
Introduction to 
Automotive Service 
State Test Review 

Levels:    Grades 10-12  

Units of Credit:  0.5 minimum  

CIP Code:   47.0604  

Prerequisite:   None  



STANDARD 470604-01  

 

Students will be able to 
understand general 

shop safety.  

 



470604-0101 
Learn safe working habits and procedures. 

Pass a safety test with 100 percent. 

• Personal safety. 

• Tool and equipment safety. 

• Workplace safety. 



470604-0102 
Comply with safety rules for working 

with automotive chemicals. 
 

• Chemical manufacturers provide a 
material safety data sheet (MSDS) for 
each chemical they produce. 

• Store chemicals in properly labeled 
containers.  



Right-to-know what? 



Material Safety Data Sheet 



470604-0103 
Identify the gasses encountered in the automotive 

field and the hazards they present.  

Non-
Hazards: 

• Water (H2O) 
• Oxygen (O2)  
• Nitrogen (N)  
• Carbon 

dioxide(CO2) 
= global 
warming 

Hazards: 
• Hydrocarbons (HC), Volatile organic 

compounds (VOCs) = smog, health problems 
 

• Oxides of nitrogen (NOx ) = smog, health 
problems  
 

• Carbon monoxide (CO) = deadly cumulative 
poison 
 

• Ground level ozone (O3) = smog, health 
problems 
 

• Particulate matter (PM-10, Pm-2.5) = smog, 
health problems  
 

• Chloroflourocarbons (CFCs) = ozone depletion 



Emissions analyzer 



Non-Hazardous gasses: 
 

•Water (H2O) 

•Oxygen (O2)  

•Nitrogen (N) 



Non-hazardous gas— 
environmental threat 

•Carbon dioxide(CO2) 

–Not hazardous physiologically 

–Causes global warming 

 



Hazardous gasses: 
• Carbon monoxide (CO) = deadly cumulative poison 

 
• Hydrocarbons (HC), Volatile organic compounds 

(VOCs) = smog, health problems 
 

• Oxides of nitrogen (NOx ) = smog, health problems  
 

• Ground level ozone (O3) = smog, health problems 
 

• Particulate matter (PM-10, Pm-2.5) = smog, health 
problems  
 

• Chloroflourocarbons (CFCs) = frostbite, ozone 
depletion 



Carbon Monoxide (CO): 

• Caused by incomplete combustion (rich mixture) 
– Not enough oxygen to make CO2 

• A rich air/fuel ratio can be caused by: 
– fuel enrichment during cold engine startup 

– Too much fuel (high fuel pressure, leaky injectors) 

– Too little air (restricted/dirty air filter)  

• Colorless, odorless, tasteless gas 

• Symptoms: headache, nausea, dizziness, fatigue 

• Cumulative poison--builds up in bloodstream 

• 1% = death in 3 minutes 

• Removed with exhaust hoses/shop ventilation 



Hydrocarbons (HC): 

• HC in the exhaust is unburned fuel/gasoline 

• The fuel is unburned because it did not light 

• Typically caused by spark misfire/or lean air/fuel 
ratio misfire (vacuum leaks) 

• HC is also any petroleum based solvents 

• Referred to as VOCs--Volatile organic 
compounds 

• Carcinogeous (cancer causing) 

• Source of smog 

 



Oxides of Nitrogen: 

• Caused by high combustion chamber 
temperatures 

• Can result from heat caused by: 
– Lean air/fuel ratio 

– Engine cooling system problems 

• Prevention includes: 
– Exhaust Gas Recirculation 

– Valve overlap 



470604-0104 
Identify the hazards and control of 

asbestos dust. 

•  Asbestos is a carcinogen – a substance 
that causes cancer. 

• Never use compressed air or dry brush to 
clean brake assemblies. 

• Use a brake vacuum or brake washer. 



Brake washer for asbestos 



470604-02  
 

Students will be able to 
understand basic hand tools,  

 fasteners, and shop 
equipment. 



470604-0201 
Identify and measure metric and 

standard fasteners. 
 

• Machine screws/bolts, sheet metal screws, 
studs, nuts. 

• Lock and flat washers.   

• Head markings, thread series, right-hand 
and left-hand threads, major and minor 
diameters, thread pitch. 



Hardness markings: 
Metric (10.9=hard), standard 
(3 marks=grade 5=medium) 



Left hand threads: 



Fasteners: 
bolt, nut, 

flat washer, and lock washer. 



Fasteners: 
machine screw, sheet metal screw, 

cotter pin, studs. 



Threads per inch (tpi) is used with 
standard fasteners. 

Pitch is used with metric fasteners. 



13 tpi and 1.5mm pitch 



470604-0202 
Correctly identify and use basic 

hand tools. 
 

• Screwdrivers, wrenches, sockets, drive 
handles, extensions, pliers, hammer, 
chisels, punches, files, hacksaw, taps, 
dies, vises, drill bits 

• Describe the use of each of the above 
tools. 



T is for tap and D is for die. 



Screwdriver: flat blade 



Heads: allen, torx, 
phillips, posidrive 



Wrenches: 
open end, box end, 

combination 



Sockets: 
6 point, impact, 

12 point deep, spark plug 



Drive handles: 
ratchet, breaker bar (flex handle), 
extension, speeder (speed handle) 



Pliers: 
slip-joint, diagonal cutters, 
channel-locks, vise grips 



Ball peen hammer, cold chisels 



Punches: 
taper (starting), center, 

pin punch 



Files, hacksaw 



470604-0203 
Identify and demonstrate use of 

basic measuring tools 
(accurate to 1/32 or 1mm). 

•Scales, rulers, tire and brake 
thickness gauges.  

•Electrical testers, feeler gauges, 
tire pressure gauges 



Measuring in thirty-seconds: 



One inch equals about 25 millimeters 
(dia. of a quarter)          (25 cents) 



Measuring in millimeters: 



How many 32nds of tread remain? 



What size hole for this bolt? 



What size wrench for this bolt? 



Hole size?          Wrench size? 



470604-0204 
Use reference manuals or 

information systems to find service 
procedures and specifications.  

•Computer oriented. 

•Printed manuals. 



Where is this located? 



Where is this located? 



What’s the spark plug gap? 



Emissions Certification: 
Federal or California? 



Year and engine size? 



Engine size? 



470604-0205 
Properly raise and support vehicles. 

using jack stands and a frame 
contact hoist. 

• Use a jack and jack stands to raise and 
support a vehicle. 

• Use a frame hoist to raise and support a 
vehicle and properly use safety locks to 
secure the vehicle. 



What’s this? 



What are the black rectangles? 



Floor jack placement? 
Frame Hoist lift pad placement? 



Where? 
Floor jack, stands, hoist pads? 



STANDARD 470604-03  

Students will be able to 
understand proper 

techniques in 
removal and installation of 

tires and wheels. 



470604-0301 
Inspect tires for abnormal wear. 

•Proper inflation 

•Mechanical problems 

 (no specific angles)  



Proper inflation puts all the tread 
on the road. 



Lincoln’s hair to the edge of the 
coin = 2/32” 





Can the wear reveal the problem? 



Problem? 







Problem? 







Wheel alignment= 

•Wheels straight up-
and-down when 
loaded. 

•Wheels straight ahead 
when moving. 



Cause? 



Inflation or alignment? 



Symmetrical wear? 



Advise the customer… 



Rub your palm across the tread. 



Why so bouncy? 



Look hard… 



470604-0302 
Remove a tire from a wheel. 

 

• Use the proper equipment. 

• Use the correct techniques and safety 
precautions.  



470604-0303 
Properly rotate tires and reinstall 

using proper torque  
 procedures. 

• Use manufacturers recommended rotation 
method. 

• Lug nuts should be tightened to the 
proper torque as indicated in the vehicle 
specifications and in a sequence of cross 
or star patterns depending on the number 
of lug nuts. 



Remove lugs by pulling 
on the breaker bar. 



What’s torque spec for a 97 Neon? 



Correct torque + star pattern 



470604-0304 
Use a tire balancer to balance tires 

of a vehicle using proper 
procedures. 

• Correct mounting of tire and wheel 
assembly to balancer 

• Correct balancer programming and use 



Proper Coning: 



Static imbalance = wheel tramp 



Dynamic imbalance = wheel shimmy 



470604-0305 
Locate a leak. Identify proper 

repair procedure. 

• Determine if tire is repairable 

• Clean and dress the hole 

• Clean and buff an area larger than the patch 

• Apply the cement with a brush and allow to dry. 

• Apply the plug-patch and firmly roll the patch 
using a stitching tool.   





Up to ¼” holes in the tread are repairable. 



Sidewall cracks that expose cords--
not repairable. 



Belt separation— 
not repairable.  



Driving on a low tire ruins the 
sidewalls—not repairable. 



Sidewall ply separation— 
not repairable. 



Exposed belts— 
not repairable 





470604-0306 
Interpret tire sidewall markings: 

size, inflation, and load. 

• Tire type. 

• Section width in millimeters 

• Aspect ratio 

• Speed rating 

• Construction type 

• Rim diameter  



This tire has radial body plies: 







One inch equals about 25 millimeters 
(dia. of a quarter)          (25 cents) 



If 25.4 millimeters = 
1 inch 

Then 10 inches = 

 254 millimeters 



P255/70R16 95H 
Section width 



P255/70R16 95H 
Aspect Ratio 



P255/70R 16 95H 
Rim diameter 



STANDARD  470604-04 

Students will be able to 
identify and perform basic 

services on a vehicle.  



470604-0401 
Locate and identify basic 

automotive parts. 

• Identify engine parts.  
– Block, crankshaft, camshaft, piston, cylinder head, 

connecting rod, valve train, timing components 

– Fuel systems: injector, filter, lines, pump, tank. 

– Ignition systems: spark plugs, coil(s). 

– Cooling systems: radiator, pump, thermostat 

















Timing belt: change around 60,000 miles, 
broken belt can allow pistons to hit valves. 









Fuel supply system 





Spark plug 



Ignition coil: 
12V transforms to 25,000V+ 



Distributor Ignition 



Coilpack 



Coil-on-plug ignition 



Upper hose comes from the thermostat 
Lower hose goes to the water pump 



Thermostat is closed below 195 
degrees Fahrenheit 



Thermostat is open above 195 
degrees Fahrenheit 





470604-0401 
Locate and identify basic 

automotive parts. 

• Identify drive train parts. 
– Manual Transmission 

– Automatic Transmission 

– Drivelines 

– Drive Axles  













470604-0401 
Locate and identify basic 

automotive parts. 

• Identify brake parts.  
– Master cylinder, lines, caliper, rotor, drum, wheel 

cylinder, pads, shoes 



The brake master cylinder converts the motion 
of your foot on the pedal to hydraulic brake 

fluid pressure to stop the vehicle. 



Brakes change kinetic energy to 
heat energy 







470604-0401 
Locate and identify basic 

automotive parts. 

• Identify steering and suspension parts. 
– Steering gear: worm gear vs. rack and pinion 

– Tie-rod 

– Shocks / Struts 

– Springs: leaf, coil, torsion bar, air 



Parallelogram steering: 



Rack and pinion steering: 





Short long arm suspension: 







Leaf spring suspension: 



Torsion bar suspension: 



470604-0401 
Locate and identify basic 

automotive parts. 

• Identify electrical parts. 
– Battery 

– Alternator 

– Starter 

– Circuit protection: fuse, breaker 



The vehicle battery provides power for the 
starter. With the engine off, a fully charged 

battery should have 12.6 Volts. 



While the starter is cranking, the battery 
voltage should stay above 9.6 Volts. 



With the engine running, the generator (alternator) 
should supply about a 14 Volt charge to the battery and 

power all electrical accessories. 



Find the generator. 



Fuses melt to protect the circuit 



470604-0402 
Based on the manufacture’s 

specifications, check and adjust all 
vehicle fluid levels. 

• Check belt tension and condition 

• Check condition of hoses  

• Check coolant strength and leaks  



470604-0403 
Change engine oil and filter on a 

vehicle. Use proper disposal 
methods for waste oil. 

• Lubricate chassis 

• Check air filter  



470604-0404 
With a voltmeter, check battery 
voltage with the engine running 

and with the engine off. 

• Properly jump start a vehicle 



Dead car engine ground last! 
(unpainted bolt or bracket) 

(not a fuel line or tube!) 







470604-0405 
Check shocks or struts. 

• Check for leakage. 

• Check for proper operation.  



Shock checks include: road test, 
visual inspection, and jounce test. 



Road test/jounce test: 



Visual inspection/mileage: 







470604-0406 
Understand the four stroke cycle. 

• Intake 

• Compression 

• Power 

• Exhaust 











Four stroke Diesel engine 





470604-0407 
Check brakes. 

• Lining thickness 

• Fluid leaks 

• Park brake function  



How much lining on this brake pad? 



How much lining on this brake shoe? 



Parking brake parts: 



470604-0408 
Check lights. 

 
• Replace light bulbs as needed.  



STANDARD  470604-06   

Students will be able to solve 
basic mathematical equations 

related to automotive.  



470604-0601 
Solve whole number problems 

with two- and three-digits. 

• Addition  

• Subtraction   

• Multiplication  

• Division 



470604-0602 
Solve fraction problems. 

• Addition  

• Subtraction   

• Multiplication  

• Division 



470604-0603 
Solve decimal problems with 

two- and three-digits. 

• Addition  

• Subtraction   

• Multiplication  

• Division 



470604-0604 
Solve conversion problems. 

• Fraction-to-decimal 

• Decimal-to-fraction 

• Decimal-to-percent 

• Percent-to-decimal 



470604-0605 
Solve basic ratio-to-proportion 

problems.  



470604-0606 
Solve basic linear-measurement 

problems. 

• Measuring using the Imperial system. 

• Measuring using the Metric system. 



The End 

finally 


