReMATAIAE
o T HifAdgare
o O 99T & 91 HASIR g Gehdl &

gISgieleh S, T, U, feifdeTT Juahvor qor gotaex a1

5.4.5 9 Qi fAd=R

T

TH gt Scic UIC 8id 8, o fUke1 & g1 o7k g9 faar
ST bl g1

Frd fagia

det a1 §if3d arg ot IRY-aRT & QT 3R AT ST 81 39
foze emt o N g1 feemsi & gt &1 sad B i
3TaLGehdT gl gict|
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Advantages

e Force available in both directions

e Better speed and motion control

e Suitable for heavy-duty applications

e Longer service life
Limitations

e Higher cost

e More complex construction

e Requires additional control valves
Applications
Vehicle lifts, hydraulic presses, robotic arms, steering
systems, industrial machines, and automated
workshop equipment.

5.4.6 Comparison between Single and Double
Acting Cylinder

Single Acting Cylinder  Double Acting Cylinder
One pressure port Two pressure ports
Force in one direction only Force in both directions

Spring return Fluid/air return

Simple construction Complex construction

Lower cost Higher cost

Light-duty applications
5.4.7 Safety Precautions

e Check for oil or air leakage before use.

¢ Do not exceed the rated pressure.

e Keep cylinder rods clean and free from rust.

e Replace damaged seals immediately.

e Wear PPE while working.

e Release system pressure before

maintenance.

5.4.8 Applications in Automobile Workshops
Hydraulic and pneumatic cylinders are used in
vehicle lifts, hydraulic jacks, brake servicing
equipment, tyre changers, wheel alignment
machines, hydraulic presses, engine hoists, clamping
fixtures, and automated workshop tools.

Heavy-duty applications
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o Tl feemen # 9T U AT &
o R HrAf & fAIg Iuge
o 3Mfdep HRIGHAT Td QaT Siiaq

o dATTd 3ifdh
o TEAT Sifed
o SifaRed fRa=or areg &t sasaan

3ftenfires Afi= dem warfad wrITer Sy

5.4.6 frer g seret aferde fAese i g
Ueh UR T 3l OeR U

Fad Uk fRm A g1 ST feemai & gt

@ griamaet  qreger de/gd gRT aaEt
TR IIAT Sifee G

ST AT 31fdep drTd

goch BT A ST WY hrd H IuANT

5.4.7 GR& Araurfaar

o IUUNT T Ug ot T gaT & g &Y Sitg &2

o RuiRacE g afdw @t

o O I P AT Ud ST MR |

o TR Uil ot gRd TG |

e P Id GHT PPE UgH|

TERET ¥ Ugel fa%eH &1 g1 G avg Fepret <1

5483nﬂnﬁa1gaaﬁlﬂanmaﬁﬁaquh
grsgifich Ud ~ghAfeen Reisdl o1 3uaiT are- faue,
gresifoie ik, sk T A, erR FoR, el TersTde
T, grssifis U9, &9 glste, Faifmi ftharmr qen
TATfeld BRI 3UYBhROT H fohaT ST 81
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5.5 Pneumatic Valves | <gifes area
PNEUMATIC VALVES | Rgﬁﬁasm

NON-RETURN VALVE (NRV) / CHECK VALVE FLOW CONTROL VALVE (NEEDLE TYPE)
aM-Re area (NRV) / 3@ aied Uil dgtel ared (fRsd argm)
M. ADJUSTMENT SCREW/NEEDLE
sm%{’sr 2{;‘ Il '|=_ Il Tt W / e
END VALVE BODY [
are e At VALVE BODY
VALVE SEAT ke =N
FREE FLOW DIRECTION aeadie T At 777
s g R INLET PORT 2 OUTLET PORT
=> FHC e 7 STdeeie Wé
INLET PQRT — OUTLET PORT Z
e UIE ITHE UK ORIFICE (ADJUSTABLE %’_ENING)
BLOCKED BACKFLOW ) AR (srrito f95)
pradeefebytioten WORKING: REGULATES FLOW RATE BY ADJUSTING SCREW, CONTROLLING CYLINDER SPEED.
1t Ty Y ARTAOIA ek WaTg &R 3! Ffia aean 8, e Rt A af e ikt 21
WORKING: ALLOWS AIR FLOW IN ONE DIRECTION, PREVENTS REVERSE FLOW. APPLICATIONS: PNEUMATIC CYLINDERS, AUTOMATIC DOORS.
T4 AT HaTg i dhaet e o1 # Sl 4T 8, W WaTg i iahatl B SFVERT: TR RIS, Wafed &arl|
APPuc.:\qu%Ns. AIR cowgsgsorz S\{STEMS, BRAKE SYSTEMS. SARAMETER T FLOW CONTROLVALVE
7 ! Refiz A-Red area WAl digldd ared
PRIMARY FUNCTION|  ALLOWS ONE-WAY FLOW CONTROLS FLOW RATE
mufiE srd AR WaTg i Hrgfa WaTg & H fAufia s=ar g
ADJUSTABILITY NOT ADJUSTABLE ADJUSTABLE
RRICIEEG THRIY T AT
KEY USE SAFETY & PRESSURE RETENTION|  SPEED REGULATION
A I TREN SR @ i Rfg

Fig. 5.5: Non-Return Valve and Flow Control Valve | At9-Re area ga gt dhgle area

5.5.1 Introduction (Fig. 5.5) 5.5.1 9f=r7 (Fig. 5.5)

Pneumatic valves control the direction, pressure, and  =g#fees area ddifed arg (Compressed Air) & warg,
flow rate of compressed air in a pneumatic system. Ren aur AT ot AR A 81 gh! Tgrrdar & =gAfes
They help pneumatic cylinders and actuators operate fJclse 3fik 3177 IUHIUT g’(@ﬂ od gars ¥ T prf ed 2

safely and efficiently. Two important pneumatic =g 3reany A A1-Ret area (NRV) dor wait dhglet area
valves used in automobiles and workshops are the T 37T fohaT T &1

Non-Return Valve (NRV) and the Flow Control 5.5.2 Af-Ref area (NRV)

Valve.

5.5.2 Non-Return Valve (NRV) gy

Definition 19-Ret area (NRV), 519 9 area oft srga €, 9difsa

A Non-Return Valve (NRV), also called a Check Valve, IR ot hae Qeh faem & yarfed g1 a1 8 aut faudia faem
allows compressed air to flow in only one direction H yarg & Achar gl

and prevents reverse flow. T
Construction 3GH dled didl, Scie U9 3iaeaie Gid, &8I e aifer an
An NRV consists of a valve body, inlet and outlet Gide o T 21 f& g R & areg o § W@ar 21

ports, a spring, and a ball or poppet. The spring

keeps the valve closed until sufficient air pressure is

applied.

Working Principle & fRAgia

When compressed air enters the inlet, it pushes the & gcic & a1g GaTd 11T &, Y 98 dicT 4T Grde &t B &
ball or poppet against the spring, opening the valve faeg edhaia aled Wid adT & e,ﬁ-\rag 3 §¢ SIIdT g1 afe
and allowing air to pass. If air tries to flow backward, g faudia faen & 9= o1 uaTe et €, ot {8 It &t g
the spring forces the ball back onto its seat, blocking e gz daTet yaTg Ak a1 &1

reverse flow. IR
Advantages o Sh TRl @ Achal B
e Prevents backflow of compressed air. . :qﬁﬁmwuﬁaﬁra?mmél

e Protects pneumatic components. . FRReH & ar] ST SAI W& B

e Maintains system pressure. . . vd |
e Simple construction and low maintenance. IqEhT

Applications e TR HHIR fAwH|
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e Air compressor systems.

e Pneumatic brake systems.

e Pneumatic cylinders.

¢ Industrial automation and vehicle air circuits.
5.5.3 Flow Control Valve
Definition
A Flow Control Valve regulates the quantity of
compressed air flowing through a pneumatic circuit,

thereby controlling the speed of pneumatic cylinders.

Construction
It consists of a valve body, adjustable needle or
screw, inlet and outlet ports, and sometimes an
inbuilt check valve.
Working Principle
Rotating the adjustment screw changes the opening
through which air flows. A smaller opening reduces
airflow and slows cylinder movement, while a larger
opening increases airflow and cylinder speed.
Types

¢ Needle Type Flow Control Valve

e One-Way Flow Control Valve (Throttle Check

Valve)

e Two-Way Flow Control Valve
Speed Control
Flow control valves regulate the extension and
retraction speed of pneumatic cylinders for smooth
and accurate operation.
Applications

e Pneumatic cylinders.

e Pick-and-place systems.

e Automatic doors.

e Vehicle service equipment using compressed

air.

5.5.4 Difference between NRV and Flow Control
Valve

Non-Return Valve (NRV)

Allows air flow in one
direction only.

Flow Control Valve

Controls the rate of
air flow.

Controls cylinder

Prevents reverse flow.
speed.

Normally not adjustable. Airflow can be

adjusted.
Used for safety and pressure Used for speed
retention. regulation.

5.5.5 Safety Precautions
e Disconnect the compressed air supply before
servicing valves.
e Use clean, dry compressed air.
o Install valves in the correct flow direction.
e Avoid excessive tightening during
installation.

e Check for air leakage regularly.
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STt §, STafeh S81 AR ARy g gl Tfd a7 3T g
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° ;—aq‘(_“ﬁa'@am

UIGRCUEL
g aTed AR &t 3} 9o i &t 7ifa ot Fafa e
G Ud ek HaTe gAfAd sear g1
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o OF-ve-w AefiH|

. W%HW|

o HUifSd arg smeTRd arg Gfdd Iueheur|

5.5.4 NRV Td Uil shelet ared # 3idx
Ar4-Re=t area (NRV) Gell chetel aTed
a1g ! hacl ep fasm # Yenfed arg varg &6t AT HEfEa

AT gl AT Bl
st &Y nfa e
Seh Tt AehdT B AT 2|
. . Ty veTg Ao fehar
I JUTASY g1 gidTl o T 21
YRETUE qEa s @A & i =07 & fog Suai
felq Suai giar g1 gar gl
5.5.5 GR&f Araerfaar
o ITcd R B A ¥ Uget Hdifed arg < Sy dg
R

o EHAT T U gt GUifed arg o1 IUNT e |
o e I HEI Uarg faem # wfid &
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e Wear safety goggles while working with
pneumatic systems.
e Replace damaged valves immediately.

Trade Theory

5.6 FRL Unit (Filter-Regulator-Lubricator) | Tw3mRT« gfae (fheer-Neer-

GIEC T

FRL UNIT (FILTER-REGULATOR-LUBRICATOR) | TH3RUT J(Ae (heer-Wcies-qfsdex)

1. FILTER | feeR

ADJUSTING KNOB —
TSweeT A

2. REGULATOR | W[eieY 3. LUBRICATOR | gfsidbex

UNFILTERED AIR INLET =
3Ffthees gal geie RIS I &l
B 33T
FILTER ELEMENT
Gt uy, 1« OIL RESERVOIR
PRESSURE GAUGE Q 'ﬁ el BT HER
FILTER BOWL TG AR 3T 53 . U
fiheer BerT OIL ADJUSTMENT SCREW
REGULATED AIR FLOW ot HRIo O
WATER DRAIN fif a1 &1 varg
T &1 e
WORKING PRINCIPLE | &R Rygia MERITS | o1

o CLEANS, REGULATES, LUBRICATES | 1w, faftrafia, freemé e &

* FLOW DIRECTION: F->R -> L | Warg fgem: F->R-> L

* SUPPLIES CLEAN, DRY AIR | %378, 3% &4T &1 JMTYfdf Heall &
« INCREASES EQUIPMENT LIFE | SU&RUI BT Sfia agre &

Fig. 5.6: FRL Unit | TwaiRT gfie

5.6.1 Introduction (Fig. 5.6)

Compressed air used in pneumatic systems contains
dust, moisture, and oil impurities. These
contaminants can damage pneumatic components
and reduce system efficiency. An FRL (Filter-
Regulator-Lubricator) unit prepares compressed air
by cleaning it, maintaining the correct pressure, and
supplying lubrication. In Mechanic Motor Vehicle
(MMV) workshops, FRL units are commonly used
with pneumatic tools such as impact wrenches, air
ratchets, spray guns, and tyre inflators.

5.6.2 FRL Unit

An FRL Unit (Filter-Regulator-Lubricator) is a
pneumatic air preparation device that filters
compressed air, regulates its pressure, and adds a
controlled amount of lubricating oil before the air
enters pneumatic equipment.

5.6.3 Components of FRL
Filter
e Removes dust, rust particles, water droplets,
and other impurities.
e Protects valves, cylinders, and pneumatic
tools from damage.
Regulator
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5.6.1 9f=r7 (Fig. 5.6)

ghfees gurett & IuahT g1 arelt Idifgd gar
(Compressed Air) & gfe, H a1 3= AYf3aT gt Tehelt
81 T AT gAHfeeh IuHUN ehl Fehd Tg Tl § 3R
I7eh! HRISHAT HH o adl ¢ | THSIRTH (FRL) gfe
TifSd gaT ol 1% dRe 8, Id a9 I1TY @it § an
3MTgeTeh AT H Wgd (Lubrication) e &dt 81 AdhfAe
Tiex @leved (MMV) SrISTIAT3 H 9kt IUIRT siae ¥,
QR e, W T 7 SRR $70RicR oI ~gAfdeh Iuehun &
1Yy fohar STt 81

5.6.2 THIIRTHA gfAe

THIIRTA gfAe (Filter-Regulator-Lubricator) T
JhAfeer TR MR Iuaxu ¢, St ddifed gar ot fheer
T g, IHHT aTd AT T & TUT IUSRUI deh Uga= &
Ugel 39 fRifa A # Vg A fAerar 8

5.6.3 TR & J&I HIT
firee?

o €cl, ST ch &I, UTHI chl g AT 31 3AYfedl e
&l
o alca, [As ofk JAfew Ul Fi grem e Bl
TEAR
o 3TEYSH Ay aTd i ARG e @R ST 3@ 8|
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e Controls and maintains the required air
pressure.
e Ensures smooth and safe operation of
pneumatic equipment.
Lubricator
e Adds a fine mist of lubricating oil into the
compressed air.
e Reduces friction and wear of moving parts.
5.6.4 Construction
An FRL unit consists of three sections connected in
series:
1. Filter bowl with filter element and water
drain.
2. Pressure regulator with adjusting knob and
pressure gauge.
3. Lubricator with oil reservoir and oil
adjustment screw.
The housing is generally made of aluminium, while
bowls are made of transparent polycarbonate or
metal.
5.6.5 Working Principle
Compressed air first enters the filter, where dust
and moisture are removed. It then passes through
the regulator, which adjusts the air pressure to the
desired value. Finally, the air flows through the
lubricator, where a controlled oil mist is mixed with

the air before it reaches pneumatic tools or cylinders.

5.6.6 Merits
e Supplies clean and dry compressed air.
e Maintains constant operating pressure.
e Reduces wear and increases equipment life.
e Improves efficiency and reliability.
e Minimizes maintenance cost.
5.6.7 Demerits
e Requires periodic cleaning and servicing.
e Lubricator is not suitable for oil-free
pneumatic systems.
e Additional installation cost.
e Filter elements require replacement after
prolonged use.
5.6.8 Maintenance
e Drain collected water from the filter
regularly.
e Clean orreplace the filter element.
e Check pressure gauge and regulator setting.
e Fill the lubricator with recommended
pneumatic oil.
e Inspect for air leakage and damaged seals.
5.6.9 Applications
e Pneumatic impact wrench
e Airratchet
e Spray painting equipment
e Tyreinflator

www.teachtoindia.com

Trade Theory
o JURUN T GRI& R FaATS FaTe ATAd el
gl
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5.6.4 T¥TAT
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5.6.5 & fAgia
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Pneumatic cylinders and valves
Vehicle service stations and automobile
workshops

5.6.10 Safety Precautions

Shut off the air supply before servicing.
Release compressed air pressure before
dismantling.

Use only recommended pneumatic oil.
Do not exceed the specified operating
pressure.

Wear safety goggles while working with
compressed air.

Check hoses and fittings for leakage before
use.
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MCQ's | srgfaeredta as

Q1. A hydraulic system shown in the diagram
works on which fundamental principle? / Qg g
e # R g ggifae e v gaya Rgia w
& AT 87

(a) Pascal's Law / Ureehd ot s

(b) Boyle's Law / sifae ol

(c) Bernoulli's Principle / s-ifeft @1 fagia

(d) Archimedes' Principle / 3nfdhfgia a1 fagia

Ans. a | Sol. : Pascal's Law states that pressure
applied to a confined fluid is transmitted
undiminished in all directions throughout the fluid. In
the given diagram, when force (F) is applied to the
smaller piston, the pressure (P) generated in the fluid
is transmitted equally to all parts of the system,
allowing movement or force multiplication at
different points. This principle is widely used in
hydraulic presses, braking systems, and lifting
mechanisms. / Urehel T A9 shgdT & o dg dvel IR emn
a1 garg T fehedt g1 & woft RRemett & ww w0 @ danlka
gar 21 e v e #, 59 B¢ faee W & (F) e mmam ST g,
Y ga & 344 gara (P) yomeft & gt 9rm & a9 ® 9 8
Taia gtan 8, S fafae feigeit w ifa a1 o1 7om Fera gar
81 g Rgia gregifeies 09, dfdh RAeen ok fafdd d
ek ®Y G IUANT fhaT STt 81

Q2. Viscosity of a fluid is defined as its resistance
to / ga <Y RufRurge Su<h! fhaehs ufa ufaRter ergar &t
gorfet @

(a) Flow [/ yarg

(b) Pressure / gam@

(c) Density / o9

(d) Temperature / a9H™

Ans. a | Sol. : Viscosity is a measure of a fluid’s
resistance to flow, which depends on internal friction
between fluid molecules. / Rafurge ga & vyag & ufa
gfaRieY T Ueh AT 8, STt g S7upaff & aridRes ayor ik AR
T B

Q3. The hydraulic lift works on which principle? /
gIsgifais faue fha RAgia uv o et 82

(a) Bernoulli's principle / s=ifeft o1 gl

(b) Pascal’s law / 9rhet opt fAa®

(c) Archimedes’ principle / snfdhfAgs 1 gia

(d) Newton's law [ =ge &1 g
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Ans. b | Sol. : Hydraulic lifts operate based on Pascal’s
Law, which states that pressure applied to a fluid is
transmitted equally in all directions. / grsgifeias foue
TR & 9 R M Secdt 8, STt IdTdT & o ga IR @ 1t
gara aof} f3emart & ¥AE wU & y=iRa gl g1
Q4. What happens to the viscosity of a liquid when
temperature increases? [/ aT9H dA WR ga &Y
RufRdge W =T wang ugar &2
(a) Increases / ¢ St @
(b) Decreases / ©e STt &
(c) Remains constant / f@R A &
(d) First increases, then decreases / Ugat 9&dt &, fox
gedl g
Ans. b | Sol. : As temperature increases, the internal
friction between fluid molecules decreases, reducing
viscosity. / aTqHT Se+ & g U3 & e SriaRes ayur A
&l Strar g, e RufuTge ge St 81
Q5. Which type of pump is commonly used in
hydraulic systems? / grsgifaess vonfaal & amraas:
e U 1 du IuT faaT ST &2
(a) Centrifugal pump / 3Tadh=a g
(b) Gear pump / iR Ug
(c) Reciprocating pump / waadf g
(d) Diaphragm pump / SRI%M™ 4q
Ans. b | Sol. : Gear pumps are widely used in
hydraulic systems due to their efficiency and
reliability. / R g4 3ot gerar ok fawaiaar & srRor
gIggifeles UUTTerl & Tueh ¥9 T IugT fohy I &1
Q6. Which component is used to control the flow
rate in a hydraulic circuit? / grsgifeiss aRuy & varg
R o e o= & fore fore gees o sy favar sirar
&?
(a) Relief valve | Rfaw area
(b) Flow control valve / Ueft ehetet aTed
(c) Check valve [ 3 aTea
(d) Pressure gauge / 3R 3%
Ans. b | Sol. : A flow control valve is used to regulate
the flow rate of hydraulic fluid in a system. / Teft dhglel
aTed I SUANT oTelt & g1ggifaieh ga &l vaTg & o R_fFafd
& & forg foar S g1
Q7. What is the function of a pressure relief valve
in hydraulic systems? / grsgifaes vonfaral & gama wga
ITed &l hRI RIT 82
(a) To increase pressure / &a1d g & fag
(b) To release excess pressure / 3ifaRed gama ate+ &
feg
(c) To measure pressure [ ga1d A9+ & fag
(d) To store pressure / GaTd GBI 3 & foig
Ans. b | Sol. : A pressure relief valve prevents damage
by releasing excess pressure in the hydraulic system.
| <STa Agd dTed gIggiieieh ToTel! # ifafked qama Sigaw aifd
! Akl B
Q8. How does an increase in temperature affect
the viscosity of a fluid as shown in the diagram? /
IRE ¥ R IR argw  # gig avet &Y arar &t
&9 ynfae st 82
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ILLUSTRATING THE EFFECT OF TEMPERATURE ON VISCOSITY
(a) Viscosity increases with temperature / aT9d™ 6+ &
AT F&dt &
(b) Viscosity decreases with temperature / aIa= SgA
¥ IHaT gedt §
(c) Viscosity remains constant irrespective of
temperature / aIHE AT S o g, T fRR Bt &
(d) Viscosity initially increases and then decreases /
AT Ugd dd! & 3R fox "edl 8
Ans. b | Sol. : As temperature increases, the internal
resistance to flow within a fluid (viscosity) decreases
due to the reduction in intermolecular forces. This
allows the fluid to flow more easily. The diagram
illustrates that heating the liquid causes it to drip
faster, indicating a reduction in viscosity. This concept
is critical in hydraulic systems where fluid
performance depends on maintaining optimal
viscosity. / SE-S8 dTIAH dgdT &, avd o HiaR arg & ufd
37idfer gfaRter (ATIdT) Tear ST § HRilfeh Srupat & dffa
STTHYUT Il hH gl ST & | TUY el 3Tfeeh AT § HaTied
B T § | 3R GL1TaT & b avet ot T e T Ig deit &
TG T §, ST FTdT H hH! bt ST hedT g1 Tg SHTEROT
gTegifeieh UuTferdl & Agayul 8, STaf davet i uaeH emar sead
ITAT FATY G TR AR el 3
Q9. In which type of system are hydraulic brakes
used? / grsgifaies S fha wepR &t yuTTedt & IuahT farg
STa 82
(a) Electrical systems / fagd womref!
(b) Pneumatic systems / arrEg wotett
(c) Mechanical systems / @ifae yomeft
(d) Automotive systems / sifcratfea gomett
Ans. d | Sol. : Hydraulic brakes are widely used in
vehicles to provide smooth and efficient braking. /
gTsgifcieh Sk aTgAl | AT SR P3ret sfhtT vaH =t & g
Y ¥ I IuINT fhy 914 &1
Q10. What will happen if the viscosity of hydraulic
oil is too high? / afe grzgifaes da i RufRurge aga
3ifeler gt at @ ghm?
(a) System efficiency increases [ WoTlett I g&raT Sei!
(b) Increased energy losses and heating / &4 g1 ik
ot geft
(c) Reduced leakage / ama &H ghm
(d) Faster operation / d<T €dTa gITT
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Ans. b | Sol. : Higher viscosity increases internal
resistance, leading to more energy loss and heat
generation. / 3= fAufduTge sriaRke ufarte ot Ferdt g,
e arfdes it g1 ek 7Hf 3= gidt 21

Q11. Which principle allows hydraulic brakes to
function? / gregifaiss S ot Rf o=t Y srgwfa 3 arer
Rgiaalarg?

(a) Boyle's Law / sifad o fam

(b) Pascal’s Law / uTeehel & e

(c) Newton's Law [ =g @1 fam

(d) Bernoulli's Principle / s=ifeft @1 fagia

Ans. b | Sol. : Hydraulic brakes use Pascal's Law to
transmit equal pressure through brake fluid. /
gISSIfih Sh Sih §d & ATeAH § YU d1d RAHIAR PR &b
f ureehet & e a1 SuThT v El

Q12. Which fluid is commonly used in pneumatic
systems? [ Jgifees gonfaal & smwaR R fhw ga @1
U faaT ST &2

(a) Water / art

(b) Oil / 3=

(c) Compressed air [ @difea arg

(d) Mercury [ ar1

Ans. c | Sol. : Pneumatic systems use compressed air
for operation as it is readily available and safe. /
A yonferat Harerm & feiw ddifed arg a1 IuahT ot &
Fiifch a8 ST T Iuctees R TrfdT &1

Q13. What happens if air enters a hydraulic
system? [ afe gregifaie yoneht & arg uder &=l g at o=
g 82

(a) Increases efficiency / g&idT Sgdt &

(b) Causes spongy operation / ST Wisit g SIAT &
(c) No effect / &ig uyTa =gl gsdT

(d) Reduces viscosity / faaftarge &7 gl St &

Ans. b | Sol. : Air in the hydraulic system causes
compressibility, leading to inefficient and slow
operation. / gsgifeies uTTel! & arg ddtgefiedr o1 R
gt 8, fed e 31er SR AT gt Sirar 21

Q14. What is the purpose of a directional control
valve in a hydraulic system? / grsgifaes woneft &
RerraTer AT=IYT aTe A1 382 AT &2

(a) To control pressure / gama ot FARAT @1

(b) To direct fluid flow / ga yarg &t faem 3T

(c) To increase speed / Tfd ST

(d) To reduce energy consumption / &t &l @Ud &t HH
AT

Ans. b | Sol. : A directional control valve manages the
direction of hydraulic fluid flow in a system. / fasmers
i30T ared voTrelt # grEgifaes ga yarg fi e ot eifaa
T B

Q15. What is the role of a hydraulic pump in a
system? / yorielt & grggiferes du Y yfae war &2

(a) To create pressure [ EaTd 3@H & & fdlg

(b) To store energy / vif TUEld & & faiw

(c) To filter fluid / ga Y fthee? &w3A & faw

(d) To cool the system | HoTTett et &&T T & felg
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Ans. a | Sol. : A hydraulic pump converts mechanical

energy into fluid pressure to drive actuators. /

gTegifelas Uy FifAcs St ol 5a gara & uRkafda swar & arfds

QeFee]QeR TelTq ST Heh |

Q16. What is the main reason for using hydraulic

systems in heavy machinery? / 9t azfia&t &

gregifae yonfert @1 gea suat i forar strar g2

(a) High power transmission capability / 3=a fad

HIROT &HdT

(b) Cost efficiency / TTd g&rdT

(c) Easy maintenance / 3T @@

(d) Lower weight / &H gs

Ans. a | Sol. : Hydraulic systems can handle high

loads efficiently with precise control. / g8gifeia wonfarat

3T R Dl YATd &1 § 3R Tieh FG0T & 1T AT Fehelt

gl

Q17. What is cavitation in hydraulic systems? /

grssifaiss vonfaal & wfades o 2

(a) Air bubble formation causing damage / ag gagat

S Fored aifa gt 2

(b) Increase in pressure / ga1a # gfg

(c) Leak prevention / fama &t Aepam™

(d) Excessive fluid temperature / 3fafde ga daraa™

Ans. a | Sol. : Cavitation occurs when air bubbles form

and collapse, causing damage to system components.

| AR e BT & W19 I goigel I & 3k ted 8, Had

YUTTett & Tcch! bl Jehd BidT gl

Q18. What should be checked if a hydraulic jack is

not lifting properly? / af grsgifais e S & 78 35

g1 8, df =T ST et anfge?

(a) Fluid level [ ga ¥R

(b) Brake pads / s 93

() Tire pressure [ CRR el gaTd

(d) Battery voltage / se<t aleest

Ans. a | Sol. : Low hydraulic fluid can cause

insufficient pressure, leading to malfunction in lifting

operations. / &H gTEgiTcich 5d STUAT GaTd DT HRUT &

Yo &, forad IoM & @rret g Tandll 21

Q19. In a hydraulic system, why is it important to

release trapped air? / grsgiferas yomreft # weft g€ gan

&Y Sie-T -l Agayguf §?

(a) To prevent pressure loss / gaTd g1 @t Ak & fag

(b) To increase speed / 7fd g & faig

(c) To improve fuel efficiency / e g&rd1 § gur & fag

(d) To reduce fluid consumption / &a &I @Ud &! HH

FH & foig

Ans. a | Sol. : Air in the system is compressible and

can lead to pressure loss and erratic operation. /

quTTel! # IR Tdtgasiter gidt & 3R gama g1 ofik srfAafaa

AT T hRUT § Fehdl! B

Q20. If a hydraulic system is overheating, what

should be checked first? / afe grggifas vormeht sifaw

i @ @Y @, at ugs R St anfa?

(a) Fluid level [ ga TR

(b) Cooling system / feiT yotret

(c) Valve operation / @Tea ddrel
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(d) Pump alignment / 9 @¥@or

Ans. b | Sol. : Overheating can occur due to
malfunctioning cooling systems, which fail to
dissipate heat properly. / srfde T srathe gfci gomett
% HRUT g1 Tehell &, STT TTHT BT Tl dteh & T8l geT urdi|

Q21. Why is it necessary to use an appropriate
grade of hydraulic fluid in a system? / farft yorreft &
3R Uz & grsgifas ga &1 ITANT AT Tl AR>S 82
(a) To ensure proper lubrication / 3f@d g gffaa
A & foig

(b) To reduce maintenance costs / ¥ERETd dANTd HH

& & fag

(c) To increase fuel efficiency / & getdT g & fog

(d) To control temperature / a9\ & fRifRd &= & fag
Ans. a | Sol. : Using the correct grade of hydraulic
fluid ensures proper lubrication, cooling, and efficient
power transmission. / 39 3E & gEgifcie &a &l IuANT
3faa @ie, sftae 8k et Afery Tror gFAfda wxar g
Q22. What is the primary function of the pressure
relief valve shown in the diagram in a hydraulic
system? / gizgifaies vorreft & am@ # Ry g dr
Refror area &1 wafies o @ 82

PRESSURE RELIEF VALVE
(a) To regulate the flow of fluid in the system / goTet &
&a & yarg & fafafaa s
(b) To prevent excessive pressure buildup / fafds
SaTd GO < AehHAT
(c) To increase the system pressure | UoTTell & &aTa &t
EME
(d) To control the direction of fluid flow / ga varg &t
f3em et FRifara e
Ans. b | Sol. :A pressure relief valve is a critical
component in hydraulic systems that prevents the
system from exceeding a predefined pressure limit. It
does this by diverting excess fluid back to the
reservoir or to another part of the circuit when the
pressure reaches a set threshold. This function helps
protect system components such as pumps, hoses,
and actuators from damage caused by overpressure
conditions. Without a relief valve, excessive pressure
could lead to component failure or unsafe operating
conditions. / %2R Refiws area gEgifers yunferat & va
Heayuf geeh & S yuTret ot gd-AefRa gara e & sifde
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B & ekl §1 I I BIdT & STd aTd Yeh (AT AT s ug™
ST &, df srfdaRer ga ol STemera a1 Afdhe & gk Wit A Al
a1 81 g 1l JoTeft 3 gedh! S Uy, Teft 3R areeued &t
3gfAes qara 6t f[RAT @ 811 arel JraH & A J Aeg
&1 afe Refits area =1 &Y, dt sicafdes gara gcan! i fathetar ar
SrgRfera darem &t fefa 9T o Thar 81

Q23. What is the primary reason for using filters in
hydraulic systems? / grsgifaiss vonfaal & foheew &1
JUART T T J=T HIRUT T 8?2

(a) To remove contaminants / 3igIfgal @t e & faig
(b) To regulate flow / yarg =t faffafaa &= & fog

(c) To increase pressure [ Ga1d Sg & fag

(d) To cool the fluid / ga @t 38T &=A & faig

Ans. a | Sol. : Filters help remove particles and
contaminants to prevent system failure. / ftheex aomt
3R ryYfgal i gem # Agg hed & drfch UuTTel! <l fAtherar st
ehT ST T |

Q24. What should be checked first if a hydraulic
system is operating slower than normal? / afe
grssifeiss voneht = @ it nfa @ sd R @ @ ar
Y Uge 9T ST et a1fee?

(a) Fluid viscosity / ga i fiafidrge

(b) Pump efficiency / du & gerar

(c) Pressure relief valve setting / gaTa Wgd ated aféT
(d) Fluid contamination / ga dguur

Ans. c | Sol. : Incorrect relief valve settings may cause
reduced system pressure, leading to slow operations.
| TTeTd J18d daTed T HH UUTelt GETd hl BRUT &9 Yehel! &,
fSrad darer ofiar g Fehar 8

Q25. What should be checked if a hydraulic system
is experiencing pressure fluctuations? / afe
grggifoies UoTTell qaTa A SAR-9ed gV o W& & af T
S sl gnfee?

(a) Valve operation / dred E<Ted

(b) Fluid level | gga &R

(c) Pump condition / du & fRfa

(d) All of the above / 3uRte gaft

Ans. d | Sol. : Pressure fluctuations can be caused by
low fluid levels, faulty pumps, or malfunctioning
valves. / GaT9 H 3dR-d¢Td & &9 R, quguf Uy, I1 &R«
aTed o hRUT gt TehdT 8

Q26. What is the function of a hydraulic
accumulator in emergency situations? /

SMuTdshTe A fRAfaal d gregifas WRidae o1 wrf o 8?2
(a) Maintain system pressure / UTiell GaTq §-TQ @1
(b) Reduce system temperature / HoTTelt ATAHT HH T
(c) Filter contaminants / 31gIfegat et ftheer AT

(d) Increase fluid flow / ga Uarg S&™T

Ans. a | Sol. : Accumulators store pressurized fluid to
maintain pressure during power failures. / @fddqes araR
Ul 811 TR qE1d ST & & folY qaTaged o §Ugld aed &
Q27. Why is viscosity an important factor in
selecting hydraulic oil? / grEgifaes d« ga a9
Rafarge v Ayl wRe =i 8?2

(a) It affects fluid flow resistance / Ig ga UaTg UfaIe &t
gq1fId &ear &

www.teachtoindia.com

Trade Theory

(b) It increases system temperature / Ig HoTett
ATIHT &t SSIaT &
(c) It reduces pressure | g 19 &t H BT §
(d) It increases leakage / g R&ma &t Jerd1 &
Ans. a | Sol. : Higher viscosity increases resistance to
flow, affecting efficiency, whereas lower viscosity may
lead to leakage. / 3= fAufaurge Uarg & ufaRie & Terdt 8,
fSIo@ gerar yanfaa gidt g, Stafe o Riafiuge Rama &1
PHRUT I Fehdl! g
Q28. What could be the reason for excessive noise
in a hydraulic pump? / grsgifelss da & srafde 2R &1
THIRUT AT gt ehelT 82
(a) Low fluid level [ & ga &R
(b) High fluid temperature / 3= ga dgHAE
(c) Proper lubrication / 3f@a &g
(d) Increased pressure / SigI g3 &aTd
Ans. a | Sol. : Low fluid levels cause cavitation, leading
to noise and reduced pump performance. / &H ga &R
AU T HRUT IT &, ST 2R glaT § 3R U &1 Uee
& gl STTaT 8l
Q29. What could be the effect of using low-
viscosity fluid in a hydraulic system? / grsgifais
yorrelt # e RufRaTge arer ga 3uaht & &1 ywE |
gl Tehar 82
(a) Increased leakage / ftama # gfg
(b) Improved system performance / Joreft ugei= & gar
(c) Reduced friction / &for & s}
(d) Higher energy efficiency / 32 Sl gerdT
Ans. a | Sol. : Low-viscosity fluids can easily pass
through gaps, causing leaks and reducing efficiency. /
%4 fAufurge aret ga S § RRT ¥ ToR Wod 6, forad
RaTa gt gohdT g SR gerdT A 8l ST 8l
Q30. Which component controls the direction of
fluid flow in a hydraulic system? / grsgifaias yoreft &
&a varg ht i ot @ T gew RHfRa &war 82
(a) Flow control valve / varg Ad=or areg
(b) Check valve / 3 area
(c) Directional control valve / fRemares fAd=ror area
(d) Pressure relief valve [ g&Ta gd dred
Ans. c | Sol. : Directional control valves determine the
flow path of fluid within the system. / fasmeres fsor
JTed UUTlel! & ga o Yarg A1t ot RafRa @ear g1
Q31. Why does hydraulic fluid lose its properties
over time? / grsgifas ga 99a & 91y g+ fadtuang
4l @t 3 @2
(a) Due to oxidation and contamination / 3ifafienur
3R HgWUT & HROT
(b) Due to pressure changes | gaTa gRad=i o FHROT
(c) Due to flow rate fluctuations / UaTg &X & IdR-Ted &
hIXUT
(d) Due to system vibrations / JoTTeft & &u-T o FHROT
Ans. a | Sol. : Exposure to heat and contaminants
leads to degradation of fluid properties. / T 3R
GQuUT & HUSH H 37T ¥ ga h fAivarg @wre gt St g1
Q32. What should be analyzed first if a hydraulic
system is operating slowly? / af gregifas vorreft
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efieft 7ifa @ ot = T @ Y uget =T e fahar s (d) Pump speed / g &t fd

Tifew? Ans. a | Sol. : Low viscosity can reduce power

(a) Fluid viscosity / gq &t RuRurge transmission efficiency, leading to slow operation. /
(b) Cylinder diameter / f&dieR &1 &g & fAufdige feT TaRoT 6T G&TdT &l A I ohd &, oo
(c) Valve leakage / area Rama ffAT I 8t TehaT gl
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