Calculus and Human Biology

Calculus - Practice Test - 10 Questions

1. Calculus is used to find the rate of change. Which metric in the human body
represents the rate of change of blood volume pumped by the heart per unit of time?
A) Cardiac output
B) Blood pressure

C) Body mass index
D) Resting heart rate

2. In pharmacokinetics, the concentration of a drug in the bloodstream over time is
modeled using calculus. What is the name for the process of determining the total drug
exposure over a duration?

A) Differentiation
B) Integration

C) Extrapolation
D) Interpolation

3. When doctors measure the velocity of blood flow in an artery using ultrasound, they
are applying the derivative of what variable with respect to time?

A) Heart rate

B) Blood pressure

C) Displacement

D) Blood volume

4. The rate at which a patient's body consumes oxygen during exercise is a derivative.
What unit is typically used to measure this rate of oxygen consumption?

A) Milliliters per kilogram per minute

B) Grams per liter

C) Degrees Celsius per hour

D) Meters per second

5. Growth charts for children use calculus-based models to determine the slope of a
growth curve. What does a steeper positive slope indicate?

A) A decrease in height

B) A faster rate of growth

C) A plateau in development

D) Zero growth
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6. Calculus helps analyze the rate of decay of radioactive isotopes used in medical
imaging, such as Technetium-99m. What is this mathematical concept called?

A) Linear regression

B) Exponential decay

C) Arithmetic progression
D) Geometric mean

7. Epidemiologists use calculus to model the rate of infection spread in a population.
What is the name of the function that describes the cumulative number of cases over
time?

A) The integral of the incidence rate

B) The square root of the population

C) The average of the birth rate

D) The median of the age group

8. In biomechanics, the acceleration of a limb during movement is defined as the
second derivative of what?

A) Temperature
B) Position

C) Surface area
D) Blood pH

9. Renal clearance rates measure how quickly the kidneys remove substances from the
blood. This rate is calculated as the derivative of mass removed with respect to what?
A) Time
B) Volume of urine

C) Body surface area
D) Daily caloric intake

10. The cooling rate of a body after death, used in forensics to estimate the time of
death, follows Newton's Law of Cooling, which is expressed using what branch of
mathematics?

A) Geometry

B) Calculus

C) Trigonometry
D) Statistics
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