Auto Upkeep: Basic Car Care
Chapter 1: Introduction to the Automobile

Car Identification Activity
Objective
Upon completion of this activity, you will be able to correctly identify an automobile by make, model,
year, and type.

Special Tools Needed

None

Special Supplies Needed

None

Cautions
None

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance.

o Open the driver’s door and look for the vehicle certification label.

Note the date of manufacture.

Note the vehicle manufacturer.

Look in the front windshield and find the VIN. Write down the VIN.

Look on the outside of the vehicle. The make and model are usually identified on the rear, front, or
side of the vehicle. Note the make and model.

What type of vehicleisit (e.g., sport utility, pickup, minivan, etc.)?

Open the hood and find the EPA sticker. If you are unsure how to open the hood, refer to your
owner’s manual. There should be arelease latch under or near the steering column. Once the hood is
popped, there is a safety latch on the outside.

Look on the EPA sticker to determine the model year.

Look on the EPA sticker to determine the size of your engine.

How many cylinders does your engine have?

What is the engine’ s configuration (e.g., inline, V, slant, opposed)?

Close the hood.
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1. When was the vehicle manufactured?

2. Who manufactured your vehicle?

3. What isyour vehicle’s VIN?

4. What are the make, model, and type of vehicle you investigated?

5. According to the EPA sticker, what isthe model year of your vehicle?
6. What isthe size and configuration of your engine?

7. How many cylinders does your engine have?



Auto Upkeep: Basic Car Care
Chapter 2: Buying an Automobile

Buying an Automobile Activity
Objective
Upon completion of this activity, you will be able to differentiate between MSRP, dealer invoice, and
dealer cost.

Special Tools Needed

Computer with Internet access, calculator (or use the calculator on the computer)

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance.

o Log onto your computer and open up an Internet browser.

Type in the following Internet address - www.kbb.com

Click on New Car Pricing.

Follow the instructions on the website to price out a car of your choice.

Note the manufacturer, make, model, and year.

| dentify the dealer invoice.

| dentify the MSRP (manufacturer’s suggested retail price).

Click on Incentives to identify if any rebates or incentives are being issued at the present time.
Subtract that amount from dealer invoice.

Calculate the actual dealer cost by subtracting another 3% (holdback), and then another $500
(hypothetical number) to represent the incentive a dealership may receive from the manufacturer to
sell the vehicle. This number representsthe Dealer Codt.

Calculate areasonable offer (1.04 x Dealer Cost) for the vehicle.

Calculate your cost for the vehicle by including your sate’s sale tax.

Calculate your 20% down payment.

Use a search engine (e.g., www.google.com) to find an online loan calculator (keyword: loan
calculator). Calculate your monthly payment on the remaining balance if you financed the loan for
48 months at 7%.

o Log off your computer.
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Questions

1. What factors caused you to choose the specific type of car?

2. How does a monthly payment change by increasing the loan duration?

3. How does a monthly payment change by increasing the interest percentage?

4. What isthe current bank interest rate for new automobiles? Does the manufacturer offer low interest
rate incentives?

5. How can automotive retailers sell vehicles under dealer invoice?



Auto Upkeep: Basic Car Care
Chapter 3. Automotive Expenses

Automotive Expense Activity
Objective

Upon completion of this activity, you will be able to calculate automotive expenses.

Special Tools Needed

Computer with Internet access, telephone, calculator (or use the calculator on the computer or a
spreadsheet program such as Microsoft Excel)

Scenario 1

Y ou have been saving years for your first car and have saved $2,500. Recently you passed your driver’'s
test and received your license. Y our parents have agreed to match the amount of money that you have
saved for your car, so your budget is now $5,000. However this sum of money needs to last you six
months until you get a summer job. Y ou must calculate a six-month budget that will cover the car’'s
purchase, insurance, fuel, registration, license, routine maintenance, and $100 worth of unexpected
repairs. Your parents have decided that they don’t want you to take out any loans. Use a blank sheet of
paper or acomputer spreadsheet program to organize the datathat you collect.

Procedurel

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Log onto your computer and open up an Internet browser.

Type in the following Internet address - www.autotrader.com.

Look for possible vehicles. Remember that you only have $5,000 to spend on the car and expenses.

Note the manufacturer, make, model, year, and engine size.

Note the cost of the vehicle.

Call your local Department of Motor Vehicles (DMV) or check online for the cost of license plates

and registration for the specific vehicle you are researching.

Calculate the state sales tax (if applicable) on the vehicle. Thistax is often collected by your local

DMV if you bought a vehicle from a private party.

Sales Tax = Vehicle Cost X Sales Tax Percent in decimal form.

o Complete research to identify the car’ s fuel efficiency in miles per gallon.

o Visit or call local gas stations to find out the average cost per gallon of fuel.

o Calculate 6-month expenditure on fuel costsif you travel 1,000 miles a month.

Fuel Costs = (6,000 miles/Fuel Efficiency) X Price of Fuel per gallon.

o Call alocal insurance agent or check online for the cost of a six-month liability policy. Y our parents
want you to have 100/300/50 coverage. Gather at least three quotes from different insurance
companies. Choose a policy from a company that best meets your needs.

o Budget for two oil and filter changes in the six-month period. Include labor costsif you do not
intend to complete the service.

o Budget for one major tune-up in the six-month period. Y ou will need to calculate the cost for spark
plugs, spark plug wires, distributor cap, distributor rotor, arr filter, and fuel filter. (Note: A
distributorless ignition system does not have a cap or rotor.) Include labor costsif you do not intend
to complete the service.
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o Calculate your total car expenditures. To do this, add the following.
»  Vehicle Price
Plates and Registration
Sales Tax on Vehicle
Fuel Costs for Six Months
Insurance for Six Months
Two Oil Changes
Tune-Up
»  Unexpected Repairs
o Compare your total car expenditures with the amount of money ($5,000) that is available.

Scenario 2

Y ou have not saved much money for your first vehicle, but you have recently started working a part
time job clearing $7.00 an hour. Your parents have offered to give you $1,000 towards your first vehicle
and will cosign aloan with you for another $4,000. Now you have $5,000 to spend towards a car. Y our
job should cover the loan payment and the costs for the monthly expenses. Y ou purchased a vehicle for
$5,000 including the sales tax. Y ou are curious to calculate how many hours a month you need to work
to keep your car operational. Your goal isto calculate the average monthly cost of owning this vehicle.
Use a blank sheet of paper or acomputer spreadsheet program to organize the data that you collect.

Procedure 2

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Usean online loan payment calculator (keyword: loan calculator) to determine the monthly
payments on a $4,000 loan for 48 months at the current interest rate.

o Call alocal insurance agent or check online for the cost of a six-month liability policy. Y our parents
want you to have 100/300/50 coverage. Since you have a loan on the car, the lending institution will
also require collision and comprehensive coverage. Gather at least three quotes from different
insurance companies. Choose a policy from a company that best meets your needs.

o Calculate the cot of the insurance policy on a monthly basis.

Insurance Cost per month = Insurance Cost for a six-month policy/6

o Complete research to determine the fuel mileage per gallon (mpg) of the chosen vehicle.

o Visit or call gas stations to determine the cost of fuel per gallon.

o Calculate your monthly expenditure on fuel if you travel 1,000 miles a month.

Fuel Cost per month = (1,000miles'mpg) x Price of Fuel per gallon

o Pro-rate (per month) the cost for licensing and registering your vehicle. Call your local Department
of Motor Vehicles (DMV), Motor Vehicle Administration (MV A), or check online for the cost of
license plates and registration for the specific vehicle you are researching.

License and Reg. Cost per month = Annual Cost/12 months

o Traveling 1,000 miles a month will determine that your vehicle will need an oil change every 3
months. Pro-rate (per month) the cost of an oil change.

Oil Change Cost per month = Oil Change Price/3 months

o Pro-rate (per month) the cost of atune up. You will need to calculate the cost for spark plugs, spark
plug wires, distributor cap, distributor rotor, air filter, and fuel filter. (Note: A distributorless ignition
system does not have a cap or rotor. Include labor costsif you do not intend to complete the service.)
Estimate that your vehicle will need a major tune-up every two years.

Tune-Up Costs per month = Cost for a Tune-Up/24 months



o Pro-rate (per month) the cost for one set of tires. With your driving habits, you will need to buy a
new set of tires every four years. Check online or with alocal tire distributor for the cost to replace
the tires for your vehicle. Y ou want to buy 50,000-mile tires with the following minimum UTQG
ratings: Traction A, Temperature B, Tread wear 400. You also want new valve stems installed, the
tires mounted and balanced, and the old tires properly disposed.

Tire Cost per month = Cost Per Set of 4 Tires/48 months

o Pro-rate (per month) the cost for one battery. Y ou live in a harsh climate and will probably need one
new battery in the next four years. Check online or with alocal battery distributor for the cost to
replace the battery in your vehicle.

Battery Cost per month = Battery Cost/48 months

o Pro-rate (per month) the cost for new windshield wiper blades. Y ou will probably need to replace
your wiper blades every year. Check online or with alocal parts distributor for the cost to replace the
wipers on your vehicle.

Wiper Cost per month = Cost for Set of Wiper Blades/12 months

o Pro-rate (per month) the cost for two new headlamp bulbs in the next four years. Check online or
with alocal parts distributor for the cost for two new headlamp bulbs.

Headlamp Cost per month = Cost for Two Headlamps/48 months

o Pro-rate (per month) the cost for one complete brake job in the next four years. Check online or with
alocal service facility for the cost to replace the brake pads/shoes and resurface the rotors/drums.

Brake Expense per month = Cost for Brake Job/48 months
o Calculate your total monthly expenses by adding the following:
* Monthly Car Payment

Monthly Insurance Cost

Monthly Fuel Cost

License and Registration Cost Pro-Rated Monthly

Oil Change Cost Pro-Rate Monthly

Tune-Up Cost Pro-Rated Monthly

Tire Cost Pro-Rated Monthly

Battery Cost Pro-Rated Monthly

Wiper Cost Pro-Rated Monthly

Headlamp Cost Pro-Rated Monthly

Brake Job Cost Pro-Rated Monthly

»  Miscellaneous Monthly Car Expenses
o Calculate the minimum number of hours you need to work each month to keep your car on the road.
Hours Needed to Work = Total Monthly Expenses/$7.00

Questions

1. Why should you obtain several insurance quotes?

2. What is the second most costly pro-rated monthly expense?
3. Why isit important to budget for expenses?

4. How could you reduce your monthly expenses?



Auto Upkeep: Basic Car Care
Chapter 4: Safety Around the Automobile

Safety and Garage Layout Activity
Objective
Upon completion of this activity, you will be able to identify the location of emergency and safety
equipment.

Special Tools Needed

None

Special Supplies Needed

None

Cautions
Do not use an automotive lift unless properly supervised.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Locatefire extinguishersin the garage. Read all labels so you become familiar with the fire
extinguishers. Note the type of fire extinguisher accessible in the garage.

a If you are in aschool laboratory or shop setting, locate the load capacity ratings on the automotive

lift(s). Note the ratings.

If there are automotive lifts available, locate the lift safety and caution labels. Read them.

If there is an eyewash station, read the instructions on how to useit.

Locate the rag waste can for combustible materials.

|dentify where the closest telephone is for emergencies.

If you are in a school laboratory or shop setting draw an overhead view of the garage layout on a

separate piece of paper. Note the location of fire extinguishers, eyewash stations, exits, trashcans,

rag waste can, extension lights, electrical outlets, automotive lifts, supply cabinets, tools,

workbenches, and safety glasses. List as many items as possible to make yourself familiar with the

garage.
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Questlons

What types of fire extinguishers are located in the garage?

What are the load capacities of the automotive lifts (if applicable)?
What are some safety rules when using an automotive lift?

What do you have to be cautious about when using an automotive list?
How do you use an eyewash station?
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Auto Upkeep: Basic Car Care
Chapter 5. Auto Care

Exterior Washing Activity
Objective

Upon completion of this activity, you will be able to clean the outside of a vehicle.

Special Tools Needed
Hose, bucket, window sgueegee, chamois, wash mitt, shop rags, and tire brush

Special Supplies Needed

Car wash soap, whitewall/blackwall cleaner, and water

Cautions
Read all product labels.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o If the vehicle has been in the sun, let it cool. Never wash a hot vehicle.

o Rinse out the wash bucket. Put about 1/4 cup of car wash soap into the bucket and fill with warm
water. Read the product label for exact water to soap ratios.

o Rinse off the wash mitt.

o Rinse the vehicle thoroughly from top to bottom with a hose. Get off as much loose dirt as possible
before scrubbing.

o Wash the vehicle one section at atime, scrubbing with awash mitt. Work your way from the top to
the bottom. Periodically rinse off the section that you just scrubbed. The key isto make sure the car
wash soap doesn’t begin to dry while you're still washing.

o Wash and rinse the wheels and the wheel wells.

o Rinse the wash mitt thoroughly.

o Give the whole vehicle afinal rinse. Dry the vehicle with a chamois. Wet the chamois before using it
to make it soft.

o Useadamp shop rag to clean the inside of the doorjambs.

o Spray whitewall/blackwall cleaner on the tires and scrub with the tire brush. Rinse off thoroughly.
Always read the labels on the products that you use.

o Useasqueegee to dry off the windows.

o Pop the hood and trunk and dry the surrounding lip with a shop rag.

o Clean and put away all tools and supplies.

Questions

1. Why do you think you should rinse the vehicle thoroughly before scrubbing?
2. What water to soap ratio was recommended?

3. Why should you wash one section of the vehicle at atime?

4. Why should you wet the chamois before using it?



Auto Upkeep: Basic Car Care
Chapter 5. Auto Care

Interior Cleaning Activity
Objective

Upon completion of this activity, you will be able to clean the inside of a vehicle.

Special Tools Needed

Vacuum

Special Supplies Needed

Detail towels, shop rags, bucket, car wash soap, Q-Tips (or similar), auto glass cleaner, vinyl cleaner,
fabric cleaner, lint-free cloths, multipurpose cleaner

Cautions
Read all product labels.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

a Pull out all floor mats. Shake out, wipe clean, or vacuum as necessary.

o Clean all garbage out of the vehicle and put in the trashcan. Recycle aluminum cans, plastic, and
paper. Remember to clean out the door pockets and storage areas.

o Thoroughly vacuum the headliner, seats, back window area, door panels, floor mats, trunk, sun
visors, and carpet.

o Wet ashop rag with soap and water and wipe down the doorjambs and the seal around the trunk
area.

o Spray avinyl cleaner on a detail towel to clean and protect vinyl and rubber components (e.g., the
dash, door panels, and weather-stripping around the doors and trunk). Do not use cleaner on the gas
pedal, brake pedal, clutch pedal, or steering wheel. Using cleaners on these components may cause a
hazardous driving condition for the operator of the vehicle.

o UseQ-Tips (or similar) to clean tight areas like the heater vents and radio controls.

o Usethe appropriate fabric cleaner to get stains out of the seats, carpet, and trunk. Always read the
directions on the product label. Use detail towelsto scrub and dry the fabric. Test in an
inconspicuous area.

o Spray auto glass cleaner on windows and wipe off with lint free cloths. Clean all mirrors and both
sides of the windows.

o Put the clean floor mats back in the vehicle.

o Open the hood. Wet a shop rag with a multipurpose cleaner and wipe grime, dirt, and dust from the
engine compartment. Close the hood.

o Dump the debris out of the shop vacuum into atrashcan.

o Clean and put away all tools and supplies.



Questlons

What are some tools and supplies needed to properly clean the inside of a vehicle?
Why isit important to read and understand all product labels?

Why do you think it isimportant to test cleaners in inconspicuous areas?

What product can be used to clean and condition wesather-stripping?

How did Q-Tips or asimilar product help you in cleaning your vehicle?
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Auto Upkeep: Basic Car Care
Chapter 5. Auto Care

Waxing Activity
Objective

Upon completion of this activity, you will be able to wax the finish on avehicle.

Special Tools Needed

None

Special Supplies Needed

Detail towels, wax applicator, automotive wax, bug and tar remover, auto glass cleaner, lint-free cloths

Cautions
Read all product labels.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Wash and dry the vehicle according to the Washing Lab. Y ou should not wax a dirty vehicle.

Use bug and tar remover to clean any stubborn spots. Read the product’s label before use.

Read the back of the wax bottle/can. Follow directions supplied by the product manufacturer.

Do not wax a hot vehicle or onethat isin direct sunlight.

Dampen the wax applicator. Thiswill help in applying athin consistent layer. Apply the wax to the

applicator and then to the finish. Some products suggest using linear motions while others suggest

large circular motions. Read and follow the directions on the wax container.

o Wax oneareaat atime. Do not get wax on trim, molding, logo badges, or black plastic parts. It can
be extremely difficult to remove wax from these pieces.

o Thewax will dry to ahaze. The drying time depends on the temperature and humidity in the air.

o Wipe off the dry section with a clean detail towel. Y ou should always let one section dry at atime,
while applying wax to the next section.

o Continue waxing and drying until the vehicle is complete.

o Wipe down the whole vehicle to ensure that you haven't left any wax haze on the finish.

o Spray auto glass cleaner on windows and wipe off with lint-free cloths. Clean all mirrors and both
sides of the windows. If your vehicle has arear window defroster, use linear motions in the direction
of the heating wires.

o Clean and put away all tools and supplies.
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Questions

. Why should you use bug and tar remover before you wax?

Why should you dampen the wax applicator before use?

Why did you wax one area at atime?

Why should you wipe down the whole vehicle in the end?

What type of motion (linear or circular) did the product label indicate to use?
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Auto Upkeep: Basic Car Care
Chapter 6: Fluid Level Check

Fluid Level Check Activity
Objective
Upon completion of this activity, you will be able to safely check the fluid level in various vehicle
components.

Special Tools Needed
Safety glasses, basic hand tools

Special Supplies Needed
Shop rags, correct type and amount of fluids that need to be added

Cautions
Read owner’s manual to identify the correct type of fluids to be used. Never remove a hot radiator cap.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Reread the proceduresin the text to correctly check and add fluids. Since variations can occur from

one vehicle manufacturer to another and from one model to another, reread your owner’s manual for

specific procedures and type of fluids.

Pop open the hood.

Check the engine oil level. If low, add the correct weight of oil. Do not overfill.

Check the transmission fluid level. If low, add the correct type of fluid. Do not overfill.

Check the power steering fluid level. If low, add the correct type of fluid. Do not overfill.

Check the brake fluid level. If low, add the correct type of fluid. Do not overfill.

Check the clutch fluid (manual transmissions only) level. If low, add the correct type of fluid. Do not

overfill.

Check the differential fluid level where applicable. If low, add the correct type of fluid.

a Check the coolant level. Do not remove a hot radiator cap. Check the fluid in the overflow reservoir.
Add the correct type and mixture of antifreeze if necessary.

o Check the battery electrolyte level if applicable. Some battery caps are not removable. Caution:
Batteries contain sulfuric acid. If necessary, add only distilled water.

o Check the windshield washer fluid level. Add as necessary.

o Clean and put away all tools and supplies.
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Quest lons

What type and weight of oil did your owner’s manual recommend to use?
What type of transmission fluid is recommended to use in your vehicle?

What color was your vehicle s antifreeze? What might this indicate?

What color was your windshield washer fluid?

What type of power steering fluid did your owner’s manual recommend to use?
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Auto Upkeep: Basic Car Care
Chapter 7: Electrical System

Battery Activity
Objective
Upon completion of this activity, you will be able to safely clean and test the battery.

Special Tools Needed

Safety goggles, rubber gloves, basic hand tools, VOM (volt-ohm meter), battery load tester, battery
hydrometer, wire brush, battery terminal cleaner, battery post spreader (top mount batteries only),
battery terminal puller (top mount batteries only), parts cleaning brush, mixing cup

Special Supplies Needed
Shop rags, baking soda, distilled water, anti-corrosion spray

Cautions

It isamust to wear safety goggles and rubber gloves while performing this activity. Know where the
eyewash station is and how to use it. Battery electrolyte will eat through clothing. Do not touch the
battery against your shirt or pants. Electrolyte will irritate your skin. If you do get electrolyte on your
skin, clean promptly with soap and water. Do not alow flames or sparks near battery gases. Battery
gases can explode.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety goggles.

o Remove rings and watches.

o Complete avisual inspection on the battery. Check for loose battery cables, corroded terminals,
deposits on connections, cracks or leaks in the case, and frayed or broken cables.

o Make sure the key switch isin the off position.

o Remove the negative (-) battery cable. Use apuller if the connections are top mount.

o Remove the positive (+) battery cable. Be careful not to touch the wrench against the body of the

vehicle or engine components. A spark could occur causing the battery to explode. Use a puller if the

connections are top mount.

o Remove the battery hold-down bracket. Use penetrating oil (e.g., WD-40) if rusted.

o Put on rubber gloves.

o Remove the battery from the vehicle and set in a utility sink. Do not turn the battery upside-down or
onitsside.

o Useabattery post cleaner tool to remove corrosion from the posts.

o Make awater/baking soda solution - 1/8 cup of baking sodato 1 cup of warm water.

o Dip the part’s brush in the solution and scrub the battery. Do not allow the solution to enter the
battery.

o Rinsethe battery thoroughly with clean water.

o Dry with ashop rag.

o Connect the VOM. Positive (+) first, then the Negative (-). Note the voltage reading.
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Remove VOM. Negative (-) first, then Positive (+).

Connect aload tester to the battery. Positive (+) first, then Negative (-).

Adjust the setting on the load tester to the correct voltage.

Hold the load button down for 10 seconds (or as specified in the load tester manual). Note the
reading.

If the battery has removable vent caps, remove them at this time. Ask the instructor (if available) or
consult your owner’s manual if unsure. To test the specific gravity in each cell, you will use a battery
hydrometer. Squeeze and release the bulb so the electrolyte (water and acid mixture) entersthe
battery hydrometer. Complete this procedure for each cell (there should be six cells). Note the
readings of each cell. A fully charged battery will have a specific gravity rating between 1.254-
1.280.

Check the electrolyte level. The fluid in each cell should be even with the bottom of the filler ring. If
the fluid is low, add only distilled water.

Replace the vent caps.

Before putting the battery back in the vehicle, clean where the battery mounts into the vehicle with
the baking soda and water solution. Rinse with clean water.

Clean the battery cable ends with awire brush or battery terminal cleaner tool.

Carefully put the battery back into the vehicle.

Install the battery hold-down bracket. Lubricate bracket threads with penetrating oil. Make sure
battery is secure.

Connect the positive (+) battery cable.

Connect the negative (-) battery cable.

Coat terminals with anti-corrosion spray. Be careful not to spray the vehicle's finish.

Clean and put away all tools and supplies.

Reset the radio stations and clock.

uestions
What is the typical surface voltage of a fully charged battery? What was the voltage reading of your
battery?
Why isit important to avoid getting baking soda inside the battery? Why do you think a baking soda
solution works to clean a battery?
What is the typical specific gravity reading of a fully charged battery?
How many volts does each cell produce in an automotive battery?
Why isit important not to create a spark when connecting and disconnecting a battery?



Auto Upkeep: Basic Car Care
Chapter 7: Electrical System

Charging Activity
Objective
Upon completion of this activity, you will be able to safely test the alternator.

Special Tools Needed
Safety glasses, basic hand tools, VOM (volt-ohm meter), current clamp

Special Supplies Needed
Shop rags

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Connect the vehicle’s exhaust to the shop exhaust evacuation system or park vehicle outside.

o ldentify the battery, alternator, voltage regulator (may be inside the alternator), and alternator drive
belt.

o Setthe VOM to Volts DC. Place the red lead on the positive battery post and the black lead on the
negative battery post. With the vehicle not running, note the battery voltage. (Typical is between
12.5to0 12.8 volts.)

o Whilethe VOM is still connected, start the engine. Keep away from moving parts. After the engine
is running, note the volts. (Typical is between 13.8 to 14.8).

o Whilethe engine is running, turn on the headlights. Note what happens to the volt reading.

a Whilethe engine is running (and the headlights still on), turn on the blower (heater) to HI. Note what
happens to the volt reading.

a Turn off the engine and disconnect the VOM.

o Useacurrent clamp with an induction lead to record alternator amperage output. Put the induction
lead over the main positive alternator wire (usually the largest diameter). Follow the directions that
come with the induction lead.

o Start the engine. While the engine is running, note the amps.

o With the engine running, turn on the headlights. Note what happens to the amps reading.

o Whilethe engine is running (and the headlights still on), turn on the blower (heater) to HI. Note what
happens to the amps reading.

a Turn off the engine.

o Inspect your vehicle to identify whether your alternator uses a Serpentine or V-belt. Check the belt
for wear. (Oil soaked, cracked, frayed, pieces missing, or glazed.) If excessively worn, replace the
belt.

o Check the alternator drive belt tension. If loose tighten it. Note: Many automotive drive belts have
self-tensioners -- consult a service manual specific to the vehicle for adjusting tension.

o Check the battery cables for tightness on the battery mounts. Tighten if necessary.

o Check the alternator terminals for burn marks or cracked connections.

o Clean and put away all tools and supplies. Disconnect shop exhaust evacuation system (if
applicable).



Questions

1. How many volts were present at the battery with the vehicle off?

2. How many volts were present when the engine was running with no accessories on? What may be
the problem if the voltage did not increase?

3. What was theinitial change to the voltage reading when accessories were turned on?

4. How many amperes were present when the engine was running with no accessories on?

5. What change occurred when accessories were turned on?



Auto Upkeep: Basic Car Care
Chapter 7: Electrical System

Jump-Starting Activity
Objective
Upon completion of this activity, you will be able to safely jump-start a vehicle.

Special Tools Needed
Safety goggles, jumper cables

Special Supplies Needed
Shop rags

Cautions

It isamust to wear safety goggles while performing this activity. Know where the eyewash station is
and how to useit. Do not allow flame or sparks near battery gases. Battery gases can explode. Make sure
you follow the correct procedure for hooking up the cables. Never try to jump-start afrozen battery.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety goggles.

o Remove rings and watches.

o Complete avisual inspection on the battery. Check for loose battery cables, corroded terminals,
deposits on connections, cracks or leaks in the case, and frayed or broken cables. Correct problem if
necessary.

o Maneuver the booster vehicle near the vehicle with the discharged battery. Do not let the two
vehicles touch.

o Turn off the key switch, lights, and accessories in both vehicles. Place both vehicles in Park
(automatic transmission) or Neutral (manual transmission) and engage the parking brake.

o ldentify the positive (+) and negative (-) posts on both batteries. Do not assume the color of the cable
reflectsif the post is positive (+) or negative (-). Look for the positive (+) or negative (-) on each
battery.

o Openthe vent capsif possible. Do not remove vent caps on sealed batteries. Make certain that the
cells are full with electrolyte to the bottom of the filler neck. If not, add distilled water. Do not
overfill. Never try to jump-start afrozen battery.

o Make sure the battery cables are tight on the terminals.

o Connect the positive jumper cable clamp (usually red) to the positive (+) terminal on the discharged
battery. Do not allow jumper cables to touch any other part of the vehicle or each other. Note: Some
vehicles have junction blocks to connect the positive cable to instead of connecting directly to the
battery. Always check owner’s manual before proceeding.

o Connect the other positive jumper cable clamp to the positive (+) terminal of the booster vehicle.

o Connect the negative jumper cable clamp (usually black) to the negative (-) terminal of the booster
vehicle.

o Put shop rags over both batteries.
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Connect the other negative jumper cable clamp to a clean metal part of the discharged vehicle’'s
engine block or frame. Position the clamp as far away from the battery as possible. This connection
will usually spark when clamped. This spark indicates a completed circuit. Do not make this
connection directly to the battery. A spark near the battery could result in an explosion.

Start the engine of the booster vehicle and rev the engine slightly. Allow the battery to charge for 15
minutes.

Turn off all accessories (e.g., heater, lights). Anyone near should stand clear of the discharged
vehicle while you attempt to Sart.

Do not crank the engine for more than 20 seconds at atime. Starter damage could resullt.

Allow starter to cool for aminimum of 2 minutes between cranking sessions.

If the discharged vehicle' s battery turns over very slow, allow the battery to charge for an additional
15 minutes.

If the engine starts, proceed with the following.

Disconnect the negative (-) jumper cable from the previously discharged vehicle. Do not alow
jumper cables to touch any other part of the vehicle or each other.

Disconnect the negative (-) jumper cable from the booster vehicle.

Disconnect the positive (+) jumper cable from the booster vehicle.

Disconnect the positive (+) jumper cable from the previously discharged vehicle.

Neatly put away jumper cables for future use.

Allow previously discharged vehicle to idle for 15 to 30 minutes.

|dentify what (e.g., lights being left on) caused the battery to go dead on the previously discharged
vehicle.

Shut off vehicle and try to restart.

If battery continues to be discharged, test the battery and alternator.

Clean and put away all tools and supplies.

Questlons
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What caused the disabled vehicle’s battery to be discharged?

Why isimportant to follow the correct cable hook-up procedure when jump-starting a battery?
What and where should the last connection be made when jump-starting a battery?

Why do you think you should turn off all of the vehicle' s accessories?

Why shouldn’t you crank the disabled vehicle' s engine for more than 20 seconds?



Auto Upkeep: Basic Car Care
Chapter 7: Electrical System

Lighting Activity
Objective

Upon completion of this activity, you will be able to replace various lights on a vehicle.

Special Tools Needed

Safety glasses, basic hand tools, VOM (volt-ohm meter), Phillips screwdriver, flat-head screwdriver, nut
drivers, torx screwdrivers, rubber gloves

Special Supplies Needed
Shop rags

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. Use the following list as aguide. Not all vehicles will have all
the lights listed. Note any lightsthat do not work.

o Put on your safety glasses.

o Passenger’s side headlight - high and low beam.

a Driver'sside headlight - high and low beam.

o Front passenger’s side marker - comes on with headlights.

o Front driver’s side marker - comes on with headlights.

o Rear passenger’s side marker - comes on with headlights.

o Rear driver’s side marker - comes on with headlights.

o Rear passenger’staillight - comes on with headlights.

o Rear driver’staillight - comes on with headlights.

o Licenseplate light - comes on with headlights.

o Rear passenger’s brakelight - you need to press the brake pedal.

o Rear driver’s brakelight - you need to press the brake pedal.

a Turn key to on position, but do not start engine.

o Front passenger’sturn signal.

o Front driver’sturn signal.

0 Rear passenger’sturn signal.

0 Rear driver’sturn signal.

o Backup lights - key ison, gear in reverse, parking brake on, but engine is not running.

o Cornering lights - abright light that comes on that helps to see around a corner. The corresponding
turn signal light needs to be on.

o Glove box light.

o Storage box lights.

o Instrument gauge lights.

o Shift indicator lights.

o Map lights.

o Fog lights.

o Engine compartment light.

o Trunk compartment light.



o Other lights.

Notes

If any of the lights you checked need replacing, follow a manual specific to your vehicle for replacement
procedures. Most vehicle owner’s manuals will show you how to replace basic light bulbs. If your
vehicle has composite style headlights, do not touch the bulbs. If you accidentally touch the bulb, clean
it off with rubbing alcohol. Try not to force plastic parts, some easily break. If the bulb till doesn’t light
after replacing the bulb, test the socket for voltage with a light tester or VOM (volt-ohm meter). When
replacing bulbs, use dielectric grease in the sockets/connectors to inhibit corrosion.

Questions

. Why isit important to keep al the lights working on a vehicle?

Did your vehicle have any lights not listed in the activity?

Why do you think you shouldn’t touch composite light bulbs?

If you test the socket for voltage, how many volts should be present?
Why do you think some bulbs have two wires/filaments in them?

UARWNE



Auto Upkeep: Basic Car Care
Chapter 7: Electrical System

Starting Activity

Objective
Upon completion of this activity, you will be able to safely test the starter.

Special Tools Needed

Safety glasses, basic hand tools, VOM (volt-ohm meter), current clamp, blocks for chocking tires, jack
and jack stands (or an automotive lift)

Special Supplies Needed
Shop rags

Procedure
Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance.

a
a
a

Put on your safety glasses.

Connect the vehicle' s exhaust to the shop exhaust evacuation system or park vehicle outside.

Raise the end of the vehicle where the engine is located with a jack and support with jack stands (or
use an automotive lift to raise the whole vehicle). Chock the tires on the opposite end of the vehicle
before lifting when using the jack and jack stands method.

|dentify the starter, solenoid, key switch, battery, positive battery cable, fuse panel, and negative
battery cable.

Use the correct size wrench to check the starter mounting bolts. If they are loose, tighten them.
Lower vehicle after identification.

Set the VOM to Volts DC. Connect the red lead to the positive post and the black lead to the
negative post on the battery. At thistime the vehicle should not be running. Note the battery voltage.
(Typical is between 12.5 and 12.8 volts.)

This step disables the vehicle’s engine so it should not start. If you are in a school lab, obtain
approval before proceeding. Disable the ignition system or fuel system by removing the coil wire (if
distributor type ignition system), fuel injection wires (throttle body fuel injection only), inertia
switch (Ford), fuel pump cutoff switch, or pull a fuse to disable the ignition system or fuel system.
Do not make guesses. If unsure, bring vehicle to aqualified technician or obtain a service manual
specific to the vehicle.

Crank the engine over for 5 seconds and note the Volts while the engine is turning over. Keep away
from moving parts. The engine should not start. (Typically, the voltage may drop to 9.5 volts.)
Always refer to amanual specific to the vehicle being testing for exact acceptable readings. If
voltage drop exceeds acceptable readings, the starter may have too much resistance. Refer to a
service manual to perform other voltage drop tests between cable leads.

Use a current clamp with an induction lead to read the current draw on the starter. While the ignition
or fuel is still disconnected, put the current clamp induction lead over the main positive starter wire
(usually the largest diameter one going to the starter). Follow the instructions with induction
lead/VOM or a manual specific for the vehicle. Crank the engine over for 5 seconds and note the
amperes. Keep away from moving parts. (Typically, the amps will read between 150 and 350, but



always refer to amanual specific to the vehicle for exact acceptable readings.) Too much current
draw may indicate a faulty starter.

Reconnect the coil wire, fuel injection wires, or other method that was used to disable the fuel or
ignition system.

Check battery cable tightness on battery mounts. Tighten if necessary. When using awrench to
tighten battery cables, make certain that the wrench does not touch any metal on the vehicle.
Clean and put away all tools and supplies. Disconnect shop exhaust evacuation system (if
applicable).

Questlons
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How many volts were present at the battery with the vehicle off?

What did you do to disconnect the fuel or ignition system on the vehicle being tested?
What did the battery voltage drop to when cranking over the engine?

How many amperes were drawn to the starter while cranking?

Were all your readings acceptable according to the manual specific to your vehicle?



Auto Upkeep: Basic Car Care
Chapter 8: Lubrication System

Oil Change Activity

Objective
Upon completion of this activity, you will be able to safely change the oil and filter on a vehicle.

Special Tools Needed

Safety glasses, basic hand tools, correct size wrench for oil plug, oil filter wrench, jack and jack stands
(or an automotive lift), oil drain pan, funnel, blocks for chocking tires (jack and jack stands method)

Special Supplies Needed

Shop rags, latex gloves, correct type and amount of oil, oil filter

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Warmthe engine 5 to 10 minutes to loosen the contaminants and thin the oil for draining.

o Put on latex gloves. Prolonged contact with used oil may cause skin cancer.

o Raisethe engine end of the vehicle with jack and jack stands or lift the whole vehicle on an

automotive lift. Chock the tires on the opposite end of the vehicle when using the jack and jack

stands method.

Locate the drain plug on the oil pan and position the oil drain pan to catch the oil.

Use the correct size wrench to loosen (turn counter-clockwise) the oil drain plug. Use a shop rag to

protect your hand from the hot oil. Keep a steady inward pressure on the plug to avoid the hot oil

from running down your arm. If oil seems too hot to touch, allow the oil to cool.

Make sure the oil will hit the oil drain pan.

Check the oil plug threads for wear. Replace if necessary.

Check the oil plug gasket for cracks. Replace if necessary.

While the oil isdraining, use an oil filter wrench to loosen and remove the oil filter.

Set the oil filter in the oil drain pan so the oil can drain out of it.

Make certain the old oil filter gasket comes off with the old filter. If it is stuck on the engine block,

remove and discard it.

Wipe off the ail filter mounting base and the area around the oil drain plug.

o Put athin film of clean oil on the new oil filter-mounting gasket. This oil helps to seal the gasket. A
dry gasket may tear when thefilter isinstalled causing leaks.

o Read the instructions on the filter. Install the oil filter by rotating it clockwise. Once the gasket
contacts the engine, tighten it according to the instructions - usually 1/2 to 1 full turn. A filter wrench
may be necessary. Do not over tighten.

a Prior to reinstalling the drain plug, wipe off its threads and the sealing surface with a shop rag. Make
certain that the plug’ s threads and gasket are in good condition before reinstalling.

o Install the drain plug by hand and temporarily tighten finger tight. Do not cross-thread the plug.
Tighten the plug with the correct size of wrench until it is snug. Do not over tighten. If unsure how
tight to get the plug, consult the owner’s manual for torque specifications. Over tightening can cause
thread damage, while under tightening may result in oil leakage.
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If you are in aschool laboratory setting, have the instructor inspect the oil plug and filter.

Lower the vehicle.

Locate and remove the oil filler cap. It isusually located on the valve cover. Using a funnel, pour the
correct amount and type of oil into the filler opening. (Make sure the APl and SAE ratings match
what is listed in your owner’'s manual.)

Start the engine and check for leaks. Extra attention should be given to the oil filter gasket and drain
plug gasket. The oil pressure warning light may stay on for up to 5 seconds. If the light stays on
longer than 5 seconds, shut the engine off and check for leaks. After about 30 seconds, shut off the
engine. Thisamount of time is ample to circulate the oil throughout the engine and to fill the oil
filter.

Let the engine sit for a couple of minutes to ensure a proper reading.

Check the oil level on the dipstick and correct if necessary. Do not overfill.

Recycle your old oil and filter. Do not throw away in the garbage. Bring them to the proper recycling
facilities.

Fill out and place an oil change sticker in the vehicle.

Return all tools and clean up any oil spills with floor dry.

If you are in aschool laboratory setting, have the instructor check the oil level before closing the
hood.

Questions
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. Why should the engine be warm when changing the oil?

What SAE rating did your owner’s manual suggest to use?
What API rating did your owner’s manual suggest to use?
Why did you put athin film of oil on the new oil filter gasket?
How many quarts of oil did your engine take?



Auto Upkeep: Basic Car Care
Chapter 9: Fud System

Fuel System Activity

Objective
Upon completion of this activity, you will be able to:

| dentify the components of the fuel system.

Change the air filter on avehicle.

Change the CCV filter on avehicle.

Change the PCV valve on a vehicle.

Change the vapor canister filter on avehicle.

Change the fuel filter on avehicle.

Special Tools Needed

Safety glasses, basic hand tools, jack and jack stands (or an automotive lift), blocks for chocking tires
(jack and jack stands method), shop vacuum, drain pan

Special Supplies Needed

Shop rags, replacement parts (e.g., air filter, CCV filter, PCV valve, vapor canister filter, fuel filter)
specific to your vehicle

Procedure 1 Component Identification

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. Due to the variations in locations of components, a manual
specific to vehicle would assist you in identifying component locations.

o Put on your safety glasses.

|dentify the location of the PCV valve.

| dentify the location of the CCV filter.

| dentify the location of the charcoal canister. (If applicable.)

Determine if the vehicle has multi-port fuel injectors, throttle body fuel injectors, or a carburetor.
|dentify the location of the air filter.

Remove the fuel cap and clean the sealing surface. Replace the fuel cap after cleaning.

Raise the end of the vehicle where the engine is located with a jack and support with jack stands (or
use an automotive lift). Chock the tires on the opposite end of the vehicle when using the jack and
jack stands method or when using a drive on lift.

|dentify the location of the fuel filter.

|dentify the location of the fuel tank.

| dentify the location of the fuel lines.

| dentify the location of the fuel pump.

Lower the vehicle.

Look in the owner’s manual and note the octane rating suggested for the vehicle.

Clean and put away all tools.
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Procedure 2 Changing the Air Filter

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. Due to the variations in air filter locations and replacement
procedures, a manual specific to vehicle would assist you in filter replacement.

o Put on safety glasses.

o Locatethe air filter housing. On carbureted vehicles, the air filter housing usually sits on top of the
engine directly over the carburetor. On fuel-injected vehicles, the air filter may be mounted on the
engine or near the inner fender of the vehicle.

Loosen the cover by removing the clips, screws, or wing nuts.

Remove the cover.

Note the position of the filter in the housing.

Remove the old filter and compare to the replacement. It is not recommended to blow out the filter
with air pressure. The air pressure can tear the filter element thus allowing dirt to enter the engine.
Wipe out or vacuum the housing. Do not get dirt in the throttle body.

Install the new air filter.

Reinstall the air filter housing cover.

Clean and put away all tools.
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Procedure 3 Changing the CCV Filter

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. Due to the variations in CCV filter locations and replacement
procedures, a manual specific to vehicle would assist you in filter replacement.

o Put on safety glasses.

o Locatethe air filter housing. On carbureted vehicles, the air filter housing usually sits on top of the
engine directly over the carburetor. On fuel-injected vehicles, the air filter may be mounted on the
engine or near the inner fender of the vehicle.

Loosen the cover by removing the clips, screws, or wing nuts.

Remove the cover.

The CCV filter iscommonly located inside the air filter housing.

Remove the hose that attaches to the CCV filter.

Remove the retaining clip.

Remove the CCV filter.

Install the new CCV filter.

Reinstall the air filter housing cover.

Clean and put away all tools.
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Procedure 4 Changing the PCV Valve

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. Due to the variations in PCV valve locations and replacement
procedures, a manual specific to vehicle would assist you in valve replacement.

o Put on safety glasses.

o Locatethe PCV valve. The PCV valve is usually located at the end of a hose and pushed into the
valve cover.

Remove the old PCV valve. It isusually just a push in connection.

Compare the old valve to the new one.

Install anew PCV valve.

Clean and put away all tools.
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Procedure 5 Changing the Vapor Canister Filter

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance. Due to the variations in Vapor Canister Filter locations and

replacement procedures, a manual specific to vehicle would assist you in filter replacement and disposal.

Some vehicles have replacement filters, while others do not.

o Put on safety glasses.

o Thevapor canister filter islocated in the charcoal canister, which usually looks like a coffee can
with vacuum lines attached to it.

o Remove the old filter, usually located in the bottom of the canister.

o Snap the new filter in securely. Some have slots to align.

o Clean and put away all tools.

Procedure 6 Changing the Fuel Filter

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. Due to the variations in Fuel Filter locations and replacement
procedures, a manual specific to vehicle would assist you in filter replacement.

o Put on safety glasses.

Locatethe fuel filter.

Relieve the fuel pressure. Check manual specific to your vehicle for procedure.

Place a drain pan under the fuel filter.

Remove the fuel filter. Some fuel filters need special tools to remove clips. If the fuel filter is
threaded, use two line wrenches to prevent damage to the fuel lines.

Clean the connections and threads.

Install the new filter with flow arrow in the direction of the engine.

Start engine and check for leaks. It may take a couple of cranksto fill the lines and new filter.
Clean and put away all tools.
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. Where was your vehicle’' s air filter located?
. Where was your vehicle’s fuel filter located?
. If fuel filters are threaded, why should you use two wrenches to loosen the connection?

Q
1. Why shouldn’t you blow out air filters with compressed air?
2
3
4
5. Where isthe fuel pump located on your vehicle?



Auto Upkeep: Basic Car Care
Chapter 10: Cooling System

Cooling System Activity
Objective
Upon completion of this activity, you will be able to:

Safely test, inspect, and service the cooling system.
Observe thermostat operation.

Special Tools Needed

Safety glasses, funnel, garden hose, coolant tester, candy thermometer, portable electric burner, pan,
basic hand tools

Special Supplies Needed
Shop rags, correct type and amount of antifreeze, test thermostat

Procedure 1 Inspection and Testing the Cooling System

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance. A manual specific to the vehicle that you are inspecting could

assist you in component identification.

o Put on your safety glasses.

o Let the engine cool. Never open a hot cooling system, it could spray pressurized coolant over 200
degrees F. Coolant can actually be above water’s boiling point (212 degrees F). System pressure and
antifreeze mixed with water raises the boiling point of the coolant.

o ldentify and locate the radiator.

o ldentify and locate the upper radiator hose.

o ldentify and locate the lower radiator hose.

o ldentify and locate the heater hoses.

o ldentify and locate the heater core.

o ldentify and locate the water pump.

o ldentify and locate the radiator petcock (drain).

o ldentify and locate the thermostat housing.

o ldentify and locate the radiator cap.

o Place ashop rag over the radiator cap. Be certain that the cooling system is cool and pressure is
relieved. Remove the radiator cap by twisting it while pushing down.

o Inspect and clean the radiator cap. Look for cracks in the rubber gasket.

o Note the pressure rating on the cap.

o Look inside the radiator. Clean the neck where the cap goes.

o Before using the coolant tester, rinse it out with clean water.

o Usethe coolant tester to test the coolant’s freezing and boiling points. Squeeze the bulb to pull
antifreeze into tester. Note the coolant’s freezing and boiling points.

o Look at the coolant in the tester. Note whether the coolant is clean or dirty.

o Top off the coolant in the radiator if necessary. Use the correct type and mixture of antifreeze.

o Replacethe radiator cap. Make sureit ison all the way. There is usually an arrow to line it up with

the overflow hose.



o Check the coolant level in the coolant recovery tank. Add as necessary. Use the correct type and
mixture of antifreeze.

Inspect the radiator fins. They should be clean and straight. If debrisis found, rinse free with a
garden hose.

Inspect the drive belts for cracks, splits, glazing, or oil-soaked.

Inspect the drive belt tension. Tighten if necessary.

Inspect the radiator hoses. Worn hoses will be excessively stiff or real spongy.

Look for signs of coolant loss on hose connections, under the water pump, and in the radiator fins.
Clean and put away all tools.

O
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Procedure 2 Thermostat Operation

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance. This lab uses atest thermostat to view thermostat operation.
o Put on safety glasses.

Fill a pan about 3/4 full with warm water.

Put a candy thermometer in the pan.

Suspend the test thermostat in the pan with a piece of wire.

Put pan on the electric burner and turn on high.

Observe the thermostat as the water is heated. Note the temperature of the water when the thermostat
starts to open. Note the temperature of the water when the thermostat fully opens.

Turn off the electric burner.

Let the water cool and observe the thermostat closing.

Remove the test thermostat.

Clean and put away all tools and supplies.
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Questions

1. What isthe purpose of the heater core?

2. What arethe freezing and boiling points of your coolant?

3. Why isit necessary to let the antifreeze cool before removing the radiator cap?
4. How would debris in the radiator fins effect the cooling of the engine?

5. At what temperature did the test thermostat fully open?



Auto Upkeep: Basic Car Care
Chapter 11: Ignition System

| gnition System Activity
Objective
Upon completion of this activity, you will be able to:
Install spark plugs.
Inspect, test, and install spark plug wires.
Inspect and install distributor cap and rotor on electronic ignition or conventional
systems.

Special Tools Needed

Safety glasses, spark plug socket, ratchet wrench, VOM, shop vacuum, spark plug gap gauge, spark plug
wire removing tool, fender cover, basic hand tools

Special Supplies Needed
Shop rags, spark plugs, distributor cap and rotor (if applicable), spark plug wires (if desired to change),
anti-seize compound, dielectric grease

Procedure 1 I nstalling Spark Plugs

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Let the engine cool.

o Useafender cover to protect the vehicle’ s finish.

o Disconnect one spark plug wire at the spark plug by firmly grasping the boot and turning back and
forth to loosen (or use a spark plug wire boot puller). Never pull on the cable - you could break the
fragile wire inside. Only have one wire removed and replaced at atime to avoid mixing up the
engine'sfiring order.

o Loosen the spark plug one complete turn with the ratchet wrench and spark plug socket.

o Vacuum around the spark plug with a shop vacuum. Thiswill minimize the possibility of dirt getting
inside the cylinder.

o Remove the spark plug the rest of the way.

o Inspect the spark plug’'s condition. Note whether the insulator is cracked, oil deposits are present,
electrode worn, blow-by on ceramic, or carbon deposits are present.

o Adjust the gap on the new spark plug. Use a service manual or refer to the sticker under the hood of
the vehicle for gap specifications. Make sure you are using the correct replacement spark plug.
Double check your numbers and compare to the old plug. Different brands will use different
numbers. The plug and electrode length should look similar to the old plug.

o Some vehicles use a spark plug that has an O-ring washer. If your engine uses this type, make certain
that the ring is placed over the threads. Other engines commonly use a tapered seat, where no ring is
necessary.

o Put asmall dab of anti-seize compound on the threads of the spark plug. Thread the spark plug in by
hand. Finish tightening the spark plug using manufacturer’ s torque specifications. (A common rule
of thumb is to tighten O-ring style plugs 1/4 turn pass finger tight and tighten tapered style plugs
1/16th of aturn past finger tight. Do not over tighten.)



Put a dab of dielectric grease in the boot of the spark plug wire.
Replace the spark plug wire. A snap/click should be felt.
Repest the procedure for remaining spark plugs.

Clean and put away all tools.
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Procedure 2 Inspecting and I nstalling Spark Plug Wires

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on safety glasses.

o Let enginecool.

o Useafender cover to protect the vehicle’s finish.

o Disconnect one spark plug wire at the spark plug by firmly grasping the boot and turning back and
forth to loosen (or use a spark plug boot puller). Never pull on the cable - you could break the fragile
wire inside. Remove one wire at atime to avoid mixing up the engine’ s firing order.

o Disconnect the other end of the same spark plug wire at the distributor cap on electronic ignition

vehicles or on the coil pack on distributorless vehicles.

Use the VOM to test the resistance of the spark plug wire. As ageneral rule, spark plug wires should

have no more than 7,000 ohms of resistance per foot.

Inspect the spark plug wire's condition for cracks, punctures, or burn marks. Note its condition.

If replacing, remove the spark plug wire from the vehicle - noting the routing.

Compare the old wire to the new one.

Route the new wire, using the original clips or brackets.

Put a dab of dielectric grease in the boot at both of the ends.

Reinstall the spark plug wire on both ends. A snap/click should be felt.

Repeat procedure for remaining spark plug wires one at atime.

Start the engine.

Clean and put away all tools.
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Procedure 3 Inspecting and I nstalling a Distributor Cap and Rotor

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on safety glasses.

Let engine cool.

Use a fender cover to protect the vehicle’s finish.

Locate the distributor cap. Do not remove the spark plug wires at this time.

Remove the distributor cap by the screws or clips.

Turn cap upside down and inspect it for cracks and burns.

Inspect the terminals inside the cap for corrosion.

Remove the rotor from the distributor. Screws are used to attach some rotors, while others just pull

off.

Inspect the rotor’ sterminal for corrosion.

a If replacing the distributor cap, remove one spark plug wire on the old cap and replace it in the same
place on the new cap. Use dielectric grease in each boot end. Continue until all wires have been
transferred.

o Reinstall rotor (or replace with new one if needed).

o Replace the cap and secure by the screws or clips.

o Clean and put away all tools.
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Questions

1
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Why should you grasp the boot of the spark plug wire and not the cable itself when removing the
wire?

Why should you vacuum around a spark plug before removing it?

What did you put on the threads of the spark plug? Why?

What did you put in the boot of the spark plug wire? Why?

What is the gap on your engine’s spark plugs?



Auto Upkeep: Basic Car Care
Chapter 12: Suspension and Steering System

Changing a Spare Tire Activity
Objective
Upon completion of this activity, you will be able to safely change a spare tire. The purpose of thislab is
to simulate getting a flat tire on the side of the road.

Special Tools Needed

Torgue wrench, wheel chocks, and tools in the vehicle (e.g., jack, lug wrench, wheel cover tool)

Special Supplies Needed

Shop rags, anti-seize compound, gloves

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask
the instructor (if available) for assistance.

o Read the owner’s manual to find the location of the spare tire, jack, and lug wrench.

o Remove the jack, lug wrench, and tire from vehicle.

o Set the emergency brake.

o Remove the wheel cover on the flat tire. Using the lug wrench provided with the vehicle, loosen lug
nuts one complete turn.

Read the owner’s manual to determine where to place the jack under the vehicle. These types of
jacks are less stable than large floor jacks - so make sure you put the jack where the manufacturer
recommends.

Chock (block) one wheel at the opposite end of the vehicle. Jack up the vehicle.

Remove the lug nuts.

Put on gloves.

Using your legs (not your back), remove the flat tire (watch out for dangerous cords that might be
sticking out from a blown tire).

Carefully lift the spare tire into place.

Start al lug nuts by hand and snug with the lug wrench using a star pattern.

Lower the vehicle just until the tire touches the ground.

Finish tightening up the spare with a lug wrench. Completely lower the vehicle.

If you are in a school laboratory, have the instructor check the spare.

If you were completing this activity for practice, replace your original tire by repeating the
procedure. Use atorque wrench to correctly torque the wheel’ s lug nuts.

Check the tire pressure in your vehicle' s spare tire.

o Put the spare, jack, and lug wrench neatly back into the vehicle.
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Quest lons

Where is the spare tire located on your vehicle?

Isthe sparetire different than the rest of your vehicle' stires?

What are some precautions you should take when lifting atire?

Why did you chock (block) atire on the opposite end of the vehicle while changing a flat tire?
What is the recommended torque specification for your vehicle’ s wheels?
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Auto Upkeep: Basic Car Care
Chapter 12: Suspension and Steering System

Suspension and Steering Activity
Objective
Upon completion of this activity, you will be able to safely inspect and perform basic service procedures
on suspension and steering components.

Special Tools Needed
Safety glasses, jack and jack stands (or automotive lift), blocks for chocking tires, grease gun

Special Supplies Needed

Shop rags, chassis grease

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Perform abounce test. To test the shocks and/or struts on a vehicle push down as hard as you can on
the end that you want to test and then let go. The vehicle should come to arest after one cycle. If it
cycles more than once, the shocks, struts, or springs could be worn.

o Raisethe vehicle with ajack and support with jack stands or lift the whole vehicle on an automotive
lift.

o Chock thetires on the opposite end of the vehicle when using the jack and jack stands method.

o Inspect the shockg/struts for signs of leakage. Note their condition.

o ldentify and locate the outer tie rods, ball joints, and other steering linkage. If unsure of the location
of components, use a manual specific to the vehicle to assist you.

o If the vehicle has springs (leaf or coil), identify them at thistime. Inspect the springs for cracks or
bresks.

o ldentify, locate, and grease the grease fittings. Look for points that pivot. Place the grease gun on the
grease zerk. Just pump the grease gun enough to fill the cavity. Excess grease can drop on the inside
of the wheel and throw the wheel off balance - wipe off all excess grease with a shop rag.

o Do not oil or grease rubber components. Grease can cause rubber to swell and crack prematurely.

o Lower the vehicle.

o Locatethe power steering pump. Check the fluid with the engine off. Some dipsticks have a full cold
and afull hot line. Add correct type of fluid if necessary.

o Clean and put away all tools.

Questions

1. How many grease fittings did your vehicle have?

2. Why should you wipe off excess grease?

3. Did all the pivoting points have grease fittings? Why or why not?



Auto Upkeep: Basic Car Care
Chapter 12: Suspension and Steering System

Tirelnspection and Rotation Activity
Objective
Upon completion of this activity, you will be able to safely:

Inspect tires for wear.
Rotate tires.

Special Tools Needed

Safety glasses, jack and jack stands (or automotive lift), tread depth gauge, tire pressure gauge, lug
wrench (manual or pneumatic), torque wrench, basic hand tools

Special Supplies Needed

Shop rags, anti-seize compound

Procedure 1 Tire Inspection

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Check the owner’s manual, tire placard (commonly inside driver’ s door), or tire sidewall for correct
tire pressure. It should be noted that the pressure rating on the tire sidewall is the maximum pressure.
The recommended tire pressure is calculated according to type of tire, weight of vehicle, and the
desired ride. Tire inflation changes with temperature. For every 10 degrees drop in temperature, tire
pressure is lowered by 1 psi.

o Useatire pressure gauge to check thetire pressure on each tire. Do not forget to check the air
pressure in the sparetire.

o Adjust the air pressure as necessary.

o Check the tread depth on each tire using the tread depth gauge. Note the readings in 1/32nd’'s
(industry standard) of an inch.

o Check all tires for wear. Look for bald spots (wheel not balanced), wear on the sides (alignment
problems), wear in the center (over inflated), wear on the shoulders (under inflated).

o ldentify the current UTQG ratings (traction, temperature, tread wear) on each tire.

o Clean and put away all tools.

Procedure 2 Tire Rotation

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Check the owner’s manual for recommended tire rotation patterns.

o Remove wheel covers if applicable. Check the owner’s manual for procedure. Some covers
(hubcaps) have locking mechanisms that need to be removed first.

o Loosen lug nuts one complete turn with a lug wrench, but no further.

o Usejack and jack stands (or an automotive lift) to raise and support the vehicle.

o Note the position of each tire.
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Remove the lug nuts on each tire.

Remove each tire and move it to the new location according to the owner’s manual
recommendations.

Apply anti-seize compound to the wheel stud threads.

Start al lug nuts by hand. Do not cross-thread nuts.

Spin the nuts on with a lug wrench and snug. Use a star pattern when tightening lug nuts. Do not use
a pneumatic wrench at this time.

Lower the vehicle just until the tires touch the ground.

Check the owner’s manual or specification’s chart for torque recommendations.

Use atorque wrench or color-coded torque sticks with an impact wrench to tighten the lug nuts on
each wheel. When tightening, use a star pattern. Failure to torque wheels may result in warped brake
rotors. Under torqued wheels may allow the wheel to work loose and come off when driving,
causing a hazardous situation.

Completely lower the vehicle.

Recheck all lug nuts with the torque wrench.

Replace wheel covers.

Clean and put away all tools.

Questlons

PONPE
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What were the recommended pressure ratings for your vehicle stires?

How tight did you tighten your wheels in Ib-ft?

Why isit necessary to torque wheels?

Most new passenger tires come with 11/32nd’s of an inch of tread (truck and SUV tires may differ).
How much tread did each of your tires have?

Why is it important to rotate tires?



Auto Upkeep: Basic Car Care
Chapter 13: Braking System

Brake Inspection Activity
Objective
Upon completion of this activity, you will be able to safely inspect the disc brakes on a vehicle.

Special Tools Needed

Safety glasses, torque wrench, jack and jack stands (or an automotive lift), blocks for chocking tires,
ruler, fender cover, basic hand tools

Special Supplies Needed

Shop rags, anti-seize compound, correct type and amount of brake fluid

Cautions
Brake fluid will burn the eyes. Wear safety glasses and know the location of the eyewash station.
Brake fluid will strip paint. Avoid dripping brake fluid on a vehicle's finish.
Do not mix different types (DOT 3, 4, 5) of brake fluid.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance.

o Put on your safety glasses.

o Pop open the hood.

o Useafender cover to protect the vehicle’ s finish.

o Check the fluid in the master cylinder. On some reservoirs, the fluid level can be checked by simply
looking at the clear reservoir. On others, the cap may need to be removed. Some master cylinder
caps screw on, others have clips, while others snap off. The fluid should be about 1/4th of an inch
from the top (or at the full line on clear reservoirs). Read the owner’s manual if unsure.

o ldentify the type (DOT 3, 4, 5) of brake fluid that is recommended for your braking system.

If necessary, add the correct type of fluid. Do not spill fluid on the vehicle’s finish - it will strip

paint.

Chock one back tire.

Remove the front wheel covers.

Loosen front wheel lug nuts one turn.

Jack up the front of the vehicle and support with jack stands (or use an automotive lift).

Completely remove the lug nuts and the front wheels.

|dentify brake system components: caliper, inner and outer brake pads, brake rotor, rubber brake

lines, and steel lines. Use a manual specific to your vehicle if you are unsure of component locations.

Inspect rubber brake lines for cracks. Rubber lines are used to allow for turning and suspension

travel.

o Usearuler to measure the brake pad thickness. Measure only the pad, not the metal backing. Brake
pads with less than 1/8th of an inch are usually considered worn out. Measure both inner and outer
pad on disc brakes.

o Inspect rotors for grooves. Large grooves indicate brake pads are completely worn.
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Replace the wheels.

Start al lug nuts by hand. Snug up lug nuts in a star pattern.

Lower vehicle just until the tires are touching the ground.

Tighten lug nuts in a star pattern to manufacturer’ s torque specifications.
Lower the vehicle completely.

Double check lug nut torque tightness.

Replace wheel covers.

Clean and put away all tools.

Questlons

PoONPRE

What should you be aware of when handling brake fluid?

What is the condition of your brake pads and rotors?

Why do auto manufacturers use rubber hoses to connect to brake calipers?
What are some visual signs of aworn brake rotor?



Auto Upkeep: Basic Car Care
Chapter 14: Drivetrains

Drivetrain Activity
Objective

Upon completion of this activity, you will be able to safely inspect drivetrain components.

Special Tools Needed

Safety glasses, blocks for chocking tires, jack and jack stands (or an automotive lift), grease gun, basic
hand tools

Special Supplies Needed
Shop rags, grease, transmission fluid (if needed), differential fluid (if needed)

Note

Whenever adding fluids, consult your owner’s manual for correct fluid specifications.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance. A manual specific to your vehicle can assist you in component

identification and specific service procedures.

o Put on your safety glasses.

o Raisethe vehicle with jack and jack stands or on an automotive lift. Chock the tires on the opposite
end of the vehicle when using the jack and jack stands method.

o ldentify whether your vehicle is front-wheel drive, four-wheel drive, all-wheel drive, or rear-wheel

drive.

| dentify the location of the transmission.

Determine whether your transmission is manual, automatic, or constant variable.

|dentify the location of the drive shaft, constant velocity shafts, and/or U-joints.

Some U-joints can be greased. Look for agrease zerk. If applicable, use the grease gun to lube the

joint. U-joints do not hold much grease, so pump the gun slowly.

If your vehicle has CV joints, check the rubber boots for cracks. If cracks are present, the boots

should be replaced by a qualified technician.

a If your vehicle has a manual transmission, check the fluid at this time (use owner’s or vehicle
specific manual to assist you). Commonly thistask is completed by removing a plug. The oil should
be to the bottom of the hole. Add the correct type and amount of fluid if necessary. Replace the plug.

o Lower the vehicle.

a If your vehicle has an automatic transmission, check the fluid at this time. Commonly thistask is
completed by starting the vehicle and letting it run in park or neutral (the dipstick often indicates
whether the vehicle should be in park or neutral). Pull out the dipstick, wipe it off, and reinstall. Pull
it back out and read the level. Add the correct type and amount of fluid if necessary.

o Replace the dipstick.

o Recheck the fluid.

o Clean and put away all tools.

000 0O

O



Questions

1. What isyour vehicle’sdrivetrain system?

2. What type of transmission does your vehicle have? How do you know?

3. Why do you think that an engine in a front-wheel drive vehicle is positioned differently than arear-
wheel drive vehicle?

4. What type of transmission fluid is recommended for your vehicle?

5. Why do you think cracks in CV boots could harm the joint?



Auto Upkeep: Basic Car Care
Chapter 15: Exhaust and Emissions System

Exhaust and Emissions Activity
Objective

Upon completion of this activity, you will be able to safely inspect exhaust and emission components.

Special Tools Needed
Safety glasses, hammer, jack and jack stands (or an automotive lift)

Special Supplies Needed
Shop rags

Caution
Let the exhaust system cool. Engine components stay hot for long periods of time.

Procedure

Check off when completed. If you have any questions during the duration of this activity, stop and ask

the instructor (if available) for assistance. A manual specific to your vehicle can assist you in component

identification and specific service procedures.

o Put on your safety glasses.

o Raisethe vehicle with jack and jack stands or on an automotive lift. Chock the tires on the opposite
end of the vehicle when using the jack and jack stands method.

o ldentify the tail pipe. Inspect for holes, corrosion, and loose or broken hangers.

o ldentify the muffler. Inspect for holes, corrosion, and loose or broken hangers.

o Takeahammer and lightly tap on the muffler. If it sounds like there is loose material inside, the
muffler might be worn.

o ldentify the intermediate exhaust pipe. Inspect for holes, corrosion, and loose or broken hangers.
Inspect the connection to the catalytic converter.

o ldentify the catalytic converter. Inspect the heat shield. It should be secure. Use large steel hose
clamps to secure the heat shield if aweld is broken.

o ldentify the exhaust pipe in front of the catalytic converter. Inspect for holes, corrosion, and loose or
broken hangers. Inspect the connection at the exhaust manifold(s). The pipe should be secure. Look
for cracks or black marks on the exhaust manifold(s). A black carbon mark identifies a leak.

o ldentify the oxygen sensor. Often it is placed between the catalytic converter and the exhaust
manifold. It has awire going to it. Inspect the connection and wire insulation.

o Onablank sheet of paper draw a picture of your exhaust system. On your drawing label all exhaust
components, clamps, and hangers. Identify any holes or corrosion on your drawing.

o Lower the vehicle.

o Pop the hood open.

o ldentify the exhaust manifold(s) from inside the engine compartment. Look for black carbon
deposits.

o ldentify the PCV valve. It is usually located on the valve cover or between the valve cover and the
air filter housing. Inspect the hoses for cracks.



o ldentify the charcoal canister. It can look like a coffee can. Inspect the vacuum lines that are attached
to it.

|dentify the EGR valve. It is usually located on the intake manifold. Inspect the hoses that are
attached to it.

Connect the vehicle' s exhaust to the shop exhaust evacuation system or park outdoors.

Start the vehicle.

Listen for and locate any exhaust leaks.

Clean and put away all tools.

O
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Questions

1. Why might tapping on the muffler with a hammer identify whether or not the muffler isworn?
2. Were the exhaust system components on your vehicle connect by welds or clamps?

3. Overall, how would you rate the condition of your vehicle's exhaust system?



Auto Upkeep: Basic Car Care
Chapter 1: Introduction to the Automobile

Study Questions
What was the earliest self-powered road vehicle?

2. 'Who was credited with the world’ s first motorcar?

3. How many Model T'swere built by Ford?

4. What was the most populous vehicle in history?

5. Explain the difference between a manufacturer and make?

6. What doesthe acronym VIN represent?

7. What two units of measurement are used to classify engine sizes?
8. What is an engine configuration? List several examples.

9. Calculatethefollowing. If you own avehicle that achieves 18 mpg (miles per gallon), how much
would you spend on gasoline (per day, per week, per month, per year) if you drove 12,000 miles
each year? Use the current price of gasoline in your area.

10. What would be a benefit of changing from a gasoline powered vehicle to one that is hydrogen
powered?

Key Termg/Internet Search Words
American Automobile Association
Carl (Karl) Benz

Cugnot Steam Traction Engine
Henry Ford

Hybrid Electric Vehicles
Hydrogen Fuel Cell

Internal Combustion Engine
Ferdinand Porsche

Model T

Nicholas Cugnot

Nicholas Otto

Leonardo da Vinci

Photovoltaic Cells

Vehicle Identification Number
Volkswagen Beetle



Auto Upkeep: Basic Car Care
Chapter 2: Buying an Automobile

Study Questions

0.

. Why do you need an automobile?

If you worked 16 hours aweek earning minimum wage, how much money would you gross per
week?

If you decide to buy an automobile and have to make payments, why is it best to shop around for
interest rates?

What is the difference between MSRP, Dealer Cost, and Dealer Invoice?

What is areasonable offer to make on a new automobile in relation to Dealer Cost?
What does it mean if someone has to co-sign a loan with you?

List a couple of add-on items dealers frequently try to sell you.

What are some expenses (other than the monthly payment) that you will encounter in owning an
automobile?

What is a comparable when selling an automobile?

10. Why is it important to go on atest drive before buying a vehicle?

Key Termg/Internet Search Words
Auto Trader
Automobile Loans
Buying a Car

Carfax

Carmax

Dealer Cost

Dealer Invoice
Edmunds

Kelley Blue Book
MSRP

NADA

Online Car Dealerships



Auto Upkeep: Basic Car Care
Chapter 3. Automotive Expenses

Study Questions

List six automotive expenses.
2. What three things is your monthly payment dependent on?
3. What is the minimum insurance policy that your state requires?
4. What doesthe numerical term 50/100/20 mean in an insurance policy?
5. What does collision insurance cover?
6. What does comprehensive insurance cover?

7. How much would you spend on gasoline each year if you drove 10,000 miles over the year and your
vehicle achieves 15 miles per gallon with gasoline priced at $1.50 a gallon?

8. Using the same scenario and question posed in 7, substitute your vehicle with a hybrid-electric
automobile that achieves 60 miles per gallon.

9. How often do license plates need to be renewed in the state that you reside?

10. Why is it important to keep up with routine maintenance?

Key Termg/Internet Search Words
Allstate Insurance Company

American Automobile Association (AAA)
American Family Insurance

Automobile Collision Insurance
Automobile Comprehensive Insurance
Automobile Liability Insurance

Buying Car Insurance

Cheap Gasoline Prices

Country Companies Insurance
Department of Motor Vehicles

Farmers Insurance Group

Gasoline Prices

Geico Direct

Hybrid-Electric Vehicles

Insurance Companies

Progressive Insurance

State Farm Insurance

Towing Insurance



Auto Upkeep: Basic Car Care
Chapter 4: Safety Around the Automobile

Study Questions

8.

0.

. Why isit important to “think safety” while working on an automobile?

What things should you know the location of in a garage, shop, or laboratory facility?
While working on the automobile, what should you wear to protect yourself?

Why do you need to be extremely cautious around electric fans?

What is the procedure for jacking up a vehicle?

What are the two most common types of automotive lifts? What is the major difference between the
two?

What type of fire extinguisher should you have in an automotive shop?
Briefly describe the procedure for lifting a vehicle on atwo-pogt lift.

Briefly describe the procedure for lifting a vehicle on a four-pogt lift.

10. What should you do if avehicle startsto fall off an automotive lift?

Key Termg/Internet Search Words
Ammco Lifts
Automotive Lift Institute
Decibel Ratings

Ear Muffs

Ear Plugs

Fire Extinguisher Ratings
Fire Extinguishers
Hydraulic Jacks

Jack Stands

Rotary Lifts

Safety Glasses

Using Hydraulic Lifts
Using Hydraulic Jacks
Using Jack Stands

Uvex Safety Products



Auto Upkeep: Basic Car Care
Chapter 5. Auto Care

Study Questions

8.

0.

What are two types of automotive paint finishes? What is the difference?
What types of weather, climatic, or road conditions affect vehicle finishes?
What is a chamois?

Why shouldn’t you use dish detergent for washing your vehicle?

What is carnauba?

Whét is the purpose of waxing a vehicle?

Why is it important to vacuum the inside of a vehicle?

Why should you wash a vehicle before waxing it?

Why should you dry a vehicle after washing?

10. How often should you wax a vehicle?

Key Termg/Internet Search Words
Armor All

Automotive Detailing

Car Cleaning

Car Wash Soaps

Carnauba

Chamois

Dupont Corporation

How to Wash a Car

How to Wax a Car

Mothers Polishes

Nu Finish

Simoniz Wax

STP Cleaners

Synthetic Automobile Waxes
Turtle Wax



Auto Upkeep: Basic Car Care
Chapter 6: Fluid Level Check

Study Questions

8.

0.

What functions do various fluids provide to vehicle components?

What is the process to check engine oil?

What is the color of clean oil? What is the color of dirty oil?

What is the process to check automatic transmission fluid?

What is the color of clean automatic transmission fluid?

What is the process to check antifreeze (coolant) level?

What are the two common types of antifreeze? What is the difference between them?
What is a common color for windshield washer fluid?

What are some safety precautions when handling brake fluid?

10. What is the processto check power steering fluid?

Key Termg/Internet Search Words

American Petroleum Institute
Amsoil

Automatic Transmission Fluid
Battery Electrolyte

Chevron

Dex-Cool

Ethylene Glycol

Exxon-Mobil

How to Check Motor Oil
Mobil Oil

Pennzoil

Phillips Petroleum

Power Steering Fluid
Prestone

Quaker State

Society of Automotive Engineers
STP



Auto Upkeep: Basic Car Care
Chapter 7: Electrical System

Study Questions
What is electricity?

2. What is electrical voltage?

3. What iselectrical current and how is it different from voltage?

4. What isthe purpose of the battery?

5. What does a sarter do?

6. How does an automotive battery get recharged?

7. What isan ohm? What is the relationship between voltage, current, and resistance?
8. How isthe cold-cranking rating different from a cranking-rating?

9. Why shouldn’t you bypass afuse?

10. What could cause a fuse to blow?

Key Termg/Internet Search Words

Automotive Fuses
Cold-Cranking Amps
Composite Light bulbs
Cranking Amps

Exide Batteries

Gates Rubber Company
How to Test aCar Battery
How to Test a Starter
How to Test an Alternator
Interstate Batteries
Jump-Starting a Vehicle
Replacing a Headlamp
Replacing Fuses

Sealed Beam Headlamps
Serpentine Belts

V-belts



Auto Upkeep: Basic Car Care
Chapter 8: Lubrication System

Study Questions

8.

0.

What does oil do within an engine?

How does engine oil get dirty?

What does API stand for and what does it rate?

What does SAE stand for and what does it rate?

What is a common price for a quart of conventional oil?

Why is it not recommended to overfill the engine with oil?
What is one advantage and one disadvantage of synthetic oils?
How often should the oil and filter be changed?

What does an oil filter do?

10. Which oil is more viscous, 5W30 or 20W507?

Key Termg/Internet Search Words
AC Delco Oil Filters

American Petroleum Institute

Castrol

Exxon-Mobil

Fram Oil Filters

Hastings Oil Filters

Havoline

How to Change Oil on an Automobile
Motorcraft Qil Filters

Oil Viscosity

Pennzoil

Phillips 66

Society of Automotive Engineers
Valvoline

Wix Qil Filters



Auto Upkeep: Basic Car Care
Chapter 9: Fud System

Study Questions

8.

0.

What are common octane ratings of gasoline sold at the pump?

What causes an engine to knock or ping?

What are common types of diesel fuel sold at the pump?

What is the purpose of the fuel system?

What does the fuel pump do and where might it be found on an automobile?
How can you improve the fuel economy of your automobile?

How often should air filters be changed?

What does the acronym PCV represent?

What does the acronym CCV represent?

10. What could cause an engine to lack power?

Key Termg/Internet Search Words
Alternative Fueled Vehicles

British Petroleum

Cetane Ratings

Cheap Fuel

Chevron

Exxon-Mobil

Fram Air Filters

Hastings Air Filters

How to Change a Fuel Filter
Increasing Fuel Economy

National Ethanol Vehicle Coalition
Octane Ratings

Positive Crankcase Ventilation

Shell Oil Company

United States Department of Energy
Unleaded Fuel

Wix Air Filters



Auto Upkeep: Basic Car Care
Chapter 10: Cooling System

Study Questions

What does the cooling system do within an engine?
2. What isthe purpose of the radiator?
3. What isthe purpose of the thermostat?
4. Why do automobiles have coolant recovery tanks?
5. Why should you mix a 50/50 blend of water and antifreeze?
6. How do you get heat in your automobile when it is cold outside?
7. What isthe purpose of the water pump?
8. How aredrive belts part of the cooling system?
9. How often should antifreeze be serviced?

10. What can cause an engine to overheat?

Key Termg/Internet Search Words
Antifreeze/Water Mixture

Dex-Cool Antifreeze

Ethylene Glycol Antifreeze

Extended Life Antifreezes

Gates Hoses and Belts

Goodyear Hoses and Belts

How to Change an Automobile’s Thermostat
How to Change an Automobile’'s Water Pump
How to Change an Automobile' s Radiator Hose
Peak Antifreeze

Prestone Antifreeze

Reconditioned Radiators

Remanufactured Water Pumps

Stant Radiator Caps

Thermostats for Automobiles



Auto Upkeep: Basic Car Care
Chapter 11: Ignition System

Study Questions

8.

9.

What is the purpose of the ignition system?

How has the ignition system evolved over time?

What is the purpose of an ignition coil?

What do spark plugs do?

How is the battery part of the ignition system?

What is an advantage of having a distributorless ignition system?
What does an electronic control module do?

What may cause an engine not to start?

How often should spark plugs be changed?

10. What is anti-seize compound and where can it be used?

Key Termg/Internet Search Words
AC Delco Spark Plugs

Accel Wires

Autolite Spark Plugs

Champion Spark Plugs

Distributorless Ignition Systems

How to Change Spark Plugs on an Engine
Ignition Control Modules

MSD Ignition

NGK Spark Plugs

Spark Plugs

Splitfire Spark Plugs

Standard Ignition Products



Auto Upkeep: Basic Car Care
Chapter 12: Suspension and Steering System

Study Questions

8.

9.

What is the purpose of the steering system?

What is the purpose of the suspension system?

What do shocks do?

How are shocks different than struts?

What is used to ease steering in an automobile?

What does the acronym UTQG represent? What are the three UTQG ratings?
Why is it important to torque lug nuts?

How often should tires be rotated?

Why isit not recommended to fix atire’ s sidewall?

10. What can cause atire to wear excessively?

Key Termg/Internet Search Words
Bridgestone/Firestone Tires

BF Goodrich Tires

Cooper Tires

Dunlop Tires

Goodyear Tires

How to Rotate Tires

Kelly-Springfield Tires

Michelin Tires

Monroe Shocks and Struts

Passenger and Light Truck Tires

Tire Load Ranges

Tire Plugs and Patches

Toyo Tires

Tread wear, Traction, Temperature Ratings
Uniform Tire Quality Grading Ratings



Auto Upkeep: Basic Car Care
Chapter 13: Braking System

Study Questions

8.

0.

What is the purpose of the braking system?

How isadisc brake system different than a drum brake system?

What does brake fluid do?

What does the acronym ABS represent?

What are benefits of antilock brakes?

Why does the emergency brake use a mechanical linkage instead of afluid linkage?
What could cause a vehicle to pull one way when braking?

What can cause brake rotorsto warp?

If you hear a high pitch squeal when braking, what might this indicate?

10. What happens if the wheels lockup when braking?

Key Termg/Internet Search Words
Antilock Brake Systems

Bendix Brakes

Brake Drums

Brake Fluid

Brake Rotors

Disc Brake Systems

Drum Brake Systems

How Do Brake Systems Work
Raybestos Brakes

Meineke Muffler and Brake
Midas International Corporation
Wagner Brake Products



Auto Upkeep: Basic Car Care
Chapter 14: Drivetrains

Study Questions

0.

What is the purpose of the drivetrain system?

What are gears?

What does a drive shaft do?

What does a clutch do in a manual transmission?

What are four drivetrain systems (configurations)?

What would be a symptom of aworn CV joint?

How isan all-wheel drive vehicle different from a four-wheel drive vehicle?

Why might a manual transmission vehicle achieve better fuel economy than a vehicle with an
automatic transmission?

What causes a front-wheel drive vehicle to have better traction than arear-wheel drive vehicle?

10. What color is automatic transmission fluid?

Key Termg/Internet Search Words
Clutch Alignment Tool

Clutch Kits

Constant Velocity Shafts

CV Boots

Drivetrain Systems

How All-Wheel Drive Works

How to Change a Clutch and Pressure Plate
How to Change a CV Boot

How to Change a U-Joint

Pressure Plate

Throw Out Bearing

U-Joints



Auto Upkeep: Basic Car Care
Chapter 15: Exhaust and Emissions

Study Questions

8.

0.

What is the purpose of the exhaust system?

What is the purpose of the emission system?

What do the exhaust manifolds do?

What is the purpose of the muffler?

What does the acronym EGR represent and what does the EGR do?
What does an oxygen sensor do?

Why is it not recommended to remove the catalytic converter?
What is the principle component that causes smog?

What may be the problem if your vehicle is excessively loud?

10. What is the purpose of an exhaust hanger?

Key Termg/Internet Search Words

Dynomax Exhaust

Exhaust Gas Recirculation
How to Replace a Muffler

How Mufflers Work

How Oxygen Sensors Work
Meineke Mufflers

Positive Crankcase Ventilation
Principle Components of Smog
Stainless Steel Exhaust Systems
Tenneco Automotive

Tomco Inc.

Walker Exhaust Systems
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