MATHEMATICS 201-203-RE
Integral Calculus

Martin Huard

Winter 2009

Assignment #3

This assignment is due on Friday March 27, 2009 at the beginning of class.
Complete solutions with exact answers are expected whenever possible.

For questions involving Maple, a print-out of your work is expected, where your name is written
in the Worksheet, each question is clearly labeled, and the answers are clearly presented. Also,
you must copy your file in my “TEST” subfolder (W:\Tests\mhuard\203\Assignment 3), where
your name should be included in the name of the file (for example: Assignment 3 — Your Name).

Question 1 (13 points)
. . 4 . . . . . .
Consider the integral J-l V1+x’dx . Approximate this integral, with 6 subintervals, using the

following methods:
a) Right endpoint approimation
b) Left endpoint approimation
c) Midpoint Rule
d) Trapezoid Rule
e) Simpson Rule
f) Verify your answers from (a) to (e) using Maple.
g) Find the exact value using Maple.

Question 2 (5 points)
The solid formed by revolving the graph of
f(x)=1 1<x<o

about the x-axis is called Gabriel’s horn. Find the volume of Gabriel’s horn. Sketch the solid,
and a typical disk, washer or shell.

Question 3 (12 points)
Consider the region bounded by x = y*—4y and y=x-6.
a) Sketch the region and find the area.
b) Consider the solid obtained by revolving the given region about the line x =12.
Set up the integral to find the volume of the solid obtained by revolving the given
region about the line, and use Maple to evaluate it. Sketch the solid, and a typical
disk, washer or shell.
c) Consider the solid obtained by revolving the given region about the line y =6.
Set up the integral to find the volume of the solid obtained by revolving the given
region about the line, and use Maple to evaluate it. Sketch the solid, and a typical
disk, washer or shell.
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Question 4 (6 points)
Find the volume of a pyramid with a rectangular base of side » and 4b and of height 4.

Question 5 (8 points)
Find the consumer surplus and the producer surplus at the equilibrium point for a product with
the given demand and supply function.

Demand : p=+64—4x Supply : p=x-1

Question 6 (6 points)

You are considering buying a franchise that yields a continuous income stream with an annual
rate of flow at time ¢ given by 120+10¢ (in thousands of dollars) per year. Find the present
value of the franchise (a) for 15 years and (b) forever. Assume that money earns 6% interest per
year, compounded continuously.
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