BONUS SECTION 10: TCS AND ESC DIAGNOSIS AND
REPAIR

10 Targeted Practice Questions

1. A traction control system (TCS) reduces wheel spin during acceleration by using two primary
strategies. These strategies are:

A. Increasing tire inflation pressure electronically and reducing differential gear ratio to limit
wheel speed

B. Applying individual wheel braking to the spinning wheel and reducing engine throttle or fuel
delivery to reduce torque output

C. Locking the differential to equalize wheel speed and activating the parking brake briefly on the

spinning wheel

D. Increasing suspension damping on the spinning wheel's corner and reducing power steering
assist to improve traction feedback

2. An electronic stability control (ESC) system monitors vehicle behavior using several sensors
beyond the wheel speed sensors used by ABS and TCS. The additional sensors that ESC
specifically requires include:

A. Brake fluid temperature sensors and caliper pressure sensors at all four wheels

B. A yaw rate sensor (lateral rotation sensor) and a lateral accelerometer (g-sensor), plus a steering
angle sensor

C. Tire pressure sensors at all four wheels to calculate available traction before initiating stability
correction

D. A longitudinal accelerometer and a pitch rate sensor to detect vehicle rotation in the fore-aft
plane

3. During a road test, a technician observes the ESC warning light flashing rapidly while the
vehicle travels in a straight line on a dry road with no driver steering corrections. No warning lights
are solidly illuminated and no codes are stored. The MOST likely cause is:

A. The ESC system is functioning normally and is making micro-corrections continuously in
response to subtle road crown



B. A steering angle sensor that has lost its calibrated zero-point reference and is reporting
directional input that does not match actual vehicle travel

C. A yaw rate sensor with an intermittent output that generates brief false rotation signals triggering
momentary ESC intervention

D. Both B and C are possible causes for this symptom pattern and both should be investigated

4. A vehicle with ESC has all warning lights off during normal driving. However, during a hard
stop on a slippery surface, the vehicle spins out before the ESC can correct the yaw. The technician
performs a scan tool check and finds no codes. The MOST likely explanation is:

A. The ESC system correctly detected the yaw and attempted intervention but the road conditions
exceeded the physical limits of what tire traction could correct

B. The ESC system has a calibration drift that causes it to delay intervention beyond the correctable
threshold

C. The ABS system disabled ESC during the hard stop since ABS and ESC cannot operate
simultaneously

D. The ESC threshold requires 3 seconds of sustained yaw before activation, which was too slow
for the sudden slippery surface event

5. A technician replaces the steering rack on a vehicle with ESC. After the repair, the vehicle
handles normally and all warning lights are off at startup. However, the ESC light flashes during
the first turn after every startup. After completing the turn, the light goes off and ESC functions
normally for the rest of the drive. The MOST likely cause is:

A. The new steering rack has slightly different turning resistance that the ESC module detects as
a fault during initial steering input

B. The steering angle sensor has lost its zero-point calibration after the rack replacement and
requires a steering angle sensor reset procedure

C. The ESC module requires a complete power cycle after steering component replacement to
relearn the vehicle's handling characteristics

D. A tie rod end was not properly torqued during the rack installation, allowing slight play that the
steering angle sensor detects during initial turn



6. A vehicle with traction control has the TCS warning light on and traction control is disabled. A
scan tool shows a TCS code pointing to excessive right rear wheel spin during acceleration.
However, the customer reports the right rear wheel never actually spins during normal driving.
The MOST likely cause is:

A. The TCS threshold is set too low for the vehicle's weight and powertrain, triggering on normal
acceleration

B. The right rear wheel speed sensor is providing a falsely high speed reading, causing the TCS
module to interpret normal wheel speed as excessive spin

C. The rear differential is locking under acceleration, causing the right rear to receive more torque
than the left rear

D. The right rear brake caliper is not fully releasing, and the momentary wheel deceleration when
it briefly sticks is being misread as spin recovery

7. After a four-wheel alignment on a vehicle with ESC, the customer returns the next day reporting
that the ESC activates briefly every time the vehicle is driven straight from a stop. A scan tool
shows no codes. The MOST likely cause is:

A. The alignment caster settings are unequal, causing the vehicle to pull in a direction that triggers
ESC compensation

B. The steering angle sensor was not recalibrated after the alignment and retains an offset zero-
point that creates a directional error signal after every startup

C. The toe settings are incorrect and the constant steering correction needed to drive straight is
triggering ESC intervention

D. The vehicle speed sensor is producing a slightly different reading after the alignment due to
different tire contact patch geometry

8. A technician is diagnosing a vehicle where both the ABS and ESC warning lights are on. A scan
tool retrieves a single code: left rear wheel speed sensor — signal absent. After repairing the wiring
fault that caused the sensor signal loss, both warning lights go off and do not return during a road
test. This confirms:

A. The ABS system caused the ESC fault as a cascading error that was cleared when ABS was
restored

B. Both ABS and ESC shared the same wheel speed sensor input — restoring the single sensor
signal simultaneously restored correct operation of both systems



C. The ESC module and ABS module are in the same physical housing and share a common power
circuit that was disrupted by the wiring fault

D. The ESC fault was a false positive triggered by the ABS light circuit, not a true ESC system
failure

9. A customer reports that the traction control system on their vehicle activates when accelerating
from a stop in the rain, which they consider normal. However, the TCS also activates on dry roads
at light throttle from a stop, which the customer considers excessive. A scan tool shows no codes
and all wheel speed sensors read correctly. The MOST likely cause is:

A. The TCS activation threshold has been incorrectly recalibrated during a recent software update
and requires a reflash to restore factory settings

B. One rear tire has significantly less tread depth than the other, causing it to spin more readily
under light throttle and triggering TCS activation that would not occur with matched tires

C. A right or left rear axle bearing has excessive play, allowing slight wheel speed irregularities
during acceleration that the TCS module interprets as spin

D. The TCS hydraulic modulator has a sticky solenoid that applies brake pressure at low wheel
speed differentials that do not actually represent wheel spin

10. A vehicle's ESC system is capable of applying brakes to individual wheels during a stability
event. During an oversteer condition where the rear of the vehicle begins to slide outward to the
right, the ESC system corrects the yaw by:

A. Applying the rear brakes at both rear wheels simultaneously to reduce vehicle speed and allow
the rear to settle

B. Applying braking force to the left front wheel, which creates a yaw moment that rotates the
vehicle nose to the right and counteracts the rightward rear slide

C. Applying braking force to the right rear wheel, which creates a corrective yaw force that pulls
the rear of the vehicle back toward the intended path

D. Reducing throttle at all four wheels and increasing front brake pressure to transfer weight
forward and restore front wheel traction



BONUS SECTION 10 — ANSWERS AND
EXPLANATIONS

1. B — Individual wheel braking and engine throttle reduction — TCS uses the ABS hydraulic
modulator to apply brake pressure to a spinning wheel, slowing it toward the speed of the non-
spinning wheel on the same axle and maximizing traction transfer through the differential.
Simultaneously, the TCS module commands the engine control system to reduce torque output
through throttle reduction, ignition timing retardation, or fuel cut, addressing the root cause of the
wheel spin rather than just its symptom.

2. B — Yaw rate sensor, lateral accelerometer, and steering angle sensor — ESC requires three
additional inputs beyond wheel speed to determine whether the vehicle is responding as the driver
intends. The yaw rate sensor measures actual vehicle rotation around the vertical axis. The lateral
accelerometer measures sideways g-force. The steering angle sensor measures the driver's intended
direction. The ESC module compares intended direction from the steering sensor against actual
behavior from the yaw and lateral sensors, intervening when they diverge.

3. D — Both B and C are possible — ESC activation on a straight road without driver steering
input can result from either a steering angle sensor with an incorrect zero-point reference or an
intermittently faulty yaw rate sensor. Both cause the ESC module to detect a mismatch between
intended and actual vehicle direction. Both should be investigated: check for a stored steering
angle calibration fault and monitor yaw rate sensor output live data for erratic values.

4. A — Road conditions exceeded physical correction limits — ESC can only apply corrective
yaw forces up to the physical limit of available tire-to-road friction. On extremely slippery
surfaces, the braking force the ESC can apply to individual wheels may be insufficient to generate
the yaw correction moment needed to overcome the slide. This is a physical limitation of the
technology, not a system fault. No codes will be set for a correctly functioning ESC system that
was simply overwhelmed by conditions beyond its capability.

5. B — Steering angle sensor requires zero-point reset — The steering angle sensor learns and
stores its centered position relative to the steering rack's mechanical center. Replacing the steering
rack changes the physical relationship between the sensor and the rack's center position. Until a
reset procedure is performed — typically with a scan tool or through a specific steering maneuver
at a set speed — the sensor reports a slight offset that creates a brief ESC intervention during the
first steering input of each drive cycle.

6. B— Right rear wheel speed sensor producing falsely high reading — A wheel speed sensor that
generates a signal indicating higher-than-actual wheel speed causes the TCS module to interpret
normal wheel rotation as spin. The module sees the right rear wheel speed exceeding the others by
the sensor's error margin and commands brake application and throttle reduction even though no



actual spin is occurring. The vehicle behaves normally because the correction forces are modest
and the sensor is only slightly inaccurate.

7. B — Steering angle sensor not recalibrated after alignment — A steering angle sensor reset or
calibration procedure is required after any alignment or steering component service that changes
the steering wheel's centered position relative to the road wheels. Without recalibration, the
sensor's stored zero-point does not match the new straight-ahead position. Every time the vehicle
drives straight, the sensor reports a small but persistent directional error that the ESC interprets as
a need for correction, producing the repeated brief activation the customer experiences.

8. B— Both systems shared the same wheel speed sensor input — This is a practical demonstration
of how deeply integrated modern vehicle stability systems are. ABS, TCS, and ESC all use the
same four wheel speed sensors as their primary vehicle dynamics inputs. Losing one sensor
simultaneously degrades or disables multiple systems that depend on that input. Restoring the
single sensor signal provides all three systems with the data they need, simultaneously resolving
the faults displayed by both the ABS and ESC warning lights.

9. B — Mismatched rear tire tread depth — A rear tire with significantly less tread depth has a
shallower void pattern that provides less surface drainage and reduced grip on wet or even dry
low-traction surfaces. Under light throttle, the worn tire spins more easily than the opposite tire
with full tread depth. This asymmetrical spin triggers TCS intervention that would not occur with
matched tires. Replacing the worn tire with one matching the remaining tread depth of its pair
resolves the issue without any module or sensor repair.

10. B — Apply left front wheel braking to create corrective yaw moment — During a rightward
oversteer event, the rear of the vehicle is rotating clockwise (when viewed from above). To
counteract this, ESC applies braking to the left front wheel. Braking the left front creates a
decelerating force on the left side of the vehicle's front axle while the right side continues rolling.
This force differential generates a counterclockwise yaw moment — rotating the nose of the
vehicle to the right — which precisely opposes the clockwise rear slide and brings the vehicle back
onto its intended path.



