Average Rate of change and Function Classes

1. Draw a Venn diagram of the following Sets of functions:

(a) Constant
(b

)

)

()

(d) Polynomial
)
)
)

e) Rational

(
(f) Algebraic
(g) Exponential

Answer:
algebraic
rational
polynomial
linear
constant
Exponential Power




2. Suppose we have a function defined on the interval from —1 to 6. If we know that the average
rate of change of f on the interval from —1 to 1 is 5, and the average rate of change of f on
the interval from 1 to 6 is —3, what is the average rate of change of f on the on the interval
—1 to 67

Answer:

The average rate of change of f over [—1,1] is % = 5. Thus f(1) — f(—1) = 5(1 —
(—1)) =5(2) = 10.

The average rate of change of f over [1,6] is f(Gé:{(l) = —3. Thus f(6) — f(1) = —-3(6—1) =
—-3(5) = —15.

Thus the average rate of change of f over [—1,6] is

f6) = f(=1) _fO6)—fM)+f1) - f(=1) 10+(=15 5

6—(—1) 6—(—1) B 7 T

3. Suppose we have a function defined on the interval from a to b, and let ¢ be a number such
that a < ¢ < b. If we know that the average rate of change of f on the interval from a to ¢
is 3, and the average rate of change of f on the interval from ¢ to b is 2, what is the average
rate of change of f on the on the interval a to b7 (Hint: Your answer will be in terms
of a,b, and c¢)

Answer:
The average rate of change of f over [a,c] is f(ci i“) = 3. Thus f(c) — f(a) = 3(c — a).
The average rate of change of f over [c, ] is (bl)) f( 9 — 2. Thus f(b) — f(c) =2(b - c).

Thus the average rate of change of f over [a, b] is

fb) = fla) _ f(b) = fle)+ fle) = fla) _2(b—c)+3(c—a) —3a+2b+c

b—a b—a b—a b—a

4. Suppose we have a function defined on the interval from a to b, and let ¢ be a number such
that a < ¢ < b. If we know that the average rate of change of f on the interval from a to c is
r1, and the average rate of change of f on the interval from ¢ to b is ry, what is the average
rate of change of f on the on the interval a to b7 (Hint: Consider the quantities you
know (i.e. a,b,c¢,r1, and ;) and use the formula to solve for the one you don’t.)

Answer:

The average rate of change of f over [c,b] is L= — 1) Thus £(b) — f(c) = r2(b — ¢).

Thus the average rate of change of f over [a, b] is

f) = fla) _ f(0) = f(e) + fle) = fla) _ ra(b—c)+mi(c—a)

b—a b—a b—a

The average rate of change of f over [a, ] is W =ry. Thus f(c) — f(a) = ri(c — a).




