BUSINESS MATHEMATICS MA1103 TUTORIAL
Week V: Other Application of Derivatives

1. A graph of the function is given. Find the absolute
maximum and minimum values and where they

occur.
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2. Find the absolute maximum and minimum of the
given function at the specified closed interval:
a. f(x)=2x3+3x2—-12x;-3<x<3,
b. g(x) =x° —%5x3 + 20x — 1;
—-3<x<2,
c. f(t)=—-5-t%-/5<t<0,
d. gt)=tY3;,-1<t<8,
e. h(t)=-—=

S5<x<2.

3. You are given the price p(q) at which q units of
a particular commodity can be sold and the total
cost C(q) of producing q units. In each case, find:

a. the revenue function R(g), the profit
function P(q), the marginal revenue R'(q),
the marginal cost C'(q), then sketch the
graphs of P(q),R'(q), and C'(q) on the
same coordinate axes, and determine the
level of production g where P(q) is
maximized.

b. the average cost, A(q) = %q) and sketch the

graph of A(q), and the marginal cost C'(q)
on the same axes. Determine the level of
production q at which A(q) is minimized.

i. p(q)=37-2q,C(q) =3q%+5q+75,

ii. p(q) =180—2q,C(q) = q%+5q + 162.

Compute the elasticity of demand for the given
demand function, D(p), and determine whether
the demand is elastic, inelastic, or of unit
elasticity at the indicated price p.

a. D(p) =—-15p+25p=12,

b. D(p) =200 —p?,p = 10,

D(p) = /400 — 0.01p?,p = 120,

d. D(p) = %— 100,p = 10.

When an electronics store prices a certain brand

of stereo at p hundred dollars per set, it is found

that q sets will be sold each month, where

q? + 3pq = 22.

a. Find the elasticity of demand for the stereos.

b. For a unit price of 300 dolar is the demand
elastic, inelastic, or of unit elasticity?

A manufacturer estimates that when g units of a

certain commodity are produced, the profit

obtained is P(q) thousand dollars, where

P(q) = —2q* + 68q — 128.

a. Find the average profit and the marginal
profit function.

b. At what level of production g is average
profit equal to marginal profit?

c. Show that average profit is maximized at the
level production g found in part b.

d. On the same set of axes, graph the relevant
portions of the average and marginal profit
function.
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7. An airline determines that when a round-trip

ticket between Los Angeles and San Francisco
costs p dollars (0 < p < 160), the daily demand
for tickets is ¢ = 256 — 0.01p?2.

a. Find the elasticity of demand. Determine the
values of p for which the demand is elastic,
inelastic, and of unit elasticity.

b. Interpret the result of part a in terms of the
behavior of the total revenue as a function of
unit price p.

c. What price would you advise the airline to
charge for each ticket? Explain your
reasoning.

A manufacturer estimates that if x units of a
particular commodity are produced, the total cost
will be C(x) dollars, where C(x) = x3 — 24x? +
350x + 338.
a. Atwhatlevel of production will the marginal
cost C(x) be maximized?
b. At what level of production will the average

cost A(x) = %x) be minimized?

A bookstore can obtain a certain gift book from
the publisher at a cost of $3 per book. The
bookstore has been offering the book at a price of
$15 per copy and, at this price has been selling
200 copies a month. The bookstore is planning to
lower its price to stimulate sales and estimates

10.

11.

12.

that for each $1 reduction in the price, 20 more
books will be sold each month. At what price
should the bookstore sell the book to generate the
greatest possible profit?

A manufacture has been selling flashlight at $6 a
piece, and at this price, consumers have been
buying 3,000 flashlights per month. The
manufacturer wishes to raise the the price and
estimates that for each $1 increase in the price,
1,000 fewer flashlights will be sold each month.
The manufacturer can produce the flashlights at a
cost $4 per flashlight. At what price should the
manufacturer sell the flashlights to generate the
greatest possible profit?

A carpenter has been asked to build an open box
with a square base. The sides of the box will cost
$3 per square meter, and the base will cost $4 per
square meter. What are the dimensions of the box
of greatest volume that can be constructed for
$48?

It is estimated that the cost of constructing an
office building that is n floors high is C(n) =
2n% 4+ 500n + 600 thousand dollars. How many
floors should the building have in order to
minimize the average cost per floor? (Remember
that your answer should be a whole number)





