
5..4 Work (Application #3).

In mechanics there is a qua tily known a

Work- Wark is an energy type like Kinetic

energy, potential ensgy, thermal enagy

atomic energy.
? Conseration of Energy says that we can

Transtorm evergy from one type to another..
But we cannot destroy errgy (mass).

Full Potential
Energy At anystater

(locaton)
Full Kinetic EnergyK+P. = Kf+P+ Wperim

Work

o Work is F . D : D=dirplacement
F= Force applied.

W=F?D
From Trig

W=FD
W = 0

L D



wind

? Over the course of transversal the

force and displacement may change.
? F

- chop path up into
pieces

0701

W = ) .
work done by wind i=1

? To get most acy we take the limit
line integra

(cal IIII)

? For this secton let do always be in the
Same direction (vertical of horizontal)

50 W =

E X

F ( x ) d x
x =  a

tatemical energy in

@gasolinemotor wark by the mote)speed

@mechanical energy out KETranslate = 2mu

KErot Kerot.

KErot=EIW*4



EX Spring-mass
Fsp

Hooke's law

Fsp=-R X

p u l l .
?

x = 0

x = b

Find the work
done by the

spring

Yetb:5cm=0.05m
L'let 2=250 N/m

x = 0

b

W = .  F c x ) d x

? = 0
0.05
k a d x

?

= -

0.05
2 5 0 x 0 x

0 . 0 5

=-250%10

=-25 0M 0.05m.
2

= 0 . 3 1 2 5  N - m

J o u l e

0 . 3 1 2 5 5



lifting a chain trom deck to ship
A lOm chain lies on a deck. The and is attached
No a cable (massless) which lifts the cable end
No aheight of bm. The weight of the chack is

8000kg. What work does the motor pertorm
that is pulling the cable atached to the chach?

more?
6m more???

v i t r added
to the lit

Details
?  C h a i n :  0 1

a delinedy = 8000/9/10m = 800k8/m

a geometry STOP@ 6M

6 "litted 6-X

Newton's

Fg = mga9.8 m

?work (vertical).
AW-DFgh

AW =Am.g. (6-x) 2m=py

AW = pAx-g. (6-x)
6m

W=pg  (6 -x )dx

X=0

vertical height
horizontal position of chaindement.

8000k (9-50)(6-x)cx
0

7840019 64-54).
6

= 7 8 4 0 0  { 1 3 6 - 3 )  - ( 0 - 0 )

=1411,200 kg-m5 °
Nem

= 14m Jou les



"Pumping water from a pool.
float pump

71ft

? ? ?

S . I . i m ,2g,

USCS: ft, lbs, s

5 f t .
Circ= 2mr

? Circular poo 24f t  in  d iameter
? Density of water is 62.5 lbs/fe3

?WeL i f t  à  ho r i zona l  s l i ce  x 'un i t s  h igh

AWFAweight .  he ight

A W  = pAVol: 8.
only

remove top layer

A = T r

777/666 AX AW=

=  f i x e d  =  ( c i r c .  / 0 / 2  =  2 4 7 E =
12

work
W S A W

slices

? w = S p A l i g . x . d x
x=1ft

Wa (62,594/11293257Sx

= 108,000  T  lb - f t ,



*Notes on craing fluids

Work is only that if removing tofic
same answer as if the tube
floats on the surface.

? extending the inlet to the bottom Imrigation

#syphon work to remove top
layer

Canal

'Almost Free"

* high loop

to drain pool.

can ignore a
00

this Conce
hose is primed

x = u @ e x i t

prime

+ Old wells pascal's primipple

D + *



Drain a Conieal Tank.
AW =AF. distance

= AFg (?+?)
= Am-g (X+H)

work toi toe slice = PAV-g. (X+ H)

X+ H units AW = p A(x). Ax ? g ? (x+H)
geometry

Cross-section
?  A ( x )  = T r 2

R

as Dd

d  =  D - x

r (x = 5 (D-x)

work/slive?W-pg . fAR(7H)JK
X= depth 1

-pg ( -E(0-x)1(XH) dx
? depth 2

W=gpoR° (1-7) (X+H)dX
dithy

Formu ? Set -U

R,D,H



EX lets vary t h ethe density: Assume now
t h a t t h e  H u i d in  the conica l  tank has set t led
with the more dense portions towards the bottom

Distiller in Oil Refiney

thin
(less

donse

t h i ck
(dense)

= (white gas)

lets use

- 1) (I+E)
trexample

(gasoline)

Condensationscreens (Kerosene)

crude (road tar)

Heat

Now our + X + H )  d x
i n t e g r a l D

looks like XI
this..

radius
r a t i o

EX Let's assume this tank has fiel in it and it,
travelling next to a black hole, which has great
changes in gravity. 9 = function of x  a l s o .

forex. let 9 = 9 0 €"Or this means f stays inside
X2

W = T R I (9.e (1+5) (1-2) (x+  H)dx

x,
height

gravity density geometry



X = 0

x = 6 0

Practice Problem

A bucket  weighs to lbs when f i l led wi th

Water and is lifted from a 60 ft deap well.

Ca) what is the work? I Constant fare physics
W = mgh

W  =  ( F ( x ) d x
x = 60 F= mg

Goft W = (ing)dx W=F.d=mg.h,

X = 0 m g h
6 0

= 7 0 . x 1 =70 (60 -0 )  =4200ft-lb

(b) The bucket leaks water! I t  we ighs  on ly  35 lbs

b y  t h e  t i m e  y o u  g e t  i t  t o  t h e  t o p .  W h a t
i s  t h e  w o r k  h o w

Assume the loss of wate is linear. Lets try out diffrent
linear arrangements...

TES
X=0 @top

3 5 1 1 ° ÷35Ldl

#x=60@botton
35(1+68)=70

S u
W  =

equiralance.

4 5

C o

needed only

? work

F(x) = 35165(1760)

6 0
weight = Force

35/1+, dx
? = 0

6 0

=3516s (+70) 4x

60
= : 35861 X+260. = 35(60+

60°

8TW 2.60
= 35lbs-9054=70265-45ft =3150ft- lbs

- 0 )


