
PRACTICE EXAM 5: ASE T2 

SIMULATION 
 

DOMAIN A — GENERAL ENGINE DIAGNOSIS (Questions 1–11) 

 

1. A Class 8 tractor ECM calibration level is verified as the factory original and has never been updated. 

The customer has had three repeat visits for the same complaint over 18 months. The appropriate FIRST 

step before any additional hardware diagnosis is: 

 

A. Replace the ECM with a new unit 

B. Clear all historical DTCs and road test 

C. Check the OEM service information for available calibration updates that may address the complaint 

D. Disassemble the engine for inspection 

 

2. A driver complains of low power under heavy load on grades. Scan tool data during the road test shows 

normal boost pressure, normal rail pressure, and normal fueling commands. Exhaust back pressure reads 

9 psi (spec 4 psi max). The MOST likely fault location is: 

 

A. The turbocharger compressor wheel 

B. The intake air filter element 

C. The aftertreatment system downstream of the turbo 

D. The charge air cooler mounting 

 

 

 



3. Technician A says a compression test alone can distinguish between a worn ring problem and a leaking 

valve problem. Technician B says a cylinder leakage test identifies the specific leak path — rings, intake 

valve, exhaust valve, or head gasket. Who is correct? 

 

A. Technician B only 

B. Both Technician A and Technician B 

C. Neither Technician A nor Technician B 

D. Technician A only 

 

4. The recommended sequence for ASE T2 exam EXCEPT questions is: 

 

A. Answer quickly and move to the next question 

B. Select the first plausible-looking answer 

C. Skip the question and return later 

D. Evaluate each option independently against the stem, identify the three that fit, and select the one that 

does not 

 

5. A heavy-duty diesel has developed a progressive oil leak that is worst at the bell housing area. The rear 

main seal is suspected. Which of these alternatives must also be considered before replacing the rear main 

seal? 

 

A. A front harmonic balancer leak migrating rearward 

B. An oil gallery plug leak or rear cam plug leak dripping into the same area 

C. A valve cover gasket leak running down the side 

D. A water pump seal leak 

 

 

 



6. An oil analysis report shows elevated copper (85 ppm, trend 12, 14, 18, 85) with iron readings normal. 

This pattern MOST likely indicates: 

 

A. Ring wear accelerating 

B. Air intake contamination 

C. Coolant contamination 

D. Wear of bronze components such as bushings or bearing overlays 

 

7. A pre-road-test inspection reveals oil seepage at the turbocharger center housing drain. The drain line 

is restricted. The correct first action is: 

 

A. Correct the drain line restriction before operating the turbocharger under load 

B. Replace the turbocharger assembly 

C. Ignore the seepage as normal 

D. Increase the oil pressure by installing a stiffer relief spring 

 

8. A heavy-duty diesel has been operating for several minutes at high idle without load following an 

extended highway pull. The driver shuts the engine off immediately. Over several months of this shutdown 

pattern, which turbocharger failure mode is MOST likely to develop? 

 

A. Rotor fracture from mechanical overstress 

B. Oil coking in the center bearing housing from hot shutdown without cooldown 

C. Compressor blade erosion from unfiltered air 

D. Turbine wheel damage from thermal shock 

 

 

 



9. A scan tool shows the following during a road test on a Class 8 tractor: rpm 1800, load 92%, MAP 34 

psi, rail pressure 26,500 psi (command 27,000), EGT 1,180°F, DPF differential pressure 6 inches of water. 

Based on this data, the engine is: 

 

A. Suffering from low boost 

B. Overheating the aftertreatment 

C. Operating within normal parameters under heavy load 

D. Showing signs of injector failure 

 

10. Technician A says a visual inspection should be performed even when the scan tool has identified 

specific DTCs because many faults (modified components, physical damage, leaks) do not trigger codes. 

Technician B says visual inspection takes more time than it saves and should be skipped when codes are 

present. Who is correct? 

 

A. Technician A only 

B. Technician B only 

C. Neither Technician A nor Technician B 

D. Both Technician A and Technician B 

 

11. A heavy-duty diesel ECM indicates an "inducement timer active" message on the instrument cluster. 

This typically means: 

 

A. The engine has been running normally 

B. The ECM has detected a persistent emissions fault and is counting down toward forced speed/power 

derate if the fault is not corrected 

C. The engine requires immediate oil change 

D. The AC system is malfunctioning 

 

 



DOMAIN B — CYLINDER HEAD AND VALVE TRAIN (Questions 12–15) 

 

12. A cylinder head has been resurfaced by 0.008 inches to restore flatness. OEM specification allows a 

maximum of 0.015 inches total material removal from the deck surface over the head's lifetime. The head 

had been previously resurfaced by 0.010 inches. The correct action is: 

 

A. The head cannot be reused because total material removal now exceeds OEM maximum 

B. Resurface additionally to add margin 

C. Install a thicker gasket to compensate 

D. Reuse the head with no restrictions 

 

13. Valve lash on a heavy-duty diesel is typically specified for the engine in what condition? 

 

A. Hot, immediately after shutdown 

B. Running 

C. At idle speed 

D. Cold, with specific crankshaft positioning 

 

14. A worn camshaft lobe shows visible scoring and pitting. Before installing a replacement camshaft, the 

technician must ALSO: 

 

A. Replace the crankshaft 

B. Investigate and correct the oil supply issue or follower problem that caused the cam wear 

C. Reduce engine operating RPM 

D. Replace all cylinder liners 

 

 

 



15. Valve train bridge yoke adjustment on a heavy-duty diesel with four valves per cylinder is performed: 

 

A. Before main valve lash adjustment, to ensure both valves contact the rocker simultaneously 

B. After valve lash is already correct 

C. Only on cam-in-block engines 

D. Not required on modern engines 

 

DOMAIN C — ENGINE BLOCK (Questions 16–20) 

 

16. A wet cylinder liner has been removed and the outer surface shows pitted craters that have progressed 

through the wall in several locations. This damage pattern is: 

 

A. Normal wear 

B. Manufacturing defect 

C. Cavitation damage from degraded coolant additives 

D. Result of detonation 

 

17. A connecting rod bolt failure in service typically produces: 

 

A. Catastrophic engine damage within seconds as the rod separates 

B. Gradual power loss with warning 

C. Only minor oil leakage 

D. A DTC with no mechanical consequence 

 

18. Block deck flatness inspection is performed using a: 

 

A. Straightedge only 



B. Ruler and paper 

C. Marker and magnifying glass 

D. Precision straightedge and feeler gauges at multiple points 

 

19. A piston crown shows a burned area concentrated at one location. The MOST likely cause of this 

localized damage is: 

 

A. Normal thermal loading 

B. A plugged or partially plugged injector spray hole concentrating fuel at one location 

C. Incorrect oil viscosity 

D. Excessive valve lash 

 

20. On a high-mileage heavy-duty diesel, the crankshaft main journal has been measured and shows 

0.0015 inches of taper and 0.0012 inches of out-of-round. Specification is 0.001 inches maximum for 

both. The correct action is: 

 

A. Reuse the crankshaft with standard bearings 

B. Install oversize bearings 

C. Polish the journal only 

D. Regrind the crankshaft to a standard undersize and install matching undersize bearings 

 

DOMAIN D — LUBRICATION AND COOLING (Questions 21–26) 

 

21. A heavy-duty diesel oil filter installed on the engine has a bypass valve that opens at 25 psi differential 

pressure. If the bypass valve opens during warm operation (not cold start), the cause is: 

 

A. Normal operation 

B. Excessive oil pressure 



C. A plugged filter restricting flow, producing high differential pressure 

D. A broken bypass spring 

 

22. The maximum allowable oil temperature on a typical heavy-duty diesel is approximately: 

 

A. 180°F 

B. 275°F to 300°F, above which additive package breakdown accelerates 

C. 100°F 

D. 500°F 

 

23. A coolant system pressure test is performed at 15 psi, and the pressure drops to 8 psi over 10 minutes 

with no visible leak. The MOST likely location of the internal leak is: 

 

A. The alternator bearing 

B. The exhaust manifold 

C. The cylinder head gasket or a cracked head/block allowing internal loss 

D. The fuel filter housing 

 

24. Silicone-based SCA (Supplemental Coolant Additive) is typically used to: 

 

A. Cool the oil cooler 

B. Lubricate the water pump 

C. Clean the cooling system 

D. Replenish cavitation inhibitors in nitrited heavy-duty coolants 

 

 

 



25. A water pump weep hole is visible on a heavy-duty diesel during inspection, with dried coolant residue 

around it. This observation indicates: 

 

A. The weep hole is functioning correctly with no issue 

B. The pump shaft seal has failed and is leaking — replace the pump 

C. Normal coolant condensation 

D. Over-pressurization of the cooling system 

 

26. The engine coolant should be tested for: 

 

A. Only freeze point 

B. Only color 

C. Freeze point, inhibitor levels (nitrite), pH, and visual condition 

D. Only appearance 

 

DOMAIN E — AIR INDUCTION AND EXHAUST (Questions 27–32) 

 

27. A heavy-duty diesel charge air cooler on the front of a Class 8 truck must be inspected for: 

 

A. Only external debris 

B. Only bug accumulation 

C. Only paint condition 

D. Internal oil contamination, external fin condition, tube cracking, and airflow restrictions 

 

28. Exhaust back pressure on an engine at rated load is normally less than: 

 

A. 10 psi 



B. 3 to 5 psi maximum 

C. 15 psi 

D. 25 psi 

 

29. A VGT vane position feedback sensor reports 15% open while the ECM commands 60% open. The 

position actuator is electric. This result indicates: 

 

A. Normal operation 

B. The ECM is lying 

C. The VGT vane mechanism is stuck, the actuator has failed, or the feedback sensor has drifted 

D. Fuel pressure is too low 

 

30. An EGR valve that is stuck in the closed position will produce: 

 

A. Elevated NOx emissions and possible aftertreatment efficiency faults 

B. Improved fuel economy 

C. Reduced exhaust back pressure 

D. Normal engine operation 

 

31. An exhaust manifold gasket leak is confirmed at the cylinder head flange. The MOST likely symptom 

during cold start is: 

 

A. Coolant loss 

B. Oil consumption 

C. Fuel leak 

D. A ticking or puffing noise that diminishes as the manifold thermally expands 

 

 



32. All of these can reduce turbocharger service life EXCEPT: 

 

A. Unfiltered air entering the compressor 

B. Regular scheduled oil changes with OEM-specified oil 

C. Oil supply restriction 

D. Hot shutdown without cooldown period 

 

DOMAIN F — FUEL SYSTEM (Questions 33–48) 

 

33. An HPCR fuel system has developed a slow rail pressure bleed-down at engine shutdown — rail 

pressure drops to zero in under 5 seconds where specification is 30 seconds. This indicates: 

 

A. An internal injector or rail pressure control valve leak allowing pressure to escape 

B. Normal operation 

C. A worn high-pressure pump 

D. Air in the low-pressure supply 

 

34. A heavy-duty diesel EUI injector requires what specific adjustment after installation? 

 

A. Fuel pressure setting 

B. Injector height adjustment on engines designed with this requirement 

C. Spray pattern alignment 

D. Solenoid resistance matching 

 

35. Fuel return line temperature can run as high as what during sustained heavy-load operation? 

 

A. 180°F or higher 



B. 80°F 

C. Room temperature 

D. Always matches ambient 

 

36. A diesel engine operating on fuel with higher-than-specified cetane rating may show: 

 

A. Hard starting 

B. Excessive black smoke 

C. Reduced power 

D. Faster ignition with smoother combustion and reduced noise 

 

37. On a modern HPCR engine with late thermal post-injection, excessive post-injection fuel delivery can 

cause: 

 

A. Reduced engine noise 

B. Normal operation 

C. Oil dilution with diesel fuel as unburned fuel passes rings into the crankcase 

D. Improved emissions compliance 

 

38. The primary fuel filter on a heavy-duty diesel is typically rated at approximately: 

 

A. 20 to 30 microns nominal 

B. 2 to 4 microns nominal 

C. 100 microns 

D. No specified rating 

 



39. Technician A says a fuel lift pump that is weak but not failed may produce normal pressure at idle but 

inadequate pressure under peak demand. Technician B says testing only at idle can miss a failing lift pump 

that cannot meet full-load fuel flow. Who is correct? 

 

A. Technician A only 

B. Both Technician A and Technician B 

C. Technician B only 

D. Neither Technician A nor Technician B 

 

40. HPCR injector coding values that have been lost or corrupted in the ECM produce: 

 

A. Complete engine failure 

B. Normal operation 

C. Injection balance faults and possible emissions issues 

D. Increased horsepower 

 

41. All of these could produce a no-start condition on a heavy-duty diesel EXCEPT: 

 

A. A recently replaced fuel filter that has been properly bled 

B. A failed crankshaft position sensor 

C. Air in the low-pressure fuel supply 

D. A mechanical failure in the high-pressure pump 

 

42. A Class 8 tractor fuel tank vent has become blocked. The result during operation is: 

 

A. Improved fuel economy 

B. Normal operation 

C. Progressive fuel starvation as vacuum develops in the tank 



D. Elevated fuel temperatures 

 

43. On an HEUI system, which fluid is used to generate injection pressure at each injector? 

 

A. Compressed air 

B. Diesel fuel alone 

C. Coolant 

D. High-pressure engine oil acting on a hydraulic intensifier 

 

44. A heavy-duty diesel that has been operating on biodiesel blend for several months begins experiencing 

fuel filter plugging more frequently than normal. The MOST likely cause is: 

 

A. Biodiesel acting as a solvent, dissolving accumulated deposits in the fuel system that are now collecting 

in the filter 

B. Normal operation 

C. Injector failure 

D. ECM calibration error 

 

45. Rail pressure control on a modern HPCR heavy-duty diesel is achieved through: 

 

A. Only the pressure control valve 

B. Only the inlet metering unit 

C. Neither — rail pressure is unregulated 

D. Either inlet metering, outlet pressure control, or both in combination 

 

46. A pilot injection is commanded approximately when: 

 

A. 2 degrees ATDC 



B. Approximately 15 to 25 degrees BTDC to initiate combustion before the main injection 

C. 45 degrees ATDC 

D. At piston BDC 

 

47. An HPCR injector drain flow test measures: 

 

A. Rail pressure output 

B. Cylinder compression 

C. Injector return flow during commanded operation, used to identify excessive internal leakage 

D. Lift pump capacity 

 

48. A heavy-duty diesel fuel tank has a crossover line between two tanks. The line has developed a crack 

allowing air into the fuel supply. The result at idle is typically: 

 

A. Continuous air bubbles in the return line and possible rough running 

B. Normal operation 

C. Fuel temperature rise 

D. Aftertreatment fault 

 

DOMAIN G — STARTING AND CHARGING (Questions 49–52) 

 

49. A heavy-duty truck battery tested with open-circuit voltage shows 12.6V. The truck cranks slowly and 

a voltage drop test across the positive cable during cranking reads 0.9V (spec 0.5V max). The MOST 

likely cause is: 

 

A. The battery is discharged 

B. The starter is failing 

C. The alternator has failed 



D. Excessive resistance in the positive cable, terminals, or connection points 

 

50. Technician A says alternator output should be tested both at idle and at cruise speed under electrical 

load. Technician B says testing alternator output only at idle without loads provides adequate diagnostic 

information. Who is correct? 

 

A. Both Technician A and Technician B 

B. Technician A only 

C. Technician B only 

D. Neither Technician A nor Technician B 

 

51. A heavy-duty diesel grid heater draws 250 amps during commanded operation. The battery voltage 

during grid heater operation drops from 12.6V at rest to 10.2V with grid heater engaged. This voltage drop 

indicates: 

 

A. Significant battery current draw is occurring, placing a substantial load on the bank 

B. Battery failure requiring immediate replacement 

C. Normal operation with no concern 

D. Grid heater fault 

 

52. An alternator produces reduced maximum current output but maintains correct regulated voltage at 

light load. The MOST likely cause is: 

 

A. A shorted rotor winding 

B. Drive belt slipping 

C. Failed diodes in the rectifier bridge 

D. Low battery state of charge 

 

 



DOMAIN H — ENGINE BRAKES (Questions 53–55) 

 

53. An engine brake on a Class 8 tractor fails to operate when the dash switch is engaged. Scan tool data 

shows no brake command signal being sent to the brake solenoid. The MOST likely cause is: 

 

A. Low engine oil pressure 

B. An interlock fault (clutch switch, throttle position, or road speed signal) preventing the ECM from 

commanding the brake 

C. A failed brake solenoid 

D. Damaged brake housing components 

 

54. Exhaust brake operation is most effective at: 

 

A. Very low vehicle speeds 

B. Engine shutdown 

C. Idle speed 

D. Higher engine RPM where exhaust gas flow volume is significant 

 

55. Compression-release engine brakes typically use master and slave pistons actuated by: 

 

A. Compressed air from the truck brake system 

B. Electric solenoid force alone 

C. Engine oil pressure through an ECM-controlled solenoid 

D. Vacuum from the intake manifold 

  



PRACTICE EXAM 5: ANSWER KEY 

AND EXPLANATIONS 
 

1. C — OEM calibration updates routinely address specific driveability complaints, fault conditions, 

and emissions issues that cause repeat repair visits. Before deep hardware diagnosis, verifying that 

the ECM is running the current approved calibration often resolves the issue at minimal cost. 

Running outdated calibration on repeat-visit complaints is a common oversight. 

2. C — Elevated exhaust back pressure (more than twice specification) with normal boost and fueling 

points downstream of the turbocharger turbine, into the aftertreatment system. A DPF loading with 

ash or soot, failed catalyst substrate, or physical blockage in the aftertreatment all produce this 

pattern. Intake and turbocharger faults would affect boost, not back pressure. 

3. A — Only Technician B is correct. A compression test identifies which cylinder has a problem but 

does not distinguish the specific leak path. A cylinder leakage test, by contrast, identifies exactly 

where the leak is escaping — rings, intake valve, exhaust valve, or head gasket — based on the 

audible or visible leak location. 

4. D — The correct technique on EXCEPT questions is to evaluate each option individually against 

the stem, identify the three that do fit, and select the one that does not. Three options should 

reasonably cause the described condition, and the answer is the one option that would not. Speed-

answering or pattern-guessing produces high error rates on EXCEPT items. 

5. B — Oil appearing at the bell housing area can come from the rear main seal OR from upstream 

oil passages — rear cam plug, oil gallery plugs, or leaks that drip into the same area by gravity. 

Replacing the rear main seal without first isolating the source of the leak frequently results in the 

leak returning because the actual source was elsewhere. 

6. D — Copper is a marker element for bronze components — bushings, bearing overlays, oil cooler 

internals. Elevated copper without elevated iron points specifically to wear or corrosion of bronze-

alloy components rather than ferrous wear. This distinction narrows the diagnostic focus. 

7. A — A restricted turbo oil drain produces back-pressure in the center housing that forces oil past 

the seals into the intake or exhaust. Correcting the drain restriction before operation prevents seal 

failure and oil contamination of downstream components. Replacing the turbo or increasing oil 

pressure would not address the root cause. 

8. B — Hot shutdowns without cooldown allow heat from the turbine side to migrate through the 

center housing. Oil trapped in the bearing area coke under the residual heat, producing carbon 



deposits that restrict future oil flow and accelerate bearing failure over multiple cycles. Prevention 

requires idle cooldown before shutdown. 

9. C — All parameters shown are within expected ranges for heavy-duty diesel operation under high 

load. MAP of 34 psi, rail pressure nearly matching command, EGT at 1,180°F, and low DPF 

differential pressure indicate healthy engine operation at 92% load. This data profile represents 

normal heavy work, not a fault. 

10. A — Only Technician A is correct. Visual inspection catches tampering, modifications, physical 

damage, and leaks that no scan tool reports. Technician B is wrong — visual inspection is a short 

investment that frequently identifies the root cause that codes alone miss, particularly on modified 

or non-OEM-configured vehicles. 

11. B — An inducement timer active message indicates the ECM has detected a persistent emissions 

fault and has started the EPA-mandated countdown toward enforcement action. If the fault is not 

corrected within the specified timeframe, the ECM will progressively derate engine speed and 

power, eventually limiting the truck to 5 mph low-idle speed. 

12. A — When total cumulative material removal exceeds OEM maximum, the head cannot be reused. 

Previous 0.010" + additional 0.008" = 0.018" total, above the 0.015" limit. The head's structural 

integrity and valve geometry can no longer be reliably supported. A new or rebuilt head with proper 

dimensions is required. 

13. D — Valve lash on most heavy-duty diesels is specified cold with the engine at a specific 

temperature state, usually fully cooled. Setting lash at the wrong thermal state produces incorrect 

clearance once the engine reaches operating temperature, which either burns exhaust valves (too 

tight) or produces ticking and wear (too loose). 

14. B — A worn or scored camshaft lobe is typically a symptom of an upstream problem — oil supply 

failure to that area, a failed or incorrectly installed follower, or oil contamination. Installing a new 

camshaft without investigating and correcting the upstream cause will produce the same wear on 

the replacement in similar time. 

15. A — Valve bridge yoke adjustment is performed before main valve lash, specifically to ensure 

both valves contact the rocker simultaneously. If the bridge is not set correctly, one valve will open 

before the other and receive the full initial opening force, causing uneven operation and accelerated 

wear on the leading valve. 

16. C — Pitted craters on the outside of a wet cylinder liner are the signature of cavitation damage 

from coolant whose inhibitor package has depleted. Microscopic bubble formation and collapse 

against the liner outer surface from liner flex during combustion produces cumulative pitting. This 

is why heavy-duty coolants require nitrite and molybdate SCA maintenance. 

17. A — A connecting rod bolt failure in service is catastrophic and occurs in seconds. The rod 

separates from the crankshaft, punching through the block and destroying the engine. This is why 



TTY rod bolts are replaced rather than reused — the stakes of failure are catastrophic and 

irreversible. 

18. D — Block deck flatness is measured using a precision straightedge placed across the deck surface, 

with feeler gauges measuring any gap that can pass under the straightedge. This technique 

identifies warp in specific locations and orientations (longitudinal, transverse, diagonal), which is 

essential before head installation. 

19. B — A localized burned area on a piston crown indicates a concentrated heat source — typically 

an injector spray hole plugged or partially blocked, causing fuel to concentrate in one spot of the 

combustion chamber. This concentrated fuel produces localized overheating that burns the crown 

in a specific pattern matching the spray impingement. 

20. D — Both taper and out-of-round exceed specification, requiring crankshaft grinding to restore 

journal geometry. Regrinding to a standard undersize (typically 0.010", 0.020", or 0.030") and 

installing matching undersize bearings restores correct clearance and allows continued engine 

service. Reuse, polishing, or oversize bearings alone would not correct the geometric faults. 

21. C — An oil filter bypass valve opens during warm operation because the filter has become plugged 

enough that its pressure drop exceeds the bypass spring's setpoint. This allows unfiltered oil to 

circulate, which is a service warning — the filter must be replaced before contamination damages 

the engine. 

22. B — Maximum oil temperature for heavy-duty diesel oils is approximately 275°F to 300°F 

depending on the oil formulation. Above this limit, the oil additive package breaks down, oxidation 

accelerates, and the oil loses its protective capacity. Operating above these limits dramatically 

shortens oil life. 

23. C — A pressure-tested coolant system that loses pressure with no visible external leak indicates 

internal leakage into the combustion chamber or crankcase. The two primary internal paths are a 

failed head gasket (between coolant and combustion) or a cracked head/block (allowing coolant 

into combustion chamber or crankcase). 

24. D — SCA (Supplemental Coolant Additive) — typically nitrite-based — replenishes the cavitation 

inhibitor chemistry in nitrited heavy-duty coolants. Without adequate nitrite, cylinder liners suffer 

cavitation damage from coolant-side bubble collapse. SCA is added periodically to maintain 

inhibitor levels within specification. 

25. B — A wet weep hole with dried coolant residue indicates the water pump shaft seal has been 

leaking. The weep hole is a diagnostic feature designed to show this failure before coolant migrates 

into the pump bearing. Replace the water pump rather than attempt repair or ignore. 

26. C — Complete coolant testing includes freeze point (refractometer), inhibitor levels like nitrite 

(test strips), pH, and visual condition (color, clarity, sediment). Single-parameter testing misses 



significant failure modes. Comprehensive testing is standard practice for fleet maintenance 

programs. 

27. D — Charge air cooler inspection covers all four categories: internal oil contamination (from failed 

turbo seals), external fin condition (damage from debris), tube cracking (thermal cycling fatigue), 

and airflow restrictions (plugging, bugs, paint). Each condition reduces CAC effectiveness in a 

different way. 

28. B — Normal exhaust back pressure at rated load on a heavy-duty diesel is 3 to 5 psi maximum. 

Above this range indicates restriction somewhere in the exhaust system, from DPF loading to 

aftertreatment damage to physical exhaust pipe blockage. Measurement against specification is 

how back pressure diagnosis is performed. 

29. C — The mismatch between commanded and feedback positions indicates the VGT system is not 

responding correctly. Possible causes include vanes physically stuck (from soot, oil contamination, 

or thermal damage), a failed actuator motor, or a drifted feedback sensor. Further diagnosis is 

required to identify the specific fault. 

30. A — A stuck-closed EGR valve prevents recirculated exhaust from entering the intake charge. 

Without EGR dilution, peak combustion temperatures rise, which directly increases NOx 

emissions. The increased NOx can trigger aftertreatment performance faults and emissions 

compliance failures. 

31. D — An exhaust manifold leak at the flange produces a ticking or puffing noise that is loudest 

when the manifold is cold (because cold cracks are open and not yet expanded to seal). As the 

manifold heats up during operation, thermal expansion closes the cracks and the noise diminishes 

or disappears. 

32. C — Regular oil changes with OEM-specified oil extend turbocharger life by ensuring clean, 

correct-viscosity lubrication. Unfiltered air, oil supply restriction, and hot shutdowns all damage 

turbochargers; proper maintenance protects them. 

33. A — Rail pressure that bleeds down rapidly at shutdown indicates internal leakage somewhere in 

the high-pressure circuit — typically a worn injector control valve or internal rail pressure control 

valve leakage. Rapid pressure loss reduces the engine's ability to restart smoothly and indicates 

accelerating internal wear. 

34. B — EUI injectors on some heavy-duty engines require precision height adjustment after 

installation, setting the follower height with a specific gauge. Incorrect height produces injection 

timing errors that cannot be corrected by ECM calibration. This is an OEM-specified installation 

step that cannot be skipped. 

35. A — During sustained heavy-load operation, fuel return line temperature can reach 180°F or 

higher. The return fuel has passed through HP pump and injectors where heat has been imparted. 



This warm return fuel is one reason the fuel supply to the high-pressure pump must be managed 

— elevated fuel temperature reduces density and affects injection quantity. 

36. D — Higher cetane fuel has shorter ignition delay, producing faster ignition once injected. The 

result is smoother, quieter combustion with less diesel knock. Higher cetane fuel is beneficial, 

particularly in cold conditions and for diesel engines operating under transient load. 

37. C — Late thermal post-injection fuel that doesn't fully burn in the cylinder can pass rings into the 

crankcase, diluting engine oil with diesel fuel. Excessive post-injection (from a malfunction or 

incorrect calibration) can produce significant oil dilution, viscosity reduction, and premature 

engine wear. 

38. A — Primary fuel filters on heavy-duty diesels are typically rated at 20 to 30 microns nominal. 

This relatively coarse filtration handles large contamination with high flow capacity, while the 

finer secondary filter (2 to 4 microns) provides final protection for the high-pressure injection 

components. 

39. B — Both technicians are correct. A weak lift pump may meet idle demand while failing to meet 

peak-flow requirements under load. Testing only at idle misses this capacity gap. Proper diagnosis 

requires testing both at idle and under the conditions when the symptoms occur. 

40. C — Without proper injector coding, the ECM cannot compensate for the individual flow 

characteristics of each injector. This produces injection balance faults that appear as cylinder 

contribution imbalance and may trigger emissions-related DTCs. The ECM cannot infer correct 

coding from normal operation. 

41. A — A recently replaced fuel filter that has been properly bled does not cause no-start; proper 

service restores fuel supply. Crank sensor failure, air in fuel, and HP pump mechanical failure all 

prevent start in their own ways. 

42. C — A blocked tank vent prevents atmospheric air from entering the tank as fuel is drawn out. 

Vacuum develops in the tank, opposing fuel flow through the pickup. At low demand the engine 

may run, but at peak demand the vacuum progressively starves the engine. This manifests as power 

loss, eventual stalling, and restart difficulty. 

43. D — HEUI (Hydraulic Electronic Unit Injector) systems use high-pressure engine oil acting on a 

hydraulic intensifier inside each injector to generate injection pressure. The oil pressure multiplies 

across the intensifier's area ratio, producing injection pressure at the injector. This is the defining 

characteristic of HEUI versus other injection technologies. 

44. A — Biodiesel is a chemical solvent that dissolves deposits accumulated in fuel tanks and lines 

from years of operation on petroleum diesel. When switched to biodiesel blend, these deposits 

flush through the system and collect in the fuel filter, producing premature plugging. This is normal 

and expected; filter service intervals should be reduced during transition. 



45. D — Modern HPCR rail pressure control uses inlet metering (controlling fuel entry to the pumping 

chambers), outlet pressure control (bleeding excess pressure back to return), or both in 

combination. Most current heavy-duty applications use inlet metering as primary control for 

efficiency, with outlet regulation as secondary. 

46. B — Pilot injection is commanded approximately 15 to 25 degrees before TDC. This timing places 

the small pilot event before the main injection, initiating combustion and raising chamber 

pressure/temperature, reducing ignition delay on the main injection and significantly reducing 

diesel combustion noise. 

47. C — Injector drain flow testing measures return flow from each injector during commanded 

operation. Excessive drain flow compared to neighbors indicates the injector is losing fuel past 

worn internal components (plunger sealing, control valve) rather than delivering it through the 

nozzle. This is a standard diagnostic for HPCR injector wear. 

48. A — A cracked crossover line allowing air ingestion causes continuous air bubbles in the return 

line as air is drawn in at the leak location during pump operation. Air in the supply side produces 

rough running, power loss, and inconsistent injection quantity. The bubbles at the return line are 

the diagnostic signature. 

49. D — Voltage drop of 0.9V across the positive cable (well above 0.5V maximum) indicates 

excessive resistance in the cable itself or its terminal connections. The battery voltage is adequate 

(12.6V), so the problem is not battery-related; resistance in the cranking circuit is restricting 

current flow to the starter. 

50. B — Only Technician A is correct. Alternator output should be tested both at idle and at cruise 

speed under electrical load to establish full operating-range capability. Testing only at idle without 

loads would not reveal a diode failure, belt slip, or regulator issue that affects output capacity under 

real-world conditions. 

51. A — Voltage drop from 12.6V to 10.2V during 250-amp grid heater operation is expected behavior 

— the batteries are supplying substantial current, and voltage drops proportionally to resistance in 

the circuit. This does not indicate battery failure; it is the normal electrical load response on heavy-

duty starting systems. 

52. C — Correct regulated voltage at light load with reduced maximum current output is the signature 

of failed diodes in the rectifier bridge. Each failed diode reduces alternator capacity, but remaining 

diodes can still regulate voltage at low demand. Under high load, the remaining diodes cannot 

deliver rated current. 

53. B — No brake command signal being sent to the solenoid indicates an interlock fault — the ECM 

has detected a condition that prevents brake engagement (clutch not depressed, accelerator pedal 

position above zero, road speed signal absent, or similar). Diagnosis should verify all interlock 

inputs. Replacing the solenoid would not address the missing command signal. 



54. D — Exhaust brakes produce braking effort by restricting exhaust flow, creating back pressure that 

the piston must pump against during the exhaust stroke. At low engine speeds, exhaust volume is 

low and back pressure buildup is minimal. At higher engine speeds, exhaust flow volume is 

significant, and the same restriction produces much greater back pressure and braking effort. 

55. C — Compression-release engine brakes are hydraulically actuated using engine oil pressure 

through an ECM-controlled solenoid. Oil pressure drives the master piston, which pushes the slave 

piston to open the exhaust valve. This is why adequate engine oil pressure is required for brake 

function — without it, the hydraulic circuit cannot transmit the required force. 


