CourseSmart - Instructors - Print

1of1l

http://instructors.coursesmart.com/print?xmlid=9780321645333/147&pa...

No part of any book may be reproduced or transmitted by any means without the publisher's prior permission. Use (other than qualified fair use) in violation of the law or Terms of
Service is prohibited. Violators will be prosecuted to the full extent of the law.

Section 3.3 Quadratic Functions 147

We have
r=pq
= (1000 — 2q)q
r = 1000g — 24°
Note that r is a quadratic function of ¢, with @ = —2,b = 1000, and ¢ = 0. Since
a < 0 (the parabola opens downward), r is maximum at the vertex (g, r), where
b 1000
—-_——— = — =250
2a 2(-2)

The maximum value of r is given by
r = 1000(250) — 2(250)*
= 250,000 — 125,000 = 125,000

Thus, the maximum revenue that the manufacturer can receive is $125,000, which
occurs at a production level of 250 units. Figure 3.25 shows the graph of the revenue

| 250 500 function. Only that portion for which ¢ = 0 and r = 0 is drawn, since quantity and

FIGURE 3.25 Graph of revenue
function.

revenue cannot be negative.

Now Work Problem 29 <

PROBLEMS 3. essssssss—

In Problems 1-8, state whether the function is quadratic.

1
1. f(X) = SIZ 2. g(x) = m
3 ogx)=T7—6x 4. kv)= 2324+ D)
5. hig) =3 —g)* 6. f(t)=2¢(3 — 1) + 4t
-9
7. fls) = 3 8 g(t)=( -1

In Problems 9-12, do not include a graph.

9. (a) For the parabola y = f(x) = 3x% 4 5x + 1, find the vertex.

(b) Does the vertex correspond to the highest point or the lowest
point on the graph?

10. Repeat Problem 9 if y = f(x) = 8% 4+ 4x — 1.

11. For the parabolay = f(x) = x* + x — 6, find (a) the
y-intercept, (b) the x-intercepts, and (c) the vertex.

12. Repeat Problem 11 if y = f(x) = 5 —x — 3x%.

In Problems 13-22, graph each function. Give the vertex and
intercepts, and state the range.

13 y=f(x)=x>—6x+5 14, y=flx) =92

15. y = g(x) = —2x* —6x 16. y=f(x) =x"—4

17. s=h(t) = +6t+9 18. s=hi=2r2+3r-2
19, y =f(x) = =5 4+ 3x — 3a?

20 y=H(x)=1—x—2x*

2. t=f(s) =52 —8s 4+ 14

22, t =f(s) =5>+65+11

In Problems 23-26, state whether fix) has a maximum value or a
minimum value, and find that value.

23, f(x) =49 —10x 417 24. f(x)= —Tx* —2x 46
25. fx) = 4x — 50 — 0.1x2 26. flx) =x(x +3)—12

In Problems 27 and 28, restrict the quadratic function to those x
satisfying x = v, where v is the x-coordinate of the vertex of the
parabola. Determine the inverse of the restricted function. Graph
the restricted function and its inverse in the same plane.

27, fx) =x2 —2x + 4 28, f(x) = -2 4 4x —3

29. Revenue The demand function for a manufacturer’s
product is p = f(g) = 100 — 10g, where p is the price (in dollars)
per unit when g units are demanded (per day). Find the level of
production that maximizes the manufacturer’s total revenue and
determine this revenue.

30. Revenue The demand function for an office supply
company’s line of plastic rulers is p = 0.85 — 0.00045g, where p is
the price (in dollars) per unit when g units are demanded (per day)
by consumers. Find the level of production that will maximize the
manufacturer’s total revenue, and determine this revenue.

31. Revenue The demand function for an electronics
company’s laptop computer line is p = 2400 — 6g, where p is the
price (in dollars) per unit when g units are demanded (per week)
by consumers. Find the level of production that will maximize the
manufacturer’s total revenue, and determine this revenue.

32, Marketing A marketing firm estimates that n months after
the introduction of a client’s new product, f(n) thousand
households will use it, where

fln) = %n(lz —n), 0=n<12

Estimate the maximum number of households that will use the
product.

33. Profit The daily profit for the garden department of a store
from the sale of trees is given by P(x) = —x* 4 18x 4 144, where
x is the number of trees sold. Find the function’s vertex and
intercepts, and graph the function.

3. Psychology A prediction made by early psychology
relating the magnitude of a stimulus, x, to the magnitude of a
response, ¥, is expressed by the equation y = kx?, where k is
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