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Name: ____________________________ Class:

Class #: ____________________________ Section #: ____________________________

Instructor: Karl Kristian Brustad Assignment: Techniques-Applications

Question 1: (1 point)

Calculate the approximation  of the integral

Your answer should be an exact rational number.

Question 2: (1 point)

The Trapezoid Rule is given by

with error estimate

(See section 6.6 for an explanation of these formulas)

Let the function  be given by

How many function evaluations do you need to do in order to ensure that
the the estimate of

using the Trapezoid rule is within 1/12 of the exact value of ?

Hint:
1) Find the smallest  such that  for all .

2) Find the smallest  such that 

3) Your answer will then be this  plus one.

Question 3: (1 point)

Calculate the approximation  of the integral
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Your answer should be an exact rational number.

Question 4: (1 point)

How many terms of the Taylor series of the function  are needed in order to evaluate

by the Taylor formula method to within an error of ?

Hint:
1) You should be able to show that the Talylor formula for  about  is given by

where

for some  between 0 and .
2) Your answer will be the smallest  such that

Question 5: (1 point)

Let  be the plane region bounded by the curves

Find the volume of the solid obtained by rotating the region
 about both the -axis and the -axis. (in that order)

Your answer should be two exact positive real numbers separated by a comma. Write  as Pi.

Question 6: (1 point)

Let  be a right-angled triangular region with vertices  and  where  and  are positive numbers.

I = (5 + ) dx.∫
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When  is rotated about the line , it generates a solid with volume .

Find  and .

Your answer should be two exact rational numbers separated by a semicolon.

Clearly, if  is a solution to the problem, then  is a solution too. Therefore, the order in which you pose the numbers does not matter.

Question 7: (1 point)

Water partially fills a hemispherical bowl of radius 70 cm so that the
maximum depth of the water is 20 cm. How many liters of water is in the bowl?

Your answer should be an exact real number. Write  as Pi.

Question 8: (1 point)

An infinitely long solid of revoultion about the positive -axis

has a finite volume of  cubic units.

The base area at  is  square units and

the volume of the part of the solid between  and  is
 cubic units where  and  are positive constants.

What is the diameter of the solid at ?

Your answer should be an exact positive rational number.

Question 9: (1 point)

Let  and  be two positive numbers and let  be the unbounded region described by the inequalities

For which  and  does the horn obtained by rotating  about the -axis have the same finite volume,

as the volume of the disc with a hole obtained by rotating  about the -axis?

Your answer should be two numbers posed in the order  separated by a comma.
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