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Key Points:

e | W = Force x Distance = F - d}
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e Now, what if F' is not constant?

W= S Fdx OR \/\ngdw,
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e Dealing with springs - Hooke’s Law:

F=lx
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where z is the distance stretched or compressed past the natural (equilibrium) length,
and £ is the spring constant.

e Dealing with the force of gravity (metric system):
K= ,
5=

where m is the mass of the object and g = 9.8-2;

sec?

o Dealing with the force of graity (U.S. system):
= we(c;)\r\\' n lbe .
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3. A 30-centimeter long spring with a spring constant of k = 120;% is compressed to 20cm.
Calculate the work done.
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4. A force of 10 lbs is required to hold a spring stretched to 6 inches past its natural
length. Calculate the work required to stretch it 8 inches past its natural length.
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5. How much energy is required to hoist a 3-kilogram pumpkin 15 meters to the roof of
the math building?

Fore 15 costond  for whele olbiect

So &OV}—L V\ﬂlé \'O W\S’C“ Y'f/\"‘e. - 3\,(30 ’I.KM/Q(L
(also distorce “€e \A)\«Rz clgjc& el
v Ye Som*i)

\j\): E;.d = Mg - S =

F’-I T:g: W\%
[Sm

21‘( ‘qtg’%'a 'IgvV\

= {41
6. How much energy is required to carry a 44-1b stack of books up to the third foor of
the math building? (30 ft.)
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7. A 6-kg chain is 3 meters long. How much work is done lifting it from the ground until
its lower end is 2 meters off of the ground?

Ao Some of to  choin moves  Fortey  Ahan
(&&4&‘- m OKQY ‘PN‘\'S/ NG V\JLQ.CL o iv\Let‘)rC\({
| S * E
3 dx © -
" Wi = F@ d = ooy o (5~x) = ,oéx.’w(&x\
xf i
F S‘l'LQ Gl
dx U T+ % ‘\;Z,WW\ M?:é;iéx‘wuw /0:*;’%:)‘%
M’s{\( S\‘L&S b A L & P is wv.o.,sg—dev\&l«/
+ 3 ,V~' st clhoin
-X -
5 X N )
7 ,N L )
eoch sk < V\/—- 2‘ dy+fo¢ (S\ﬂ s SQeﬁ.z (s-x) (lx
R AN - ©) d

dghemtt o¥ - -
G- Y% = --- = Q\O;m

* ‘:(7( \S ’?I‘o\’)&f\”\/ " (,(x—?cl ~ S 7(,'1' fov X=0. Tlhe e Ve Wwio oS
+o deo ﬂ,u_, (€. ab M’Qr end pF (Lvm\ ‘c}‘(’ ( %4. S e ountiner,
8. How much work is done emptying a 2 x 2 x 3-ft rectangular tank? The water must be

pumped to a point in the upper corner of the tank.
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9. A tub has the shape-of the solid of revolution formed by rotating around the y-axis
the portion of the curve y = 22* that lies between z = 0 and z = 1. (Draw a picture.)

How much work is done to empty the tank? All of the water must be pumped out of
the top of the tank.
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