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MATH 152-Spring 2020 T TEXAS ARM UNIVERSITY
Week in Review ITT ' &l Math Learning Center

(Problems with a * beside them will also be done in Python)

1 Section 6.2-6.3 Shells vs SVees
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2. The base of a solid is the unit circle in the z-y plane. Cross-sections perpendicular to the z-axis

are equilateral triangles. Find the volume of the solid.Find the volume of the solid formed by
rotating the region bounded by y = —2 + 3z — 2 and y = 0 about the y-axis.
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X= Y’.
3. Find the volume of the solid formed by rotating the region bounded by the curves y = /z, x = 0,
and y = 2 about the z-axis. e osicble
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4. Find the volume of the solid formed by rotating the region in the previous example about the
line y = —1.
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A . Find the volume of the solid formed by rotating the region bounded by ¥ = In z, y = 0, and
w z = ¢e* about the line x = —1. * 2
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In [1]: from sympy import *

print(‘'The volume is',Vol, 'or approximately’ ,Vol.evalf())

Slices - &{,L.,\

The volume is 5%pi/2 + 2*pi*exp(2) + 3*pi*exp(4)/2 or approximately 311.568518914288

/ Y
| ' X=¢' X=
. ‘ In [2]: y=symbels('y")
Vol=integrate(pi*(E**2+1)**2-pi*(exp(y)+1}**2,(y.8,2))
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6. Set up, but do not compute, an integral to find the volume of the solid obtained by rotating the

region bounded by z = 4 — y* and = = 8 — 2y? about the z-axis.*
Wpger hal & ,n\y

3“[) V= % Av y (R-L} A\/
abeust x-S a2
Skells  {awy () -4y dy

0
Gukjr"*‘ w P‘I”"‘\

Hay*
e"‘"‘““"i" X In [3]: y=symbols('y')

Y-y = 8-y Vol=integrate(2*pi*y*((8-2%y**2)-(4-y*¥2)),(y,0,2))
= print('The volume is',Vol, 'or approximately',Vol.evalf())
\,:5'(; The volume is 8*pi or approximately 25.1327412287183
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£
3wy ' Fowx, W= §F ax
pnb\‘l‘s" l) Hot’((l‘ — ’ -
- 1 st Trave
2') P\M»?;"J L‘,‘iu.l out o‘P a .k w -S Vol{:ux DMS'L’ x Dis
heet
@y %)

. strategies
3) Cable LIF‘H:j - can bt dane uS'H\j aifer of the oloove {

MATH 152 MLC Page 5



H,.la’z Lo
L ‘ has a natural length of 3 meters. A force of 10 N is required to keep the spring stretched
an aaditional 50 cm. Find the amoullt‘cﬂ work lroliluﬁsd to stretch the spring from its natural
length to a length of 5m.e(stetcbes 2o aauel g
. é b ‘P-:\ k Hen 'ukarwk v &.d Work
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2. A spring has a natural length of 3 meters. 'I'hf."(\quirmrl to stretch the spring an additional
50 cm is 10 Joules. Find the amount of work required to stretch the spring from its natural

length to a length of 5m.

w = Sa Fox dx
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W= Sikx.\,x =10 *r
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3. A tank in the shape of a rectangular prism 6m long, 2m wide, and 1m tall is full of water (density

1000 kg/m?). Find the work required to ])um)ut of the tank.
coe e e *LN
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4. Suppose the tank in the previous problem instead has ends in the shape of isosceles triangles
with a height of 1m and a base across the top of 2m. Find the work required to pump all the

water out of the tank. \
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5. Now suppose the tank in #7

3 has ends in the shape of a semicircle (lower half) of radius 2m. A
spout extends 0.5m above the top of the tank
work requir

. If the tank is full of water, find the amount of
ed to pump all the water out of the tank.*

>

'S 125 f_ﬁ‘!\*t\ ‘!7
J> G oy i A
‘W’jb S+ SRS

quarker -arde.
w su:ls: ‘(—y" \_ll

(. v
ol A:aﬁr:“"‘(
In Yy :
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1 Ju-y 4y f9 e

W }h (98@0)*integrate(sqrt(4-
F:
w: Infj"-(’\, 3\[ (y*l)

g

¥*2)*(y+Rational(1,2)),(y,9,2)
print('The Work required is®,W,'or approximately',W.evalf())

The Work required is 58800*pi + 313600 or approximately 498325.648031080

An 800-Ib steel beam hangs from a H0-foot cable which weighs 6 pounds/foot. Find the work
done in winding 20 feet of the cable about a steel drum. .
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