
Math 171 Written Homework 5 Name
Sections 3.10, 4.1, 4.8
March 23, 2018

Credit given for work shown.

Problem 1.

A log is lifted into a lumber mill for processing by a power
winch which rotates with an angular velocity ω = 0.1
rad/sec. The winch has a radius R = 0.45 meters.
What is the speed of the log while it is being pulled on
the ramp by the winch?

We have learned about linear approximation of f in § 4.1 given by L(x) = f(a) + f ′(a)(x− a).
When a higher accuracy is needed for a particular problem, then you can extend the linear approximation
of f into a quadratic approximation. This requires adding one more term that is related to the second
derivative to the linear approximation.

Q(x) = f(a) + f ′(a)(x− a)︸ ︷︷ ︸
Linear Part

+
f ′′(a)

2
(x− a)2︸ ︷︷ ︸

Quadratic Part

.

Problem 2. Consider the function f(x) = ln(1 + x).

a) Using a calculator, find ln(1.1) = .

b) Determine the linearization of f(x) near 0.

c) Using the linear approximation, estimate ln(1.1).

d) Determine the quadratic approximation of f(x) near 0.

e) Using the quadratic approximation, estimate ln(1.1).

(f) Circle one: Which is closer to the actual value? Linear or Quadratic

1



Problem 3.
Many methods have been tried to disperse the inten-
sive fog that often collects over airport runways. In one
method, the fog is clears by igniting long troughs filled
with fuel that have been placed along the sides of the
runway. A trough for holding the fuel is to be fabricated
from a rectangular sheet of metal having the dimensions
shown. In cross-section, the trough is an arc of a circle
having a radius r and subtending an angle of θ.
The manufacturer has specified that each trough should
hold 0.85 m3 of fuel.

a) Determine the cross-sectional area of the trough in terms of r and θ.

b) Using a), determine the volume of the 20 meter trough in terms of r and θ.

c) Using that arc length is determined by s = rθ, find r in terms of θ.

d) By substitution, determine volume in terms of only θ.

e) Create an equation that only contains the variable θ.

f) Set up Newton’s Method and solve for the desired angle (up to 6 decimal places).
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