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I. Introduction to Automotive Technology
This course addresses the historical background of the automobile systems, the basic engine, engine systems, electrical and electronic systems, heating and air conditioning systems, drivetrain, running gear and hybrid vehicles. It also provides an understanding and use of hand tools, shop equipment, diagnostic equipment and special tools.  The course also provides focuses on automobile preventative maintenance and basic theories and basic services.

Content/Topics:
i. Historical Background
	The student will be able to:
a. Explain major events that have influence the development of the automobile
b. Describe the manufacturing process of a modern automobile modern assesembly plant
c. Describe the basic systems that make up an automobile
d. Name the major components and functions of the automobile

ii. Hand Tools and Shop Equipment
	The student will be able to:
a. Describe the basic units of measure for length, volume and mass in the two measuring systems
b. Describe the mechanical measuring tools used in the automotive shop
c. Describe the different fastners used in the automobile
d. Describe the proper procedure for measuring with a a micrometer
e. Describe some of the hand tools used in auto repair
f. Describe the common shop equipment and their purpose
g. Describe the use of common pneumatic, electrical, and hydraulic power tools found in an auto repair shop
h. Describe the different sources for service information that are available to technicians

iii. Diagnostic Equipment and Special Tools
	The student will be able to:
a. Describe the various diagnostic tools used to check a vehicle’s engine and its related systems and common tools to service the engine
b. Describe the various diagnostic tools used to check a vehicle’s electrical and electronic systems and common tools to service the system
c. Describe the various diagnostic tools used to check a vehicle’s engine performance and common tools to service the engines performance
d. Describe the various diagnostic tools used to check a vehicle’s drive train and common tools to service the drive train
e. Describe the various diagnostic tools used to check a vehicle’s running gear and common tools to service the running gear
f. Describe the various diagnostic tools used to check the a vehicles heating and air conditioning system and common tools to service the system






	 iv. Automotive Safety
	The student will be able to:
a. Describe how to follow safe practices in the workplace
b. Describe the difference between a shop policy and a shop procedure
c. Identify workplace safety signs and their meanings
d. Describe the standard safety equipment that should be in the workplace
e. Describe the safety precautions to be taken when using electrical tools and equipment

vi. Customer and Service
The student will be able to:
a. Describe the purpose and use of owner’s manual and shop manuals/service information
b. Explain how TSBs, service campaigns, and recall information are used
c. Describe the purpose of labor guides
d. Identify the purpose and use of parts program
e. Describe the information and its use within a repair/work order
f. Describe the purpose and use of service history
g. Explain the purpose and application of VIN’s
h. Explain how the 3 Cs are applied in repairing and servicing vehicles

vii. Tools and Equipment
The student will be able to:
a. Describe the common air tools that a technician may use
b. Describe the common fasteners used in a shop
c. Describe the common types of wrenches used in a shop
d. Describe the common types of sockets used in a shop
e. Describe the common types of pliers used in a shop
f. Describe the common types of cutting tools used in a shop
g. Describe the common types of screwdrivers used in a shop

viii. Vehicle Protection and Jack and Lift Safety
The student will be able to
a. Explain the precautions and procedures to prevent vehicle damage when conducting repairs
b. Describe the application and purpose of lifting equipment
c. Describe the safe use of lifting equipment
d. Explain how to prepare a vehicle for customer pickup

ix. Vehicle Maintenance Inspection
The student will be able to:
a. Describe what fluids are use in the typical modern automobile
b. Explain the systems to be inspected when performing an underhood inspection




c. Explain how to tell whether the vehicle air filter needs replacement
d. Describe what to check when performing a vehicle exterior inspection
e. Explain the procedure for checking interior and exterior lighting
f. Describe what is checked during an in-vehicle inspection
g. List the areas that are to be inspected during an under-vehicle inspection
h. Describe the characteristics of different types of leaking fluids

II. Automotive Engine Repair Systems

i. Designs and Diagnosis
The student will be able to:
a. Explain what takes place during each stroke of the four-stroke engine
b. Describe the advantages and disadvantages of the inline and V-line engine design
c. Define important engine measurements and engine performance characteristics
d. Explain how to evaluate the condition of the engine
e. Describe nine abnormal engine noises

ii.  Disassembe and Cleaning
The student will be able to:
a. Prepare engine for removal
b. Remove an engine from a FWD and a RWD vehicle
c. Separate the engine into its basic components
d. Name the three basic cleaning processes

iii. Lower End Theory and Service
The student will be able to:
a. Describe how to disassemble and inspect an engine
b. List the parts that make up the short block and describe their operation
c. Describe the major service and rebuilding procedures performed on cylinder blocks
d. Describe the four types of camshaft drives
e. Describe how to install a camshaft and its bearings
f. Explain crankshaft construction, inspection and rebuilding procedures
g. Explain the function of engine bearings, flywheels, and harmonic balancers
h. Describe the installation of pistons in their cylinder bores
i. Inspect, service and install an oil pump

iv. Upper End Theory and Service
The student will be able to:
a. Describe the purpose of an engine’s cylinder head, valves, and related valve parts
b. Explain why there are special service procedures for aluminum and OHC heads
c. Describe the types of combustion chamber shapes found on modern engines
d. Describe the different ways that manufactures vary valve timing
e. Describe the procedure for inspecting valve train parts
f. Explain the procedures involved in reconditioning cylinder heads
g. Explain the procedures involved in reconditioning valve guides, valve seats, and valve faces
h. Explain the steps in cylinder head and valve reassembly

v. Engine Sealing and Reassembly
The student will be able to:
a. Explain the purpose of the various gaskets used to seal an engine
b. Identify the major gasket types and their use
c. Describe the methods used to seal the timing cover and rear main bearing
d. Reassemble an engine including core plugs, bearings, crankshaft, camshaft, pistons, connecting rods, timing components, cylinder head, valve train components, oil pump, oil pan, and timing covers
e. Explain the ways to lubricate a rebuilt engine
f. Reinstall an engine and observe the correct starting and break-in procedures

vi. Lubricating and Cooling Systems
The student will be able to:
a. Describe the components of a typical lubricating system
b. Describe the purpose of a crankcase ventilation system
c. Describe the operation of the cooling system
d. Describe the major components of the cooling system
e. Describe the function of the water pump, radiator, radiator cap, and thermostat in the cooling system

III. Automotive Automatic Transmissions

i. Theory of Automatic Transmissions and Transaxles
The student will be able to:
a. Explain the basic design and operation of standard and lockup torque converters
b. Describe the design and operation of a simple planetary gear set
c. Explain the basic operating principles of a planetary gear controls
d. Describe the construction and operation of common Simpson geartrain-based transmissions and transaxles
e. Describe the construction and operation of common Ravigneaus geartrain-based transmissions
f. Describe the construction and operation of transaxles that use planetary gear sets in tandem
g. Describe the construction and operation of automatic transmissions that use helical gears in constant mesh
h. Describe the construction and operation of CVT’s
i. Describe the design and operation of the hydraulic controls and valves used in modern transmissions and transaxles
j. Explain the role of the following components of the transmission control system, pressure regulator valve, thottle value, governor assembly, manual valve, shift valves and kickdown valves
k. Identify and state the purpose of the various pressures in the automatic transmission

ii. Electronic Automatic Transmissions
The student will be able to:
a. Explain the advantage of using electronic controls for transmission shifting
b. Describe what determines the shift characteristics of each selector level position
c. Identify the input and output devices in a typical electronic control system and their functions
d. Diagnose electronic control systems and determine needed repairs
e. Conduct preliminary checks on the EAT system and determine needed repairs or service
f. Perform converter clutch system tests and determine needed repairs or service
g. Inspect, test, and replace electrical/electronic sensors
h. Inspect, test, bypass and replace actuators

iii. Automatic Transmission and Transaxle Service
The student will be able to:
a. Diagnose unusual fluid usage, level, and condition problems in the automatic transmission
b. Replace automatic transmission fluid and filters
c. Diagnose noise and vibration problems
d. Diagnose hydraulic and vacuum control systems
e. Perform oil pressue tests and determine needed repairs
f. Inspect and adjust external linkages
g. Descriibe the basic steps for overhauling a transmission

iv. Four and All-Wheel Drive
The student will be able to:
a. Identify the advantages of four-and-all-wheel drive vehicles
b. Name the major components of a conventional four-wheel drive system
c. Name the components of a transfer case
d. State the difference between the transfer, open, and limited slip differentials
e. State the major purpose and operation of locking/unlocking hubs
f. Name the five shift lever positions on a typical 4WD vehicle
g. Understand the difference between four-and all-wheel drive
h. Describe the purpose of a viscous clutch in all-wheel drive

III. Automotive Manual Transmission

i. Clutches
The student will be able to:
a. Describe the various clutch components and their functions
b. Name and explain the advantages of the different types of pressure plate assembles
c. Name the different types of clutch linkages
d. Describe the safety precautions when servicing the clutch
e. Describe how to perform basic clutch maintenance
f. Describe the six most common problems that occur with clutches
g. Describe the basics of servicing a clutch assemble

ii. Manual Transmissions and Transaxles
The student will be able to:
a. Explain the design characteristics of the gears used in manual transmissions and transaxles
b. Explain the fundamentals of torque multiplication and overdrive
c. Describe the purpose, design and operation of synchronizer assembles
d. Describe the purpose, design, and operation of internal and remote gearshift linkages
e. Describe the operation and power flows produced in typical manual transmissions and transaxles

		iii. Manual Transmission/Transaxle Service
		The student will be able to:
a. Conduct a visual inspection of the transmission for damage or water
b. Check transmission oil level and change the oil
c. Describe the steps taken to remove and install transmissions/transaxles
d. Describe the equipment required to remove a transmission and the safety precautions required
e. Describe common transmission problems and their probable causes
f. Describe the basic steps and precautions taken during transmission/transaxles disassembly, cleaning, inspection and reassembly

		iv. Drive Axles and Differentials
		The student will be able to:
a. Describe the components of a front wheel drive axle
b. Describe the operation of a front wheel drive axle
c. Describe problems in CV joints
d. Perform preventative maintenance on CV joints
e. Describe the difference between CV joints and universal joints
f. Describe the operation of a rear-wheel drive axle
g. Describe the operation of a differential and drive axles
h. Describe the three common types of driving axles
i. Explain the function of the main driving gears, drive pinion gear, and ring gear
j. Describe the operation of hunting, non-hunting, and partial hunting gears
k. Describe the different types of axle shafts and axle shaft bearings

IV. Automotive Steering and Suspension Systems

i. Tires and Wheels
The student will be able to:
a. Describe basic wheel and hub design
b. Recognize the basic parts of a tubeless tire
c. Explain tire rating and designations in use today
d. Describe why certain factors affect tire performance
e. Describe the operation, diagnosis, and service for a tire pressure monitor
f. Remove and install a wheel and tire assembly
g. Dismount and remount a tire
h. Repair a damaged tire
i. Explain the difference between static balance and dynamic balance
j. Balance wheels both on and off a vehicle
k. Describe the three popular types of wheel hub bearings

ii. Suspension Systems
The student will be able to:
a. Name the different type of springs and how they operate
b. Name the advantages of ball joint suspension
c. Explain the important differences between sprung and unsprung weight with regard to suspension control devices
d. Identify the components of a MacPherson strut system and describe their basic construction
e. Identify the function of stabilizers and bushings
f. Perform a general front suspension inspection
g. Identify the three basic types of rear suspensions
h. Describe the advantages and operation of the three basic electronically controlled suspension systems
i. Explain the function of electronic suspension components
j. Explain the basic towing, lifting, jacking, and service precautions that must be followed when servicing air springs and other electronic suspension components

iii. Steering Systems
The student will be able to:
a. Describe the similarities and differences between parallelogram, worn and roller, and rack and pinion steering linkage systems
b. Identify the typical manual-steering system components and their functions
c. Describe the five basic types of steering linkage systems
d. Describe the components in a parallelogram steering linkage arrangement
e. Describe the components in a manual rack and pinion steering arrangement
f. Describe the function and operation of a manual-steering gearbox and the steering column
g. Explain the manual-steering service procedures
h. Describe the service to the various power-steering designs
i. Perform general power-steering checks
j. Describe the common four-wheel steering systems

iv. Wheel Alignment
The student will be able to:
a. Explain the benefits of accurate wheel alignment
b. Explain the importance of correct wheel alignment angles
c. Describe the different functions of camber and caster with regard to the vehicle’s suspension
d. Identify the purposes of steering axis inclination
e. Explain why toe is the most critical tire wear factor of all the alignment angles
f. Identify the purposes of turning radius or toe-out
g. Explain the conditions known as tracking and thrust angle
h. Perform a pre-alignment inspection

V. Automotive Braking Systems

i. Principles of Braking
The student wil be able to:
a. Describe the evolution of braking systems
b. List the factors that can influence vehicle braking
c. Identify the two types of brake systems
d. Describe how the prinicples of kinetic enery. Newton’s first law of motion
e. Describe the three causes of brake fade
f. Describe how brake design must account for heat transfer
g. Describe how the principles of levers and fulcrum apply to the brake system
h. Describe the adjustable brake pedal system
i. Describe the legal standards that apply to brake repair and the range of potential liability

ii. Hydraulics and Power Brakes
The student will be able to:
a. Describe the principles behind the hydraulic braking system
b. Describe the principles of hydraulic pressure and force
c. Describe the principles of working pressures, input force, and output force
d. Define Pascal’s law and discuss how it applies to the hydraulic braking system
e. Describe the role of brake fluid in a hydraulic braking system
f. Describe the role of brake fluid in a hydraulic braking system
g. Describe the purpose of a master cylinder
h. Describe how to inspect and replace brake lines and brake hoses
i. Describe the types of power brakes
j. Discuss how to diagnose common issues with power brake systems
k. Describe how a vacuum booster operates
l. Describe the purpose and operation of electrohydrarulic braking

iii. Disc Brake Systems
The student will be able to:
a. Describe the components of the disc brake system
b. Describe the advantages and disadvantages of the disc brake system
c. Describe the components of disc brake calipers
d. Describe the purpose of disc brake pads
e. Describe the types of wear indicators for disc brakes
f. Describe the purpose of disc brake rotors
g. Describe the process of diagnosing issues with a disc brake system

iv. Drum Brake System
The student will be able to:
a. List the components of the drum brake system
b. Define and describe servo action
c. Describe the types of drum brake systems
d. Describe the purpose of backing plate and its components
e. Describe the purpose of brake shoes and linings
f. Describe the springs and hardware in the drum brake system
g. Describe the types of self-adjusters used in drum brake systems
h. Describe the process of diagnosing issues with drum brakes

v. Wheel Bearings
The student will be able to:
a. Describe the components of a wheel bearing
b. Describe the avantages and disadvantages of serviceable and sealed wheel bearings
c. Describe the difference between friction and anti-friction
d. Describe the purpose of double-rpm wheel bearings
e. Describe the purpse of grease seals
f. Describe wheel bearing end play and preload
g. Describe the process of diagnosing wheel bearig concerns

vi. Electronic Brake Control
The student will be able to:
a. Describe the three most common EBC systems
b. Describe the under-steer and over-steer conditions
c. Describe the basic principles of operation and anti-lock brake systems
d. Describe the purpose,function and types of wheel speed sensors
e. Describe the basic function of traction control
f. Describe the purpose and function of the steering wheel position sensor
g. Describe the basic principles of operation of electronic stability control
h. Describe the process of diagnosing EBC systems

VI. Automotive Electrical Systems

i. Basics of Electrical Systems
The student will be able to:
a. Describe the basic principles of electricity
b. Use ohm’s law to determine voltage, current, and resistance
c. Describe the basic types of electrical circuits
d. Describe the differences between a series circuit and a parallel circuit
e. Describe the different kinds of automotive wiring

ii. General Electrical System Diagnostics
The student will be able to:
a. Describe the different possible types of electrical problems
b. Read electrical automotive diagrams
c. Perform troubleshooting procedures using meters, test lights, and jumper wires
d. Describe how each of the major types of electrical test equipment are connected
e. Explain how to use DMM for diagnosing electrical and electronic systems
f. Explain how to use an oscilloscope for electrical and electronic systems
g. Test common electrical components
h. Use wiring diagrams to identify circuits and circuit problems
i. Properly repair wiring and connectors

iii. Batteries; Theory, Diagnosis, and Service
The student will be able to:
a. Describe how a battery works
b. Describe the basic construction of an electrochemical cell
c. Explain how electrochemical cells can be connected to increase voltage and current
d. Describe the difference types of batteries according to their chemistries that may be used in automobiles
e. Describe the construction and operation of a lead-acid battery
f. Describe the basic services and testing of a lead-acid battery
g. Describe the construction and operation of a nickel-metal hydride battery
h. Describe the construction and operation of a lithium-based battery

iv. Starting and Traction Motor Systems
The student will be able to:
a. Describe the basic operation of all electric motors
b. Identify the major parts of a DC motor
c. Explain the purpose of a starting system
d. Describe the purpose and major components of the starting and starter control circuits
e. Inspect and test starter relays and solenoids and switches, connectors, and wires of starter control circuits
f. Perform starter circuit and voltage drop test
g. Disassemble, clean, inspect, test, repair, and reassemble a starting motor
h. Explain the basic operation of an AC motor
i. Understand the characteristics of three-phase AC voltage 
j. Explain the purposes of a controller in a motor circuit

v. Charging Systems
The student will be able to:
a. Explain the purchase of the charging system
b. Identify the major components of the charging system
c. Explain the purposes of the major parts of an AC generator
d. Explain half-and full wave rectification and how they relate to AC generator operation
e. Identify the different types of AC voltage regulators
f. Describe the two types of startoer windings
g. Explain the features enabled by the use of a starter/generator unit
h. Perform charging systems inspection and testing procedures using electrical test equipment

vi. Lighting Systems
The student will be able to:
a. Explain the operating principles of the various lighting systems
b. Describe the different types of headlights and how they are controlled
c. Understand the functions of turn, stop, and hazard warning lights
d. Describe how back-up lights operate
e. Replace headlights and other burned-out blubs
f. Explain how to aim headlights
g. Explain the purpose of auxiliary automotive lighting
h. Describe the operation and construction of the various automotive lamps
i. Diagnose lighting problems

vii. Electrical Instrumentation
The student will be able to:
a. Describe the two types of instrument panel displays
b. Describe the purpose of various gauges used in today’s vehicles and how they function
c. Describe the operation of the common types of gauges found in an instrument cluster
d. Explain the function of various indicators found in today’s vehicles
e. Explain the function of the various warning devices found in today’s vehicles
f. Describe the basics for diagnosing a gauge or warning circuit

viii. Basics of Electronics and Computer Systems
The student will be able to:
a. Understand the purpose and operation of a capacitor
b. Describe how semiconductors, diodes, and transistors work
c. Explain the advantage of using electronic control systems
d. Describe the basic function of the central processing unit (CPU)
e. Describe the function of the various sensors used in computers
f. Explain the principle of computer communications
g. Explain the various memory systems used in automotive computers
h. Explain the principle of multiplexing
i. Perform a communications check on a multiplexed system
j. Reprogram a control module in a vehicle

ix. Electrical Accessories
The student will be able to:
a. Explain the basic operation of electrical windshield wiper and washer systems
b. Explain the operation of power door locks, power windows, and power seats
c. Determine how well the defroster system performs

d. Identify the components of a typical radio and audio system
e. Understand how cruise or speed control operates and the various systems
f. Describe the operation of keyless entry systems
g. Identify the various security disabling devices
h. Understand the operation of the various security alarms

x. Restraint Systems; Theory, Diagnosis, and Service
The student will be able to:
a. Explain the difference between active and passive restraint systems
b. Know how to service and repair passive belt systems
c. Describe the function and operation of air bags
d. Describe the major parts of a typical air bag system
e. Safely disarm and inspect an air bag assembly
f. Know how to diagnose and service an air bag system

VII. Automotive Heating and Air Conditioning

i. Heating and Air Conditioning Systems
The student will be able to:
a. Describe the purpose of a ventilation system
b. Identify the common parts of a heating system
c. Compare the vacuum and mechanical controls of a heating system
d. Diagnose temperature control problems in the heater/ventilation system
e. Remove, inspect, and reinstall the heater control value(s) and heater core
f. Describe how an automotive air-conditioning system operates
g. Explain why R-134a is the current refrigerant of choice
h. Locate, identify, and describe the function of the various air conditioning components
i. Describe the operation of the types of air conditioning control systems

ii. Air Conditioning Diagnosis and Service
The student will be able to:
a. Understand the special handling procedures for automotive refrigerants
b. Explain the concerns and precautions regarding retrofitting an air-conditioning (A/C) system
c. Describe how to connect a manifold gauge set and a recovery/recycling machine to a system
d. Describe methods used to check refrigerant leaks
e. Use approved methods and equipment to discharge, reclaim/recycle, evacuate and recharge an automotive A/C system
f. Perform a performance test on an A/C system
g. Interpret pressure readings as an aid to diagnose A/C problems
h. Diagnose and repair A/C control systems

VIII. Engine Performance

i.Engine Performance Systems
The student will be able to:
a. Explain what is meant by open loop and closed loop
b. Explain the reasons for OBD-II
c. Explain the requirements to illuminate the malfunction indicator light in an OBD-II system
d. Describe an OBD-II warm-up cycle
e. Explain trip and drive cycle in an OBD-II system
f. Describe the differences between an A misfire and a B misfire
g. Describe the purpose of having two oxygen sensors in an exhaust system
h. Describe what the comprehensive component monitor looks at
i. Retrieve and record stored diagnostic trouble codes; clear codes
j. Obtain and interpret scan tool data

ii. Detailed Diagnosis and Sensors
The student will be able to:
a. Perform a scan tester diagnosis on a vehicle
b. Conduct preliminary checks on an OBD-II system
c. Use a sympton chart to set up a strategic approach to troubleshooting a problem
d. Monitor the activity of OBD-II system components
e. Diagnose computer voltage supply and ground wires
f. Test and  diagnose switch-type input sensors
g. Test and diagnose variable resistance-type input sensors
h. Test and diagnose generating-type input sensors
i. Test and diagnose output devices (actuators)
j. Perform active tests of actuators using a scan tool

iii. Ignition Systems
The student will be able to:
a. Name and describe the three basic types of ignition systems
b. Name the two major electrical circuits used in all ignition systems and their common components
c. Describe the operation of ignition coils, spark plugs, and ignition cables
d. Explain how high voltage is induced in the coil secondary winding
e. Describe the various types of spark timing systems, including electronic switching systems
f. Explain the basic operation of a computer-controlled ignition system
g. Describe the operation of a distributor-based ignition system
h. Describe the operation of a distributor less ignition system

iv. Ignition Systems Diagnosis and Service
The student will be able to:
a. Perform a no-start diagnosis and determine the cause of the condition
b. Determine the cause of an engine misfire
c. Perform a visual inspection of ignition system components, primary wiring and secondary wring to locate obvious trouble areas
d. Test individual ignition components using test equipment such as a voltmeter, ohmmeter, and testlight
e. Service and install spark plugs
f. Describe the effects of incorrect ignition timing
g. Check and set (when possible) ignition timing
h. Diagnose engine misfiring on El-equipped engines

v. Fuel Delivery Systems
The student will be able to:
a. Describe the components of a fuel delivery system and the purpose of each
b. Conduct a visual inspection of a fuel system
c. Relieve fuel system pressure
d. Inspect and service fuel tanks
e. Inspect and service fuel lines and tubing
f. Describe the different fuel filter designs and mountings
g. Remove and replace fuel filters
h. Explain how common electric fuel pump circuits work
i. Conduct a pressure and volume output test on a mechanical and electric fuel pump
j. Service and test electric fuel pumps

vi. Electronic Fuel Injection
The student will be able to:
a. Explain the differences in the point of injection in throttle body or port injection systems
b. Describe the difference between a sequential fuel injection (SFI) system and a multiport fuel injection (MFI) system 
c. Explain the design and function of jajor EFI components
d. Describe the inputs used by inputs used by the computer to control the idle air control and idle air control by-pass air motors
e. Describe how the computer supplies the correct air-fuel ratio on a throttle body injection (TBI) system
f. Explain how the clear flood mode operates on a TBI systen
g. Explain why manifold vacuum is connected to the pressure regulator in an MFI system
h. Describe the operation of the pressure regulator in a retrunless EFI system
i. Describe the operation of the control injector and poppet nozzles in a central port injection (CMF) system
j. Describe the operation of direct-gasoline injection systems
k. Describe the operation of the injection systems used in light-and medium-duty diesel engines

vii. Fuel Injection System Diagnosis and Service
The student will be able to:
a. Perform a preliminary diagnostic procedure on a fuel injection system
b. Remove, clean, inspect, and install throttle body assembles

c. Explain the results of incorrect fuel pressure in a TBI,MFL, or SFI system
d. Perform an injector balance test and determine the injector conditon
e. Clean injectors on an MFI or SFI system
f. Perform an injector flow test and determine the condition of the injector
g. Perform an injector leakage test
h. Remove and replace the fuel rail, injectors, and pressure regulator
i. Check the components of a GDI system
j. Diagnose causes of improper idle speed on vehicles with fuel injection

viii. Intake and Exhaust Systems
The student will be able to:
a. Describe how the engine creates vacuum and how vacuum is used to operate and control many automotive devices
b. Explain the operation of the components in the air induction system, including ductwork, air cleaners/filters, and intake manifolds
c. Inspect and troubleshoot vacuum and air induction systems
d. Explain the purpose and operation of a turbocharger
e. Inspect a turbocharger and explain some common turbocharger problems
f. Explain super turbocharger operations and explain some common supercharger problems
g. Explain the operation of exhaust system components
h. Properly perform an exhaust system inspection, and service and replace exhaust system components

ix. Emission Control Systems
The student will be able to:
a. Explain why hydro-carbon (HC) emissions are released from an engine’s exhaust
b. Explain how carbon monoxide (CO) emissions are formed in the combustion chamber
c. Describe how oxides of nitrogen (NOx) are formed in the combustion chamber
d. Describe oxygen (O2) emmissions in relation to air-fuel ratios
e. Describe the operation of an evaporator control system
f. Explain the purpose of the positive crankcase ventilation system
g. Describe the operation of the detonation sensor and electronic spark control module
h. Describe the purpose of a catalytic converter
i. Describe the operation of a secondary air injection system
j. Describe the emission controls commonly found on today’s light-duty diesel engines

xi. Emisson Control Diagnosis and Service
The student will be able to:
a. Use DTCs to initially diagnose emissions problems
b. Describe the emissions-related monitoring capabilities of an OBD-II system
c. Describe the reasons why certain gases are formed during combustion
d. Describe the inspection and replacement of PCV system partsw
e. Diagnose engine performance problems caused by improper EGR operation
f. Diagnose and service the various types of EGR valves
g. Diagnose EGR vacuum regulator (EVR) solenoids
h. Diagnose and service the various intake heat control systems
i. Check the efficiency of a catalytic converter
j. Diagnose and service secondary air injection systems
k. Diagnose and service evaporative (EVAP) systems

xi. Fuels and Other Energy Sources
The student will be able to:
a. Describe the basic composition of gasoline
b. Explain why materials are added to gasoline to make it more efficient
c. Name the common substances used as oxygenates in gasoline and explain what they do
d. Describe how the quality of a fuel can be tested
e. Explain the advantages and disadvantages of the various alternative fuels
f. Explain the differences between the different types of hybrid vehicles
g. Explain how a fuel cell works
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