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Answer Key: Inside Out: 5th Grade Exercise Physiology Exploration

Analyze how cells trade carbon dioxide for oxygen and evaluate how muscle fatigue impacts athletic perfor-
mance in this challenging classroom assessment.

1. Scenario: After a 50-meter sprint, a runner is breathing heavily even while standing still. What is the
physiological reason for this 'excess post-exercise oxygen consumption'?

Answer: B) The body is 'paying back' an oxygen debt to restore cellular energy.

Heavy breathing after exercise is the body's way of restoring oxygen levels and clearing metabolic byproducts created
during intense, short-term activity.

2. True or False: Chronic adaptation occurs immediately after a single 5-minute warm-up session.

Answer: B) False

Chronic adaptations are long-term changes that require consistent training over weeks or months, whereas imme-
diate changes are called 'acute responses.’

3. During a long-distance hike, your body primarily uses the energy system because it produces
energy steadily using oxygen.

Answer: C) Aerobic

The aerobic system uses oxygen to convert nutrients into fuel for long-duration, lower-intensity activities like hiking
or jogging.

4. When a person experiences 'muscular hypertrophy' from regular resistance training, what is actually
happening inside the body?

Answer: C) Existing muscle fibers increase in thickness and cross-sectional area.

Hypertrophy is the growth and increase in the size of muscle cells, which is a chronic adaptation to lifting weights or
resistance work.

5. Which of these is the most logical explanation for why an elite swimmer has a lower resting heart
rate than an untrained student?

Answer: B) Their heart pumps more blood per beat, making it more efficient.
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Increased stroke volume—the amount of blood pumped per beat—is a chronic adaptation that allows the heart to
work less while the body is at rest.

6. True or False: Capillarization involves the growth of tiny blood vessels to improve oxygen delivery to
the muscles.

Answer: A) True

Increased capillary density is an adaptation to endurance training that helps transport oxygen more effectively to
working muscle tissues.

7. If an athlete performs a sudden, explosive vertical jump, they are using energy stored in the
muscles for immediate power.

Answer: C) ATP (Adenosine Triphosphate)

ATP is the primary molecule used for immediate, high-intensity energy bursts lasting only a few seconds.

8. Analyze the role of the 'Cool Down' phase. How does it specifically assist the physiological recovery
process?

Answer: B) It helps gradually return blood to the heart and prevents pooling in the limbs.

Cooling down maintains circulation, which helps clear metabolic waste and prevents blood from pooling in the lower
extremities after exercise.

9. The process of gas exchange, where oxygen moves into the blood and carbon dioxide moves out,
occurs in the tiny air sacs called .

Answer: C) Alveoli

The alveoli are the functional units of the respiratory system where the gas exchange necessary for exercise
physiology takes place.

10. Evaluation: If a student trains for a 5K race but only practices 10-second sprints, why will they likely
struggle during the race?

Answer: B) The body only adapts to the specific type of stress placed upon it.

This is known as the Principle of Specificity; the body adapts specifically to the demands of training (speed vs.
endurance).
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