
4B) Stat ics

? When there isno motion then we call a
system. of forces in its. static for

( i )

?Two requirements of static form

I F = 0

£ 7 = 0

l inear

§ No, acc'la!

I No angula accli

Consider a Chandellier
What are the fore

in  the cables: see d iagram be low

(Ti) tA ( i c )  E F  =
A

600 B / x : EFX= 0

cleaning LY: EFy=0

(lii) cont zagns Zunks
?: F6 - FACO =0
Y:-Fw+FAsinG=0

Ew = 200kg, FB=?, FA

BTW.: The longer A, the higher the

Cirl Do the math
FA = Ew (2 00k3) (9.81%

sir 60°

ensio

F .  O

FA = 2263.211

F3 = FACosO
= (2263.21) Cos60°

FB= 1131.6N

let 0=2': FA = (200 kg) (9.8) = 56,161 N



EX Fulcrum

A FLift

Problen

3 0 c m

(??)

ora

1 1 1 1 e

9 0 c m

r 6

pivote
p a r t

(??)

2 7 = 0

(Levers)

W =  8 0 0 N

Fpush Q: What Foush do We

(+)
need to lift the package?

Data+
ra =0.30m
r6 = 0.90m

Fe = 800N

F p  =  ?

start with thi since rotatononly.
TEr Fisint

clock wise "mation"

?

? Fpro= -  ra Fe
F p  = - ( 7 F l i f t .

agply to our case
30cm

Fpush : - 20cm1(800 N)

Fa=-270N push down to lift 8001



Ext use both Forces and Torques

? Diving Plat torm 3m
cM

700N

(1)
Q: Find the forces on the two pylons supporting

The board
A FA DATA

Lid Freebody ? ? r3=2m
55=2+3=5m

roiver

Fplatform

(üi) Egus.
?  y :  E F ,  = 0  ?  F a + F o - F w - F p = 0

V Y

( - )
Fw=700N

FA=?
FB=?.

C - C h c w .

Cir) Solve usily tarque, f i r s t :
1 3 5 3 - r o tw - r p F p = 0

Fi = SoFw+rpFp

FB = (5m)(700N) + (5 m)(001)
2m

F 3  =  1 8 7 5 N  u p w a r d

?  F o r  t A  u s e  t h e5 F=0 egn
F A  + F -  F w - F p  = 0

F A = - F i s t F w  +  F p
FA= - 1875N +700N+ 100N
(FA=- 1075N downwards



@ Street-sianProblem

EX cable
Fpivot

We know paylond

Wream, we want the
Tensin in the Cable
and the Frivot.

Beam Fpay

Thought: Remove the pin in the wall mount

Two possible scemarios:

pin hole

O R

HeavysSign
Closer Cable

support

Joer

pin hole

I Heavy beam

? Fpivot

p ivo t

Fy50 Fy>0
The math will tell us which happens



EX
cont.

( i l

(??)

F i n d  F r  a n d Twall (+) 5DATA

l = 2 . 2 m

?(+)MB=25/29
Fx

lets pick the
wall do bs
the pivot
for  the

tangre
egn .

2 ? = 0

C-1 m,=28kg
0 = 3 0 °
F_

Fwall=?

IFx=0
E F = 0 EFy=0

w a n t

TwallFsind -(2) Fa -(1) Fp + (eXF siù 30°= 0

F T 22(25)(9.8) + (2.2)(28)(9,8)
(2.2) sin 30°

3 9 6 . 9

S i i  3 0 °

E
Fr=793.81

X : Fx-Fr. Cos 30° = 0

P  F x = F r c o s  3 0 °

Fx = 793.81 cos 30°
Fx = 687.45N7



Y: Fy- F8- Fp + Frsin30 =0
Fy =FB+Fp - Frs" 30°
Fy = (545498) +284 X9-8)-77938) sin30°

Fy = 122.5 M

^ Fy =122.5 N

6 8 7 . 5 1 1

pin keep bear from sliding down wall

Fner

/  F r e t  = 1687.557<122-51°

=698.3N

=  t a n 122.5682.5)

=10.10°

Fver =700N, 10° North of East



o pulleys
? Single

Fall

= mg

//CC No Advantage

?  Pu l l  on  foo t  down the

(+) Crate moves one foot us
? I need to pull ung newes

down to get the packet
t o  go  up .

?  L F = 0

?ganged
F

=  0

= mg Foull- Fw
/AlL, Has an advantage

?EF =0

2Ff - Fw=0

FT.

Fpull = Fr = Fw

= Fw

? pull downz
the weight

pull through
2f t  to  get
boxtorise

1 f t .


