BONUS SECTION 7: EGR, CATALYST & 02
SENSOR DIAGNOSIS

50 Questions — Targeted Review

1. A vehicle has a P0401 — EGR Insufficient Flow. The technician commands the EGR valve open
with a scan tool at idle — the engine immediately stumbles and nearly stalls. The MOST likely
conclusion is:

A. The EGR valve is stuck open causing excessive EGR flow at idle

B. The EGR passages are completely blocked — a fully blocked EGR system cannot flow exhaust
gas and would not cause idle stumble when the valve opens

C. The EGR valve is mechanically functional and opens when commanded — an idle stumble
when EGR is commanded open confirms exhaust gas is entering the intake manifold. The P0401
fault is likely in the EGR flow detection circuit, the DPFE sensor, or the EGR passages have carbon
partially restricting flow under actual driving conditions but enough flow occurs at this test to
disturb idle

D. The EGR valve is opening but the DPFE sensor is not detecting flow — a DPFE fault sets
P0401 without affecting idle quality

2. A vehicle has a P0404 — EGR Circuit Range/Performance. The EGR valve position sensor
reads 0% (closed) when the PCM commands 45% open. No mechanical binding is found. EGR
valve supply voltage = 12.4V. EGR valve ground = 0.1V. The MOST likely cause is:

A. A failed EGR valve — the position sensor reads zero when 45% open is commanded, the supply
and ground are correct, and no mechanical binding is found — the valve is not responding to the
PCM command, confirming the valve assembly has failed internally

B. A failed DPFE sensor — a failed DPFE sensor generates P0404 with incorrect position readings

C. APCM driver fault — the PCM driver is confirmed by correct supply voltage and correct ground
response

D. A clogged EGR passage preventing valve movement despite correct electrical inputs



3. A vehicle has a P0401 — EGR Insufficient Flow. The EGR valve commands open correctly.
The DPFE sensor reads 0.8V at idle with EGR commanded open. Specification at idle with EGR
open is 2.5-3.5V. The MOST likely cause is:

A. A failed EGR valve — the valve opens correctly ruling out a valve fault
B. A correctly functioning DPFE sensor — 0.8V at idle with EGR open is within specification

C. Clogged EGR passages — if the EGR passages between the exhaust manifold and the intake
are restricted with carbon deposits, exhaust gas flow through the DPFE sensor's differential
pressure tubes is reduced. The DPFE sensor correctly reads low differential pressure (0.8V)
because minimal flow is occurring despite the valve opening — confirming the passages, not the
valve, are the restriction

D. A failed DPFE sensor producing a false low reading despite correct EGR flow

4. A vehicle has a P0402 — EGR Excessive Flow. Fuel trims are normal. The engine idles roughly.
A scan tool shows EGR valve position = 0% (PCM commanding closed) but EGR temperature
sensor indicates elevated exhaust temperature at the EGR inlet. The MOST likely cause is:

A. A DPFE sensor fault commanding excessive EGR despite a closed valve command

B. A stuck-open EGR valve — the PCM commands the valve closed (0% position) but elevated
EGR temperature confirms exhaust gas is flowing through the system. The valve is mechanically
stuck open allowing continuous exhaust gas entry into the intake manifold at idle, causing the
rough idle

C. A failed EGR position sensor reading 0% incorrectly while the valve is actually open

D. Exhaust manifold heat conducting through the EGR passages to the temperature sensor without
actual gas flow

5. A vehicle has a P0420 — Catalyst System Efficiency Below Threshold, Bank 1. Before
condemning the catalytic converter, the technician should FIRST:

A. Replace the upstream O2 sensor — a failed upstream sensor generates false P0420 codes by
producing incorrect switching data

B. Perform a catalyst efficiency test using a scan tool to monitor upstream and downstream O2
sensor activity before any component replacement

C. Inspect for exhaust leaks between the upstream O2 sensor and the catalytic converter — an
exhaust leak in this location introduces oxygen into the exhaust stream, causing the downstream



02 sensor to read lean and mimicking a failed catalyst. This is one of the most common causes of
false P0420 and must be ruled out before any O2 sensor or catalyst replacement

D. Replace the downstream O2 sensor — a failed downstream sensor produces a fixed low-voltage
reading that the PCM interprets as catalyst failure

6. A vehicle has a P0420. No exhaust leaks are found between the upstream sensor and the catalyst.
The upstream O2 sensor switches normally between rich and lean. The downstream O2 sensor
signal is monitored — it shows a fixed voltage of 0.1V throughout the drive cycle. The MOST
likely cause is:

A. A failed catalytic converter — a catalyst with zero efficiency would cause the downstream
sensor to mirror the upstream sensor, not produce a fixed 0.1V signal

B. A failed downstream O2 sensor producing a fixed lean output — a fixed 0.1V signal from a
downstream O2 sensor (lean fixed) is more consistent with a failed or poisoned O2 sensor than
with a failed catalyst. A truly failed catalyst causes the downstream sensor to switch like the
upstream sensor (high activity). A failed sensor stuck at 0.1V generates P0420 as a false code

C. A catalyst contaminated with engine coolant — coolant contamination causes catalyst physical
damage but not a fixed 0.1V downstream signal

D. A downstream sensor measuring exhaust oxygen from an air injection system fault

7. A vehicle has a P0420. Upstream O2 sensor switching is normal. The downstream O2 sensor is
monitored during a steady highway cruise — it shows slow but definite voltage oscillations
between 0.3V and 0.7V at a frequency of approximately 0.8 Hz. The MOST likely conclusion is:

A. Normal catalyst operation — downstream sensor oscillations between 0.3V and 0.7V confirm
the catalyst is efficiently buffering the upstream sensor's switching

B. A degraded catalytic converter — a functional catalyst with high oxygen storage capacity holds
the downstream sensor voltage stable near 0.6-0.7V with minimal oscillation. Oscillations
between 0.3V and 0.7V at 0.8 Hz indicate the catalyst's oxygen storage capacity is depleted — it
can no longer buffer upstream exhaust variation, causing the downstream sensor to begin switching
like the upstream sensor, which is the mechanism by which the PCM detects catalyst efficiency
loss

C. A failed upstream O2 sensor — upstream sensor faults cause downstream sensor oscillations by
allowing uncontrolled rich-lean cycling

D. A normal downstream sensor response to load changes during highway cruise — voltage
oscillations at highway speed are expected and do not indicate catalyst degradation



8. A vehicle has a PO136 — O2 Sensor Circuit Bank 1 Sensor 2 (downstream). The technician
checks sensor signal voltage at the PCM connector — the signal wire reads 0.45V constant with
the engine at operating temperature. The upstream sensor is switching normally. The MOST likely
cause is:

A. A normal downstream O2 sensor reading — 0.45V constant is the expected downstream sensor
reading for a vehicle with a functioning catalyst

B. A downstream O2 sensor stuck at mid-range voltage (0.45V) — a sensor producing a constant
voltage at the stoichiometric midpoint regardless of actual exhaust conditions indicates the sensor
element has degraded and is no longer responsive to oxygen concentration changes. P0136 is set
when the PCM detects insufficient signal activity from the downstream sensor

C. A short to ground on the downstream O2 sensor signal wire — a short to ground pulls the signal
toward OV, not to 0.45V

D. A rich exhaust condition causing the downstream sensor to stabilize at 0.45V from excess fuel
vapors coating the sensor element

9. A vehicle has a P0141 — O2 Sensor Heater Circuit Bank 1 Sensor 2. The technician measures
heater circuit resistance at the sensor connector — 8.2 ohms. Specification is 4-8 ohms. The
MOST likely cause is:

A. A PCM heater driver fault — the driver is tested by circuit voltage, not sensor resistance
B. A failed sensor ground circuit — ground faults produce voltage faults, not resistance increases

C. A failed O2 sensor heater element — a heater resistance of 8.2 ohms above the maximum
specification of 8 ohms confirms the heater winding has developed increased resistance from
degradation. The heater draws less current than specified, cannot bring the sensor element to
operating temperature within the PCM's expected time window, and sets PO141

D. An open heater supply circuit — an open heater supply produces infinite resistance, not 8.2
ohms

10. A vehicle has a PO171 — System Lean Bank 1. The upstream O2 sensor on Bank 1 is monitored
— the sensor switches between 0.1V and 0.9V at 2 Hz at idle. The MOST likely conclusion
regarding the O2 sensor is:

A. The upstream O2 sensor is functioning normally — switching between 0.1V and 0.9V at
approximately 2 Hz at idle is normal narrow-band O2 sensor operation confirming the sensor is



active and responsive. The PO171 lean condition is from another cause — a vacuum leak, low fuel
pressure, or MAF fault — not from a failed O2 sensor

B. A failed O2 sensor — 2 Hz switching rate is too slow for a functioning sensor
C. A contaminated O2 sensor — a contaminated sensor switches at high frequency, not 2 Hz

D. The O2 sensor is producing false lean readings causing the PCM to develop positive fuel trims

11. A vehicle has a P0401 — EGR Insufficient Flow. The technician performs an EGR passage
cleaning — significant carbon buildup is removed from the EGR ports and passages. After
cleaning, the EGR valve is commanded open at idle — the engine stumbles. The PO401 monitor
runs and passes after the cleaning. The MOST likely conclusion is:

A. A faulty DPFE sensor was masking the carbon deposits — the monitor passing confirms the
sensor is now reading correctly after cleaning

B. A faulty EGR valve prevented the P0401 from running before cleaning — valve replacement is
still required despite the monitor passing

C. The carbon deposits in the EGR passages were confirmed as the cause of P0401 — the idle
stumble confirms the valve opens and exhaust gas now flows through the cleaned passages, and
the DPFE sensor confirming sufficient flow (monitor passes) confirms the passages are now clear.
The repair is complete

D. The EGR passages require annual cleaning to prevent recurrence — the monitor passing does
not confirm the repair is permanent

12. A vehicle has a P0420 confirmed after ruling out exhaust leaks, a failed downstream sensor,
and fuel system issues. The technician performs a catalyst efficiency test — the downstream sensor
begins switching like the upstream sensor under moderate cruise conditions. The technician should
NEXT:

A. Perform a five-gas exhaust analysis to confirm combustion quality before condemning the
catalyst

B. Replace the catalytic converter — the catalyst efficiency test confirms the downstream sensor
switching like the upstream sensor, indicating the catalyst has lost its oxygen storage capacity and
can no longer buffer exhaust variations. With exhaust leaks, sensor faults, and fuel system issues
already ruled out, the catalyst is the confirmed cause

C. Check for engine coolant in the exhaust — coolant contamination must be ruled out before
catalyst replacement



D. Inspect the catalyst for physical damage — a physically damaged catalyst requires a different
replacement procedure

13. A vehicle has a P0403 — EGR Circuit Malfunction. The technician measures EGR valve coil
resistance — 16 ohms. EGR valve specification is 14—22 ohms. Supply voltage at the EGR valve
connector = 12.4V. Ground circuit voltage drop = 0.08V. PCM command signal is confirmed
present with a scan tool. The MOST likely cause is:

A. A clogged EGR passage — passage restrictions do not generate P0403 circuit codes

B. A PCM driver fault — with all measurable circuit inputs within specification (resistance, supply,
ground, command signal confirmed), the fault is in the PCM driver circuit that cannot properly
process or deliver the correct command output despite confirmed circuit integrity

C. A failed EGR valve position sensor — the position sensor circuit is separate from the coil circuit
tested here

D. An EGR valve with excessive carbon preventing mechanical valve movement despite correct
electrical circuit

14. A vehicle has a P0420. The technician uses a five-gas exhaust analyzer at the tailpipe. Results:
HC =45 ppm, CO = 0.08%, CO2 = 14.8%, O2 = 0.4%, NOx = 120 ppm. The MOST appropriate
interpretation is:

A. The catalyst has failed — elevated HC at the tailpipe confirms the catalyst is not oxidizing
hydrocarbons

B. A failed upstream O2 sensor is causing false P0420 storage despite normal five-gas results

C. A failed downstream O2 sensor is generating the P0420 — the five-gas results show low HC,
low CO, high CO2, and low O2, which are the hallmarks of good combustion and efficient catalytic
conversion. These results are inconsistent with a truly failed catalyst — a degraded catalyst
producing P0420 would show elevated tailpipe HC and CO. The five-gas data strongly suggests
the catalyst is functioning and the P0420 is from a sensor fault rather than genuine catalyst failure

D. The catalyst is functioning correctly — P0420 is always a false code when five-gas results are
within specification

15. A vehicle has a PO131 — O2 Sensor Circuit Low Voltage Bank 1 Sensor 1 (upstream). The
sensor signal voltage measures 0.05V constant at operating temperature with the engine running
rich (LTFT = -14%). The MOST likely cause is:



A. The sensor is reading correctly — 0.05V confirms the lean condition despite the LTFT
indicating rich

B. A normal upstream sensor reading — 0.05V is within normal O2 sensor range

C. A contaminated or failed upstream O2 sensor — a sensor stuck at 0.05V (lean) while the engine
is actually running rich (LTFT = -14%) is producing a false lean signal. The discrepancy between
sensor reading (lean) and actual operating condition (rich) confirms the sensor is not responding
correctly to exhaust oxygen content. The sensor is stuck at a falsely low voltage while causing the
PCM to continuously attempt to enrich the mixture

D. A PCM driver fault causing the signal to be pulled to 0.05V — PCM driver faults affect output
circuits, not input sensor signal wires

16. A vehicle has a P0401. The EGR valve opens correctly. The DPFE sensor signal voltage with
EGR commanded open = 3.1V — within specification. After a drive cycle, P0401 returns. The
technician inspects the DPFE sensor hoses — both hoses connecting the DPFE sensor to the EGR
pipe are intact and clear. The MOST likely cause is:

A. A failed EGR valve — the valve opens correctly ruling out a valve fault

B. A failed DPFE sensor producing intermittent out-of-range readings that occasionally fall below
threshold — a DPFE sensor that reads within specification during static testing but produces out-
of-range readings during actual drive cycle conditions (load, temperature, vibration) generates
P0401 intermittently. The sensor must be monitored during actual driving conditions that replicate
the DTC setting event

C. Carbon deposits in the DPFE sensor hoses that are not visible during inspection

D. An EGR passage restriction that only appears under load — the EGR system tests correctly at
idle but restricts under driving conditions

17. A vehicle has a PO135 — O2 Sensor Heater Circuit Bank 1 Sensor 1. The heater circuit
resistance at the sensor = 5.1 ohms — within specification. Supply voltage to the heater = 12.4V.
The technician monitors the heater current during cold startup — the current is 0.2 amperes.
Specification is 1.5-2.5 amperes at cold startup. The MOST likely cause is:

A. A high-resistance open in the heater supply circuit — supply voltage is confirmed at 12.4V,
ruling out an open supply

B. A short in the heater ground circuit — a shorted ground reduces voltage drop, not current



C. A high-resistance open in the heater ground circuit — supply voltage of 12.4V is confirmed at
the heater supply terminal, but current flow of only 0.2 amperes with a 5.1-ohm heater resistance
implies a significant resistance exists in the circuit beyond the heater element. An open or high-
resistance ground circuit after the heater element limits current flow despite normal supply voltage
and normal heater resistance — the voltage drop is occurring in the ground circuit

D. A PCM heater driver fault — the PCM supplies the heater ground on most systems; a high-
resistance PCM ground driver would reduce heater current while supply voltage and sensor
resistance appear normal

18. A vehicle has a P0420. The upstream O2 sensor on Bank 1 is compared to the upstream sensor
on Bank 2 — Bank 1 upstream switches between 0.1V and 0.95V at 1.8 Hz, Bank 2 upstream
switches between 0.1V and 0.95V at 2.0 Hz. Both downstream sensors show stable voltage near
0.72V at highway cruise. P0420 is stored only on Bank 1. The technician should NEXT:

A. Replace the Bank 1 upstream O2 sensor — Bank 1 switching at 1.8 Hz versus Bank 2 at 2.0 Hz
confirms Bank 1 sensor degradation

B. Compare Bank 1 downstream sensor behavior during an aggressive acceleration and
deceleration test — with both upstream sensors switching comparably and the downstream sensors
both showing stable voltage near 0.72V, the P0420 may be set during a specific operating condition
not reproduced during highway cruise. Dynamic testing that stresses the catalyst oxygen storage
capacity during rapid load changes may reveal Bank 1 downstream sensor activity that differs from
Bank 2

C. Replace the Bank 1 catalytic converter — the downstream sensor showing near-stable 0.72V
confirms catalyst efficiency is below threshold

D. Replace the Bank 1 downstream O2 sensor — a sensor reading stable 0.72V on a functioning
catalyst is behaving normally and does not require replacement

19. A vehicle has a P0401 — EGR Insufficient Flow. The EGR system uses a vacuum-controlled
diaphragm valve. Engine vacuum at the EGR valve vacuum port = 18 inches Hg. The EGR valve
diaphragm does not move when vacuum is applied during a bench test. The MOST likely cause is:

A. A failed EGR vacuum modulator — the vacuum modulator controls vacuum delivery; it is not
tested in this bench test

B. A clogged EGR passage — passage restrictions prevent gas flow but do not prevent diaphragm
movement when vacuum is applied externally



C. A ruptured or hardened EGR valve diaphragm — when vacuum is applied to the valve vacuum
port and the diaphragm does not move, the diaphragm has either failed (ruptured, allowing vacuum
to bleed through) or has stiffened with age to the point where it cannot respond to vacuum. Either
condition prevents the valve from opening during normal operation and causes P0401

D. A failed EGR position sensor — position sensor faults cause circuit codes, not diaphragm
movement failure

20. A vehicle has a P0420 and the technician has confirmed the catalyst has failed. The engine has
187,000 miles. Before installing a replacement catalytic converter, the technician should:

A. Perform a cylinder leakdown test to confirm no engine mechanical faults exist before installing
the new catalyst

B. Identify and repair the root cause of catalyst failure before replacing the converter — common
causes of premature catalyst failure include engine oil consumption burning through the catalyst,
coolant intrusion from a head gasket leak, excessive richness from a fuel system fault, persistent
misfires depositing unburned fuel in the catalyst, or phosphorus/sulfur fuel contamination.
Installing a new catalyst without addressing the root cause will cause the replacement to fail
prematurely

C. Replace both upstream and downstream O2 sensors simultaneously with the catalyst — sensor
replacement is always recommended with catalyst replacement

D. Flush the exhaust system with a chemical catalyst cleaner before installing the new converter

21. A vehicle has a P0402 — EGR Excessive Flow. The PCM commands the EGR valve to 0%
(fully closed). A scan tool shows the EGR valve position sensor reading 0%. Engine idle quality
is rough and unstable. NOx emissions at idle are very low. The MOST likely cause is:

A. A stuck-closed EGR valve — a stuck-closed valve produces no EGR flow and does not cause
rough idle from EGR at idle

B. An EGR valve that is mechanically stuck open despite reading 0% position — the position
sensor is reading 0% (closed) but actual EGR flow is occurring as evidenced by rough idle and
low NOx (exhaust gas diluting the combustion mixture). The position sensor has failed or has a
calibration offset while the valve is physically open

C. A clogged EGR passage causing reverse flow — clogged passages cannot produce excessive
flow

D. A DPFE sensor fault commanding excessive EGR while the valve is actually closed



22. A vehicle has a P0130 — O2 Sensor Circuit Bank 1 Sensor 1. The sensor signal voltage is
monitored — the sensor produces a fixed 0.45V constant signal at all operating conditions
including rich and lean commanded excursions. The MOST likely cause is:

A. A normal upstream O2 sensor reading — 0.45V is the stoichiometric reference voltage

B. A contaminated or internally failed narrow-band O2 sensor — a sensor producing a constant
0.45V (mid-range voltage) regardless of rich or lean exhaust conditions has a failed sensor element.
The element is no longer electrochemically active and defaults to the reference midpoint voltage.
This is a classic "lazy sensor" or "dead sensor at mid-range" failure pattern that prevents the PCM
from entering proper closed-loop fuel control

C. A short to voltage on the O2 sensor signal wire pulling it to 0.45V

D. A failed PCM O2 sensor input circuit defaulting the signal to stoichiometric reference voltage

23. A vehicle has a P0401. The DPFE sensor is tested — DPFE signal at key-on engine-off =0.55V
(normal atmospheric reference). With EGR commanded open at idle, DPFE signal = 0.52V (drops
slightly below atmospheric). Specification with EGR open at idle is 2.5-3.5V above baseline. The
MOST likely cause is:

A. A failed DPFE sensor — the sensor shows a slight signal drop instead of a rise when EGR opens
B. A normal DPFE sensor response — 0.52V is within the specification range for the DPFE sensor

C. A reversed DPFE sensor hose connection — if the high-pressure and low-pressure reference
hoses to the DPFE sensor are connected to opposite ports (swapped), the sensor reads a negative
differential pressure (below atmospheric) when EGR flows rather than the expected positive
differential — producing a slight voltage decrease instead of the expected voltage increase when
EGR opens

D. A clogged EGR passage — a clogged passage produces near-zero DPFE signal, not a negative
response

24. A vehicle has a P0420. The downstream O2 sensor voltage is monitored during a coast-down
deceleration from 65 mph to 15 mph with the throttle closed. During coast-down, the upstream
sensor drops to 0.05V (lean — fuel cut). The downstream sensor voltage should:

A. Drop immediately to 0.05V following the upstream sensor with no lag — this confirms catalyst
failure



B. Hold near 0.6-0.7V during the initial coast-down and gradually drop toward lean only after the
catalyst's oxygen storage capacity is exhausted — a functioning catalyst stores oxygen during the
lean coast event. The downstream sensor reads the buffered exhaust after the catalyst and does not
immediately follow the upstream sensor lean drop. The time delay before the downstream sensor
goes lean is directly proportional to the catalyst's remaining oxygen storage capacity — a longer
delay confirms better catalyst health

C. Immediately spike to 1.0V rich and then gradually drop to lean during coast-down

D. Remain fixed at 0.72V throughout the entire coast-down as an indicator of catalyst oxygen
storage

25. A vehicle has a P0401. The technician performs an EGR valve position sweep test — the PCM
commands the EGR valve from 0% to 100% in 10% increments. The EGR valve position sensor
follows the command accurately from 0% to 40% but sticks at 40% for all commands from 40%
to 100%. The MOST likely cause is:

A. A failed DPFE sensor — position sensor following is not DPFE sensor related

B. A correctly functioning EGR valve — stopping at 40% is within normal EGR valve travel for
this platform

C. Carbon deposit buildup on the EGR valve pintle preventing full travel — the valve opens
correctly to 40% confirming electrical function and partial mechanical function. Carbon
accumulated on the valve pintle or in the valve bore prevents the valve from traveling beyond 40%
open. This partial restriction causes PO401 under conditions where more than 40% EGR flow is
commanded, typically under moderate to heavy load

D. A failed EGR position sensor — a failed position sensor would not accurately follow commands
from 0-40%

26. A vehicle has a PO135 — O2 Heater Circuit Bank 1 Sensor 1. The heater supply fuse is
confirmed intact. Supply voltage at the heater terminal = 0.1V. The ignition is confirmed ON. The
MOST likely cause is:

A. A failed O2 sensor heater element — a failed heater element causes resistance faults, not supply
voltage faults

B. An open circuit in the heater supply wiring between the fuse and the sensor — 0.1V at the heater
supply terminal with the ignition on and the fuse intact confirms an open in the supply wire from
the fuse to the heater terminal. Full battery voltage should be present at the heater supply terminal
at all times the fuse is intact and the ignition is on



C. A failed PCM heater driver — PCM heater drivers control the ground side, not the supply side

D. A blown heater supply fuse — the fuse is confirmed intact, ruling out this cause

27. A vehicle has a P0420. The downstream O2 sensor on Bank 1 is monitored during a scan tool
active catalyst efficiency test. The sensor switches rapidly between 0.1V and 0.9V at 2.1 Hz —
essentially mirroring the upstream sensor. Bank 2 downstream sensor is stable near 0.68V. The
MOST likely conclusion is:

A. The Bank 1 downstream O2 sensor has failed and is mirroring the upstream sensor
electronically

B. A failed Bank 1 catalytic converter — the Bank 1 downstream sensor switching at the same
frequency and amplitude as the upstream sensor confirms the Bank 1 catalyst has no remaining
oxygen storage capacity. The catalyst can no longer buffer upstream exhaust variations, causing
the downstream sensor to directly track upstream sensor activity — the definitive P0420 catalyst
failure pattern

C. An exhaust leak between the Bank 1 upstream sensor and catalyst — an exhaust leak would
lean out the downstream reading, not cause mirroring

D. A failed Bank 1 upstream O2 sensor producing false switching that drives the downstream
sensor

28. A vehicle has a PO138 — O2 Sensor High Voltage Bank 1 Sensor 2. The downstream sensor
reads 0.92V constant at cruise. Fuel trims are normal (STFT £2%, LTFT +1%). The upstream
sensor switches normally. The MOST likely cause is:

A. A rich exhaust condition causing the downstream sensor to read high voltage correctly

B. A failed downstream O2 sensor stuck at high voltage — normal fuel trims with a normally
switching upstream sensor confirm the engine is managing the air-fuel ratio correctly. A
downstream sensor stuck at 0.92V while fuel trims are normal indicates the sensor has failed and
is producing a false high-voltage signal rather than the actual post-catalyst exhaust oxygen content

C. A leaking fuel injector on Bank 1 causing excess fuel to pass through the catalyst and produce
high downstream O2 voltage

D. A catalyst overheating condition causing the downstream sensor to read high voltage from
thermal effects



29. A vehicle has a P0401 after a recent EGR valve replacement. The new EGR valve commands
and positions correctly. The DPFE sensor reads appropriately. A scan tool functional test passes.
P0401 returns on the next extended highway drive. The MOST likely cause is:

A. A defective replacement EGR valve — back-to-back EGR valve failures are uncommon without
an identifiable root cause

B. A DPFE sensor fault that only manifests under highway driving load and temperature

C. Carbon deposits in the EGR passages downstream of the new valve — the new EGR valve
functions correctly but carbon-restricted passages downstream of the valve limit actual exhaust
gas flow under highway load conditions. The new valve opens as commanded but the restricted
passages cannot deliver the required EGR volume to pass the flow monitor under high-demand
conditions

D. An EGR cooler restriction on vehicles equipped with EGR cooling — a restricted EGR cooler
limits flow under load without affecting idle or static tests

30. A vehicle has both a PO171 — System Lean Bank 1 and a P0130 — O2 Sensor Circuit Bank 1
Sensor 1. The upstream Bank 1 O2 sensor signal is monitored — it reads 0.05V constant (lean
fixed). LTFT Bank 1 = +28%. The MOST likely explanation for both codes from this single root
cause is:

A. A vacuum leak caused both codes — vacuum leaks cause lean conditions but not O2 sensor
circuit codes

B. A lean exhaust condition from a vacuum leak caused the O2 sensor to read constant lean — the
P0130 is a false code

C. A lean exhaust condition alone cannot cause both a sensor circuit fault code and a fuel trim
deviation — two independent faults are present

D. A failed Bank 1 upstream O2 sensor stuck at 0.05V (lean fixed) — the sensor stuck lean causes
the PCM to continuously add fuel (LTFT +28%) in an attempt to correct the false lean reading.
The P0130 is set because the PCM detects insufficient sensor activity (the sensor never switches).
The PO171 develops from the chronic over-enrichment attempt that cannot satisfy the false lean
sensor reading — or alternatively, the sensor is reading lean because there is a genuine lean
condition and the sensor is stuck lean confirming it. Both codes from a single failed sensor causing
both insufficient activity (P0130) and driving lean fuel trim correction (PO171)

31. A vehicle has a P0401. The EGR system uses a differential pressure feedback EGR (DPFE)
sensor. Both DPFE sensor hoses are intact. The DPFE sensor is replaced. P0401 returns. The EGR



valve is replaced. P0401 returns. The technician commands the EGR open — the engine stumbles.
The MOST likely remaining cause is:

A. A PCM fault preventing EGR flow monitoring from completing correctly

B. A clogged EGR orifice tube or EGR passages downstream of the valve — the engine stumbling
when EGR is commanded open confirms gas flow is occurring. The EGR valve opens (confirmed
by stumble) and the DPFE sensor is new, yet PO401 returns. The only remaining flow restriction
in the system is downstream passage carbon buildup or a clogged orifice tube in the EGR pipe —
restricting flow below the DPFE sensor's minimum threshold under monitored driving conditions
despite some flow occurring at idle

C. A broken vacuum line to the EGR vacuum modulator — vacuum modulator faults affect valve
operation, not DPFE sensor reading

D. A faulty EGR temperature sensor causing false PO401 storage — temperature sensors can
generate circuit codes, not flow codes

32. A vehicle has a P0420. No exhaust leaks are found. Downstream O2 sensor tests normal. Five-
gas analysis shows: HC = 280 ppm, CO = 1.4%, CO2 = 13.1%, O2 = 0.8%. The engine oil level
is 2 quarts low. The customer reports consuming approximately 1 quart of oil per 1,000 miles. The
MOST likely cause of catalyst failure is:

A. The low oil level is causing increased exhaust temperature that degrades the catalyst

B. Excessive engine oil consumption passing through the combustion chamber and exhaust system
— oil burning in the combustion chamber produces oil vapor and phosphorus compounds (from
ZDDP oil additive) in the exhaust stream. Phosphorus is a catalyst poison that coats the catalyst
substrate and irreversibly deactivates the precious metal oxidation sites over time. The five-gas
results (elevated HC and CO with slightly reduced CO2) confirm reduced catalyst efficiency, and
oil consumption is the root cause

C. The P0420 is from a failed downstream O2 sensor caused by oil contamination — the sensor
tested normal, ruling out this cause

D. Low oil level causing engine misfire that deposits unburned fuel in the catalyst

33. A vehicle has a P0141 — O2 Sensor Heater Bank 1 Sensor 2. The technician supplies 12V
directly to the heater supply terminal and grounds the heater ground terminal — the sensor body
becomes warm within 30 seconds. The MOST likely cause of P0141 is:

A. A failed O2 sensor heater element — the heater warms correctly when powered externally,
ruling out an internal heater failure



B. A failed PCM heater driver — the heater is confirmed functional externally. PO141 with a
confirmed functional heater element points to a PCM heater driver that cannot supply adequate
ground current to the heater circuit during normal operation. The PCM driver circuit should be
tested for voltage drop during commanded heater operation

C. An open heater supply circuit — supply circuit faults are ruled out because external power was
confirmed functional

D. A blown heater circuit fuse — fuse integrity must be confirmed regardless of external power
test results

34. A vehicle has a P0401. The EGR system uses a linear EGR valve with a position sensor. The
scan tool shows the EGR position PID accurately following PCM commands. The DPFE hoses are
clear. The DPFE sensor is new. The EGR passages were cleaned during a recent service. P0401
returns consistently under load. The technician connects a vacuum gauge to the EGR pipe upstream
of the EGR valve — 0 inches Hg at idle, rising to 2 inches Hg at 3,000 RPM under load.
Specification is minimum 8 inches Hg at 3,000 RPM. The MOST likely cause is:

A. A clogged EGR passage — passages were confirmed clean during recent service
B. A failed EGR valve — the valve positions correctly ruling out a valve fault

C. A restricted or blocked EGR tube from the exhaust manifold — the source of exhaust
backpressure for EGR is the connection from the exhaust manifold to the EGR valve. If this tube
is restricted or clogged, even a fully opening EGR valve cannot receive adequate exhaust gas
pressure to flow EGR through the system — producing low upstream EGR pipe pressure and
P0401 under load despite a correctly functioning valve

D. A failed exhaust backpressure sensor on this EGR system variant — a failed sensor generates
circuit codes, not flow codes

35. A vehicle has a P0420. The downstream O2 sensor is replaced. P0420 returns within 500 miles.
The technician performs a catalyst test — the downstream sensor begins switching. The MOST
likely cause is:

A. The replacement downstream O2 sensor is also defective — back-to-back sensor failures are
statistically unlikely

B. A failed catalytic converter that was incorrectly attributed to a sensor fault — the original P0420
was a genuine catalyst efficiency fault. Replacing the downstream O2 sensor did not resolve the
catalyst efficiency problem. The P0420 returns because the new (functional) downstream sensor
correctly detects the degraded catalyst, confirming the catalyst requires replacement



C. An exhaust leak between the upstream sensor and the catalyst — a post-repair exhaust leak was
introduced during the sensor replacement

D. A fuel system rich condition that has damaged the new downstream sensor and the catalyst
simultaneously

36. A vehicle has a P0401 and a P0402 stored simultaneously — both insufficient flow and
excessive flow codes present at the same time. The MOST likely cause is:

A. Two independent EGR system faults occurring simultaneously — P0401 and P0402 cannot be
caused by the same component

B. A failed DPFE sensor producing out-of-range signals that cause the PCM to set both flow codes
— a DPFE sensor with an erratic or drifting signal can cause the PCM to detect flow as
simultaneously too low in one operating mode and too high in another, or the erratic sensor signal
crosses both monitor thresholds on the same drive cycle, generating both codes from a single
sensor fault

C. A stuck-open EGR valve causing P0402 and clogged EGR passages causing P0401
simultaneously

D. A failed EGR position sensor causing the PCM to misinterpret valve position and set both flow
codes

37. A vehicle has a P0420 and a P0430 — Catalyst Efficiency Below Threshold Bank 2. Both
catalysts are below efficiency threshold. Before replacing both catalytic converters, the technician
should MOST importantly:

A. Replace both upstream O2 sensors — dual catalyst failure always indicates upstream sensor
failure

B. Inspect for a misfire condition, engine oil consumption, coolant consumption, or a rich fuel
system fault — simultaneous failure of both catalysts suggests a shared root cause rather than two
independent catalyst failures. Both catalysts are exposed to the same exhaust stream conditions
(combustion quality, oil, coolant contamination). A persistent misfire depositing unburned fuel, oil
burning from consumption, coolant intrusion from a head gasket, or a chronic rich condition
damages both catalysts simultaneously

C. Replace both downstream O2 sensors — both downstream sensors may be falsely triggering
both catalyst codes

D. Perform an exhaust restriction test to confirm the catalysts are not physically blocked



38. A vehicle has a P0132 — O2 Sensor High Voltage Bank 1 Sensor 1. The upstream sensor reads
0.95V constant at idle with normal air-fuel ratio commanded by the PCM. Fuel trims are STFT =
-18%, LTFT = -22%. The MOST likely cause is:

A. A rich condition from a leaking injector causing the sensor to read 0.95V correctly

B. A normal upstream O2 sensor reading — 0.95V is within the rich range of normal O2 sensor
operation

C. A failed upstream O2 sensor stuck at high voltage — the sensor reads 0.95V constant (rich)
while the PCM has developed significant negative fuel trims (-18% STFT, -22% LTFT) in an
attempt to lean out the mixture in response to the false rich sensor signal. The actual air-fuel ratio
is being driven lean by the PCM overcorrection, but the failed sensor continues to read rich — the
discrepancy between extremely negative fuel trims and a constantly rich sensor signal confirms
the sensor is producing a false signal

D. An exhaust restriction causing exhaust gas recirculation into the intake that enriches the mixture
and drives the O2 sensor high

39. A vehicle has a P0401. The EGR system uses a vacuum solenoid to modulate vacuum to the
EGR valve. The EGR vacuum solenoid is commanded on — vacuum at the EGR valve port = 0
inches Hg. Vacuum at the solenoid inlet = 18 inches Hg. EGR solenoid resistance = 24 ohms
(specification 20-30 ohms). The MOST likely cause is:

A. A clogged EGR passage — passage faults affect gas flow after the valve, not vacuum delivery
to the valve

B. A failed EGR valve diaphragm — the diaphragm is not tested in this vacuum supply test

C. A mechanically failed EGR vacuum solenoid — with correct vacuum at the solenoid inlet (18
inches Hg) and correct solenoid resistance (within specification), the solenoid is receiving
adequate vacuum supply and has correct electrical impedance. However, 0 inches Hg at the
solenoid outlet when commanded on confirms the solenoid is not passing vacuum through to the
EGR valve despite correct inputs — the solenoid's internal valve is stuck or blocked

D. An open circuit in the EGR vacuum solenoid wiring — resistance within specification rules out
an open circuit

40. A vehicle has a P0420. The technician monitors the Bank 1 downstream O2 sensor during a
steady 55 mph cruise — the sensor reads a stable 0.68V. The technician then performs a snap-



throttle acceleration to WOT — during the acceleration the downstream sensor briefly drops to
0.22V then returns to 0.65V. The MOST likely interpretation is:

A. A failed catalyst — a sensor dropping to 0.22V during WOT acceleration confirms the catalyst
cannot store oxygen

B. A normal catalyst response — during snap-throttle acceleration, a brief lean excursion from the
sudden increase in airflow briefly depletes the catalyst's oxygen store and the downstream sensor
momentarily reads lean. The return to 0.65V after the transient confirms the catalyst is restoring
its oxygen buffer — this is normal catalyst behavior during transient conditions, not a failure
pattern

C. A failed downstream O2 sensor unable to maintain stable voltage during transient conditions

D. An exhaust leak momentarily introduced during the snap-throttle event from exhaust manifold
flex

41. A vehicle has a P0401. A thorough EGR system inspection finds all components functional.
The technician reviews the PCM enabling criteria for the EGR monitor — the EGR monitor
requires: coolant temperature above 176°F, engine run time greater than 5 minutes, no other active
DTCs, vehicle speed 35—65 mph for minimum 3 minutes. The vehicle has a P0O116 — Coolant
Temperature Sensor Circuit Range — stored as a pending code. The MOST likely explanation for
P0401 is:

A. The coolant temperature sensor fault is causing the EGR valve to open at incorrect times,
creating flow measurement errors

B. A pending P0116 may be preventing the EGR monitor from enabling correctly — if the PCM
cannot confirm coolant temperature has reached the minimum 176°F enabling threshold due to a
PO116 circuit fault, the EGR monitor may run under incorrect temperature conditions, causing the
flow evaluation to fail. Diagnosing and repairing the PO116 first may resolve the P0401 without
any EGR system repair

C. The P0401 and PO116 are independent faults requiring separate diagnosis

D. A cold coolant temperature sensor reading is commanding the EGR valve open prematurely
before the catalyst is warm, causing insufficient EGR flow to register on the DPFE sensor

42. A vehicle has a P0420 that returns after catalytic converter replacement. The customer reports
blue-gray smoke from the exhaust during cold starts that clears after 2—3 minutes of operation. Oil
consumption is confirmed at 1 quart per 800 miles. The MOST likely cause of the repeat P0420
after catalyst replacement is:



A. The replacement catalytic converter is defective — a new catalyst developing P0420 within a
short period confirms a manufacturing defect

B. A downstream O2 sensor that was damaged by oil from the exhaust stream during the original
catalyst failure period — the sensor requires replacement alongside the catalyst

C. Ongoing engine oil consumption contaminating the replacement catalyst — oil burning during
cold starts (blue-gray smoke) deposits phosphorus and sulfur compounds on the new catalyst
substrate, progressively deactivating the precious metal sites and repeating the original failure. The
root cause — engine oil consumption — must be repaired before or simultaneously with catalyst
replacement to prevent repeat failure

D. A cold-start fuel enrichment fault causing excess hydrocarbon loading on the new catalyst
during warm-up

43. A vehicle has a P0401 on a modern vehicle with an electronically controlled EGR valve and
no DPFE sensor. The EGR flow is monitored by the PCM using O2 sensor feedback, MAF sensor
data, and MAP sensor data to calculate expected EGR flow. All PCM sensor data is within
specification. The EGR valve opens correctly. P0401 persists. The MOST likely cause is:

A. A failed MAP sensor — MAP sensor faults generate sensor circuit codes, not EGR flow codes

B. A clogged EGR passage or EGR cooler — on non-DPFE EGR systems using sensor fusion for
flow detection, the PCM calculates expected EGR flow from sensor inputs and compares it to the
expected dilution effect on MAF, MAP, and O2 data. If all sensors are correct but calculated EGR
dilution effect is insufficient, the EGR passages or cooler are restricting actual flow below what
the correctly positioning valve should deliver

C. A failed EGR valve position sensor — position sensor faults generate circuit codes, not flow
codes on non-DPFE systems

D. A PCM calibration fault — PCM calibration faults require reprogramming, not component
diagnosis

44. A vehicle has a P0420. The technician performs an active regeneration test — the PCM is
commanded to run a rich mixture command for 30 seconds followed by a lean command for 30
seconds while monitoring the downstream O2 sensor. During the rich phase, the downstream
sensor rises to 0.88V. During the lean phase, the downstream sensor immediately drops to 0.08V
with no delay. Bank 2 downstream sensor shows a 12-second delay before dropping during the
lean phase. The MOST likely conclusion is:



A. The Bank 1 downstream O2 sensor has failed — a failed sensor always shows immediate lean
response to a commanded lean phase

B. The Bank 1 catalyst has significantly reduced oxygen storage capacity — the 0-second delay
before the Bank 1 downstream sensor drops lean during the lean phase (versus 12 seconds for
Bank 2) confirms Bank 1 catalyst cannot store any oxygen. A catalyst with healthy oxygen storage
buffers the lean command for several seconds before the downstream sensor registers the lean
exhaust — the delay time is directly proportional to remaining oxygen storage capacity

C. The Bank 2 catalytic converter has failed — a 12-second delay confirms Bank 2 catalyst has
depleted its oxygen storage

D. Both upstream O2 sensors have failed — upstream sensor faults cause the rich-lean phase test
to produce inaccurate downstream results

45. A vehicle has a P0401. The EGR valve, DPFE sensor, and passages are all confirmed
serviceable. The technician reviews the DPFE sensor hose routing — the upstream hose (high-
pressure reference) connects downstream of the EGR orifice tube, and the downstream hose (low-
pressure reference) connects upstream of the EGR orifice tube. The MOST likely cause of P0401
is:

A. A blocked DPFE orifice tube — a blocked orifice tube prevents pressure differential from
developing between the two hoses

B. A failed DPFE sensor — incorrect hose routing generates P0401 from a sensor fault

C. The DPFE hoses are connected in reverse — the high-pressure reference hose should connect
UPSTREAM of the EGR orifice tube (where exhaust pressure is higher during EGR flow) and the
low-pressure reference hose should connect DOWNSTREAM. If the hoses are swapped, the
sensor reads a negative or near-zero differential rather than the expected positive differential during
EGR flow — causing P0401 even with a perfectly functional EGR system

D. The EGR orifice tube is undersized for the application — an undersized orifice tube prevents
adequate pressure differential

46. A vehicle has a P0135 — O2 Sensor Heater Circuit Bank 1 Sensor 1. The technician checks
heater circuit operation — supply = 12.4V, ground = 0.08V, resistance = 5.8 ohms (within spec).
The sensor body does not warm during a 5-minute engine idle. A current clamp on the heater circuit
shows 0.0 amperes. The MOST likely cause is:

A. A failed O2 sensor heater element that reads within resistance specification when cold but fails
to conduct current under operating conditions



B. A short to ground in the heater circuit — a shorted heater circuit would show high current, not
zero current

C. An open in the PCM heater driver output circuit — supply voltage is confirmed at 12.4V (supply
side is complete). Ground at the heater ground terminal reads 0.08V, which suggests the PCM
driver circuit is providing a ground path — however, zero current flow with correct supply and
apparent ground indicates the PCM driver circuit has an internal open that is not detectable by
static voltage measurement alone

D. A blown heater circuit fuse — the intact supply voltage of 12.4V at the sensor heater terminal
confirms the fuse is not blown

47. A vehicle has a P0420. An exhaust leak is found between the upstream O2 sensor and the
catalytic converter at a cracked flex pipe section. The flex pipe is repaired. P0420 is cleared. The
MOST likely outcome on the next drive cycle is:

A. P0420 will return — an exhaust leak between the upstream sensor and catalyst always causes
permanent catalyst damage

B. The P0420 will not return if the exhaust leak was the sole cause — an exhaust leak in this
location introduces oxygen into the exhaust stream between the upstream O2 sensor and the
catalyst inlet. This oxygen makes the downstream sensor read lean (high O2 content past the
catalyst), which the PCM interprets as low catalyst efficiency. Repairing the leak removes the false
oxygen introduction and the downstream sensor returns to reading correct post-catalyst exhaust,
resolving the false P0420

C. P0420 will return only if the downstream O2 sensor was damaged by the extra oxygen exposure

D. P0420 will return because the exhaust leak caused thermal damage to the catalyst substrate from
cold air ingestion

48. A vehicle has a P0138 — Downstream O2 Sensor High Voltage and a P0172 — System Rich,
Both Banks simultaneously. The downstream sensor reads 0.95V constant. STFT =-22%, LTFT =
-18%. The MOST likely single root cause for both codes is:

A. A failed downstream O2 sensor stuck high — a failed downstream sensor does not affect fuel
trims because fuel trim control uses the upstream sensor

B. A failed upstream O2 sensor stuck at high voltage driving rich fuel trim and falsely influencing
the downstream sensor

C. A rich exhaust condition from a system fault (leaking injectors, stuck-open EVAP purge, failing
fuel pressure regulator) causing genuine rich exhaust that drives both the downstream sensor to



high voltage and the PCM to develop negative fuel trims in response — a genuine rich condition
causes both codes simultaneously from the same fuel delivery fault

D. A failed catalytic converter allowing excess fuel vapors to reach the downstream O2 sensor

49. A vehicle has a P0401. The EGR system uses an EGR cooler. The EGR cooler inlet temperature
reads 680°F (normal exhaust temperature). The EGR cooler outlet temperature reads 678°F —

only 2°F of cooling. Specification is minimum 200°F temperature drop across the cooler. The
MOST likely cause is:

A. A failed EGR cooler temperature sensor reading incorrectly — both temperatures being nearly
identical suggests a sensor fault

B. A clogged or failed EGR cooler — an EGR cooler that is internally blocked (carbon deposits,
coolant passage scaling, or physical collapse) cannot transfer heat from the exhaust gas to the
coolant, resulting in near-zero temperature drop across the cooler. A failed EGR cooler also
restricts EGR flow below specification, directly causing P0O401 under load conditions where the
EGR monitor evaluates flow

C. A failed EGR cooler bypass valve stuck open — a stuck-open bypass routes exhaust around the
cooler, preventing cooling but not restricting EGR flow

D. Low coolant flow rate to the EGR cooler — low coolant flow reduces cooling efficiency but
not to a 2°F differential

50. A vehicle has a P0420 that cannot be resolved after replacing the catalytic converter and both
02 sensors on Bank 1 simultaneously. All other exhaust system components test normal. No
exhaust leaks. No misfires. Fuel trims are normal. The MOST likely remaining cause is:

A. A PCM calibration fault — the PCM catalyst monitor threshold requires recalibration after
component replacement

B. A cracked exhaust manifold on Bank 1 creating an internal exhaust leak that introduces oxygen
into the exhaust upstream of the upstream O2 sensor location — an internal exhaust manifold crack
that communicates between a cylinder and the exhaust manifold passage downstream of the
exhaust valve can introduce fresh air (from the valve overlap event) into the exhaust stream. This
oxygen introduction upstream of the upstream sensor affects the sensor reading, and the resulting
abnormal exhaust chemistry can cause P0420 to return despite all downstream components being
new

C. A failed PCM O2 sensor input circuit producing false downstream sensor activity

D. Both replacement O2 sensors are defective from a single manufacturing lot



BONUS SECTION 7: ANSWER KEY AND
EXPLANATIONS

1. C— EGR Valve Functional, Flow Detection or Passage Issue — An idle stumble when the EGR
valve is commanded open is the definitive confirmation that the EGR valve is mechanically
opening and exhaust gas is reaching the intake manifold — a functional EGR valve will always
cause an idle stumble when opened because exhaust gas dilutes the combustible mixture. P0401
with a functional valve that causes idle stumble points to a DPFE sensor fault, EGR flow
monitoring circuit issue, or partial passage restriction that passes enough gas to stumble idle but
fails the DPFE flow threshold under monitored driving conditions.

2. A — Failed EGR Valve — All circuit inputs are confirmed within specification: supply voltage,
ground circuit, and no mechanical binding. The EGR position sensor reads 0% when 45% open is
commanded — the valve is not responding to PCM commands despite correct electrical inputs.
An EGR valve that does not respond to PCM command with all circuit inputs confirmed correct
has an internal failure — the coil may not be producing sufficient magnetic force, the actuator
mechanism has failed, or an internal mechanical fault prevents the valve from moving despite
normal external circuit measurements.

3. C — Clogged EGR Passages — The EGR valve is confirmed opening (correct command
response). However, the DPFE sensor correctly reports low differential pressure (0.8V versus 2.5—
3.5V specification). The DPFE sensor measures the pressure drop across an orifice in the EGR
passage — if the passages are clogged with carbon, minimal gas flows through the system despite
the valve opening, and the DPFE correctly reads low differential pressure from minimal flow. The
low DPFE reading is accurate — it is reporting real low flow caused by passage restriction, not a
sensor fault.

4. B — Stuck-Open EGR Valve — The PCM commands the valve closed (0% position command)
and the position sensor reads 0%, but elevated EGR temperature sensor reading at the EGR inlet
confirms exhaust gas is flowing through the system despite the closed command. The position
sensor is reading 0% but the valve is physically open — either the position sensor has failed and
reads 0% incorrectly while the valve is open, or more commonly the valve is mechanically stuck
open while the position sensor correctly reads the commanded position rather than the actual
position.

5. C — Inspect for Exhaust Leaks Between Upstream Sensor and Catalyst — An exhaust leak
between the upstream O2 sensor and the catalytic converter is the single most important false
P0420 cause to rule out before any component replacement. This location allows atmospheric
oxygen to enter the exhaust stream after the upstream sensor (which reads correctly) but before the
downstream sensor. The downstream sensor sees oxygen-rich post-leak exhaust and reads lean —



the PCM interprets the lean downstream reading as low catalyst efficiency and sets P0420. This is
frequently misdiagnosed as catalyst failure.

6. B— Failed Downstream O2 Sensor — A failed catalyst causes the downstream sensor to mirror
upstream sensor switching activity (high frequency, full amplitude between rich and lean). A fixed
0.1V signal from the downstream sensor indicates the sensor element has failed and is stuck at a
lean fixed output — not that the catalyst has failed. A truly degraded catalyst with zero efficiency
would produce a rapidly switching downstream sensor, not a fixed lean signal. The fixed signal is
the sensor failure pattern, not the catalyst failure pattern.

7. B — Degraded Catalytic Converter — A functioning catalytic converter with high oxygen
storage capacity holds the downstream sensor voltage stable near 0.6—0.7V with minimal
oscillation because the catalyst buffers all upstream exhaust variations. Slow oscillations (0.8 Hz)
between 0.3V and 0.7V indicate the catalyst's oxygen storage capacity is partially depleted — it
can still buffer some upstream variation but not all of it, allowing partial downstream O2 sensor
movement. This is the early catalyst degradation pattern that sets P0420.

8. B — Downstream O2 Sensor Stuck at Mid-Range — A downstream O2 sensor producing a
constant 0.45V regardless of operating conditions has a degraded sensor element that is no longer
electrochemically responsive. The 0.45V constant signal is the stoichiometric midpoint of the O2
sensor output range — a non-responsive sensor defaults to this value because there is no net
electrochemical potential being generated in either direction. The PCM detects insufficient signal
activity from the sensor and sets P0136.

9. C — Failed O2 Sensor Heater Element — A heater resistance of 8.2 ohms exceeds the maximum
specification of 8 ohms. While the difference is small, it indicates the heater winding has developed
elevated resistance from element degradation. The elevated resistance reduces current flow
through the heater circuit, decreasing heat output below what is needed to bring the sensor element
to operating temperature within the PCM's expected timeframe. This slow or incomplete warm-up
causes P0141 — the PCM monitors heater circuit current or warm-up time and sets the code when
heating is insufficient.

10. A — Upstream O2 Sensor Functioning Normally — A narrow-band upstream O2 sensor
switching between 0.1V (lean) and 0.9V (rich) at approximately 2 Hz at idle represents normal
closed-loop fuel control operation. The PCM intentionally oscillates between slightly rich and
slightly lean to maintain average stoichiometry — producing the characteristic rapid switching
pattern. Switching at 2 Hz at idle is within the normal frequency range for a properly functioning
upstream sensor. The PO171 lean condition is from a different source.

11. C — Carbon Deposits Confirmed as P0401 Cause — The complete diagnostic sequence
confirms the diagnosis: carbon deposits restricted EGR passages, EGR valve was functional
throughout (confirmed by idle stumble when commanded open before and after cleaning), cleaning
removed the carbon, post-cleaning DPFE signal confirmed adequate flow (monitor passes), and



the idle stumble after cleaning confirms continued valve function. The repair is complete — the
carbon was the sole cause of P0401 and has been successfully removed.

12. B — Replace Catalytic Converter — The systematic diagnosis has eliminated all alternative
causes: exhaust leaks ruled out, downstream sensor ruled out (tested functional), fuel system issues
ruled out. The catalyst efficiency test — showing the downstream sensor switching like the
upstream sensor — is the definitive confirmation of catalyst oxygen storage capacity failure. With
all other causes eliminated and positive test confirmation of catalyst failure, the catalytic converter
requires replacement.

13. B — PCM Diriver Fault — All externally measurable circuit parameters are within
specification: coil resistance within range, supply voltage correct, ground circuit correct, and PCM
command signal confirmed present at the valve connector. When all external circuit measurements
are within specification but the EGR valve does not function correctly, the fault is in the PCM's
driver output — the circuit internal to the PCM that actually drives the valve solenoid. A PCM
driver can produce a confirmable signal at the external test point while having insufficient current
output to actuate the valve.

14. C — Failed Downstream O2 Sensor Generating False P0420 — Five-gas results showing HC
=45 ppm, CO = 0.08%, CO2 = 14.8%, and O2 = 0.4% are excellent combustion efficiency
numbers — low HC, near-zero CO, high CO2, and very low O2 confirm both good combustion
quality and effective catalytic conversion. A catalyst with these five-gas results is performing
efficiently. The P0420 is not consistent with these tailpipe results and strongly suggests a
downstream O2 sensor fault is producing the false efficiency below threshold reading.

15. C — Contaminated or Failed Upstream O2 Sensor — A normally operating O2 sensor should
read rich (high voltage, 0.7-0.9V) when the LTFT is -14% (PCM is actively reducing fuel delivery,
confirming the engine is running rich). The sensor reading 0.05V (lean fixed) while the actual
exhaust is rich confirms the sensor is not responding to actual exhaust oxygen content — it is stuck
at a false lean signal. This discrepancy between actual operating condition (rich, LTFT -14%) and
sensor reading (0.05V lean) is the classic failed-sensor-stuck-lean pattern.

16. B — Intermittent DPFE Sensor Fault — A DPFE sensor that reads within specification during
static idle testing but produces out-of-range signals during dynamic driving conditions (elevated
temperature, vibration, load-induced pressure changes) is an intermittent fault that cannot be
confirmed by static testing. The sensor must be monitored using a scan tool data logger or graphing
function during the specific driving conditions that trigger P0401 — typically moderate to heavy
load highway driving — to capture the out-of-range signal event that sets the DTC.

17. C — High-Resistance O2 Sensor Heater Ground Circuit — Supply voltage confirmed at 12.4V
confirms the supply side circuit is complete. Heater resistance confirmed at 5.1 ohms is normal.
With a known supply voltage and known heater resistance, the expected current can be calculated
(12.4V /5.1 ohms = 2.4A) — consistent with the specification of 1.5-2.5A. Actual current of only



0.2A confirms a series resistance of approximately 60 ohms in the circuit (12.4V / 0.2A = 62 ohms
total circuit resistance). With the supply and heater confirmed normal, the additional 57 ohms is in
the ground circuit.

18. B — Dynamic Testing Under Load — Both upstream sensors have comparable switching
frequency and amplitude. Both downstream sensors show stable voltage near 0.72V during steady
highway cruise. P0420 is stored only on Bank 1. The steady cruise test is not definitively revealing
a Bank 1 catalyst fault because during steady cruise both catalysts may appear adequately buffering
the exhaust. Dynamic testing that rapidly changes exhaust oxygen content (aggressive acceleration
followed by deceleration) will stress the catalyst's oxygen storage capacity and may reveal Bank
1 downstream sensor behavior that diverges from Bank 2.

19. C — Ruptured or Hardened EGR Valve Diaphragm — The vacuum test is performed directly
on the EGR valve assembly with 18 inches Hg applied to the vacuum port. If the diaphragm has
ruptured, vacuum cannot be sustained and the diaphragm does not develop the pressure differential
needed to move the valve stem. If the diaphragm has hardened from age and heat cycling, it
becomes mechanically stiff and cannot flex in response to vacuum — preventing valve movement
despite correct vacuum supply. Both conditions cause identical bench test results: vacuum applied,
no diaphragm movement.

20. B— Identify and Repair Root Cause Before Installing New Catalyst — A replacement catalytic
converter installed without addressing the underlying cause of the original failure will fail again
— often rapidly. The most common causes of catalyst failure are engine oil consumption
depositing phosphorus catalyst poisons, coolant intrusion from a head gasket leak depositing
silicates, chronic misfires depositing unburned fuel that thermally damages the substrate, excessive
richness, and fuel sulfur content. At 187,000 miles, the probability of an underlying cause is high
and must be identified before replacement.

21. B— EGR Valve Mechanically Open with Failed Position Sensor — The combination of PCM
commanding closed (0%), position sensor reading 0% (closed), but physical evidence of EGR flow
(rough idle from EGR dilution and very low NOx from exhaust gas diluting combustion
temperatures) confirms exhaust gas is entering the intake manifold despite the closed electrical
command and closed sensor reading. The position sensor is reporting the commanded position
(0%) rather than the actual valve position — the valve is physically stuck open while the sensor
confirms the command, not the actual position.

22. B— Contaminated or Failed Narrow-Band O2 Sensor — A narrow-band O2 sensor produces
voltage based on the electrochemical potential generated by the difference in oxygen concentration
between the exhaust gas and the reference air inside the sensor. A sensor element that has failed or
been contaminated by silicone, coolant, or lead cannot generate a valid electrochemical potential
and defaults to producing the equilibrium reference midpoint voltage of approximately 0.45V. This
constant mid-range output prevents proper closed-loop fuel control and generates PO130 for
insufficient sensor activity.



23. C — Reversed DPFE Sensor Hose Connection — The DPFE sensor measures differential
pressure between two reference points in the EGR passage — one upstream (high pressure during
EGR flow) and one downstream (low pressure during EGR flow) of the calibrated orifice. If the
hoses are swapped, the sensor detects a negative differential (low pressure on the high-pressure
port, high pressure on the low-pressure port) — reading backwards relative to actual flow. The
resulting slight voltage decrease instead of voltage increase when EGR opens is the characteristic
reversed-hose DPFE presentation.

24. B — Downstream Sensor Holds Then Gradually Drops Lean — During fuel cut-off coast-
down, the upstream sensor correctly reads lean (minimal exhaust oxygen after fuel cut). A catalyst
with healthy oxygen storage capacity releases its stored oxygen into the lean exhaust stream
passing through it — buffering the downstream sensor from the lean upstream exhaust for several
seconds. The downstream sensor holds near its operating voltage until the catalyst's oxygen storage
is depleted, then gradually drops lean. The duration of the buffering period is proportional to the
remaining oxygen storage capacity.

25. C — Carbon Buildup Preventing Full EGR Valve Travel — The valve accurately follows
commands from 0% to 40% — confirming correct electrical function and mechanical freedom
over that range. The valve sticking at 40% when commanded further confirms a mechanical
obstruction that does not prevent initial opening but limits total travel. Carbon deposits
accumulated on the EGR valve pintle stem or in the valve bore over the range beyond 40% opening
create resistance that exceeds the valve actuator's force, preventing further travel despite correct
electrical commands.

26. B— Open Circuit in Heater Supply Wiring — With the fuse confirmed intact and the ignition
confirmed on, 12V should be present at the heater supply terminal at all times. A reading of 0.1V
at the heater supply terminal with the fuse intact and ignition on confirms an open circuit in the
supply wiring between the fuse and the sensor connector. The voltage drop to 0.1V confirms no
current-carrying path — the voltage is collapsing across the open section of the supply wire. The
supply wire requires inspection and repair.

27. B — Failed Bank 1 Catalytic Converter — Bank 1 downstream sensor switching at 2.1 Hz
between 0.1V and 0.9V — essentially the same frequency, voltage range, and pattern as the
upstream sensor — is the definitive catalyst failure pattern. A functioning catalyst with adequate
oxygen storage capacity prevents the downstream sensor from following upstream activity. When
there is zero remaining oxygen storage capacity, the catalyst cannot buffer any upstream variation
and the downstream sensor directly tracks the upstream sensor — the textbook P0420 catalyst
failure confirmation.

28. B — Failed Downstream O2 Sensor Stuck High — A downstream O2 sensor reading 0.92V
constant during steady cruise while the upstream sensor switches normally and fuel trims are
normal confirms the downstream sensor has failed. Fuel trims near zero confirm the PCM is
correctly managing the air-fuel ratio using the upstream sensor — the actual exhaust leaving the



engine is at stoichiometry. A downstream sensor reading 0.92V (rich) during stoichiometric
operation is not accurately measuring post-catalyst exhaust oxygen content — the sensor is
producing a false high-voltage output.

29. C — Carbon Deposits in EGR Passages Downstream of New Valve — A new EGR valve
eliminates the valve as the cause. Correct valve positioning and DPFE response during static and
idle tests confirm all components are functioning. P0401 returning under highway load confirms
the restriction is present only under high-flow demand conditions. Carbon deposits that partially
obstruct the EGR passages downstream of the valve (in the ports, in the EGR tube to the exhaust
manifold, or in the intake manifold EGR ports) allow marginal flow at idle but cannot pass
adequate EGR volume at higher PCM-commanded flow rates.

30. D — Failed Bank 1 Upstream O2 Sensor Stuck Lean — A single failed upstream O2 sensor
stuck at 0.05V (lean fixed) produces both codes simultaneously: PO130 because the sensor shows
no voltage activity (no switching — just constant 0.05V), and P0171 because the PCM interprets
the constant lean signal as a genuine lean condition and adds maximum fuel trim correction (LTFT
+28%) in response. The sensor is simultaneously causing insufficient activity for P0130 and
driving excessive lean correction for P0171 — both from the single failed sensor.

31. B — Clogged EGR Orifice Tube or Passages — The engine stumble confirms EGR flow is
occurring — the valve opens and gas reaches the intake manifold. A new DPFE sensor and a new
EGR valve have been installed. Yet P0401 returns under driving conditions. The remaining flow
restriction must be in the EGR passages themselves — specifically the orifice tube in the EGR
pipe (which creates the pressure differential the DPFE sensor measures) or carbon deposits in the
exhaust manifold EGR inlet or intake manifold EGR delivery ports that restrict flow below the
DPFE threshold under actual monitored conditions.

32. B — Engine Oil Consumption Poisoning the Catalyst — Five-gas results showing elevated
HC (280 ppm) and elevated CO (1.4%) with reduced CO2 (13.1%) and slightly elevated O2 (0.8%)
are consistent with reduced catalyst efficiency from chemical poisoning. The oil consumption rate
(1 quart per 1,000 miles) and blue-gray smoke confirm oil is entering the combustion chamber.
Phosphorus from ZDDP anti-wear additive in engine oil is one of the most potent catalytic
converter poisons — it deposits on and permanently deactivates the platinum and palladium
catalyst sites, progressively destroying converter efficiency.

33. B — Failed PCM Heater Driver — The heater element is confirmed functional by external
power test (becomes warm within 30 seconds). All circuit inputs are confirmed: supply voltage
correct, ground circuit correct. The heater works when powered externally but not during normal
engine operation when the PCM controls the circuit. The PCM provides the ground path for most
O2 sensor heater circuits through an internal driver transistor. A failed PCM heater driver that
cannot source adequate ground current prevents heater operation despite all external circuit
components being functional.



34. C — Restricted EGR Tube from Exhaust Manifold — EGR flow requires both a functioning
valve and adequate exhaust gas pressure at the valve inlet. The measurement of vacuum at the
EGR pipe upstream of the valve (between the exhaust manifold and the EGR valve) reveals
insufficient exhaust backpressure delivery to the valve — only 2 inches Hg at 3,000 RPM versus
8 inches minimum. With the valve, DPFE sensor, and passages confirmed serviceable, the exhaust
gas supply tube from the exhaust manifold to the EGR valve is restricted — preventing exhaust
gas from reaching the valve with sufficient pressure to drive EGR flow.

35. B — Failed Catalytic Converter Misdiagnosed as Sensor Fault — The original P0420 was a
genuine catalyst efficiency fault. The downstream O2 sensor was replaced as the suspected cause.
However, a new functional downstream sensor placed in a system with a degraded catalyst
correctly detects and reports the catalyst inefficiency — causing P0420 to return with a new sensor
installed. The new sensor is doing its job correctly by reporting what it genuinely measures. The
catalytic converter requires replacement to resolve the confirmed catalyst efficiency fault.

36. B — Failed DPFE Sensor Generating Both Codes — A DPFE sensor with a drifting, erratic,
or out-of-range signal can cause the PCM to detect flow conditions that simultaneously fail both
the insufficient flow threshold (P0401) and the excessive flow threshold (P0402) on the same drive
cycle — if the sensor produces a signal that is too low in one operating mode and too high in
another within the same monitor run. Both codes from a single sensor generating opposite-
threshold failures is the characteristic erratic DPFE sensor failure pattern.

37. B — Identify Shared Root Cause — Simultaneous failure of both Bank 1 and Bank 2 catalytic
converters almost never occurs from independent catalyst degradation — both catalysts are
exposed to the same exhaust stream quality. A shared root cause that damages both catalysts
simultaneously is far more likely: a persistent misfire on either bank deposits unburned fuel in both
converters (converters share a downstream section on many V configurations), engine oil
consumption poisons both catalysts equally, coolant intrusion affects both exhaust streams, or a
chronic rich condition thermally damages both catalysts from excess fuel oxidation heat.

38. C — Failed Upstream O2 Sensor Stuck High — A sensor producing a constant 0.95V (rich
fixed) while the PCM has developed extreme negative fuel trims (STFT -18%, LTFT -22%) reveals
the discrepancy confirming sensor failure. With LTFT at -22%, the PCM is commanding 22% less
fuel than the base calibration — this represents the maximum correction the PCM can apply in the
lean direction. Despite this extreme lean correction, the sensor continues to read rich. The actual
mixture has been driven lean by the PCM over-correction, yet the failed sensor continues
producing a false rich signal — the classic stuck-high sensor pattern.

39. C — Mechanically Failed EGR Vacuum Solenoid — Inlet vacuum confirmed at 18 inches Hg
— adequate vacuum supply is reaching the solenoid. Solenoid resistance within specification —
the coil is electrically functional. Yet 0 inches Hg at the solenoid outlet when commanded on
confirms the solenoid is not passing vacuum through its internal valve despite being electrically
commanded. The solenoid's internal poppet or spool valve is stuck or mechanically blocked — it



is not opening its internal valve to pass vacuum to the EGR diaphragm valve despite receiving
correct electrical command.

40. B— Normal Catalyst Transient Response — During snap-throttle WOT acceleration, a sudden
large increase in airflow creates a momentary lean excursion in the exhaust stream. A functioning
catalyst's oxygen storage briefly releases oxygen in response to the lean transient and then the
downstream sensor reflects the brief lean event as a momentary voltage dip. The rapid return to
0.65V confirms the catalyst is restoring its oxygen buffer after the transient — this brief dip during
a snap-throttle event followed by immediate return to stable voltage is normal catalyst behavior,
not a failure indicator.

41. B — Pending P0116 Inhibiting EGR Monitor Enabling — EGR monitor enabling criteria
include confirmed coolant temperature above 176°F. A pending PO116 coolant temperature sensor
range fault means the PCM cannot confidently confirm the coolant temperature is above the
enabling threshold. If the PCM cannot confirm the temperature prerequisite, the EGR monitor may
either not run at all or may run under incorrect temperature assumptions — producing a P0401
from incorrect test conditions rather than genuine EGR system fault. P0116 must be diagnosed and
repaired before the EGR monitor can be properly evaluated.

42. C — Ongoing Oil Consumption Contaminating Replacement Catalyst — Blue-gray smoke
from cold starts is the clinical presentation of engine oil burning in the combustion chamber. Oil
vapor in the exhaust stream deposits phosphorus and sulfur compounds on the catalyst substrate.
These compounds irreversibly deactivate the precious metal catalyst sites — the same process that
failed the original catalyst is now actively failing the replacement. The engine oil consumption
source (worn valve seals, worn piston rings, worn valve guides) must be repaired before or at the
time of catalyst replacement to prevent the replacement from failing by the same mechanism.

43. B — Clogged EGR Passage or EGR Cooler — On modern EGR systems using sensor fusion
monitoring without a DPFE sensor, the PCM calculates expected EGR flow based on the dilution
effect that EGR gas should have on MAF, MAP, and O2 readings. If all sensors report correctly
but the calculated dilution effect from EGR is insufficient, the EGR passages or cooler are
restricting actual gas flow — the correctly positioned valve is trying to flow gas but the passages
cannot deliver the required volume. Carbon-restricted EGR passages or an internally blocked EGR
cooler are the most common causes on high-mileage vehicles with this system architecture.

44. B — Bank 1 Catalyst Has No Remaining Oxygen Storage — The active regeneration test
creates a controlled rich-lean challenge to directly measure catalyst oxygen storage capacity.
During the lean phase, a catalyst with healthy oxygen storage releases stored oxygen — buffering
the downstream sensor from seeing lean exhaust for several seconds. Bank 1 downstream sensor
dropping to lean with zero delay confirms Bank 1 catalyst has zero oxygen storage remaining —
it has nothing to release during the lean phase. Bank 2's 12-second delay before dropping lean
confirms Bank 2 catalyst has significant remaining oxygen storage capacity and is functioning.



45. C — DPFE Hoses Connected in Reverse — The DPFE sensor's differential pressure
measurement depends on which reference hose is connected to the high-pressure side and which
is connected to the low-pressure side of the EGR orifice tube. The high-pressure reference must
connect upstream of the orifice (where exhaust pressure is higher during EGR flow) and the low-
pressure reference downstream. With the hoses reversed, the sensor measures a backwards
differential — reading negative or near-zero pressure difference during EGR flow — causing the
PCM to conclude insufficient EGR flow and set P0401 despite a perfectly functional EGR system.

46. C — Open in PCM Heater Driver Output Circuit — Supply voltage confirmed (fuse intact,
12.4V at supply terminal). Ground terminal measuring 0.08V suggests the ground side circuit
reaches the sensor. Heater resistance within specification. Yet zero current flow confirms no
current path exists in the circuit. A static voltage measurement at the heater ground terminal can
show near-zero voltage from the PCM's internal pull-down impedance even when the driver
transistor has an open — this is a case where static voltage measurement is insufficient to detect
an open driver. The PCM heater driver output circuit requires dynamic current measurement under
commanded heater operation.

47. B— Exhaust Leak Was the Sole Cause — The flex pipe crack was between the upstream O2
sensor and the catalytic converter — the precise location that causes false P0420. Exhaust leaks at
this location allow atmospheric oxygen to enter the exhaust after the upstream sensor (which reads
correctly based on engine-out exhaust) and before the catalyst inlet. The additional oxygen passing
through the catalyst causes the downstream sensor to read lean post-catalyst exhaust — the PCM
interprets low downstream O2 sensor voltage as low catalyst efficiency. Repairing the leak
eliminates the false oxygen introduction and the P0420 should not return.

48. C — Genuine Rich Condition Causing Both Codes — Both codes sharing a simultaneous
presentation with negative fuel trims confirms a genuine rich exhaust condition from a fuel system
fault. A truly rich exhaust (excess unburned fuel) drives the downstream sensor to high voltage
(P0138) because rich exhaust has very low oxygen content. The same rich exhaust drives the PCM
to develop maximum negative fuel trims (P0O172). Both codes are correct sensor readings of a
genuine rich condition — the root cause is a fuel delivery fault (leaking injectors, stuck-open purge
solenoid, failing fuel pressure regulator, or rich EVAP purge).

49. B — Clogged or Failed EGR Cooler — An EGR cooler with only 2°F temperature drop across
it (680°F inlet, 678°F outlet) versus a specification of 200°F minimum drop has essentially zero
heat transfer occurring. This confirms the EGR cooler's internal cooling passages are blocked —
either severe carbon deposit buildup in the exhaust gas passages, mineral scale buildup in the
coolant passages, or physical internal collapse prevents heat transfer from the exhaust gas to the
coolant. A blocked EGR cooler also restricts exhaust gas flow through the EGR circuit, directly
reducing EGR flow below the minimum specification and causing P0401.

50. B— Cracked Exhaust Manifold Introducing Oxygen Upstream — After replacing the catalyst
and both O2 sensors on Bank 1, all downstream components are new and confirmed functional.



P0420 still returns. The fault must be upstream of the new upstream O2 sensor — a location the
sensor cannot distinguish from a genuine catalyst fault. A cracked exhaust manifold can create an
internal path between a cylinder and the exhaust manifold downstream section — allowing fresh
air from the intake (during valve overlap at low load) to enter the exhaust stream, increasing the
oxygen content that the new upstream sensor measures. This altered upstream sensor reading
produces abnormal exhaust chemistry that causes the PCM to interpret the new catalyst as
inefficient.



