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Assuming ths. pipe  doesnlt vove (s holl bJ
sumethika) . and the wreatch sloect slip|
What'/re N te forces on the pipe from wreach
ot ¢ and D.

Sotion 3
The F.B.D of he left purt of the wrentch is:

A
—— Ax
Ay
C
S Fx=0 : Ax = Cx ()
sFy=0 * Ay = Cy {2)

(3 = Mc=0 « Ax(z")—Av 5"Y=p 13)
The FBD of the TIY?AZ“ paft of%z wrentdh

T~ lw

ﬁf o]

N=M=0 +  Ax(2")= Ay(3") 95 (2" )=
1\

We now have £ eqns . 4 unkhows (6>
Put (1) and (2) Mo (3) , we huwe :
Cx (2")~Cy (5")=0 (*
Put () anck 12) into (6), we have :
Cx(2") = Cy (3")=300 If-in ()

Fram (2) and (8), wehawre :

Cx= 315 'bP S N —ﬁc :(‘575/;"503) 'H:

Cy= 150 np
>
Dx= Ax=(x = 335 1f -
Rp =
Dy= Ayt 25 1bf (5) [ (3357 + 1355
= Cy + 25 b f
= [35 1b6¢

Those /n the forces on thawrench from the

Pipe, ‘7e oh the Opposite cLirection ,
-l;ko_ SMQ value for the forces at ¢ 2 D
on P pipe from ﬂm wrench

./ Re

,4
Re

rzc =~ Rc = (2357 + ’50)) Ibf
Ro! = —Rp=(-3357 - 1355) 16f

\| 175 1bf
3151h
F51b- TD 315 b

150 16

what Force F s
moving R

back on the »
For o read

s yerd
Tp = Crank

M tension In lower ohain

&) A person sith
right pedod balkwards with a 1o wf,
For o real bike is F >0 or F<o

I# Enéaoe AW+  Dux Tue. Moy # /owo|  Page_| |# Eggaoa HW¥ Page S I#Eg@aoa HW3 Page &
Oont. 1: Prod o+
I. An ideal2cation of a plumbevs pipe wren td)
7S Lke this\ =Fx=0 1 Ax= Dx 4 The bfcycle s balanced in 3 out of e plam
sFy=o * Dy-Ay-95f=o0 15) The nokt crank > anu(?u' down  now .

needec)  to b.@f e b:‘cﬁfmn

in e bicycle pushes #e

8), Tha person sfa/\d/l\g next to e biok  pushes

At “peclaf, with a 1o 1f .
ik s Fro oy r<p ?

Yw = wheel yooivs
Yc = chain wheal vodius

= sprocket roolius
radius To pedal.

/ lohee]

chain whee|

Oranh

Solution »

)z

o THIL be bettey to
to get Fa

E
—

with the persofl
Start srudy’?ﬂﬂ wholz L:‘h/\




#Engaoa Hwi Pagei
Cont. 9 a)

There's no force Atted on de right peclad,
because how #ha person’s Sittieg on o ok,
the /0 bf i an internal force’

Also theve ’s no friction porce aeted on e

froat whel, because the bick’s éback olvive.
i Fo appeared

/\ FB.D of th
._ J froat whead .

A

f2 N2

SMo £0 .  fronr whead canlk k@/> SfAat ¢
Thus » I

F=F, 7 )
We heed o find F,.

o Studying the back whead ,

FB.D. of W back
Wheed .

The M, comes 1rom
% rear S/Jrocket )

=Mo=0 : Fl"YU\) =T|Y5
> Fi = _I_S_‘V (z)
Y ,

We nad to get T, sireits the force
from tHa reav S/)mchef, and equal D e

#_Enaa_auiw

Cont. 2. Q).

Fov e front chain wheod

Page o)

. S‘Iudy"r\g the chain - crank system

I {8
g;—» By
-

- Bs

10 7b

front sproket and

Crank

and crank s

SMe=0 2 T Ye -0 Yp =0 =
T, = lop. v

e (3)
])Iqaar‘ng back. 3) >RY>U), w lue.
F=F= L= pp 2o)s
. w Te Y
F: /0 YE Y§ lHl?O You have 1o p)'@l/w
Yu 'C bick from gos. yward
Wl F ¢ /#ﬂ
b). Person Stends next to the hrk

1ensivN tn e front ohain. we Stufy «
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v Studying He chain wheal and He sprobet

For the chan whel and crank :

TMe=0° Ti'Ye —lolYp=0 =>

T = /O% Jbf

Plu&ging (3)=> 2ry=>0)

F= Fi=lowt=Tr_ 10
Yw

i | [egone Pago .
Cont. 2. b). Cont 2. b)
Now 10 1 /s an externa| fbrre' =
= Vs _
= Fx=0: F+io16f = F = F= 10 Ye Yo lo Ibf
F= Fi-101bf ) =
Y}
F= o ( 25—y  pp
Ye Yw
o Studying the back wheel, F.B.D /s ¥he ,
Saume gs 4). F >o when  Yp¥s -
Tevw
noe : Rx, Ry I
dre different F=<0 when  JpTs <
from fhw(’af Ycrw
n o)
Yo - Pedal radius I
W whe | radius
= 8 picall
ZMo=0: F, Y =11 = | IEY W J
F= T & (2)
Yw

Ts = veav sprocket vadius
Ve fronmt chain whel radus

= _reay clrcum
front Crrcum
= vear # of— fets
f)orut * of teots
= _2__02 < -byp:‘callg |
So r =
© Fero o () )
L~~~
< | %dp.‘ca!la
< ‘%PI‘CQ”%
3) Youhe o push to kerp bike from Joing backwadd
I, say, Yo was Very smald. this bike
mo«/o{aﬂ d

wy 20 %o Prward w Case (b)
also ¢ ¢ de 7

(no reh bike have Yo S0 smod]
though)




