Volumes of Revolution

Examples:

1. Find the volume of the solid obtoined by votating the vegion in the fivst quad.
bounded by the given Curves alout e specified line. Nour construction should
have one single integral for the volume wou hike Yo find.
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WorK and Energy

Work and Enevay

In this sechion we will be \ooking at e amount of work at is done by a
fovrce in moving an cbject. Trn physics \ou learn that work's formula is W=F.d
wheve F is a constant force and dis the distance Hraveled ovev. However,

force is not always constant.

Suppose that the force ot any x is given by Fix) en the work done by
e force in moving the object Fom x:a ‘o x=b is given oy W= $o FLOAx.

Examples:

2. A 300kg chain 100 m in length is attached ot one end to o crank on the
top of a 200m building, and the rest of the cham is allowed to hang
freely on the side of the building from the crank.

(&) How much work is done when e whole chain is cranked up to the

Yop of the Yower?
(b) Tf a 20kg weight is altached to the boHom end of the chain, how

would e amount of work change?
1) I o 20kg weight is attached to the bottom end of the chain, how wmuch
work is done o crank 3/4 of the chain with the weight attached to the

top of the tower?

@ Let's make a movie of what is happening.
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As we if+ the chain less and less hangs off the side making the weight
we ove moving less and less as time goes on. This gives the variable
force need Yo Tif+ the chain.So how much would i+ take to move only

a small pece’

Let's label the graph with values to help.



ow  How much work does it take ‘o move the liny sliver
I around x up to the top?
wom W {'\ovce -disp\acemen+

*(moss -granity)- displacemneny

=(density: length)-granity - displacement

Wy = H%%)(AX) (10)- x
Now add up all of the finy slivers:
W, - S:m 30x dx

= |5 x"|:,°°
= 190,000
) 00l vom The boall does not change weight tnerefore the force
é oolo is not variable and we con use W= force - displacement.
0o W= Wenoin ¥ Wyall

vart 0 + (wmass-gravity)- (displacement)
150,000 t (20%9) (10M/s) (100 wm)
*150,000 + 20,000

170,000

W [polt s Now we only want ¥o move the cthain and ball F5m.
oglo = How does the work chonge in each part?

300m

0o Note that the Pirst & of the chain has variable force., but
He last u still requires work ‘o move F5m.

W= l@vs ¥ Wog ¥ Wean
= §, 30x dx ¥ (3)(25)1oN%5) + (20)L100175)



