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Answer Key: High School Athletic Physiology and Fitness Quiz

Ninth graders synthesize metabolic principles and biomechanical variables to evaluate complex training 
adaptations and physiological efficiency.

1. A marathon runner hitting 'the wall' signifies a transition in metabolic fuel sources. Which compo-
nent of fitness is most compromised by the depletion of glycogen stores during this aerobic threshold 
shift?

Answer: B) Cardiovascular Endurance

Cardiovascular endurance relies on the efficient delivery of oxygen and the availability of glycogen; when glycogen 
is depleted, the heart and lungs must work harder to sustain aerobic metabolism through fat oxidation.

2. True or False: Hypertrophy, an increase in muscle fiber size resulting from high-intensity resistance 
training, primarily enhances muscular strength rather than muscular endurance.

Answer: A) True

Hypertrophy increases the cross-sectional area of the muscle, which directly correlates with the ability to produce 
maximal force (strength), whereas endurance is more dependent on mitochondrial density and capillary supply.

3. In the context of body composition, the _______ represents the energy expenditure required to 
maintain vital physiological functions while at rest.

Answer: C) Basal Metabolic Rate

Basal Metabolic Rate (BMR) is highly influenced by body composition; individuals with higher lean muscle mass 
generally possess a higher BMR because muscle tissue is more metabolically active than adipose tissue.

4. When an athlete performs a PNF (Proprioceptive Neuromuscular Facilitation) stretch, they are 
utilizing a neurological reflex to improve which component?

Answer: C) Flexibility

PNF stretching promotes flexibility by inhibiting the stretch reflex and encouraging the Golgi tendon organs to allow 
for a deeper range of motion in the muscle-tendon unit.

5. An Olympic weightlifter performing a 1-Rep Max (1RM) Snatch primarily assesses __________, requiring 
peak neurological recruitment of motor units.
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Answer: A) Muscular Strength

Muscular strength is defined by the maximum force generated in a single contraction; high-level lifts like the Snatch 
demand total motor unit recruitment to overcome heavy resistance.

6. True or False: Body composition is a better indicator of health-related fitness than Body Mass Index 
(BMI) because it distinguishes between fat-free mass and adiposity.

Answer: A) True

BMI only measures total mass relative to height, whereas body composition analysis identifies the ratio of essential 
and non-essential fats to lean tissue, providing a clearer picture of metabolic health.

7. Which physiological adaptation is a direct result of chronic cardiovascular endurance training?

Answer: B) Increased left ventricular hypertrophy

Cardiovascular training leads to 'Athlete's Heart,' where the left ventricle increases in size and strength to pump more 
blood per beat, thereby increasing stroke volume.

8. A gymnast must maintain an optimal power-to-weight ratio; this requires a precise balance between 
muscular strength and _________ to execute aerial maneuvers.

Answer: B) Body Composition

Body composition affects the power-to-weight ratio; minimizing non-functional adipose tissue while maintaining 
functional muscle mass is critical for sports requiring high levels of relative strength.

9. True or False: Improving flexibility through static stretching is most effective when performed as a 
'cold' warm-up immediately before explosive movements.

Answer: B) False

Static stretching is most effective and safe when muscles are warm. Research suggests that performing long-duration 
static stretches 'cold' before explosive tasks can actually temporarily decrease force production and power.

10. Critical analysis of the SAID principle (Specific Adaptation to Imposed Demands) suggests that to 
improve a specific component of fitness, one must:

Answer: C) Stress the specific system relevant to the desired outcome

The SAID principle dictates that the body will adapt specifically to the type of stress applied to it; if you want to improve 
cardiovascular endurance, you must apply an aerobic stressor rather than a heavy resistance stressor.
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