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Answer Key: Your Bio-Engineered Engine: 9th Grade Exercise Physiolo-
gy Challenge

Calculate metabolic thresholds and evaluate cellular adaptations as you analyze the high-performance me-
chanics of the human body during intense physical stress.

1. During a high-intensity cycling time trial, an athlete reaches their 'OBLA' (Onset of Blood Lactate 
Accumulation). Which physiological shift is most likely occurring at this specific threshold?

Answer: B) Lactate removal can no longer keep pace with lactate production.

OBLA represents the point where lactate production exceeds the body's clearance rate, leading to metabolic acidosis 
and imminent fatigue.

2. Chronic endurance training leads to an increase in _______ density within the muscle fibers, allowing 
for a higher rate of oxidative phosphorylation.

Answer: C) Mitochondrial

Mitochondria are the site of aerobic respiration; increasing their density enhances the muscle's ability to use oxygen 
to produce ATP.

3. The Frank-Starling Law of the Heart explains that stroke volume increases during exercise because 
the heart muscle is stretched by increased venous return.

Answer: A) True

This mechanism ensures that the heart pumps out as much blood as it receives, increasing cardiac output during 
physical activity.

4. A 9th-grade sprinter is analyzing their 400m race. They experience extreme fatigue in the final 50 
meters. Which metabolic byproduct is the primary cause of this muscular failure?

Answer: B) Accumulation of Hydrogen ions (H+)

In high-intensity efforts lasting roughly 60 seconds, H+ ion accumulation lowers muscle pH, interfering with calcium 
binding and enzyme activity.

5. The process of ______ involves redirecting blood flow away from the digestive organs and toward the 
active skeletal muscles during exercise.
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Answer: B) Shunting

Vascular shunting uses vasoconstriction and vasodilation to prioritize oxygen delivery to tissues with the highest 
metabolic demand.

6. Type IIb (fast-twitch glycolytic) muscle fibers contain the highest concentrations of myoglobin 
compared to other fiber types.

Answer: B) False

Type I (slow-twitch) fibers contain more myoglobin for oxygen transport; Type IIb fibers have low myoglobin as they 
rely on anaerobic pathways.

7. Which specific hormonal adaptation occurs during the 'Alarm Stage' of the General Adaptation 
Syndrome (GAS) in response to a new heavy lifting program?

Answer: C) Release of Catecholamines (Epinephrine/Norepinephrine)

The catecholamines trigger the 'fight or flight' response, increasing heart rate and mobilizing glucose for immediate 
use.

8. When studying EPOC (Excess Post-exercise Oxygen Consumption), the 'fast component' is primarily 
responsible for the resynthesis of ______.

Answer: C) Phosphocreatine (PC)

The first phase of recovery involves restoring ATP and PC stores and re-saturating myoglobin with oxygen.

9. Analyze the impact of hyperthermia on stroke volume during a long-distance run in 95°F weather. 
What phenomenon describes the gradual increase in heart rate to compensate for fluid loss?

Answer: C) Cardiac Drift

Cardiac drift occurs as stroke volume decreases (due to sweating/dehydration) and heart rate increases to maintain 
a steady cardiac output.

10. The 'Size Principle' states that motor units are recruited from the largest and most powerful to the 
smallest and least powerful as force requirements increase.

Answer: B) False

Henneman's Size Principle states that motor units are recruited from smallest (low-threshold) to largest (high-thresh-
old) to ensure smooth movement.
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