
91 5alc] Work
-

1 : W = F . d
/

Work face "distance
Nom : Tole

A-1bs/in-lbs

El Find the work done in

( lifting 200 lbs, up by 3+ .

W = 200x3 = 600 ft-lbs

(b) W lifting 20016s ,
by 4 miles

Stei b/a vanity force is

#



we wove from a tob Face at

Estimate W position-
W = [ F(x)AX

inst

Exact = lim [FxDx:
-work + 11 ghdy
Physi, proportivel *

X = dist to
center

La of earth

D lie, F(x)=
2 constant

Radive of earth is 4000 mil



200lbs=ood
C = 200 + 4000 = 3 .2x109

(h)
w = Tox=

·13 . 2x10% - Mor=
*E 7 992808 mile-lbs

&

pa: Elsie cast fre (20004 = 800

(c) If we lift weight
4000 miles



w = 18000
o

dx = 400
,
000

4000 unie-ls

/capare 200 x 4000 = 800
,000)

prinPublesa --If
a spring

is pulled/pushedx units

bey and natural te rath,
the spring reacts with

S

face F = k- X
. 1 Is : spring
- zust
-

(y = 0
,

F =0 (
Ex1 A force of 60 lbs
-

holds a spring 2ft



beyond its natural length

(a) Find spritey must

(b) work to stretch
-

↑

spring from
rest

to 3 t.
(c) wok to compress

↑

spiry to 1 + shorter

than rest length,
(d) work to stretch

from 1 + shorter than

natural length of to

3ft langer ,

(a) F = =) k= 30 14
·r Ibs kit

(b) 9 x 15 =



w = (330xdx = 15x23= 135
Ftlbs

() w= j :30xdx = 15x276 15
f+- les

(d) w= )
3

30xdx
= 15x) =
120ft-Ihs

E 150 f+ -Abs work is
&

required to stretch a spring

6 inches natural length,

Cal Find spring constant
(b) Worl done to stretch

to 12 inches
(c) 50 ft-hs work compresses
the spring how far



Units : Use mode o ivchalbs

150 ft-lbs 12 =
1800 in this

Ift

(a) = 1800 = /Exd
2kx21

O
11

zk36 = 18k

k = 100 Ihs/in

(b))"100xdx= 50- /" = 7200
O 0 in-16s

100x dx = 50 ft-ths(a) jo
-

end - Gooin-lesl = heste
Il



50x212 -
8

50 = 600

e= 12

l= /2 inches

Kingdistance heart craih
Es go =

S·ipulley
/·I



cl How mich work to pull

#chain over the top of pulley?
---

(b)
"

the chain halfway up ?

Idea : consider a
break the 100 otInto

n equal segments ,
of

length DX

consider a sequent atmstim
Xu fleet from top : the

mak to

#I P wave it

& 304 to top
IS



!
5Xxxxi
-
weight dist

Adding up over
sequents

Wi = 5 Dx Xi

Su

Trial wal [Wi =

55x: Dx
in

Exactwork = 11005xdx
G

I 50
25
"000 fr -IDS


