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1. Set up the integral(s) to find the volume of the solid ined by rotating the region
bounded by the curves ¢ = !-ji.ll;?.', =1 an @ hout the following:
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(d) the line z = —w /2.
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(e) the line y = —3.
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the integral to find the volume of a solid whose base is the region bounded by
the parabola y = 8 — Bx? and the r-axis and where the cross sections perpendicular to
the y-axis are isosceles triangles with base equal to height.

—_— il o, =

e - 1 _ K//)A%’ Method of Flicet

— b ./@ g»\o(,e o} bae

@ e AD Shope of x-sec
- \ {5 Owenlzhon o} Xxsec
Ly — S
CR—L.)

= 34 (5% <

Copyright ©) Deparfment of Mathbmatics TAMU | Math 152 WIR 3: Page 2 of 11

M152 WIR Page 3



@ foree = kx ovey sprig bt
TENAS AAM UNIVERT “" = -l- k’ > L k
Colegeof s ® v 2> ’ Math 152 - Fall 2024
& Sciences &’L s s
WIR-3: 6.2, 6.3, 6.4, 7.1
20 1
vQ Q—OM = loo m = S-m

53)’“ 3. A spring has a natural length uf(u,@m.:. If : for::{ of 25N is required to keep it strctrhcd

to a length of 30 ems, how muell work yould B¢ required to strefch the spring from 2
gth I
cms tf.( 440 émx"
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f 10 pounds is required to hold a spring stretched 4 inches beyond its natural

1. fforce)
> — Pt mToe . :
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\

, inches beyond itsnatural length? =0
] :_Q
. b"b b - -k (_ -0 < k4
o A < lkx — o= '
Seb-
k= lo (!7—-) - 30
"
lo
1> a V»
= Llex> X
Skep> v = ka \ - 1 (20) l
o O
_1Go)| L '01
2 D\~
W = B fe-
L
Copyright (©) Department of Mathematics, TAMU Math 152 WIR. 3: Page 3 of 11
o
r - -~

M152 WIR Page 4



AR T R AN L) AT LLAUSE VERSLAEE LA ATALELASLELSLNUELALY RS RATE L ETANMLEE BUFEF RT AEN TEs 6 LR LR A &

o

foper: 1= g Coakd o -0

TENAS AAM U '.l'.l:!'. v o

ﬂﬁﬁiiﬂ Math 152 - Fall 2024

= WIR-3: 6.2, 6.3, 6.4, 7.1
. &

1m0

G 5. A uniform cable 4i) feet long is hanging over the side of a building that 1Mt tall.

y The cable wu'lg}iﬁ 60 puuna;
o 06 (a) How much work would be required to pull up 10 [eet of cable?
¢
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(b) 1f there is a weight of 80 pounds attached to the bottom of the cable, how much
work would be required to pull up 25 feet of cable?
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190 7~ \oo @
‘v b I 6J of work are required to stretch a spring from 10 cms to 12 cms and 10J of work
are required to streteh the spring from 12 ems to 14 ems, find the natural length of the

«® spring. 2t S ey, L7 ems.
oo 100 le-L
i - 1 l(. > “o°
® 6 2 X @ 0 = 4lkx>
to-L -
\o0 Voo

b= lk[(\l\;) (‘m)"] 20 = l«.)’(\»\%{_ v \;_-S)j

L= R 1 < 26
B[E=T-(27] BIEHER
12 [1ae :33}1‘//- e 24— 2E7] = 20 [ 1w — 2L 00 w20t p |

<
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7. A rope 20 meters long weighing 2 kilograms per meter is used to lift up 360 kilograms
of coal from the bottom of a mine shaft. How much work is required to pull up the
(c-/ coal to the top of the mine?
Yope ol

v Toihal oeight = (20x3>) + (360)

- 2kq/m = %00 kg
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W = %Y C"('OO —Q-E{)A,&
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1(6)=3<b

-J % )
J‘T ’) 8. A cylindrical tank@ta&l with a diameter of 3 meters i There
¢ ~ is a (1.5 meter spout &t The top of the tank.

(a) Set up the integral to find the work required to pump all the water out from the
‘k top of the tank,

65 -

B R=1B) D Ac » avele ——-:?T:—Kz .
e (3) = FF

[ T < 6.5

®
S & & b= 3
®

A= 0
3
W = {a SW% (65 “‘2{)3‘}

b=06
() If the tank is full of olive oil which has a density of 960 kilograms per cubic meter,
how much work would be required to empty half the tank?

/ i} 3
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b4

‘) 06" A 12 meter long tank in the shape of a triangular trough is full of water. Its vertical
crogs sections are isosceles triangles with base egual to its height of 4 meters. There is
a2 meter spout at the top of the tank. Set up the integral to find the work required
to pump out the top 1.5 meters of water from the tank.
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-V =
&y o&' b ~= 5
& v)r 10. A spherical tank with a radius r of 5 meters is completely full of water. The tank has
a (1.5 meter spout b at the top.

/N
- 68 - - CxoA &eccxovx -—> dfrj&
1= ﬂ.h

K.:{:s | Sy Ag = x>

% N Pytangonatn. k:w@s—\r_)

X>= Y—y”>
a—_—-s e \6
X”= 26— \4"
(a) Set up an integral to find the work required to empty the full tank of water.
S
W= '@2 W(’lg—\a”) (s-s—\é)J\a
—5

(b) Set up an integral to find the work required to empty only half the tank of water.
W = ‘ia §Tl' (2s—y?) (55 —pd ey
o

{¢) If you initially started out with only half a tank of water, set up an integral to
find the work required to empty the tank,

(o]
w= 33 \wls—p) Gs-
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11. Ewvaluate the indefinite integral [;*?E,‘ = .

Cued

dv= € dx
AAA': 1.dx \ = &J.-\/ ,
= & —ax Ax
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12. Ewvaluate the indefinite integral

-2

1
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e eos dr.
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13, BEvaluate the indefinite integral [ 2 lnx de.

V3 1
14. Evaluate the definite integral f arctan (—) dax.
1 I
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15. Evaluate the definite integral f. e“tgin 2t df.
]
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