Nov 25 Math 2253H sec. 05H Fall 2014

Section 5.4 Work

The work done by a variable force F(x) to move an object along the
straight line from x = atox =bis

W:/abF(x)dx

Units: The Imperial (US) unit of work is the foot-pound (ft Ib), and the
Sl unit of work is the Newton-meter (N m) also called the Joule (J).
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Anoher Work Example

A chain weighing 2 Ib/ft is used to haul a 200 Ib girder to the top of a
building 120 ft high. Find the work done lifting the girder to the top of

the building.
Toked wo-l 18 ot dome on P Qi rds

_ﬂ Wg
‘[ P\\AS M\A\' dovn Om ‘he Chain WC .
20fd wole W= Wg W

W, - 1208t - 2001 = 24000 ft-\b

() November 24, 2014 2/12



\31\1,0 _ Cnt h‘ Qs 1Nk P.‘cu‘ Q 'u“"d'ﬁms; A‘g
1 TGLQLO. 9-"\S¥L\ A\} J\ C\r\o\:\ @ Sone \a
Y | btseer O owd 20
Co\l +e ":aru o disdon Cmr ot prete
|

FP: 0\3‘?(“ (Z %E) : 20y 1 ) bf < (\10-5\ \Cf

Wyt (20 )+ (2970) £ = 2(ro-g)my, el

S\AM M\‘»i& £Fu\ v =° +H \a‘-no n ,Vl\( ,,O‘lﬂ»\\"

() November 24, 2014 3/12



lzo
S 2(120-1) dy feib

120

¢ S (Ilo-“‘)\ dv Frolb
° 120
- 2 ['20\?“(&’); ‘Pt“’
07.
[no 20 - Z{ - (row0- 3)
= 2(1o") ( L) felb

220200 () Feb

) etk

November 24, 2014

4/12



= 120" fElb = 14400 felb

Tk._ &'bé’cp- ok Cona ﬁ:\(’)'\\g %.\"cl,e,\ w\lu'\
‘J»\L, Chown \5

\W © 14,000 £t b +14,4900 £t-1h

© 38400 fe

() November 24, 2014

5/12



A Final Work Example

A tank of water in the shape of an inverted right circular cone is to be
drained by pumping fluid through an opening at the top. The height
and base radius of the cone are h = 10 ft and r = 5 ft, respectively. If
water weighs 62 Ib/ft3, determine the work done emptying the tank.
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