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Unit :SAFETY AND ITS IMPORTANT (10 Questions)

Safety and General Precautions in Industry/Shop floor - Personal Productive Equipments (PPE)
- First Aid — Operations of Electrical Mains - Disposal of Waste Materials- Occupational Safety
and Health — Safety Signs — Response to Emergencies — Importance of House Keeping —
Material Handling - Lifting and Handling Loads — Moving Heavy Equipments - Safe handling of
Fuel Spillage, Fire extinguishers and its types. Different types of fire. Safe disposal of toxic dust,
Safe handling and Periodic testing of lifting equipment, Authorization of Moving & road testing
vehicles. Electrical safety tips.

UNIT II: BASIC FITTING (20 Questions)

Linear Measurement — Base unit of linear measurement, System of units of measurement,
Multiples of a Metre and their values.

Steel Rule - Purpose of steel rule, Types, precautions to be followed while using steel rule.
Marking Instruments — Feature, uses and type of Scriber, Caliper, Punches, Hammer, “V” Block,
Try Square - Bevel Gauge, Bevel Protractor, Combination Set, Surface Gauge, Surface Plate,
Angle Plate.

Cutting Tools — Hack Saw Frames, Hacksaw Blades, Files and Special files types and
specification, Cold chisel and types, Power Saws, Drilling Machines, Drilling Operations, Dirills,
Taps, Dies, Tap drill size and Blank Size calculation.

Grinding — Grinding Machines, Grinding Wheel Specification, Loading, Glazzing, Dressing and
Truing.

Micrometers, Vernier calipers, Telescope gauges, Dial bore gauges, Dial indicators,
Straightedge, Vacuum gauge, Tyre pressure gauge - Screw extractors, Hand Reamers and its
types - Fasteners.

Function of frame, Types of frame, Chassis repair and alignment, Frame maintenance, Safety
standards for cars.

UNIT lll: BASIC MAINTENANCE, ERECTION AND TESTING OF MACHINERIES &
ASSEMBLING (20 Questions)

Total Productive Maintenance — Routine Maintenance — Break down Maintenance & Preventive
Maintenance - Installation of Machinery — Foundation bolts and types — Sling Load for Shifting —
Erection Tools and Techniques — Fork Lift and Pallet Truck - Lubricant and its Properties —
Types of Lubrication - Different Methods of Lubrication.

Repair Technique — Power Transmission Elements and its types, application and Uses (Gear,
Belt and Pulley, Coupling, Chain and Sproket, Clutches, Bearing and bearing metals — Velocity
Ratio calculation in Gear and Belt and chain drive.

Locking Devices — Screws, Bolt and Nuts, Keys, Cotters, Split Pin, Screw Driver, Spanners,
Power Tools.

Gauges and Template — Radius gauge, Screw Pitch gauge, Drill Gauge, Centre gauge, Feeler
gauge, Wire gauge, Telescopic gauge.



Limit Gauges — Principle of ‘Go’ and ‘No-GO’ - Plug gauge, Snap gauge, Ring gauge, Taper
gauge.

Sine bar and Slip gauge — Principle, uses, application and Taper calculation.

Finishing Process — Lapping, Honing, Frosting and Scrapping — Application and Methods.

Jig and Fixtures — Construction, Types and its accessories — Advantages and Disadvantages.
Inspection — Visual inspection, Quality Standard, Quality control inspection.

UNIT IV: WELDING (5 Questions)

Safety in welding shop - Welding Hand Tools — Gas Welding Equipments and Process — Setting
of Parameter for Arc welding Machines — Oxy — Acetylene cutting Equipments. — Arc welding
defects and Testing — Types of Joints — Selection and Storage of Electrodes.

Unit V: ENGINE, TRANSMISSION, FUEL SUPPLY SYSTEM, COOLING SYSTEMS AND
LUBRICATION SYSTEM (80 Questions)

Internal & Classification of IC engines, Principle & working of IC engines. Differentiate between
2- stroke and 4 stroke, C.I engine and S.I Engine, Direct injection and indirect injection, Engine
Technical terms, Engine specification, various gauges/instrument on a dash board Petrol Engine.
Engine Components and materials: Cylinder head, combustion chambers, Head gaskets, Engine
Valves & Valve Trains, Type of valve operating mechanism, Valve- timing diagram, Camshafts &
drives, Timing belts & chains, Timing belts tensioners. Pistons, Piston rings and Piston pins.
Compression ratio, Connecting rod, Crank shaft, Engine bearings, Fly wheel and vibration
damper. Crank case & oil pump, Gears timing mark, Chain sprockets, Chain tensioner etc.
Function of clutch & coupling units attached to flywheel. Cylinder block, Sleeves (liner). Intake &
Exhaust systems and Components, Firing order of the engine.

Clutch, Gear ratios, Gearbox Automated Manual Transmission (AMT) Gearbox layout &
operation, Baulk-ring synchromesh unit, Transaxle synchromesh unit drive transfer case,
Freewheeling hubs, Four wheel drive differentials All-wheel drive- four wheel final drives, All-
wheel drive transfer case, Transfer case differential action Automatic Transmissions - Torque
converters, Planetary gears, Electronic control transmission , Propeller shaft, Universal Joint,
Final drive, Differential unit, Rear axle & Front axle.

Fuel characteristics, concept of Quiet diesel technology &clean diesel technology. Diesel
fuel system components — Description and function of Diesel tanks & lines, Diesel fuel filters,
water separator, Lift pump, Plunger pump, Priming pump, Electronic Diesel control Electronic fuel
control systems, Common Rail Diesel Injection (CRDI) system, Sensors, actuators and ECU
(Electronic Control Unit) used in Diesel Engines, Gasoline Fuel Systems, Stoichiometric ratio, Air
density, CNG —Gas circuit components.

Different type of cooling systems, components- Radiator, Coolant hoses, Water pump,
Cooling system thermostat, Cooling fans, Temperature indicators, Radiator pressure cap,
Recovery system, Thermo switch. Functions of oil, Viscosity and its grade as per SAE, QOil
additives, Synthetic oils, the lubrication system, Splash system, Pressure system,
Corrosion/noise reduction in the lubrication system. Lubrication system components - Description
and function of Sump, Oil collection pan, Qil tank, Pickup tube, different type of Oil pump & Oil
filters Oil pressure relief valve, Spurt holes & galleries, Oil indicators, QOil cooler.

UNIT VI: WHEELS & TYRES, STEERING SYSTEMS, SUSPENSION SYSTEMS, BRAKING
SYSTEMS (25Questions)

Wheel, Tyre, Rim and is types, materials, Construction, Characteristics. Tyre sizes &
designations, Tyre information, Tyre tread designs, Tyre ratings for temperature & traction.
Descriptions Tire wear Patterns and causes Nitrogen v/s atmospheric air in tyres



Principles of steering, Rack-and-pinion steering system, Recirculation ball & nut steering
system, Four-wheel steering systems, collapsible steering system. Steering boxes & columns,
Power Assisted steering, Electric power assisted steering. Wheel alignment:- Basic principles ,
wheel base, wheel track, king pin inclination, Caster, Camber, Scrub radius, Toe-in & toe out,
Toe-out on turns, Turning radius, Thrust angle &centre lines.

Principles of suspension, Types of suspension Independent suspension, Rear
independent suspension, Rear-wheel drive independent suspension, non independent
suspension, electronically controlled air suspension (ECAS), Adaptive air suspension operation.
Types of springs - Description and function of Coil springs, Leaf springs, Torsion bars, Rubber
springs. Shock absorber types- Hydraulic shock absorbers, Gas-pressurized shock absorbers,
Load adjustable shock absorbers, Manual adjustable-rate shock absorbers, Electronic
adjustable-rate shock absorbers, Automatic load adjustable shock absorbers Front suspension
types & components- Mc person Strut suspension, Short/long arm suspension, Torsion bar
suspension Rear suspension types & components-Rigid axle leaf spring suspension, Rigid axle
coil spring suspension, Independent type suspension, Rigid non-drive suspension.

Brake type - principles, Air brakes, Exhaust brakes, Electric brakes, Parking brakes,
Engine brakes, Regenerative braking Braking system. Components brake system. Brake friction
materials . Antilock braking system operation, Principles of ABS braking, CABS master cylinder,
Chydraulic control unit, Wheel speed sensors, ABS with EBD electronic control unit. The
construction and Operation of ABS. Braking system components.

Unit VII: EMISSION CONTROL (10 Questions)

Vehicle emissions Standards- Euro and Bharat I, lll, IV, V Sources of emission, Combustion,
Combustion chamber design. Types of emissions: Characteristics and Effect of Hydrocarbons,
Hydrocarbons in exhaust gases, Oxides of nitrogen, Particulates, Carbon monoxide, Carbon
dioxide, Sulphur content in fuels Description of Evaporation emission control, Catalytic
conversion, Closed loop, Crankcase emission control, Exhaust gas recirculation (EGR) valve, ,
Controlling airfuel ratios, Charcoal storage devices, Diesel particulate filter (DPF). Selective
CatalyticReduction (SCR), EGR VS SCR.

UNIT Viil: BATTERY (10 Questions)

Magnetic effects, Heating effects, Thermoelectric energy, Thermisters, Thermo couples,
Electrochemical energy, Photo-voltaic energy, Piezoelectric energy, Electromagnetic induction,
Relays, Solenoids, Primary & Secondary windings, Transformers, stator and rotor coils. Basic
electronics: Description of Semiconductors, Solid state devices- Diodes, Transistor, ignition
systems- Distributor less ignition systems, insulated coils, Distributor less ignition system timing.
Horn, Wiper, power window Power door lock, Automatic door lock, Remote keyless entry system,
Anti-theft system, Immobilizer system circuits and its components. Description and function of
Airbags, Seatbelt, Vehicle safety systems, Crash sensors, Seat belt pre tensioners, Tire pressure
monitoring systems Integrated communications, Proximity sensors.

UNIT IX:HEATING VENTILATION AIR CONDITIONING (HVAC) (10 Questions)

Principles, Air-conditioning capacity, Air-conditioning refrigerant, Humidity Description and
function of Fixed orifice, Control devices, Thermostatic expansion valve system, Thermal
expansion valves, Air-conditioning compressors, Condensers & evaporators, Receiver drier,
Lines & hoses, TX valve construction, Temperature monitoring thermostat, Refrigerants,
Pressure switches, Heating elements Air-conditioning ECU, Ambient air temperature sensor,
Servo motors, Electric servo motors, Automatic climate control sensors, Evaporator temperature
sensor, Blower speed control, Ventilation systems.



UNIT X: HYDRAULICS AND PNEUMATICS (10 Questions)

Hydraulics — Safety precautions — Symbols — Filters — Pumps — Cylinders — Flow control Valves —
Tube and pipe assembly — application and common maintenance of hydraulic.

Pneumatics — Safety Precautions — Symbols — FRL Unit — Actuator — Cylinder — Types of
pneumatic valve — Air compressor parts and function — Electro pneumatic system - application
and common maintenance of pneumatic.

Pipe and Pipe fittings — Pipe fitting Tools, Symbols, Standard pipe fitting accessories, Pipe
thread, Pipe die and Tap, Repair and maintenance of Water Tap.

Dated: 25.02.2025
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FovOlUsTag6T SlovL SHSl6T HHHIND CHM_UT(HSEHD - IEHESOT, H6TwEFms SWsHs
(independent system) gev@uciTagesr HovL b - HeoTOEUGTOGTE Dicveogl Fefl” emL U,
Olerau Swés sovOuaTagesT &ovL b, Wleor Sigmiempulled &I (HUuhHlssuupHib
FovOlucsTagesr &HovL b, s&ThHMlET &LU_(Houn( sFovbusTageT &evL b, Slrey wHmID
sTHM(RSS FovbluTagsr FlevL b - evliflibigiemL W auemsser - srullsosollfibicn, 65:.
oollflibicio, Lmiasedr umiselr, muul solliflibicin @,&lweubhdlesT eflord s WwhHmIb G&weou(H.
09TeH SVFTTUT UEDSSHOT- AL TTeSldS a9 DLFmiuiser, Gsev-NliTagemrov( agré
ssmiuiser, Geom’  Silggevl Gldr  egné  SUFTiuiseT, GLEeId  Di_ggoivl
OFLNWEEa 1qW-C 613185 DIEMTUTS6T, 616061 _nTeofléd &bldbons - Gl agnd DEFTTUFEH6IT,
BBl 1g85 Geor. i_Ogevl  egnd  DFTiuiser, GLeveiv@asmiibs&agnd
S FMTUITEOTH DLW UTSHISOHD, 151 Goucmoo @Flb NG - ~resr’ &eOlUcHT ag65T
UEHSHHAT & unshGHT - G ufscsovl epl sovblusTass . GMSIW ; Heor ms
&6i06UEST61960T, 651 eolliflibisiv &6 ©OUGSTE1965T 9165TLM & 610 GILIGHT 619,65 QIEHEHEBEIT & LIMEHIEH6IT
-flebl_ 8860 5-17 6iv 191l FeivGlussTOIG60T, fledl” && 60 smuiled stolliflib &6ivGILGST62960T,

866119 GIUESTL_65T1"_ 6mL_U1 F6i06lU6tT 619.60T, fledll”_-1H6dT Lq 6mI6d & 610 OILEST 6)960T.

B18rs ouems - H58I6uD, aif NGT&EGS6T, eréevnevl Y@T&EEG &6, etoosl flé GICT&HEser,
unié &It S18& @ &er, orciTedlesT NIBT& @&, TOleResT@mL_1q HhISIBr& &Ik, N@T&HSIh &L tb.
unsbiser UGres Siemwiy. BIBré 2 mmiley @uIIEHL_&eT. pedrigeond YIGr&SIhI HeivL b
@&weoun(y), arllereiv (ABS) GBT&SmSIcsr @sm_un(fpiser, arllereiv wmeoL i HeSlesore i,
cmamL_nmedlé setor”_@rmed uyeofli, 6fied el G&cdTEmIseT, aridleToivw| 6T Someorihg FFliq
6T6081"_Tmeotlds & 6vor”_Brmed iy, 6ofll”_(HIL6oT Fer1q.W ari9leToid Dig6sT Siemipliy WHmIb G&weoun(h.

GBI & &t Fl6ToL b UM&HIGH6IT.



3i0® V1L @aieflGuimib eumy Hlemeo s1° (Hium(i) (10 efleornaaseir)

aunser oumy &1 Hleweoser - wGrm wiHmid utrd (Euro & Bharath) 11 IIL IV, V.erug
@QaeaflGubhmid eumyssefledr mERSH Hostemw &U_(HUUTL ([ 2 wieblemed, cm&eo6dT &I
oulg uemw L. @eueflGwmib eurmy euemss6T: emaml” @rmariueTseflesr Amisucolserr whmib
Momerrey, OoeuefllGubm eumybseflo 2 eter  emaml” GIIETIUGTSET, b _Tereotledr
BEOEF[HHOT, HIHOTEHOT, HTTUGST GLIETTHEE(R, STTUGST oL Weem&(, erfl@umpefleo
2 _6ToT HHHe 2 6ren_&s&b, Wpeilunge GeleflGumib emyser & Hiounf), edlemeoryy &S
wrbob, ewigw eumy GeeflGubmd, epiqw eumy GeveflGwibmbd (EGR) eunevey, smbhoy
erflOun(per N&lFHRIGmoTES &I (HUU[HISHSH0, SMTUGT HIGOTHOT AHSDHMID &S COTHISET,
Le&ov orfleumy & s giser oug s _Lg (DPF). Q&Fcosiq 64 st 1L658 (&6or@euiit_L i), flL_&ses et

(SCR) pé& &5 H6iremid @ommé @b Semwiyser wbmitb EGR euSH SCR.
i@ VIIL: Guifl (10 eflermdsaseir)

Disranbs ellemorayser, ©@eutiuepl _([HIb Nlemeroyser, OFFGwIeTeos fld < HmeD,
@siblevL s, @sFGwLT sullerev, WlerGauSluliuc wbmed, safliblearear(gss WhHmeD,
0SBerom erevdsL”flé pbm6d, WlesTaNHS Gnesor_co, fl@evsseir, G&TeSleoTmil([H&ET, (L& 65T ML
wHmIb SreorLmb Hlemeo &mulled cmENGTTIq HBIGET, LqTTeoTEUMIF&S6T, 6v@LL LI WwhHmib

Gom_Lmi smuleo.

SigUuUemL 6TeudkhL_Meotléeiv: GFLD SHetor_&Liiseifleor efleméasid, Sl Hlemeo FnGHeoThIGENT -
oL Gun(hsor, 1QnmeSTHovLl, UDDEDIIY DHEHDUILEEIT- Iq_dl)l_q_ﬂ];’e%l'_l_fr (& GOMCUITGOT
UMHMEDAIIL SHEDUILEGT, HeotlemwlubHiSSUUL L. &6dT&iool LI smuilévser, 1q ool flaip i 1 fleo
abupib erflyd @Goeomunh Gmrbd (1qevigflyll L foleosv éeoflacstflevL b), emmiesr,
eoauliul, ueut eNlesT@Lmueui G eond, L BLr@wi 1986 GLmi eomd, flGwm’_ &bleveiv
orcorL__ffl HleoL b, Sb6doriq G101 SleivL b, SbGITenUHeFT HevL b &byl &6l WhHmib
DIBOT  UNsBIGET. aiCus@aer, &L UL, anseT uTHSTUY DOWLUYSET, SlTTes
O@&esramiser, F_ Gueol_ UF OLerageoriser, Lwi Sresl &eoorameoiliy HemliLseir
Q(HhISlemeThS H&H660 QSTLITLSET, UTTéedlbll_1g CF6sTEmisH6T &Sucubmnler ellerssib
wHmib @sweoun(j.

Soo@ IX: afi” 1qhiGaicing Beoagesr aisabrgagefitn (HVAC) (10 eflerméaser)

@am_un (&, arii &6oTig Qg6oflihl SIS, 6Tl &6torLg. ageofih @r-Ofl@eeressr, FIUuSD 6fleurbd
whHmib Hlemeowneor giemerulledr G&weoun(p), s (HUUTL () FrgeThiser, O\&TGwmevE@L 198

fflonss amce Sicowiy, Geuiu cflflnés aImoa|&Her, &IHNRSSD Wleir@sd s



whHmid pelwnsSlser, fifeui 2 oSl Ganpleser whHmIb emul emeostaemer, TX aurcoey
Sieowiy, Getublene seorsnaoiiy @gFGwrsoL ., GeflfugeTt GUIIRL_s6lT, Di(IPSHD
aofll_aisoir, @eutiuepl_(Hlib se miser ai-sergaseoiinn ECU, abmiym srb o Geutiubleneo
@acremi, #iGeur @uwm’_Lmiseir, Wlesranr FiGeur @M _Lmiselr, Hreotumbidl smeorblemeo
s_[Huur’_{H Geuiublemeo @esremiser, Evaporator @eutiubleneo G&cstamisser, @& 6dr&mi,

OG@ermeui Gouss & &1 (Hluum(h), STHGMTL_L 16Uy s6i.
i@ X: sovaml”_gmeSldev whHmibd mGwigdev (Hydralics and Pnumatics) (10 eflerméser)

cmamL”_nmedléev - ungIsTUIY (YTl & &Fflsmesar - @DUT([H&ET - 6lq &1 19.856iT - UDYSET -
HeSesoriser - @U L& s (Hour_ [ euncoeyser (flow control) - @wmi wHmID Emis

S1@&bllefl - vwesTun () HMID DL TTeSl&e GuNgieureor urmfliy.

BIGIq &6 - uTFISTIL (6ot O & Fflbemaser - GbluTHiser - FRL wefl’ - opéas@an i -
HoSlevorL_iiseT - [HIGIg &6l QUTEOR| QIEHESSOT - aiSDLUTFT UTSHhIGET WHnID @&FweOUT(H -
ete0s1_ B HIGIg &6i0 HlevL b Siemiiy whHmib vwestur(h) - HIGWLLIg & Siefl@seag6sT WM

@ungieureor ugmofloy.

GLml wHnIb GEMi CUTIHESGHSMST — GRTL UIEHSGID &Heilser, @&DuT(Hsar,
Blemeowinesr @i CUTHSHID 2 USTGOITHBIGET, MU, G 6oL WhHmIb Gmi GLuU

(pipe die and pipe tap), HeoraTiids @GWMi UIRSIUMISSHEO WHmID LTS E60.

IBIT6IT: 25.02.2025



