Body Energy
Pillar(s): Healthy Eating and Active Living
Division IV
Grades: 10-12
Core Curriculum Connections: Physics 20 Unit C: Circular Motion, Work and Energy
foSciences

I. Rationale:
Students have done many examples of work, energy and power in physics class. Most of these examples
are made up word problems about hypothetical examples. One aspect of energy that is rarely considered is
that humans require energy to power our body. Just like a light bulb needs electricity, humans must
consume food in order to live. This exercise will try to relate the two subjects of nutrition and energy.

II. Activity Objectives:
Students will learn how the body can convert food energy into muscular work. The human body requires
energy to perform all body functions. This energy is derived
from the food we eat. In this exercise, students will see how much of the food that
is consumed can be converted into mechanical energy.

III. Curriculum Outcomes: Physics 20
Unit C: Circular Motion, Work, and Energy
General Outcome 2: Students will explain that work is a transfer of energy and that conservation of energy
in an isolated system is a fundamental physical concept.

Specific Outcomes for Knowledge
Students will:
20–C2.1k define mechanical energy as the sum of kinetic and potential energy
20–C2.2k determine, quantitatively, the relationships among the kinetic, gravitational potential and total
mechanical energies of a mass at any point between maximum potential energy and maximum kinetic
energy
20–C2.3k analyze, quantitatively, kinematics and dynamics problems that relate to the conservation of
mechanical energy in an isolated system
20–C2.4k recall work as a measure of the mechanical energy transferred and power as the rate of doing
work
20–C2.5k describe power qualitatively and quantitatively
20–C2.6k describe, qualitatively, the change in mechanical energy in a system that is not isolated

IV. Teacher Background
Energy
The chemical energy contained in the food we eat serves many functions. It is used to maintain body
temperature, to drive bodily metabolic processes, some is used for growth and replacing worn-out tissue,
and the energy that is no longer available to us is excreted. Most importantly, food energy is used to
perform mechanical work. This includes running, pulling, lifting, hauling, and many other tasks. But just
how much of the food we eat can be converted to muscular activity?
Conversion
All of the processes described above require a great deal of energy. Because there are so many of them,
the fraction of the food energy converted to mechanical work must be fairly small. To prove that point,
think about what you did this morning. Whether you sat in class all day or ran all morning in gym class, you
were still hungry at lunchtime. This is because a large fraction of the caloric intake you ingest is used for
maintenance and is not available for muscular work. In the following examples, a 15% conversion for food
to muscular work will be used.

V. Materials


Copy of exercise the Body Energy exercise

VI. Procedure


See activity description below

