PS. Problem Solving 93

see CalcChat.com for tutorial help and
worked-out solutions to odd-numbered exercises.

. Problem Solving

1. Perimeter Let P(x, y) be a point on the parabola y = x? in

the first quadrant. Consider the triangle APAO formed by P,

A(0, 1), and the origin O(0, 0), and the triangle APBO formed

by P, B(1, 0), and the origin.

(a) Write the perimeter of each triangle in terms of x.

(b) Let r(x) be the ratio of the perimeters of the two triangles,

_ Perimeter APAO

) = Perimeter APBO’

Complete the table. Calculate liI(I)l‘ r(x).
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Perimeter APAO

Perimeter APBO
r(x)

2. Area Let P(x, y) be a point on the parabola y = x? in the first
quadrant. Consider the triangle APAO formed by P, A(0, 1),
and the origin 0(0, 0), and the triangle APBO formed by P,
B(1, 0), and the origin.

(a) Write the area of each triangle in terms of x.

(b) Let a(x) be the ratio of the areas of the two triangles,

Area APBO

alx) = Area APAO’

Complete the table. Calculate lir})l+ a(x).
x—>
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Area APAO

Area APBO
a(x)

3. Area of a Circle

(a) Find the area of a regular hexagon inscribed in a circle of
radius 1. How close is this area to that of the circle?

(b) Find the area A, of an n-sided regular polygon inscribed in
a circle of radius 1. Write your answer as a function of n.

(c) Complete the table. What number does A, approach as n
gets larger and larger?

n 6 | 12 | 24 | 48 | 96

A

n

. Tangent Line Let P(3,4) be a point on the circle

x% + y? = 25.
(a) What is the slope of the line joining P and O(0, 0)?
(b) Find an equation of the tangent line to the circle at P.

(c) Let Q(x,y) be another point on the circle in the first
quadrant. Find the slope m, of the line joining P and Q in
terms of x.

(d) Calculate lin% m,. How does this number relate to your
X3

answer in part (b)?

Figure for 4 Figure for 5

5. Tangent Line Let P(5, —12) be a point on the circle

x2 4+ y?2 = 169.
(a) What is the slope of the line joining P and O(0, 0)?
(b) Find an equation of the tangent line to the circle at P.

(c) Let Q(x,y) be another point on the circle in the fourth
quadrant. Find the slope m, of the line joining P and Q in
terms of x.

(d) Calculate lirr;’ m,. How does this number relate to your
x—

answer in part (b)?

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



94 Chapter 1  Limits and Their Properties

6. Finding Values Find the values of the constants a and b
such that

\/a+l;x—\/§:\/§.

lim
x—0

7. Finding Limits Consider the function

Ty

flo =2
X
(a) Find the domain of f.

'dP' (b) Use a graphing utility to graph the function.
(c) Calculate lim f(x).

x——27"

(d) Calculate lirrll f).

8. Making a Function Continuous Determine all values
of the constant a such that the following function is continuous
for all real numbers.

0 = {“ﬁff el

at—2, x<0

9. Choosing Graphs Consider the graphs of the four
functions g, g, &5, and g,.

81

=
=

1 2 3 1 2 3
y y
3 — 3 ———o——
84
2+ 2+ .
83
1+ o—_ 1+
} } } x } } f—x
1 2 3 1 2 3

For each given condition of the function f, which of the graphs
could be the graph of f?

(a) lirr% fx)=3
(b) fis continuous at 2.
(c) lim f(x) =3
x—27
10. Limits and Continuity Sketch the graph of the function

-3

(a) Evaluate f(3), £(3), and f(1).
(b) Evaluate the limits lim f(x), lim f(x), lim f(x), and
lim f(x). ! o 0

x—0"

(c) Discuss the continuity of the function.

11.

12.

13.

14.

Limits and Continuity Sketch the graph of the function
) =[xl + [

(a) Evaluate f(1), £(0), £(3), and £(—2.7).

(b) Evaluate the limits xlg{l* fx), xlg?+ f(x), and XEIII}Z fx).

(c) Discuss the continuity of the function.

Escape Velocity To escape Earth’s gravitational field, a
rocket must be launched with an initial velocity called the
escape velocity. A rocket launched from the surface of Earth
has velocity v (in miles per second) given by

o \/ZGM bz 20M \/192,000 b a8
r R r

where v, is the initial velocity, r is the distance from the rocket
to the center of Earth, G is the gravitational constant, M is the
mass of Earth, and R is the radius of Earth (approximately
4000 miles).

(a) Find the value of v, for which you obtain an infinite limit
for r as v approaches zero. This value of v, is the escape
velocity for Earth.

(b) A rocket launched from the surface of the moon has
velocity v (in miles per second) given by

v = ,/@4‘\/02—2.17.

Find the escape velocity for the moon.

(c) A rocket launched from the surface of a planet has velocity
v (in miles per second) given by

10,600
v = \/ ,r + v¢ — 6.99.

Find the escape velocity for this planet. Is the mass of this
planet larger or smaller than that of Earth? (Assume that
the mean density of this planet is the same as that of
Earth.)

Pulse Function For positive numbers a < b, the pulse
function is defined as

0, x<a
P, (x)=Hkx—a) —Hx—-b)=4y1, a<x<b
0, x=b

1, x=0. .. .
is the Heaviside function.
0, x<0

where H(x) = {
(a) Sketch the graph of the pulse function.
(b) Find the following limits:

@) xlir(rll+ Pa,b(x) (i1) xlirf} Pa,b(x)
(iii) xlir})l+ Pa’b(x) (iv) xlirzral* P, ,(x)

(c) Discuss the continuity of the pulse function.
1
(d) Whyis U(x) = EP“’ ,(x) called the unit pulse function?

Proof Leta be a nonzero constant. Prove that if lin(l) fx) =1L,
X
then lirr(l) f(ax) = L. Show by means of an example that @ must
x—

be nonzero.
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