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Math 42, Winter 2009 First Exam — January 29, 2009

1. (42 points) Evaluate each of the following integrals, showing all of your reasoning.
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2. (8 points) Show all steps in evaluating the integral / P S f x—;— 5 dr = / @ _t 1;(96 ) dx

| X + |
Vvﬁe‘”’grﬁ%”pef%w (c>z/!3"0"lviSiOV\ +o ’Qm( ngxz»;Zx (x? +|
it | 3K+ 2t | X2
Se’Hwﬂl /g—jz—’-—:)('#"!'»—é———x——*. 7—;?
X5 2 x3- %7~ 2x Xt
X3~ X~ 2%
We now ’Qno( Hhe Pc\'r‘llia‘ ‘@ac{?am JGCOM,DOS}%@A 3X2+9X+’
for Hhe temoimder dorm
e | 3+ et ’ - f_\_ 4 R + C
x(x+1)(%-2) Xy~ 2 X X+l x-Z

> 32 204 = A )i-2) + Bx(x-2) + Cx(Xﬂ)

et x=0 2 |= Al(2) > A=-)
Lt x=~1 > Z=R-(1)(3) = B="

et x=2 2 |7=2C-23 = C=7

/”13 XL(‘ ’ <t Txt
=) g L ol = g(x+/)o’v<+ gfg——z-—lafx

¥~ XX 2%
1 17,
g(x—rl)ﬂfx t g gy gf?z/é“o[)(‘(- g//%dx
x ¥t X~

|




Math 42, Winter 2009 First Exam — January 29, 2009

3. (6 points) A particle is moved along the z-axis by a force that measures F'(z) Newtons at a point z
meters from the origin, where values of F(z) are given in the table below.

z 0 2 4 6 8 |10 |12 |14 | 16
F(z) | 105|196 |88 |81|75|70]|67]65]64

a) Using the Midpoint Rule, write a sum using values from the chart representing an estimate for
g
the work done by the force in moving the object a distance of 16 m. You do not have to simplify
your expression.
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(b) Do the same using Simpson’s Rule; again, you do not have to simplify the expression.
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2
4. (8 points) Consider the integral / f(z) dz, where f(z) = e=%/2,
0

(a) Estimate the error made in approximating the value of this integral using the Trapezoidal Rule

with n = 5 subintervals. Statze your answer in a complete sentence. You may make use of the
fact that f”(z) = (¢° — 1)e /2.
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(b) Again using the Trapezoidal Rule, how many subintervals n would be necessary to guarantee an
error of at most 10747 Give a valid n in simplified form. (As long as you justify your answer,
you do not have to worry about finding the best possible value.)

~ ° Z ~
el o use Vo3 Ve epive KTyt g
(2 n%

K, (b-aY ~4

K ET‘ < 7 \<IO s ozesfwoe .
2
Thos, wo meed 2y R g
lz n'Z_ J " Vi

S0 V\?' = 52 {Oq

2

and thos n2g -0,

Since a< ;2) we. way fake ?V\:ROO‘ . (IRt we way tuke a”ywl"’le nowber
n Hhat is at least 142 bot this
was € vegsied . A swleive of Ky,
suchas Ky=| | wold petd o suler n)



Math 42, Winter 2009 First Exam — January 29, 2009

5. (10 points) Consider the region R bounded by the curves y =z, y = z2+1,2=0,and z = 2.

(a) Set up, but do not evaluate, an integral that gives the area of the region R. Justify your answer
by drawing a picture and marking a sample slice.
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(b) Set up an integral representing the volume of the solid obtained by rotating the region R about
the z-axis. Justify your answer by drawing and labeling a picture with a sample slice, and cite
the method used, but don’t evaluate the integral.
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(c) If the base of a solid V is the region R, and if all cross-sections of V that are perpendicular to
the z-axis are squares, write a definite integral that will give the volume of V. You don’t have
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6. (10 points)

(a) Set up, but do not evaluate, an integral representing the area of the region bounded by the
curves z = 6 — y? and y = —z. As justification, draw a picture with a sample slice labeled.
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(b) Set up an integral representing the volume of the solid obtained by rotating the region from
part (a) around the line z = —3. Make sure you justify your answer (draw and label a diagram,
and cite the method). Again don’t evaluate the integral.
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(c) Now do the same for the volume of the solid obtained by rotating the region from part (a)
around the line y = 4.
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7. (8 points) A 300-foot cable with a linear density of 1.3 1b/ft is suspended by one end from the top of
a 200-foot building — so that the other end lies on the ground, which is completely level.

Suppose that we wish to lift the cable’s lower end up to the top of the building, while keeping the
upper end fixed there, so that the two ends of the cable are level with each other (and the remainder
of the cable hangs below, now doubled up). How much work.is required to accomplish this? Show

all the steps in your computation.
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8. (8 points) The Great Pyramid of Giza is roughly a solid square pyramid made of limestone; when
first constructed it stood 500 feet tall, with a square base of side length 800 feet. (Like any square
pyramid, each horizontal cross-section of the pyramid is a square.) The weight density of limestone is
150 1b/ft3. How much work was done to lift upward, from ground-level, all the limestone that forms
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