
93) statics

I F  =  0

I Under force, but No Aciln Y

( i J

EX Consider a chandl l ier.  What are the forces
in the cables that supper the follow lamp below

( i i ) m = 200 kg= 60°
1 ( +)

60°
- - ?  ( + )

v FG

(n i ) X: FA, + Fee + Fa= O
NOTNeeded J: FAy + FB, + Fan= O

X: - FA Cos@ + FB+O =0 FB = 5A Cose

y: FA SinO + 0 - mg = 0 ? FA = mg/SinO

(v )  So lve:  FA 1st : FA = (200kg) (9.8 m/s=)
siù (60°)

FA = 2263.2 N

FA = 20019A
sir (52

FA = 22488N
112,000 ?

FB= 2263.2 Cos 660º) <

S FB = 1131. 6N



(??)

(???)

( v )

Fulcrum
4 FLift

Problen (Levers)

30 ? m

L
a

b

pivote
P a r t

? 7 = 0

" Frush
W = 800 N

Q: What Fruan do Wre
90 cm nues to lift the package?

- (+)
Data

ra = 0.30 m
F rb = 0.90m

Fe = 800 N

Fp = 3

- Start with thù since rotatoonly.
T=r Fsind

TA + CB =0

Clock wise "motion"

? - ra Fe sind - ro Fp sia = 0

? Fro = - ra Fe
Fp = - ( Fa) Fuitt

agply toour case
Frush : - 30cm (800 N)

90 cm

F, = - 270N push down 6 liff 800N



XI use both torgue and force sums.
Diving Platform CM 3m I TOON

(1) 2m A - 100 N
??????

Q: Find the forces on the two pylons
- FA - ??

(ii) Free body 2m Fp= platfor

pivot Fw
point

(ic) y:  [  F,  =0 FA+FB - Fp - Fw = 0
x: EF, =0 not applicable ENo x-components 7
T: ET =0 ? TA+ [B + Tp + Tw = 0
C= rFsinQ OFsi 90 + 2m Fa sin90 = 2. 5m Fp sin 90°

- 5m Fm sin 90° = 0

(iv) Regns and 2 unknowns FA and Fis
T: 2 FB - 2.5 Fp - 5 Fw = 0

2 F3 = 2.5 Fp +5 Fw
FB = 23)(OON) +(E)(700 N)

FB = 1875N
? What about FA

use y: FA + FB - Fp - Fw = 0

FA = Fp+ Fw - Fo
FA = 100N + 700N - ( 1825N)

B

(FA = = 1075 N
down !!!



Street-sign

Frivot

Problem

cable
Fr

We Know Fpayload

Weeam, we went the
Tensin in the Cable

Joe's and the Frivst.
Fpay

Thought: Remove the pin in the wall mount.

Two possible scenarios:

- pin hole

O R

Heavy sign
Closer Cable

support

Joes

- pin hole

Heavy Beam

* Fpivot

-
p i v o t

Fy <0 Fy > 0

The math will tell us which happens.



) cont !

F i n d

( i i )

(?? )

(iv)

FT and Fw.

1

(+)Fr l = 2.2 m
mB = 25 kg

Mp = 28 hg

ET=0 , EF=0 2Fh=0
EFy =0

0 = 30°
Fr = ?
FW) = ?

Fw) =?
I: Tw + CB + Tp + T+ = 0

CoFu Side) = To Fe sin 90° + rp Fp sin 10° + r, Ff sin 30° =0

utight o ? - (2) FiB ? 1 - l Fp : 1 + l F sinO =0

Beam causes
Cokvise rotn. o W e  o u l y  h a m e  F r  a sas an unknown

X Fr Sin Q = E FB + dFp

FT = (FB(z + Fp) / siùO

FT = (E54)(9.8) + (284) (9.8)) /( sin 30°

Fr = 793.8N T 800N



EX cont

W e  a r e  l e f t  w i t h

No X-compat

? Ew), - Fp cosO Forb in et x directo
= (193.8N) Cos (30°)

Fur = 687.45 N

F.)y + Fo)y + Fe)y + Ff)y = 0

Fw)y = = Fly - Fp)y - FF)y

Ful = - 25X1) - (284)(98) - (93. 61) sih 300.

Fw y = 122.5 N

Bw: removing the pin will result in scenario

? Magnitude of Full = :
687.45 +122.5= "scrapdon

= 698.3N
w a l l "

?  D i r e c t i o n  :  ( x )

I Fw
X =  t a n ' 122.5 N

687.45N
x =  1 0 . 1 9  N o r t h  o f  E a s t  ( p )

10°



do pulleys

? Single

( + )

Pull

= my

No Advantage

? Pull on foot down the
Crate moves one foot us

? I need to pull mg newtos
down to get the packet

to  go  up .

? ganged

m

- Fpulet F = 0

Fpull - Fr

«/K, Has an advantage

? E F = 0

2F7 - Fw = 0

FT. = 2.Fw

pull = F+ = É F

? pull downz
the weight

pul l  through
2 f t  t o  g e t
box torise

1 f t

Roy Erickson
one



* more pulleys
2 pulleys

100 N

300N

# 9 # 10

M 1000 N
= 100 N

Downside: Must pull 10ft for each 1ft rise in Dayload


