Math 1352-11 — HWO02 Solutions

September 11, 2008

Assigned problems: 6.2 — 20, 24, 52; 6.3 — 8, 12, 30, 32, 46

Always read through the solution sets even if your answer was correct.

e (6.2 #20) Region bounded by y = ¢* and y = ¢™* on
[0, 2] revolved about the x-axis.
The curves intersect at =0 and e® > e~* on [0, 2].

A vertical slice gives a washer with outer radius e* and

inner radius e 1.
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e (6.2 #24) Region bounded by y = 2%, y = 1 — 22, and the

y-axis for z > 0 revolved about the y-axis.
Curves y = 22 and y = 1 — 2? intersect at x = :I:%.

A cylindrical shell at x has circumference 27wz and height

1— 22 — 22 =1 — 222. Total volume is

v

1
/\/§ 2w (1 — 21‘2) dx
0
1

L
= 27r/ 2$—2333dx
0

1

= m(@®—at) |

s

4

N
Y yzxq
1. -4
; : \\‘H yi= = ks
& t >
kﬁ;’ l X
g
g(x—x‘)—xa
A%

Copyright 2008, Victoria Howle and Department of Mathematics & Statistics, Texas Tech University.
All rights reserved. No part of this document may be reproduced, redistributed, or transmitted

in any manner without the permission of the instructor.




Math 1352-11 — HWO02 Solutions September 11, 2008

e (6.2 #52) Base is isosceles right triangle with legs of length 4.
Cross section is a semicircle.
We'll line up the legs with the z and y axes. The hypotenuse is
then given by the line y = 4 — 2. A semicircle perpendicular to the
x-axis has diameter y = 4 — z and radius r = (4 — z). So a
semicircle has area 1mr? = Z(4 — x)2. The total volume is then
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e (6.3 #8) Graph r =0+ 1.
We can see that r is growing with §. Plotting a few points: 7
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e (6.3 #12) Graph 2 = 16 cos 20 ﬂkT?L
Comparing to the standard forms, we see that this is a
lemniscate in standard form with 2 loops.
Each loop has length 4.
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e (6.3 #30) Area bounded by f(f) =sinf on 0 < 6 < 7/6.

Area between rays § =0 and § = 7/6 is
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e (6.3 #32) Area bounded by f(f) = secf on —
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e (6.3 #46) Area inside r = sinf and outside r = 1 — cos@.
r = sinf is a rose with one circular petal.

R
7?2 =1 — cosf is a cardioid. The area between them is bounded .
by the rays § = 0 and 0 = 7/2.
The area inside 7 = sinf on 0 < 0 < /2 is L /rzsl}\e P
A = 1 %Sin29d9 - ' s Wo=-o
2 0 ’ -2 -1 \
and the area inside r =1 —cosf on 0 < 0 < 7/2 is =i=icasp | |
1 (2
Ay = 7/ (1 — cos 6)? db.
2 Jo
So the area between the curves is
1 (% 2 2
A — Ay = 3 sin“ 6 — (1 — cos )~ df
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0
IRV 2 2
= 5/ (sin® @ — cos” @) — 1 + 2 cos 6 db
1 /%
= 7/ —cos20 — 1+ 2cosf db
2 Jo
1 1 2
= —|—=sin20 —6+2sinf
2 2 0
T
Copyright 2008, Victoria Howle and Department of Mathematics & Statistics, Texas Tech University. 4

All rights reserved. No part of this document may be reproduced, redistributed, or transmitted
in any manner without the permission of the instructor.



