PRACTICE EXAM 3: RED SEAL 310S
SIMULATION (125 QUESTIONS)

1. Which information must appear on a supplier label for a hazardous product purchased in bulk by an
automotive shop?

A. The product manufacture date and batch number only
B. The wholesale supplier's profit margin information
C. The shop's inventory tracking number assigned

D. Product identifier, hazard symbols, and supplier information

2. Why must a flammable liquid container be electrically bonded to the receiving container during fluid
transfer?

A. To prevent static electricity from creating an ignition spark
B. To monitor the flow rate of the fluid being transferred
C. To maintain proper pressure equalization during the pour

D. To verify the temperature of the fluid is within range

3. Which WHMIS 2015 pictogram indicates a substance that can cause serious long-term health effects
such as carcinogenicity or organ damage?

A. Skull and crossbones in a red diamond border
B. Exclamation mark in a red diamond border
C. Health hazard silhouette with starburst in a red diamond

D. Flame over a circle in a red diamond border

4. A two-post hoist is rated for 9,000 Ib maximum capacity. What is the most important consideration
before lifting a heavy-duty pickup truck that weighs approximately 7,500 Ib?



A. Apply additional bracing under the engine for stability
B. Verify the weight is within the rated hoist capacity safely
C. Position the truck off-centre to favour the strongest column

D. Set the hoist to its lowest height setting before lifting

5. What is the most important safety precaution before performing welding or torch cutting on a vehicle
that previously contained fuel?

A. Ensure the welding helmet is in good working condition
B. Disconnect the battery before starting any work
C. Have a fire extinguisher within reach during the work

D. Purge or remove all fuel and vapours from the area

6. What is the most important precaution when storing or transporting compressed gas cylinders in a
shop environment?

A. Lay the cylinders horizontally to reduce tipping risk
B. Store all cylinder types together for inventory ease
C. Secure cylinders upright with valve caps installed

D. Heat cylinders slightly to prevent valve corrosion

7. When working under a vehicle supported only by a floor jack, what additional safety device must be
used?

A. Jack stands placed at proper lift points before working
B. Wheel chocks behind the vehicle's rear wheels for safety
C. Service ramps positioned ahead of the vehicle wheels

D. Parking brake fully applied with transmission in park



8. When using a striking tool such as a hammer with a chisel, what is the primary safety precaution?

A. Hold the chisel firmly with both hands during strikes
B. Wear safety glasses to protect from flying chips
C. Use a heavier hammer to reduce impact force needed

D. Position the workpiece at eye level for better visibility

9. Before starting work in a shop environment with rotating equipment, technicians should ensure which
of the following?

A. Wearing a button-down shirt with rolled-up sleeves
B. Carrying tools in their shirt pocket for easy access
C. Wearing rings, chains, or other personal jewelry

D. Removing loose clothing, jewelry, and tying back long hair

10. An engine has a 96 mm bore and 88 mm stroke with 4 cylinders. The approximate total displacement
is:

A. Approximately 1,800 cc total displacement
B. Approximately 2,550 cc total displacement
C. Approximately 1,600 cc total displacement
D. Approximately 3,200 cc total displacement

11. What is the primary function of the compression rings on an engine piston?

A. Seal combustion gases above the piston from the crankcase
B. Pump engine oil down from the cylinder wall to the rings
C. Provide cooling pathways between the piston and cylinder

D. Maintain the piston's vertical alignment within the bore



12. A pent-roof combustion chamber design is most commonly used in engines with which valve
configuration?

A. Single overhead camshaft with two valves per cylinder
B. Overhead valve pushrod with two valves per ¢ ylinder
C. Side-valve flathead design used in older engines

D. Dual overhead camshaft with four valves per cylinder

13. Inline-four-cylinder engines commonly include a balance shaft assembly to counteract which type of
inherent vibration?

A. Primary vertical imbalance from piston motion
B. Yaw vibration from cylinder firing order timing
C. Secondary vertical vibration at twice engine speed

D. Torsional crankshaft vibration during heavy load

14. A radiator cap rated at 15 psi (104 kPa) raises the coolant's boiling point by approximately how
much above its atmospheric boiling point?

A. Approximately 10 to 15 degrees Celsius above atmospheric boiling
B. Approximately 25 to 30 degrees Celsius above atmospheric boiling
C. Approximately 50 to 60 degrees Celsius above atmospheric boiling

D. Approximately 1 to 2 degrees Celsius above atmospheric boiling

15. What is the typical optimum mixture ratio of ethylene glycol antifreeze to water for most automotive
cooling systems?

A. 50 percent antifreeze and 50 percent water
B. 70 percent antifreeze and 30 percent water

C. 30 percent antifreeze and 70 percent water



D. 100 percent antifreeze with no water added

16. A worn automatic serpentine belt tensioner most commonly produces which symptom?

A. Reduced engine performance under high load
B. Failure of the alternator to charge the battery
C. Belt squealing or chirping noise from front of engine

D. Loss of power steering fluid through tensioner

17. What component on a serpentine belt drive system provides a smooth surface for belt routing
without driving any accessory?

A. The tensioner pulley arm and spring mechanism
B. The idler pulley positioned to route the belt
C. The belt-driven water pump pulley face

D. The crankshaft harmonic balancer pulley groove

18. What is the primary function of the crankcase breather and PCV system on a modern gasoline
engine?

A. Cools the engine block by circulating outside air
B. Filters the intake air before it enters the throttle
C. Recovers fuel vapours from the carburetor float bowl

D. Vents crankcase pressure and recycles blow-by gases

19. In a returnless fuel system, how is fuel rail pressure regulated?

A. By varying the fuel pump speed via the PCM commands

B. By a mechanical pressure regulator returning excess to tank



C. By cycling the fuel injectors on the fuel return circuit

D. By a vacuum-modulated regulator at the throttle body

20. On a vehicle with electronic throttle control (drive-by-wire), the throttle plate position is commanded
by which component?

A. A cable directly from the accelerator pedal
B. A vacuum diaphragm controlled by manifold pressure
C. The PCM via the throttle actuator motor

D. The cruise control servo independently of the pedal

21. A failed engine coolant temperature sensor (ECT) reporting stuck cold can produce which specific
drivability complaint?

A. Continuous open-loop operation with rich fuel mixture
B. Stuck-on radiator cooling fan during all operation
C. Excessive idle speed during a warm engine start

D. Sudden engine stall when stopped at traffic lights

22. A camshaft position sensor on a modern engine primarily provides which critical information to the
PCM?

A. The opening duration of each intake valve in degrees
B. The temperature of the camshaft journal bearings
C. The valve overlap angle for VVT calculations

D. Cylinder phase identification for sequential injection

23. During a compression test on a four-cylinder engine, three cylinders read 165 psi and one reads 95
psi. After adding a small amount of oil to the low cylinder, the reading rises to 145 psi. The most likely
cause is:



A. Burnt or stuck intake or exhaust valve preventing seal
B. Worn piston rings on the affected cylinder allowing leak
C. Failed head gasket between two adjacent cylinders

D. Carbon buildup raising compression on three cylinders

24. During a cylinder leakdown test, the technician hears air escaping from the dipstick tube. This
indicates leakage past which sealing surface?

A. Worn or broken piston rings allowing crankcase loss
B. Burnt or stuck intake valve allowing intake leakage
C. Failed head gasket between cylinder and water jacket

D. Burnt exhaust valve allowing exhaust manifold leakage

25. A steady but low vacuum gauge reading (10 inches Hg) at idle on a healthy engine indicates which
condition?

A. Burnt exhaust valves on one cylinder of the engine
B. Sticking valves not closing fully at the engine head
C. Late ignition timing causing slow combustion process

D. Failed head gasket between two adjacent cylinders

26. A vehicle exhibits poor performance under heavy acceleration, with normal idle and light-load
operation. Cylinder compression and ignition timing are within specification. Which next test is most
appropriate?

A. Test the fuel pump pressure at heavy load
B. Test the exhaust back pressure for restriction
C. Replace the air filter element regardless of condition

D. Inspect the oxygen sensors for proper response



27. A modern diesel common rail injector contains which type of internal valve that controls fuel
delivery?

A. A mechanical spring-loaded check valve
B. A vacuum-controlled diaphragm valve
C. A hydraulic spool valve only design

D. A solenoid or piezoelectric actuator valve

28. What is the most common cause of premature turbocharger failure on a modern engine?

A. Engine oil contamination or interrupted oil flow
B. Excessive engine RPM during normal driving
C. Excessive boost pressure from a modified ECM

D. Worn intake air filter allowing dirt ingestion

29. A Diesel Oxidation Catalyst (DOC) primarily reduces which emissions in the diesel exhaust stream?

A. NOx emissions to nitrogen and water vapour
B. Soot particulate matter to ash residue powder
C. Hydrocarbons and carbon monoxide to CO2 and water

D. Sulphur compounds to elemental sulphur deposits

30. A P0420 catalyst efficiency code most reliably indicates which condition?

A. The catalyst substrate has melted from rich-mixture overheating
B. The catalyst can no longer convert pollutants efficiently
C. The downstream oxygen sensor has failed and reports incorrectly

D. The upstream and downstream sensors require recalibration



31. A modern gasoline direct injection (GDI) engine operates at what approximate high-pressure fuel
rail pressure during normal operation?

A. Approximately 4 to 6 bar fuel rail pressure

B. Approximately 10 to 15 bar fuel rail pressure
C. Approximately 50 to 70 bar fuel rail pressure
D. Approximately 100 to 200 bar fuel rail pressure

32. Most modern vehicles include both high-speed (HS-CAN) at 500 kbps and low-speed (LS-CAN) at
125 kbps networks. Which type of system typically uses the low-speed network?

A. Body comfort systems such as locks and lights
B. Engine control and transmission control modules
C. Anti-lock braking and stability control sensors

D. Airbag and occupant classification sensors

33. FlexRay is a higher-speed automotive network protocol designed primarily for which type of
application?

A. Audio and video infotainment data transmission
B. Time-critical safety systems like steer-by-wire
C. Diagnostic communication with shop scan tools

D. Door comfort accessory low-priority communication

34. Compared to standard CAN, CAN-FD (Flexible Data-Rate) offers which key advantage?

A. Compatibility with all legacy 1990s-era CAN nodes

B. Reduced electromagnetic interference at lower speeds

C. Higher data rates and larger data payloads per frame



D. Single-wire fallback mode for damaged harnesses

35. Automotive Ethernet such as BroadR-Reach uses how many physical wires per network connection?

A. Eight twisted pair wires similar to office Ethernet
B. Four twisted pair wires in the standard CAT5 configuration
C. Three wires with one being a dedicated signal ground

D. Two wires (a single twisted pair) for the connection

36. Modern body control modules can be woken from sleep by which input source?

A. Door switch activation, key fob signal, or CAN bus traffic
B. Direct ignition switch transition to start position only
C. Battery voltage rising above a calibrated threshold value

D. Vehicle motion sensors detecting accelerometer changes

37. Which difference best distinguishes a manufacturer-specific scan tool from a generic OBD-II scan
tool?

A. The generic tool reads all DTCs from all vehicle modules
B. The OEM tool accesses non-emissions modules and provides programming
C. The OEM tool only reads codes specific to one model year

D. The generic tool provides full bidirectional module control

38. After repairing an emission-related fault on a vehicle, why might the technician choose to drive the
vehicle through a complete OBD readiness cycle rather than clear codes?

A. The PCM cannot accept commands to clear codes without authorization

B. Clearing codes voids the vehicle's emissions warranty coverage



C. The OBD monitors complete naturally and confirm the repair worked

D. The dealer must verify the repair before any code clearing operation

39. After a battery disconnect, what specific information stored in the PCM's keep-alive memory
(KAM) is typically lost?

A. Adaptive fuel trims and idle position learned values
B. The vehicle identification number programmed at factory
C. All emissions-related diagnostic trouble codes stored

D. The basic engine calibration software in flash memory

40. What is the primary purpose of bidirectional controls available on a manufacturer-level scan tool?

A. Reading sensor data from each individual module
B. Storing freeze frame data for emissions purposes
C. Updating module software through the OBD-II port

D. Commanding actuators on and off to verify operation

41. A CAN module that has detected too many transmission errors will enter a "bus-off" state. What
does this mean?

A. The module continues to receive messages but cannot transmit
B. The module disconnects itself from the bus and stops communicating
C. The module forces a restart of all other modules on the network

D. The module switches to a backup low-speed communication mode

42. Before performing a critical module reprogramming, what condition is most important to maintain
throughout the entire procedure?



A. The engine running at low idle to maintain charging
B. The cabin temperature stabilized within a narrow range
C. A stable power supply maintaining voltage during the flash

D. Internet connection at the dealership scan tool location

43. On a typical scan tool, "stored™ or "current” DTCs and "history” DTCs differ in which way?

A. Stored codes are active now; history codes have occurred previously
B. Stored codes are emissions-related; history codes are body codes only
C. Stored codes require dealer access; history codes are generic accessible

D. Stored codes prevent vehicle starting; history codes are advisory only

44. A vehicle has a final drive ratio of 3.73:1 and a 4th gear transmission ratio of 1.00:1. With an engine
running at 2500 RPM in 4th gear, what is the approximate rear axle (driveshaft to wheel) speed?

A. Approximately 2500 RPM at the rear wheels
B. Approximately 9325 RPM at the rear wheels
C. Approximately 6700 RPM at the driveshaft
D. Approximately 670 RPM at the rear wheels

45. During gear engagement in a manual transmission, what is the function of the synchronizer
assembly?

A. Holds the gears in mesh during driving conditions
B. Provides lubrication to the gear teeth during shifting
C. Acts as a small flywheel between gears for inertia

D. Matches the speeds of the gear and shaft for smooth engagement



46. Manual transmissions typically use which design feature for the reverse gear that differs from
forward gears?

A. A larger diameter gear with a higher numerical ratio
B. A pneumatic engagement system instead of mechanical
C. Areverse idler gear with no synchronizer assembly

D. An electric motor providing reverse rotation as needed

47. A modern transfer case in a 4WD vehicle typically uses which type of internal power transmission
between the input and front output shaft?

A. A chain drive running over toothed sprockets internally
B. A direct gear mesh between input and output shafts
C. A planetary gear set with internal sun and ring gears

D. A wet clutch assembly providing torque to the front

48. What is the function of a selectable rear differential locker (e.g., manually engaged in 4WD)?

A. Increases the gear ratio for better acceleration
B. Reduces friction between the gear teeth in normal driving
C. Provides cooling oil flow to the ring and pinion gears

D. Locks both rear axle shafts together for equal traction

49. During cornering, the inside drive wheel rotates slower than the outside drive wheel. Which
differential function permits this?

A. The locked center differential disconnects both wheels
B. The differential's spider gears rotate freely allowing speed difference

C. The viscous coupling slips slightly during the cornering event



D. The brake-based traction system applies brake to the inner wheel

50. A torque converter clutch (lockup clutch) eliminates which characteristic during cruising at highway
speed?

A. Excessive transmission cooling demand during operation
B. Hydraulic pressure loss in the transmission front pump
C. Internal slippage and heat generation through fluid coupling

D. Engine load on the alternator at constant speeds

51. On a vehicle equipped with both an internal radiator transmission cooler and an external auxiliary
cooler, what is the typical routing of the ATF flow?

A. Internal radiator cooler only, with the external as backup
B. External auxiliary cooler only, bypassing the radiator
C. Parallel flow through both coolers simultaneously

D. Series flow through the radiator cooler then auxiliary cooler

52. On a modern automatic transmission, what type of solenoid is typically used for shift pressure
control?

A. PWM-controlled variable bleed solenoid valves
B. On/off type solenoids with discrete states only
C. Mechanical centrifugal-actuated control valves

D. Vacuum-modulated diaphragm solenoid units

53. The transmission range sensor (TRS) provides which essential signal to the transmission control
module?

A. Output shaft speed for vehicle speed calculation



B. Internal fluid temperature for cooling fan control
C. Selected gear position (Park, Reverse, Drive, etc.)

D. Line pressure feedback for shift quality monitoring

54. A failed output shaft speed sensor on a modern automatic transmission would most likely cause
which symptom?

A. Continuous engagement of the torque converter clutch
B. Failure to shift out of first gear or limp mode operation
C. Failure of the engine to start due to immobilizer issue

D. Failure of the speedometer only, with normal transmission

55. On a leaf-spring rear suspension vehicle, severe acceleration produces a hopping sensation at the
rear axle. What is the most likely cause?

A. Worn rear shock absorbers requiring replacement
B. Excessive rear tire pressure compared to specification
C. Failed differential gear set with worn spider gears

D. Axle wrap from inadequate leaf spring stiffness or worn bushings

56. After replacement of a rear differential pinion seal, what additional service step is critical to
perform?

A. Verify pinion nut preload using a torque wrench reading
B. Refill the differential with synthetic gear oil only
C. Replace the differential cover gasket simultaneously

D. Check the ABS tone ring for proper installation depth

57. During a universal joint replacement, what is the most important precaution when pressing the new
joint into the yoke?



A. Lubricate the press tool with assembly lube
B. Press only on the outer race, never on the needle bearing cap
C. Heat the yoke to expand the bore for easier installation

D. Tap the joint into position with a hammer for final seating

58. A driveshaft has lost a balance weight during service, producing vibration above 60 km/h. What is
the proper repair?

A. Add multiple balance weights at the same location until smooth
B. Remove an existing balance weight on the opposite side
C. Take the driveshaft to a balancing facility for rebalance

D. Replace the entire driveshaft assembly with a new unit

59. A driveline vibration that is present only during deceleration (engine braking) and absent during
acceleration is most likely caused by:

A. A bent driveshaft tube with a slight runout condition
B. Excessive U-joint working angles at the front yoke
C. A balance weight loose on the driveshaft outer surface

D. Worn pinion bearings allowing pinion movement under load

60. On a modern on-demand AWD vehicle, which sensor input is primarily used to detect when the rear
axle should engage?

A. Steering wheel angle sensor exceeding a calibrated threshold
B. Wheel speed sensors detecting front-rear speed difference
C. Throttle position sensor opening beyond a calibrated point

D. Yaw rate sensor measuring vehicle rotation in a turn



61. In a simple series circuit, the sum of all voltage drops around the loop equals the source voltage.
This is described by:

A. Kirchhoff's Voltage Law applied to the closed loop
B. Ohm's Law of resistance proportional to voltage
C. Faraday's Law of electromagnetic induction principles

D. Lenz's Law of induced current direction

62. A circuit with 0.5 ohms of total wire resistance carries 10 amps. What is the voltage drop across the
wire?

A. 0.05 volts of drop across the wire
B. 20 volts of drop across the wire
C. 5 volts of drop across the wire

D. 50 volts of drop across the wire

63. As the AWG (American Wire Gauge) number increases, what happens to the wire's diameter and
current-carrying capacity?

A. The diameter increases and current capacity increases
B. The diameter decreases but current capacity stays equal
C. Both diameter and current capacity remain constant

D. The diameter decreases and current capacity decreases

64. Battery cold cranking amps (CCA) is defined as the current the battery can deliver for how long
while maintaining at least 7.2 volts?

A. 60 seconds at -18°C (0°F) ambient temperature
B. 30 seconds at -18°C (0°F) ambient temperature
C. 10 seconds at +25°C (77°F) ambient temperature



D. 5 seconds at any ambient temperature condition

65. At an ambient temperature of -20°C, a battery's available cranking power drops to approximately
what percentage of its 25°C capacity?

A. Approximately 40 to 50 percent of rated capacity
B. Approximately 75 to 85 percent of rated capacity
C. Approximately 90 to 95 percent of rated capacity

D. Approximately 100 percent with no significant change

66. A starter solenoid receives its control signal current from which source?

A. Directly from the battery positive terminal at all times
B. From the alternator's diode trio while charging
C. From the ignition switch START position through a relay

D. From the engine control module’s solenoid driver only

67. During cranking, a healthy battery and starter should maintain battery voltage above what minimum
value at the battery terminals?

A. Approximately 7.0 volts during cranking
B. Approximately 9.6 volts during cranking
C. Approximately 11.5 volts during cranking
D. Approximately 12.6 volts during cranking

68. During a charging system load test with the engine at 2000 RPM and full electrical load applied, the
alternator should produce at least what percentage of its rated output?

A. Approximately 25 percent of rated output



B. Approximately 50 percent of rated output
C. Approximately 75 percent of rated output

D. Approximately 90 percent of rated output

69. A blown headlight fuse that repeatedly fails after replacement most likely indicates:

A. A loose connection at one or both headlight bulbs
B. The fuse rating is incorrect for the headlight circuit
C. A short to ground somewhere in the headlight circuit

D. The headlight switch contacts are worn and arcing

70. A modern turn signal flasher that produces rapid flash rate (hyper-flash) when one bulb is replaced
with an LED most commonly indicates:

A. The LED draws less current than the flasher expects
B. The new LED is the wrong polarity for the circuit
C. The turn signal relay needs to be replaced as a unit

D. The vehicle's BCM requires reprogramming for LEDs

71. In Canada, daytime running lights have been a federal requirement on light-duty vehicles
manufactured since what year?

A. Since the 1985 model year for new vehicles
B. Since the 1990 model year for new vehicles
C. Since the 2000 model year for new vehicles

D. Since the 2010 model year for new vehicles

72. A vehicle's interior courtesy lights operate normally but stay on for approximately 30 seconds after
all doors are closed. What is this feature called?



A. Battery preservation mode for parasitic draw reduction
B. Memory function for entry illumination personalization
C. Delayed cutoff or illuminated entry feature

D. Automatic theft deterrent illumination feature

73. A memory seat function stores driver position by which method?

A. Mechanical detents at fixed seat positions
B. Voltage values from position-feedback potentiometers
C. Optical sensors tracking the seat motor rotations

D. Ultrasonic sensors measuring seat distance from console

74. An HVAC system blows air from the floor vents only, regardless of mode selector setting. The most
likely cause is:

A. Failed mode (defrost/floor) door actuator or its position feedback
B. Refrigerant overcharge condition in the A/C system
C. Failed cabin air filter restricting all airflow significantly

D. Faulty blower motor speed control resistor in HVAC

75. After a vehicle has sat for extended periods (overnight), what is “refrigerant migration™?
A. The refrigerant gradually leaks past the system Schrader valves

B. The refrigerant breaks down chemically into other compounds

C. The refrigerant solidifies in the condenser at low temperatures

D. The refrigerant migrates from compressor to evaporator and back

76. A variable displacement A/C compressor adjusts which characteristic to regulate cooling output?



A. The speed of rotation through a hydraulic governor system
B. The piston stroke length through an internal swashplate
C. The engagement of the clutch to the compressor pulley

D. The refrigerant flow through a variable bypass valve

77. On a modern automatic climate control system, the in-cabin temperature sensor uses what method to
ensure accurate cabin air temperature measurement?

A. A small aspirator fan draws cabin air across the sensor
B. The sensor is mounted directly in the dashboard center
C. The sensor receives outside ambient air for reference

D. The sensor uses an infrared element to scan cabin surfaces

78. On a vehicle with automatic climate control, what is the function of the sun load sensor mounted on
the dashboard?

A. Detect when headlights should automatically turn on
B. Determine cabin temperature for HVAC operation only
C. Measure the air quality entering the cabin from outside

D. Compensate cooling output for solar heat load on cabin

79. A vehicle with a heated steering wheel feature uses which design to provide the heating element?

A. A pyrotechnic chemical pack that activates with current
B. A circulating warm coolant tube through the wheel rim
C. A resistive heating element wound through the wheel rim

D. A reflective heated mat heated by sunlight only



80. A power window operates very slowly in one direction only, with normal speed in the opposite
direction. The most likely cause is:

A. Failed power window switch contacts in one direction
B. Worn window regulator cables or jammed track guides
C. Low battery voltage affecting only one motor direction

D. Failed window motor armature with one bad commutator

81. A wiper motor that fails to park (stops in mid-stroke when switched off) most commonly has which
failure?

A. Failed park switch or park contacts in the motor circuit
B. Failed wiper motor armature with damaged commutator
C. Failed wiper transmission linkage and arm assembly

D. Failed wiper switch in the steering column area

82. A power outside mirror moves in two axes (up-down, left-right) using which type of internal
mechanism?

A. A single motor driving a complex linkage assembly
B. A hydraulic actuator with vacuum-controlled valves
C. An electromagnet array for each axis of movement

D. Two separate small DC motors with gear drives

83. R-134a systems use which refrigerant oil, and R-1234yf systems use which?

A. R-134a uses POE oil and R-1234yf uses mineral oil

B. R-134a uses mineral oil and R-1234yf uses PAG oil
C. R-134a uses PAG oil and R-1234yf uses PAG (specific grade) or POE



D. Both refrigerants use the same mineral-based lubricating oil

84. A brake pedal feels spongy with reduced firmness when pressed quickly, but holds steady under
continuous pressure. The most likely cause is:

A. Worn brake pads at their minimum thickness
B. Air trapped in the brake hydraulic system circuits
C. A failed master cylinder internal piston seal allowing fluid bypass

D. Excessive caliper piston-to-bore clearance allowing fluid loss

85. Why is brake fluid hygroscopic, meaning it absorbs moisture from the atmosphere?

A. To gradually absorb water and prevent its accumulation as droplets
B. To allow the brake fluid to expand at high operating temperatures
C. To dissolve carbon deposits that form in the master cylinder

D. To provide cooling to the brake system during heavy braking

86. What is the primary difference between DOT 3 and DOT 4 brake fluids in terms of performance?

A. DOT 3 has a higher dry boiling point than DOT 4 fluid

B. DOT 3 contains silicone and DOT 4 contains glycol ether

C. DOT 3 is used for ABS systems and DOT 4 is for non-ABS

D. DOT 4 has higher boiling points (both dry and wet) than DOT 3

87. Vented brake rotors with internal cooling vanes are most commonly found at which position on a
typical front-wheel-drive vehicle?

A. Both front and rear axles for maximum cooling

B. Front axle only, where most braking force is applied



C. Rear axle only, due to greater airflow underbody

D. Neither axle, since modern brake systems run cool

88. What does a typical mechanical brake pad wear sensor (squealer) do when the pad reaches its
replacement point?

A. Electrically signals a warning light on the dashboard
B. Releases a small amount of metallic dust onto the rotor
C. Contacts the rotor and produces an audible squealing noise

D. Causes the brake pedal to feel softer than normal

89. During brake hose inspection, a hose that appears externally swollen or bulging at one location
indicates:

A. Internal hose deterioration that requires immediate replacement
B. Normal expansion under hydraulic pressure during use
C. Excess heat from the caliper requiring a cooling shield

D. Improper torque on the banjo bolt at the caliper end

90. A brake fluid reservoir level that has gradually dropped over several months on a vehicle with no
visible leak most commonly indicates:

A. Normal evaporation through the reservoir vent cap
B. Brake fluid migrating to the engine cooling system
C. Excessive brake pedal usage during the time period

D. Normal pad wear consuming fluid into the caliper pistons

91. During an ABS event or self-test, the technician can sometimes hear the ABS pump motor briefly
running. What function does this motor perform?



A. Drives air out of the master cylinder reservoir
B. Provides high-pressure fluid for hydraulic boost in ABS events
C. Compresses the air ride suspension struts during ABS activity

D. Spins the wheel speed sensor tone rings during testing

92. After replacing the steering rack on a vehicle with electric power steering, which procedure must
typically be performed?

A. Reset the engine control module learning values via scan tool
B. Replace the steering wheel center cover and airbag module
C. Calibrate the steering angle sensor through the scan tool

D. Re-program the immobilizer system with new key code

93. On a hydraulic power steering system, the power steering pump pressure relief valve typically opens
at approximately what pressure?

A. Approximately 1,200 to 1,500 psi for typical applications
B. Approximately 4,000 to 5,000 psi for typical applications
C. Approximately 200 to 400 psi for typical applications

D. Approximately 8,000 to 10,000 psi for typical applications

94. A worn outer tie rod end on a vehicle's steering linkage is most reliably inspected using which
procedure?

A. Visual inspection of the boot for cracks only
B. Rocking the wheel horizontally and feeling for play
C. Measuring the tie rod end stud diameter with calipers

D. Listening for a clicking noise during slow turns



95. During a routine inspection, the technician notices the front of the vehicle sits lower on one side than
the other. The most likely cause is:

A. Tire pressure significantly lower in one front tire
B. Worn upper strut bearing on the affected side
C. Loose lug nuts on the affected wheel assembly

D. Broken or sagging coil spring on the affected side

96. On a vehicle with adaptive headlights or air ride suspension, the ride height sensor reports what
information?

A. The vehicle's forward speed for adaptive lighting purposes
B. The total weight currently loaded on the vehicle
C. The distance between the chassis and the suspension/axle

D. The angle of the headlights relative to the road surface

97. On an air ride suspension system, what component provides the pressurized air to the system?

A. An electric compressor driven by the BCM or air ride module
B. A vacuum pump driven by the engine intake manifold
C. The engine's air conditioning compressor when needed

D. A reserve tank pre-filled at the factory with compressed air

98. A run-flat tire allows continued driving after a pressure loss because of which design feature?

A. Specially compounded tread that maintains traction
B. Reinforced sidewalls that support the vehicle weight
C. A liquid sealant injected into the tire at manufacture

D. An internal support ring around the wheel rim



99. A "compact spare"” or "donut™ spare tire is intended for what type of use?

A. Permanent replacement of a full-size flat tire
B. Off-road conditions where regular tires lack traction
C. Winter driving when chains are not available

D. Limited speed and distance use until a regular tire can be installed

100. Which type of wheel balance weight is preferred for use on alloy wheel rims to avoid corrosion of
the rim material?

A. Adhesive-mounted steel or zinc weights on inner rim
B. Lead clip-on weights at the outer rim edge
C. Steel hammer-on weights at any rim location

D. Plastic weights bonded to the wheel hub face

101. During tire installation on a wheel, the term "bead seating" refers to:

A. Aligning the valve stem with the tire's heaviest point
B. Centering the tire on the wheel before pressurizing
C. Pushing the tire's bead firmly against the rim flange seal

D. Tightening the bead lock ring on a beadlock-style wheel

102. A tire with a deep cut or puncture in the sidewall area should be:

A. Repaired using an internal patch from the inside
B. Replaced because sidewall damage cannot be safely repaired
C. Repaired using a tire plug inserted from the outside

D. Inflated to lower pressure to reduce stress on the cut



103. Industry guidelines (RMA) state that a tire puncture can be safely repaired only if it falls within
which area?

A. Anywhere in the tread or shoulder area of the tire
B. Only in the sidewall area away from the bead
C. Any size hole as long as the cord is not exposed

D. In the tread area away from shoulders, not exceeding 6 mm

104. A clunking noise from the front suspension over small bumps that goes away on smooth roads is
most likely caused by:

A. Worn lower ball joint with internal looseness
B. Failed front shock absorbers losing damping action
C. Worn anti-roll bar bushings or end link bushings

D. Out-of-balance front tire causing the vibration

105. A vehicle pulls to one side while driving on a level road. After ruling out tire and brake issues,
which alignment-related cause is most likely?

A. Unequal caster between left and right front wheels
B. Toe set excessively positive at the front of vehicle
C. Equal positive camber on both front wheels

D. Excessive thrust angle at the rear axle of the vehicle

106. A creaking noise from the front suspension during slow turns or when entering a parking lot is most
likely caused by:

A. Loose lug nuts on the affected wheel assembly
B. Worn shock absorbers losing damping at low speeds

C. Excessive toe causing tire scrub during the turns



D. Dry or worn upper strut bearings or control arm bushings

107. Modern automotive airbag inflators most commonly produce gas through the rapid decomposition
of which chemical?

A. Sodium chloride dissolved in stored compressed nitrogen
B. Anhydrous ammonia stored under high pressure
C. Sodium azide or modern propellant compounds

D. Carbon dioxide stored in pressurized canisters

108. The SRS Airbag Control Module (ACM) is typically mounted in which vehicle location to ensure
accurate crash detection?

A. Behind the front bumper at the impact point
B. Centrally under the center console or floor area
C. Inside the steering wheel hub near the driver

D. Under the rear deck behind the rear seats

109. During a seat belt inspection, which condition would require replacement of the belt assembly?
A. Slight surface lint or normal accumulated dust

B. Original factory installation labels showing age

C. Color slightly faded from sun exposure over years

D. Cuts, fraying, or chemical staining on the webbing

110. A vehicle's seat belt warning light remains illuminated even when the driver has fastened the belt.
The most likely cause is:

A. Failed buckle switch in the driver seat belt latch assembly



B. Failed instrument cluster display module circuit
C. Missing battery voltage at the buckle switch ground

D. Worn seat belt retractor mechanism wearing on belt

111. After replacing a power door mirror with heating and memory features, which step is required for
the memory function to operate correctly?

A. Manually adjust the mirror to each driver's preferred position
B. Reset the BCM through battery disconnection for 30 minutes
C. Re-learn the mirror position memory through the driver's switch

D. Replace the BCM to accept the new mirror module identity

112. After replacing a power window regulator, the window does not seat properly against the upper
weatherstrip at full close. The most appropriate first action is:

A. Replace the door's weatherstripping along the top edge
B. Adjust the regulator's upper window stop bolts or position
C. Replace the window switch to set the new upper limit

D. Trim the door glass at the leading and trailing edges

113. A plastic bumper cover with a 5 cm crack at one edge is most appropriately repaired using which
technique?

A. Aluminum patch applied with structural adhesive
B. Heat reshaping with a hot air gun for thermoplastic
C. Steel rod insert reinforcement through the crack

D. Plastic welding and refinishing for structural integrity

114. After windshield replacement using urethane adhesive, the manufacturer typically specifies a
minimum safe drive-away time of:



A. Approximately 15 minutes after installation completion
B. Approximately 8 hours regardless of conditions
C. Approximately 1 to 4 hours depending on adhesive and temperature

D. Approximately 24 to 48 hours for proper adhesive cure

115. On a vehicle with a power tailgate equipped with pinch protection, what happens if an obstacle is
detected during the closing cycle?

A. The tailgate automatically reverses direction back to fully open
B. The tailgate stops in place and waits for manual operation
C. The tailgate continues closing with reduced force applied

D. The tailgate sounds an alarm but continues closing fully

116. On a vehicle equipped with adaptive cruise control (ACC), the long-range forward radar sensor is
typically located:

A. Inside the cabin behind the rearview mirror assembly
B. Inside the windshield's upper sensor housing area
C. Under the vehicle at the front of the engine bay

D. Behind the front grille or lower bumper opening

117. What type of electric motor is most commonly used as the traction motor in modern battery electric
vehicles?

A. Brushed DC motor with carbon commutator brushes
B. Permanent magnet synchronous motor (PMSM)
C. Series-wound DC motor with field windings

D. Single-phase induction motor with run capacitor



118. What is the primary function of the inverter in a hybrid or electric vehicle drivetrain?

A. Convert DC battery power to AC for the traction motor
B. Convert AC charging station power to DC for the battery
C. Step down high-voltage DC to 12V for accessory loads

D. Filter electromagnetic interference from the HV bus

119. Modern EV high-voltage batteries are typically cooled by which method?

A. Air cooled with a dedicated fan at low power levels
B. Refrigerant cooled by the cabin A/C system in series
C. Liquid cooled with a dedicated cooling loop and chiller

D. Water-cooled by the engine cooling system in shared loop

120. The SAE J1772 (Type 1) charging connector found on most North American EVs is used for what
type of charging?

A. DC fast charging at 50 kilowatts or higher
B. Level 1 and Level 2 AC charging from the grid
C. Vehicle-to-vehicle emergency power transfer system

D. Wireless inductive charging from a pad

121. Approximately how long does Level 2 (240V AC) charging take to fully charge a typical 60 kWh
EV battery from empty?

A. Approximately 15 minutes to 1 hour total time
B. Approximately 24 to 48 hours total time
C. Approximately 1 to 2 hours total time

D. Approximately 6 to 10 hours total time



122. The Battery Management System (BMS) performs cell balancing to ensure all cells reach the same
state of charge. Passive cell balancing achieves this by:

A. Charging individual cells from a higher-voltage external supply
B. Disconnecting the highest-voltage cells from the pack
C. Transferring charge between cells using switching converters

D. Discharging higher-voltage cells through small bleed resistors

123. NMC (Nickel-Manganese-Cobalt) lithium-ion cells are widely used in modern EVs primarily
because of:

A. Their high energy density per unit weight and volume
B. Their relatively low manufacturing cost per kilowatt-hour
C. Their immunity to thermal runaway under all conditions

D. Their tolerance for deep discharge without damage

124. On an electric vehicle, what is the primary function of the conventional 12V auxiliary battery?

A. Provide backup propulsion power if the HV battery fails
B. Cool the high-voltage battery during fast charging events
C. Power 12V loads and start the HV system at vehicle wake-up

D. Charge the HV battery during regenerative braking operation

125. On a modern EV with a heat pump and cabin pre-conditioning, what is the primary benefit of pre-
conditioning the battery while plugged in?

A. The HV battery automatically refills from the cabin air
B. Battery temperature is brought to optimal range before driving

C. The cabin temperature stays the same as outside air



D. The 12V battery is recharged before driving begins

Practice Exam 3: Answer Key and Explanations

1. D — WHMIS 2015 supplier labels must contain six core elements: product identifier, supplier
identifier, pictogram(s), signal word, hazard statement(s), and precautionary statement(s). Manufacture
dates, profit margins, and inventory tracking are not WHMIS-regulated content. A label missing any
required element is non-compliant and must be corrected before the product is used.

2. A — During fluid transfer, the flowing liquid generates static electricity on both containers. Bonding
equalizes the electrical potential between them so that no spark can jump across when transfer begins or
ends. With flammable vapours present at the pour point, even a small static discharge can ignite the
vapours, making bonding a critical fire prevention step.

3. C — The Health Hazard pictogram (a silhouette with a starburst across the chest) identifies
substances with serious longer-term health effects including carcinogenicity, mutagenicity, reproductive
toxicity, respiratory sensitization, and target organ toxicity. Skull and crossbones identifies acute
toxicity; exclamation mark indicates lesser hazards; flame-over-circle indicates oxidizers.

4. B — Verifying the vehicle weight is within the hoist's rated capacity is the single most important
safety check before any lift. Exceeding capacity risks catastrophic hoist failure with the vehicle on it.
The actual weight should be confirmed from manufacturer data or door jamb sticker, not estimated,
especially for heavy-duty trucks loaded with cargo or accessories.

5. D — Residual fuel vapours can ignite from welding sparks even in vehicles drained of liquid fuel,
vapours are heavier than air and accumulate in low areas. Purging or removing fuel and vapours before
hot work is mandatory. Helmets, battery disconnect, and fire extinguishers are also required, but vapour
removal addresses the actual ignition risk.

6. C — Compressed gas cylinders must be stored and transported upright (so the valve is at the top and
pressure is below the liquid level), with the valve cap installed to protect the valve stem, and secured to
prevent tipping. A cylinder that falls and breaks its valve becomes a projectile capable of penetrating
concrete walls.



7. A — A floor jack is a lifting device only; it is not designed as a sustained support. Jack stands at the
manufacturer's specified lift points provide stable mechanical support for working underneath. Wheel
chocks and parking brakes are supplementary safety measures but do not replace the requirement for
jack stands.

8. B — Striking a chisel sends metal fragments and stone chips in unpredictable directions; safety
glasses (with side shields) are the primary protection against eye injury. The other practices have safety
value but eye protection is the non-negotiable PPE for any striking operation.

9. D — Loose clothing, jewelry, and long hair can be caught by rotating equipment (drills, lathes,
grinders, belts, fans), pulling the technician into the machinery before they can react. Removing these
hazards before work is a basic shop safety requirement applied consistently across all rotating-
equipment operations.

10. B — Engine displacement = &t X (bore radius)? x stroke x number of cylinders. With 96 mm bore (48
mm radius), 88 mm stroke, and 4 cylinders: m x 48 x 88 x 4 = 2,548 cc. The formula is universal for
any reciprocating engine and the only one specifically tested on the Red Seal exam for engine sizing.

11. A — The compression rings (top one or two rings on the piston) seal combustion gases above the
piston, preventing blow-by into the crankcase. The oil control ring (separate, lower ring) handles oil
scraping. Loss of compression ring sealing is the primary mechanism by which engine compression
drops with wear.

12. D — Pent-roof combustion chambers are angled "tent" shapes that accommodate two intake and two
exhaust valves angled inward on a dual overhead camshaft. The design optimizes valve area, airflow,
and central spark plug placement. Two-valve engines use simpler hemispherical or wedge chambers;
flatheads have no chamber in the head at all.

13. C — Inline-four engines have inherent secondary vibration at twice crankshaft speed because pistons
accelerate harder near top dead centre than near bottom dead centre. A balance shaft assembly running
at 2x crankshaft speed (with offset weights) produces an equal and opposite secondary force that cancels
the imbalance, smoothing the engine considerably.

14. B — Each 1 psi of cooling system pressure raises the coolant boiling point by approximately 1.7°C
(3°F). A 15-psi cap raises the boiling point by approximately 25 to 30°C above the unpressurized boiling



point. This allows the cooling system to operate at higher temperatures without boiling, improving
efficiency and emissions.

15. A — A 50/50 mixture of ethylene glycol antifreeze and water provides the optimum combination of
freeze protection (down to approximately -37°C), boiling point protection, corrosion inhibition, and heat
transfer capacity. Higher concentrations reduce heat transfer efficiency; lower concentrations sacrifice
freeze and corrosion protection.

16. C — A worn serpentine belt tensioner loses its spring tension, allowing the belt to slip on the
pulleys. The slip produces a characteristic squealing or chirping noise, especially during high accessory
load (cold morning start, A/C on, electrical load). The tensioner is a wear item that requires replacement
when noise or visual wear is detected.

17. B — An idler pulley is a smooth-faced rotating wheel that routes the belt around obstacles without
driving any accessory. It differs from the tensioner (which applies spring force) and from accessory
pulleys (which drive a component). Idler pulleys wear out and develop noise or roughness over time and
should be inspected during belt service.

18. D — The PCV (Positive Crankcase Ventilation) system vents pressurized blow-by gases from the
crankcase back into the intake manifold to be re-burned, reducing oil leaks, oil contamination, and
hydrocarbon emissions. The system replaced the older road-draft tube design and is mandatory on all
modern gasoline engines.

19. A — Returnless fuel systems eliminate the mechanical pressure regulator and fuel return line by
varying the in-tank fuel pump's speed via the PCM and fuel pump driver module. The PCM commands
the pump only as fast as needed to maintain rail pressure, reducing fuel heating and improving
efficiency.

20. C — Electronic throttle control replaces the mechanical accelerator cable with a pedal position
sensor, a throttle actuator motor, and PCM control of throttle plate position. The PCM can override
pedal input for traction control, stability control, cruise control, and idle speed, providing finer
integration than mechanical throttle could.

21. A — A failed ECT reporting stuck-cold prevents the PCM from entering closed-loop fuel control
(which requires hot coolant temperature). The result is continuous open-loop operation with the rich



cold-engine fuel map, producing poor fuel economy, rich exhaust, possible spark plug fouling, and
potentially failed emissions monitor readiness.

22. D — The crankshaft sensor identifies crank position but cannot distinguish between which 4-stroke
cycle the engine is on (one cam revolution equals two crank revolutions). The camshaft position sensor
provides this cylinder phase identification, allowing sequential fuel injection and individual cylinder
ignition timing.

23. B — Adding oil to a low cylinder temporarily seals the piston rings; if compression rises
substantially, the leak is past the rings (which the oil sealed). If compression remained unchanged, the
leak would be at the valves or head gasket. The 95—145 psi rise of 50 psi confirms ring wear as the leak

path.

24. A — Air escaping from the dipstick tube during a leakdown test indicates that pressurized
combustion air is leaking past the piston rings into the crankcase. The crankcase is vented through the
dipstick tube and PCV, so the air exits there. This is the definitive test for ring wear; other test points
identify valves or gaskets.

25. C — Late ignition timing causes combustion to continue past the optimal piston position, delaying
the pressure peak and reducing the effective compression. The result is a steady but lower vacuum
reading at idle (typically below the normal 18-22 inches Hg range) with no instability or fluctuation.

26. B — A restricted catalyst, muffler, or other exhaust component reduces engine breathing under
heavy load while having minimal effect at idle or light load (where exhaust flow is low). Back pressure
testing with a gauge at the upstream oxygen sensor port quantifies the restriction. A reading above
approximately 2 psi at WOT indicates restriction.

27. D — Modern common rail diesel injectors use either electromagnetic solenoid valves (earlier and
many current systems) or piezoelectric valves (newer systems for faster response and finer control).
Both designs allow multiple injection events per cycle (pilot, pre-, main, post-injection) at the precise
timing the PCM commands.

28. A — Most turbocharger failures stem from oil-related issues: contamination from delayed oil
changes, oil starvation at start-up, coking from hot-shutdown without proper cool-down, or restricted oil
supply. The turbo's bearings spin at over 100,000 RPM on a thin film of oil; any oil quality or supply
problem causes rapid bearing damage.



29. C — The Diesel Oxidation Catalyst oxidizes hydrocarbons and carbon monoxide (incomplete
combustion products) to CO: and water using residual oxygen in the diesel exhaust. It does not address
NOx (handled by SCR or LNT) or particulate matter (handled by DPF). The DOC also generates heat
for downstream DPF regeneration.

30. B — P0420 indicates that the downstream oxygen sensor is showing similar switching activity to the
upstream sensor, meaning the catalyst is no longer absorbing and storing oxygen as a healthy catalyst
should. The code reflects efficiency loss, which can be from substrate degradation, contamination, or
thermal damage.

31. D — Modern GDI fuel rail pressure operates from approximately 50 bar at low load to 200 bar
(some systems higher) at high load, dramatically higher than the 4-6 bar of port fuel injection. The high
pressure enables fine atomization of fuel injected directly into the combustion chamber within
milliseconds of combustion.

32. A— LS-CAN at 125 kbps is sufficient for body comfort systems where data rates and timing are not
critical: door locks, windows, lighting, climate control, mirrors, and seats. HS-CAN at 500 kbps serves
engine, transmission, ABS, and SRS where higher data rates and faster timing matter for safety and
performance.

33. B — FlexRay is a deterministic high-speed (10 Mbps) automotive network designed for safety-
critical and time-sensitive applications such as steer-by-wire, brake-by-wire, and active suspension. Its
deterministic timing guarantees message delivery within fixed time windows, which CAN cannot
provide due to its priority-based arbitration.

34. C — CAN-FD (Flexible Data-Rate) offers two key advantages over standard CAN: faster data-phase
transmission (up to 5 Mbps) and larger data payloads per frame (up to 64 bytes instead of 8). These
improvements support increased data traffic in modern vehicles without requiring a complete network
architecture redesign.

35. D — BroadR-Reach (now standardized as IEEE 100BASE-T1) uses a single twisted pair of wires
for 100 Mbps full-duplex Ethernet communication, replacing the multiple twisted pairs of office
Ethernet. The single-pair design reduces weight, cost, and harness complexity, making it suitable for in-
vehicle high-bandwidth networks.



36. A — Modern BCMs implement multiple wake-up triggers: door switch activation (entry), key fob
signal (remote unlock or approach), CAN bus traffic (another module signalling), and direct ignition
input. Multiple wake-up sources allow the vehicle to respond to user interaction immediately while
sleeping during periods of inactivity to conserve battery.

37. B — OEM (manufacturer-specific) scan tools provide access to all vehicle modules (not just
emissions), full bidirectional control commands, module programming and configuration capabilities,
and the most current TSB-related procedures. Generic OBD-II scan tools cover only the standardized
emissions modules and basic functions.

38. C — Allowing the OBD monitors to complete naturally through a drive cycle verifies that the
underlying fault is actually fixed (not just the symptom). The vehicle re-runs each monitor and either
confirms passing or sets the code again if the problem persists. This provides higher diagnostic
confidence than simply clearing codes.

39. A— KAM (Keep-Alive Memory) stores volatile adaptive learning values: short-term and long-term
fuel trims, idle position learned values, transmission shift adapts, ABS calibration data, and similar
runtime-adjusted parameters. Battery disconnect erases these values; the vehicle must relearn them
through driving cycles to restore optimal operation.

40. D — Bidirectional controls allow the technician to command individual actuators (solenoids, motors,
relays, indicators) on and off through the scan tool, isolating which specific component or circuit is at
fault. This active testing is far more efficient than passive observation of sensor data and is a core
diagnostic capability on OEM scan tools.

41. B — When a CAN module exceeds its error threshold, it enters bus-off state and disconnects itself
from the network, ceasing all transmission and reception until it is reset (typically by ignition cycle or
scan tool command). This isolates a faulty node from disrupting the rest of the network and is part of
CAN's fault containment design.

42. C — Module reprogramming requires the supply voltage to remain stable throughout the entire flash
process; any interruption can leave the module in a partially-flashed state from which it cannot recover
(bricked). A dedicated programming voltage supply maintaining 13.5V continuously is the
manufacturer's universal requirement.



43. A — Stored (current) DTCs represent faults currently active in the system; the underlying condition
exists at the moment the scan tool reads. History (past) DTCs represent faults that were present
previously but are no longer detected. Understanding the distinction guides whether the technician
troubleshoots an active problem or an intermittent past one.

44. D — Engine RPM (2,500) + 4th gear ratio (1.00) =+ final drive ratio (3.73) = approximately 670
RPM at the wheels. The 4th gear 1:1 ratio means driveshaft turns at engine speed; the final drive 3.73:1
means wheels turn 1/3.73 of driveshaft speed. This calculation is foundational for understanding
driveline gearing.

45. D — A synchronizer brings the speeds of the gear being engaged and the shaft it engages to the
same rotational speed before the dog teeth mesh, eliminating clash and protecting the gear teeth from
damage. The synchronizer uses a friction cone to gradually equalize speeds, then the spline collar moves
into position to lock the gears.

46. C — Reverse gear in most manual transmissions uses a separate reverse idler gear (not directly
meshed) that requires the input shaft to be stopped before engagement, avoiding the cost and complexity
of a reverse synchronizer. This is why reverse cannot be engaged smoothly while the vehicle is moving
and why reverse "grinds" if attempted hastily.

47. A — Modern light-duty transfer cases use a chain drive running over toothed sprockets to transmit
power from the input shaft (rear) to the front output shaft. Chains are lighter, quieter, and more flexible
in mounting than direct gear drives. Heavy-duty applications may still use gear-drive transfer cases for
higher torque capacity.

48. D — A selectable locker mechanically locks both rear axle shafts together so they rotate at exactly
the same speed, transferring full engine torque to both wheels regardless of differential action. This
provides maximum off-road traction but creates driveline binding on pavement (similar to engaging
4WD on dry surface).

49. B — The differential's spider gears (small bevel gears mounted on the differential cross-shaft) rotate
during cornering, allowing the side gears (connected to the axle shafts) to spin at different speeds. The
differential's geometry ensures the average of the two wheel speeds equals the ring gear speed,
maintaining proper driveline kinematics.



50. C — The torque converter clutch mechanically locks the impeller to the turbine, eliminating the
internal slippage and heat generation that occurs during fluid coupling. At highway cruise, this slip
wastes energy and produces heat; locking the converter improves fuel economy and reduces
transmission fluid heating significantly.

51. D — The typical routing is series: ATF leaves the transmission, flows through the radiator's internal
cooler (which provides some temperature regulation by sharing engine cooling), and then through the
external auxiliary cooler for additional cooling capacity. The series arrangement provides cooling
redundancy and prevents the radiator from over-cooling the ATF in winter.

52. A — Modern automatic transmissions use Pulse-Width Modulated (PWM) variable bleed solenoids
to precisely control hydraulic pressure throughout the shift event. The PCM varies the duty cycle of the
PWM signal to vary effective pressure, producing the smooth, controlled shifts modern drivers expect.
On/off solenoids cannot provide this fine pressure control.

53. C — The TRS reports which gear the driver has selected (Park, Reverse, Neutral, Drive, Manual
gears) to the transmission control module. This signal enables proper transmission engagement, prevents
starting in gear, controls reverse lights, and informs the powertrain control logic. A failed TRS can
produce various symptoms from no-start to limp mode.

54. B — The output shaft speed sensor provides vehicle speed information to the TCM, which the TCM
uses for shift point calculation, torque converter lockup, and many other functions. Without a valid
signal, the TCM cannot calculate when to shift and enters limp mode (typically locked in first or third
gear) for safety.

55. D — Axle wrap (or "spring wrap™) occurs when leaf springs flex during heavy acceleration,
allowing the axle housing to rotate forward, then springs back, causing the axle to hop. Worn spring
bushings or inadequate spring stiffness exacerbates the problem. Repair involves replacing
springs/bushings or installing traction bars to limit axle rotation.

56. A — The pinion seal must be installed with the correct pinion nut torque (or torque-plus-angle) to
maintain proper pinion bearing preload. Over-torque crushes the crush sleeve and destroys bearings;
under-torque allows pinion movement and seal leakage. The verification step is critical because seal
replacement can disturb the original preload.



57. B — Pressing on the inner needle bearings can damage them or push them into the cup. The press
tool must contact only the outer race of the U-joint cup, transferring force into the yoke without
disturbing the internal bearings. Improper pressing during installation is a leading cause of premature U-
joint failure.

58. C — A driveshaft that has lost a balance weight is unbalanced and produces speed-related vibration.
The proper repair is professional rebalancing on a balancing machine, which identifies the exact location
and amount of weight needed. Trial-and-error weight addition wastes time and may produce a partially
balanced shaft that still vibrates.

59. D — Worn pinion bearings allow the pinion to move under load. During acceleration, drive torque
pulls the pinion forward into a stable contact pattern. During deceleration (coast), the pinion moves
rearward to a different contact, producing the deceleration-only vibration. Bearing replacement and
pinion preload reset is the repair.

60. B — On-demand AWD systems compare front and rear wheel speeds (typically using the existing
ABS wheel speed sensors). When the speed difference exceeds a threshold indicating slip, the AWD
coupling engages to transfer torque to the secondary axle. This reactive system is simple, reliable, and
effective at handling most slip events.

61. A — Kirchhoff's Voltage Law states that the sum of all voltage drops around a closed loop equals
the source voltage. This is fundamental to circuit analysis and underlies voltage drop testing — if the
loop sum doesn't equal source voltage, there's an unaccounted drop somewhere (often unwanted
resistance).

62. C — Voltage drop = Current x Resistance = 10 A x 0.5 Q =5 V. This direct application of Ohm's
Law shows how even small resistances can cause significant voltage drops at high current. A 5V drop on
a 12V system is 42%, leaving only 7V at the load — far too low for proper operation.

63. D — AWG numbering is inverse: as the number increases, the wire diameter decreases. A 20-gauge
wire is much smaller than 10-gauge. Smaller diameter means less cross-sectional area for current flow,
S0 current-carrying capacity decreases with higher AWG numbers. This relationship governs all
automotive wire sizing decisions.

64. B — Cold Cranking Amps (CCA) is defined as the current a battery can deliver at -18°C (0°F) for
30 seconds while maintaining at least 7.2 V (1.2 V per cell). The cold temperature and 30-second



duration simulate real-world cold cranking demands and are the basis for comparing batteries across
manufacturers.

65. A — At -20°C, a battery's chemical reactions slow significantly, reducing its available cranking
power to approximately 40-50% of its 25°C capacity. This is why batteries that "test fine™ in summer
can fail in winter — the cold weather exposes weakness that warm conditions hide. Cold weather testing
is the most demanding battery evaluation.

66. C — The starter solenoid's high-current contacts switch the heavy current from the battery to the
motor, while its small control coil is energized by a low-current signal from the ignition switch START
position (often through a relay or neutral safety circuit). This two-stage design protects the ignition
switch contacts from high cranking current.

67. B — During cranking, battery voltage at the terminals should remain above approximately 9.6 V on
a healthy system. Readings below indicate either a weak battery, excessive starter current draw, or cable
resistance. The 9.6 V threshold corresponds to the minimum voltage for reliable PCM operation and
adequate magnetic field strength in the starter motor.

68. D — A healthy charging system under full load (typically with headlights, blower, and rear defrost
on) at 2,000 RPM should produce at least 90% of the alternator's rated output. Lower output indicates a
worn alternator, slipping belt, or excessive cable resistance. The 90% threshold ensures the system can
keep up with all electrical demands.

69. C — A repeatedly blowing fuse indicates a short circuit to ground somewhere in the protected
circuit. The fuse is designed to fail under excessive current to protect wiring from overheating;
replacement with a higher rating only delays the problem and risks a wiring fire. Locating and repairing
the short is the only correct repair.

70. A — Many older turn signal flashers use thermal or current-sensitive designs that need the load
current of incandescent bulbs to flash at the proper rate. LEDs draw only a fraction of that current,
causing the flasher to cycle rapidly (hyper-flash). The fix is an electronic flasher relay or in-line resistors
to simulate the original bulb load.

71. B — Canada implemented mandatory daytime running lights starting December 1, 1989, meaning
1990 model year vehicles were the first required to comply. Canada was the first country to require



DRLs, leading the rest of the world. DRLs reduce daytime collisions by approximately 5-10% according
to Transport Canada studies.

72. C — Delayed cutoff (or "illuminated entry” / “theater dimming™) keeps interior lights on for a
programmed period after doors close, dimming gradually before turning off. This convenience feature
gives occupants time to find keys, fasten seatbelts, and settle in before darkness. The delay is typically
15-60 seconds, often customer-configurable.

73. B— Memory seats use position-feedback potentiometers on each motor (slide, recline, height, etc.)
that report a voltage proportional to the seat's current position. The memory module stores these voltage
values for each driver profile and commands the motors to drive until the actual voltages match the
stored values.

74. A — When the HVAC system blows from floor only regardless of mode setting, the mode
(defrost/floor/face) actuator is stuck in the floor position or its position feedback potentiometer has
failed. The actuator may need replacement, or its position calibration may need to be reset through the
scan tool after diagnostics confirm the mechanical fault.

75. D — Refrigerant migration is the natural movement of refrigerant through the system when the
vehicle sits idle. As the system equalizes, refrigerant settles in the coldest portion of the system (often
the compressor or low-side components). This is normal and resolves quickly when the system starts
running again.

76. B — Variable displacement compressors use an internal swashplate whose angle changes to vary the
piston stroke length and therefore the compressor's effective displacement. A small displacement means
low cooling output; large displacement means high output. This eliminates the on/off cycling of fixed-
displacement compressors, producing smoother cabin temperature.

77. A — The in-cabin temperature sensor uses a small aspirator fan to continuously draw cabin air
across the sensor's thermistor element. Without the aspirator, the sensor would read the local dashboard
temperature (often warmer than actual cabin air), giving incorrect readings to the climate control system.

78. D — The sun load sensor (typically a photodiode on the dashboard) measures the intensity of
sunlight entering the cabin. The HVAC module uses this to increase cooling output when the sun is
directly heating cabin surfaces (often through windows), compensating for solar heat load that the cabin
air temperature sensor alone wouldn't detect.



79. C — Heated steering wheels use a resistive heating element wound through the wheel's foam or
plastic interior, similar to a small electric blanket. The element typically draws 5-15 amps at 12V and is
controlled by a relay or PWM driver in the BCM, with a separate switch or automatic operation based
on cabin temperature.

80. B — A power window that operates slowly in only one direction usually indicates a mechanical
problem with the window regulator (worn cables, jammed tracks, debris in the channel) rather than an
electrical fault. The motor still has full power in the opposite direction, ruling out battery or wiring
issues that would affect both directions equally.

81. A — Wiper motors include an internal park switch that maintains power to the motor through a
separate circuit until the wipers reach their parked position, even after the wiper switch is turned off. A
failed park switch or park contacts breaks this circuit, stopping the wipers wherever they are when the
switch turns off.

82. D — Power mirrors use two separate small DC motors with gear drives — one for vertical (up-
down) movement and one for horizontal (left-right) movement. A 5-wire harness (common, up, down,
left, right) controls both motors. The two-motor design is simple, reliable, and produces precise mirror
positioning.

83. C — R-134a systems use PAG (polyalkylene glycol) oil exclusively. R-1234yf systems use a
specific grade of PAG oil or POE (polyolester) oil; the manufacturer specifies which. Mixing oil types
or using the wrong grade causes compressor wear or material compatibility issues, so always consult
specifications before adding oil.

84. B — Air trapped in the brake system compresses under pedal pressure, producing the spongy feel.
Once the air is compressed, the pedal becomes firmer and holds. This differs from a failed master
cylinder, where the pedal feels firm initially but slowly sinks under continued pressure as fluid leaks
past the internal seal.

85. A — Brake fluid is intentionally hygroscopic so that any moisture entering the system is absorbed
into the fluid as a dilute solution rather than collecting as separate water droplets. Droplets would freeze
in winter, boil under braking heat producing vapour lock, and corrode brake components locally.
Distributed moisture is much safer.



86. D — DOT 4 has higher boiling points (both dry, before moisture absorption, and wet, after moisture
absorption) than DOT 3. DOT 3 dry boils at ~205°C and wet at ~140°C; DOT 4 dry boils at ~230°C and
wet at ~155°C. Both are glycol-based; both can be mixed if needed. DOT 5 (silicone) is the
incompatible one.

87. B — Front brakes do approximately 70-80% of the stopping work on a typical vehicle because
weight transfers forward during braking. The higher heat generation at the front demands the better
cooling that vented rotors provide. Rear brakes do less work and can typically use simpler solid rotors
without sacrificing performance.

88. C — Mechanical brake pad wear sensors are small metal tabs (squealers) attached to the brake pad.
When the pad wears to its replacement point, the squealer contacts the rotor surface and produces an
audible squealing or chirping sound during braking, alerting the driver that pads need replacement
before they wear into the rotor.

89. A — A bulging or swollen brake hose indicates internal layer separation in the rubber, which is
creating an internal restriction or one-way valve effect. The hose has lost its structural integrity and
could fail catastrophically under braking. Replacement is required immediately; this is not a normal
pressure-induced expansion.

90. D — As brake pads wear, the caliper pistons extend further into the caliper bore, displacing brake
fluid from the caliper. This fluid is replaced from the master cylinder reservoir, which gradually drops as
the pads wear. Brake fluid loss without visible leak is normal pad wear and resolves when new pads are
installed.

91. B — The ABS pump motor pressurizes fluid in the ABS modulator to provide hydraulic pressure
during ABS events (when the modulator is dumping and reapplying brake pressure) and during stability
control interventions (when individual wheels are braked independently). The pump runs briefly during
self-test and during actual events.

92. C — Atfter steering rack replacement on a vehicle with EPS, the steering wheel angle sensor must be
calibrated (zero-point reset) through the scan tool. The new rack changes the mechanical relationship
between the steering wheel and front wheels; without calibration, the EPS and stability control systems
have incorrect steering input data.



93. A — Hydraulic power steering pumps typically have a pressure relief valve set at 1,200-1,500 psi.
The relief opens when steering is at full lock against the stops (where flow can't continue) to prevent
excessive pressure that would damage hoses, the rack, and the pump itself. Holding the wheel against
the stop unnecessarily activates the relief.

94. B — A worn outer tie rod end has play in its ball joint, which is felt by gripping the tire at the 3
o'clock and 9 o'clock positions (horizontal rocking) and pushing in and out. Vertical rocking checks the
wheel bearing; horizontal rocking isolates the tie rod end and steering linkage. Visual boot inspection is
supplementary, not diagnostic.

95. D — A vehicle sitting lower on one side typically indicates a broken or sagging coil spring on the
low side. Springs can fracture from corrosion or fatigue. Replacement is required (typically both sides as
a pair to maintain even ride height). Tire pressure or strut bearing issues don't cause significant ride
height differences.

96. C — A ride height sensor measures the distance between the vehicle chassis and the suspension or
axle, providing the data needed for adaptive headlights (auto-leveling) and air ride suspension (height
adjustment). The sensor is typically a rotary potentiometer connected by a linkage from the chassis to
the suspension arm.

97. A — Air ride suspension uses an electric air compressor controlled by the BCM or dedicated air ride
module. The compressor pressurizes the air springs to maintain ride height regardless of vehicle load.
The system also includes height sensors, valves, and air lines, plus often an auxiliary tank for quick
adjustments.

98. B — Run-flat tires have specially reinforced sidewalls that can support the vehicle's weight without
inflation, allowing limited driving (typically up to 80 km at 80 km/h) after a complete air loss. This
eliminates the need for a spare tire and lets the driver reach a service location safely.

99. D — Compact spares (donut spares) are designed for short-distance, low-speed temporary use
(typically less than 80 km at less than 80 km/h) until a regular tire can be installed. They have smaller
diameter and narrower tread than the original tires, which affects vehicle handling, ABS, and TPMS
accuracy if used beyond their design parameters.

100. A — Adhesive-mounted weights (steel or zinc, with foam tape backing) sit on the inner barrel of
the wheel and don't contact the rim flange. Lead clip-on weights at the outer edge can corrode the alloy



rim where they clip on, particularly if road salt is present. Modern environmental rules also discourage
lead weight use.

101. C — Bead seating is the process of pushing the tire's bead (the wire-reinforced inner edge) firmly
outward against the rim flange to create an air-tight seal. Insufficient bead seating causes immediate air
loss; over-pressurized seating can damage the bead. Industry standards specify maximum pressure
during seating (typically 40 psi).

102. B — Sidewall damage on a tire cannot be safely repaired because the sidewall flexes constantly
during operation, and any repair would fail under that flex. Industry guidelines from RMA (Rubber
Manufacturers Association) and tire manufacturers unanimously specify replacement, not repair, for
sidewall damage. Plugging or patching sidewall damage is unsafe.

103. D — RMA guidelines specify repair only in the tread area (not shoulders or sidewalls), with the
puncture not exceeding 6 mm (1/4 inch) diameter. Within these limits, a proper interior patch combined
with a plug provides safe repair. Outside these limits or for puncture angles greater than 25°
replacement is required.

104. C — A clunk over small bumps that disappears on smooth roads typically indicates worn anti-roll
bar (sway bar) bushings or end link bushings. The clunk occurs as the sway bar pivots in the worn
bushing. Both bushings and end links are relatively inexpensive and quick to replace, often resolving the
issue completely.

105. A — Unequal caster between left and right front wheels causes pull toward the side with less
positive caster (because that side has less self-centering tendency). After ruling out tire and brake
causes, caster difference is the most likely alignment cause of pull. The exam tests recognition of which
alignment angles cause pull.

106. D — A creaking noise during slow turns or parking maneuvers typically comes from worn or dry
strut bearings (which pivot during steering), worn upper control arm bushings, or worn lower control
arm bushings. The friction from rotation in these worn joints produces the characteristic creak.
Lubrication may help temporarily; replacement is the proper repair.

107. C — Sodium azide was historically the standard airbag inflator chemistry, producing nitrogen gas
through rapid decomposition. Modern inflators have moved to newer propellant compounds (such as



guanidinium nitrate combined with copper(ll) oxide or other formulations) that are cleaner and safer.
Both produce the rapid gas generation needed for airbag deployment.

108. B — The SRS Airbag Control Module is typically mounted centrally on the vehicle floor (usually
under the center console or in front of the shifter) to provide a stable reference point for crash detection.
This central location protects the module from being damaged in most crashes and provides accurate
accelerometer readings.

109. D — Cuts, fraying, fading, chemical staining, or any visible damage to the seat belt webbing
requires replacement of the entire belt assembly. Webbing damage compromises the belt's load-bearing
capacity, and a partially damaged belt may fail at a critical moment. Surface lint and minor color fading
are acceptable; structural damage is not.

110. A — A seat belt warning light that stays on with the belt fastened typically indicates a failed buckle
switch (latched state not being detected). The switch in the buckle reports whether the belt latch plate is
engaged; a stuck or failed switch keeps reporting unbuckled regardless of actual belt status. Buckle
assembly replacement is the typical repair.

111. C — Atfter replacing a memory door mirror, the memory function must be re-learned because the
new mirror's position relationships have not been mapped to the driver memory profiles. The procedure
typically involves manually positioning the mirror to each driver's preference, then storing that position
to a memory button.

112. B — If the window doesn't seal properly against the weatherstrip after regulator replacement, the
upper window stops or limit positions need adjustment to ensure the window travels its full intended
distance. Most regulators have adjustment provisions for upper and lower stops. Weatherstrip and switch
issues are secondary considerations.

113. D — Plastic bumper covers are thermoplastic materials that can be plastic-welded (using a heated
tool to melt and fuse the plastic) for structural repair. This restores the integrity of the cover and allows
refinishing to match the original appearance. Aluminum patches, heat reshaping alone, or steel inserts
are not appropriate plastic repair techniques.

114. C — Urethane windshield adhesives typically specify a safe drive-away time of 1-4 hours,
depending on the adhesive formulation, ambient temperature, and humidity. The cure time must be



respected because the windshield is a structural component of the vehicle, contributing to roof crush
resistance and airbag deployment dynamics.

115. A — Power tailgates with pinch protection use motor current sensing and/or pressure-sensitive
strips. When an obstacle is detected during closing, the tailgate automatically reverses to fully open,
preventing injury or damage. Some systems also disable further automatic operation until the obstacle is
cleared, requiring manual intervention.

116. D — Long-range ACC radar sensors are typically mounted behind the front grille or in a lower
bumper opening, where they have an unobstructed forward view of the road. The location is precisely
specified for the radar's field of view; any disturbance (including alignment changes or grille
modifications) requires sensor recalibration.

117. B — Permanent magnet synchronous motors (PMSM) are the most common traction motors in
modern BEVs because of their high efficiency, high power density, and excellent torque-to-weight ratio.
Tesla pioneered this technology in volume EVs, and most manufacturers (GM, Ford, Hyundali, etc.) now
use PMSMs in their EVs.

118. A — The inverter converts the DC power from the battery to three-phase AC power required by the
synchronous or induction motor. The inverter also controls motor speed and torque by varying the AC
frequency and voltage. The inverter is bidirectional, also converting motor-generated AC back to DC
during regenerative braking.

119. C — Modern EV high-voltage batteries use liquid cooling with a dedicated cooling loop and
chiller. The chiller maintains battery temperature within the optimal range (typically 20-40°C) for
performance and longevity. Air cooling is too limited for modern high-capacity batteries; engine cooling
would inappropriately mix with the HV system.

120. B — The SAE J1772 (Type 1) connector is the North American standard for Level 1 (120V AC)
and Level 2 (240V AC) charging on most EVs (except Tesla, which uses NACS). The connector has 5
pins: AC+ and AC— (or L1 and L2 for split-phase), proximity, control pilot, and ground. DC fast
charging uses different connectors (CCS, CHAdeMO, NACS).

121. D — A Level 2 charger at 7.4 kW (the most common rate) would take approximately 8 hours to
charge a 60 kWh battery from empty to full. The actual time depends on charger output (3.3-19.2 kW)



and battery acceptance rate. The 6-10 hour range captures typical overnight charging scenarios for
typical Level 2 installations.

122. D — Passive cell balancing discharges higher-voltage cells through small bleed resistors (typically
50-200 mA), gradually bringing them down to match the lower-voltage cells. The process is slow but
reliable and simple. Active balancing (transferring charge between cells using switching converters) is
more efficient but more complex; manufacturers choose based on cost and battery design.

123. A — NMC chemistry offers high energy density (specific energy) per unit weight and volume,
making it ideal for EV applications where range and packaging matter. The trade-offs include relatively
higher cost and thermal sensitivity compared to LFP (lithium iron phosphate). NMC remains the
dominant chemistry in premium and long-range EVs.

124. C — The 12V auxiliary battery powers conventional 12V loads (lights, infotainment, modules) and
provides the initial wake-up power to start the HV system contactors. When the vehicle is "on," the DC-
DC converter charges the 12V battery from the HV system. The auxiliary battery is critical because the
HV system can't operate without it.

125. B — Pre-conditioning the battery while plugged in brings the battery temperature to its optimal
range (typically 20-40°C) before driving, ensuring maximum performance, regenerative braking
capability, and range. The pre-conditioning uses grid power rather than battery energy, preserving the
battery's full charge for driving.



