
Automotive Ergonomics and Biomechanics
Automotive Technology  ·  Practice Test  ·  18 Questions

1. Which specific spinal region is most susceptible to 'whiplash' injury during a
rear-end collision in a vehicle lacking an active head restraint system?

A) Lumbar vertebrae (L1-L5)

B) Thoracic vertebrae (T1-T12)

C) Cervical vertebrae (C1-C7)

D) Sacral vertebrae (S1-S5)

2. What is the primary physiological mechanism by which high-frequency whole-body
vibration (WBV) in commercial vehicles contributes to musculoskeletal disorders?

A) Reduction in bone density via osteoclast suppression

B) Degeneration of the intervertebral discs due to decreased nutrient diffusion

C) Hypertrophy of deep core musculature

D) Systemic arterial hypotension

3. In automotive seat design, what is the anthropometric term for the measurement used
to determine the optimal hip-to-heel distance to prevent lower limb venous stasis?

A) Sacral slope

B) Popliteal height

C) Ischial tuberosity width

D) Fibular length

4. What physiological phenomenon occurs when a driver is exposed to conflicting
vestibular and visual stimuli in a vehicle, specifically due to the mismatch in
sensorimotor integration?

A) Kinetosis

B) Tinnitus

C) Vasovagal syncope

D) Proprioceptive drift

5. Which part of the human eye is most affected by the blue-light spectrum emitted by
modern automotive LED instrument clusters, potentially disrupting melatonin
production?

A) Fovea centralis

B) Retinal ganglion cells

C) Ciliary body

D) Lens crystalline
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6. During a high-speed frontal collision, at what 'G-force' threshold is the human
aorta most susceptible to traumatic transection due to differential deceleration of
the body's internal organs?

A) 10-15 G

B) 20-25 G

C) 40-60 G

D) 80-100 G

7. Which specific human anatomical landmark is utilized in the design of the 'H-point'
(hip-point) in vehicle interior ergonomics?

A) Iliac crest

B) Greater trochanter

C) Pubic symphysis

D) Acetabulum

8. What is the primary health hazard associated with chronic exposure to the volatile
organic compounds (VOCs) off-gassed by automotive interior plastics and adhesives?

A) Sensory irritation and potential respiratory sensitization

B) Immediate peripheral neuropathy

C) Acute myocardial infarction

D) Calcification of soft tissues

9. In the context of automotive interior noise, what frequency range is considered
most damaging to the human inner ear's hair cells over long-term exposure?

A) 20 Hz - 100 Hz

B) 500 Hz - 2,000 Hz

C) 4,000 Hz - 6,000 Hz

D) 15,000 Hz - 20,000 Hz

10. What is the clinical significance of 'Submarining' in automotive safety
engineering regarding pelvic anatomy?

A) Forced dislocation of the femoral head

B) Abdominal organ trauma due to lap belt displacement over the iliac crest

C) Fracture of the femur due to dashboard interaction

D) Laceration of the inguinal ligament
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11. Which physiological system is primarily responsible for the rapid fatigue observed
in drivers operating vehicles with high levels of 'effort-demanding' steering
feedback?

A) Parasympathetic nervous system

B) Somatosensory cortex

C) Autonomic nervous system

D) Extrapyramidal motor system

12. How does the 'HIC' (Head Injury Criterion) calculate the potential for
intracranial trauma in automotive crash testing?

A) By measuring the surface area of the cranium

B) By integrating the acceleration curve over a critical time interval

C) By determining the density of the parietal bone

D) By mapping electrical activity in the frontal lobe

13. What is the biomechanical impact of seat-mounted airbags on the human thoracic
ribcage during deployment?

A) It induces rapid ossification of costal cartilage

B) It distributes impact force to mitigate localized rib fracture

C) It creates a localized compression point that triggers pulmonary embolism

D) It causes immediate hyperextension of the sternum

14. In ergonomic vehicle design, what is the purpose of maintaining a specific 'eye
ellipse' for the driver?

A) To maximize peripheral vision of the lateral mirrors

B) To ensure the driver's eyes remain within the optimal field of view for instrument

clusters

C) To minimize ocular strain from sunlight glare

D) To allow for the adjustment of interior cabin pressure

15. What is the documented effect of sustained low-frequency vibration (below 20 Hz)
on human blood pressure in heavy-vehicle operators?

A) A temporary reduction in diastolic pressure

B) A significant increase in systolic blood pressure

C) No measurable change in systemic circulation

D) A decrease in arterial stiffness
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16. Which automotive feature design is specifically intended to prevent 'cervical
distraction' during a rollover event?

A) Curtain side airbags

B) Pre-tensioning seat belts

C) Anti-lock braking systems

D) High-intensity discharge lighting

17. Which anatomical structure is most at risk of injury when a vehicle's steering
column fails to 'collapse' during a high-impact frontal collision?

A) The sternum

B) The mandible

C) The radius

D) The humerus

18. What is the term for the physiological state where a driver's cognitive capacity
is overwhelmed by complex automotive HMI (Human-Machine Interface) systems?

A) Cognitive tunneling

B) Information saturation

C) Sensory gating failure

D) Attentional resource depletion
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