Grade 12 Academic Mathematics

Investigation — Fundamental Theorem of Calculus
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Students have 1 class period to complete the following
task.

The investigation is to be completed individually —
students can ask the teacher clarifying questions.
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Old King Cole was indeed a merry old soul who
truly enjoyed his dinner. The king’s eating speed
as a function of time (in minutes) can be modeled

by: f(t)=+/-0.3t+9

where his initial eating speed is three mouthfuls per
minute, the size of a mouthful is constant throughout
dinner and each mouthful equals one tablespoon in
measure, and the king begins his dinner at precisely 6:00
p.m. and finishes at 6:30 p.m.

Please use the above scenario to clearly explain the
Fundamental Theorem of Calculus. In other words, in
relation to Old King Cole and his eating dinner, what

b
does it actually mean to say thatJ‘ f (t)dt = F(b) - F(a)

i.e.,, WHY and HOW does the fundamental theorem work???
In order to arrive at this understanding, calculate and
describe what the various elements of the theorem
represent; in each question, please state both the
algebraic fact and the verbal description requested.
Please draw diagrams or graphs to illustrate each of
your answers.

Example:

algebraic fact: f(t) =+/—-0.3t+9

verbal description of f(t) in terms of the physical
features of eating dinner: f(t) represents the king’s
eating speed as a function of time

graph/diagram:
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1. Algebraic fact: F(t)=

verbal description of F(t) in terms of the physical
features of eating dinner:

F(t)= : Ayl digall L1
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graph/diagram: sl
2. Algebraic fact: F(0)= F(0)= iyl dadal) 2

verbal description of F(0) in terms of the physical

features of eating dinner:
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graph/diagram:
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3. Algebraic fact: F(30)=

verbal description of F(30) in terms of the physical

features of eating dinner:
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graph/diagram:
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4. Algebraic fact: F(30)—F(0) =

verbal description of F(30) — F(0) in terms of the
physical features of eating dinner:

F(30) — F(0) = L iyl dadal) .4
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graph/diagram:
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5. Explain the meaning of I f()dt=F(b)-F(a). In

particular, address the relationship that F(b) — F(a)
has to the area under a curve.
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graph/diagram—please include graphs of both

30
J-,/— 0.3t+9 dt and F(30)— F(0)on the same set
0

of axes.
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6. Application: as previously mentioned
Let a particle moves along the x axis .its position is

. . . t
determined according to the relation S(t) = fo f(x)

Where f is a continuous function along its domain [0,7]
It is represented on the following graph

Using the fundamental theorem of calculus with its two
parts answer the following questions
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a) What is the position of the particle at t=0
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B) What is the velocity of the particle at t=3
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c¢) The distance during the 7 seconds
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d) How many time the particle passes through the origin
after it starts moving
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e) Through the first 7 second at which exact time will s
be the greatest value and smallest value?

Greatest value at t:

Smallest value at t:
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