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 The Grame shown , o
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_The force i BN and the veaction at C. 2
260 N C'_A)

fra— 100 P i Somm--q
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Note thatr BD is a fwo-Flovce member.

In the FBD shown, ‘/;BD I
D > M -z o = 350 ((S’n)+ 75 %D €50).. ] ;B-n 2750 N . CCcH |
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Reg.d. B SA'——>A"* e ,,,& |
Al the Covces in wnember AE , A-sT ®
Suln. , R
_ Fiyst, the FBD of AL is drawn in @- (CFis a two-Loxce membev)
Tn that FBY , thee ave 5 wnkuowns D Can not solue. ) 3",’?.'!';..’,',
D Find the veactioms A, aud Ay fost D o hack te ®. ‘3’.
3 In FBO@, %S hze o A, = 90 1b < doote
Qz,mc 26z -300(2) -400(3) -d, D Ay =500k A,_,j Ca )
Neow, a. FBD @, Ry . Gy
Ay =900 b | Ay = 500 b § 6]
+1 ZVC’ zo =D
=500 4 by ro B £y = 500 b 1 - ,Dmf .o 90032 +£oo,(q}+g;éw+300(3) o
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1 Given : 4 2 7 §D

; T r=11

The (:YOYY\(’ shown

%RecllJ. ! 31t
| The fovces exevted by the pins on ; 5 5
- vember ABD ‘ Dwm
‘So(w\, : ‘
Fyom FBD @, it cuan be seten e Ay
that ABD has 6 uwnkuown favces » E’* P:
ac+ih0 on it D cant solve I\? A ' BTQ, > bTbg
D Take the pulleys FBB @- @
<> Z2f fro > D, =50 lb Dy
| 560 » Dy =50 b f i .
| > Go back to FBD ® 5o b *
Fyom the vesults abeve, Dy =50 b | .
Cegual ¢ opposite fowes) @
Dy =50 16 4
Now, still 4 unkuowns,
but we cam solve Ffor Sowme . of them .
D EM, ro = -50(5) ~UHRy so D Ay = -62.51b =625 10 ¥
+'Z"—5:o D -625-504B4:0 > By =112.5 b 4
125 b
Only one vemraiming e (2F =) and Bx =g
two unkuowns (Ax & B ) > We ..%.__950 b
have to 30 o wewmbey BC (FBD @). Cy 2
By 2N z0 = 38, -5002) -12.5C4) - ‘C il vl
&)

D By =1833 b <

Now. %o hack Qaim ts FRD @ ¢

F'(QVV\ t;ﬂE’ yesu it Qboue (mem'nev %C) 5 in membey AGD , BX:ISS’ b —»
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® You wavy bake the €nkive Fravme nstead. WNhy 2 how



* &) The Covee ezr.ev‘reJ abt A on the boom AB
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' The wavine cvane shown
Regd
) The fovce in the link <€
L) The flavce in the
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* Note that all yembers Cman?c&to‘ to

) ‘ 50,,;m.+uc (D, cA,CB) ave two-{avce

vewmbeys .
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4 =%0(9.813(38) 4+ I5 Fcb o D
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Fp = 2237 6N (T

I 50 40 _
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L Ry =432 KN (T

'r 2, frx o D
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The tractor and scraper units shown are connected by a
vertical pin located 0.6 m behind the tractor wheels. The distance
from C to D is 0.75 m. The center of gravity of the 10-Mg tractor unit
is located at G,. The scraper unit and load have a total mass of 50 Mg
and a combined center of gravity located at G,. Knowing that the
machine is at rest, with its brakes released, determine (a) the reactions
at each of the four wheels, (b) the forces exerted on the tractor unit at
C and D.

ngn .
Q) T he FBD is dvawu Civsb-
. For the entire system (@)-
DI My zo D
71 (2 Ay)+ 4905(39) -984015) =0

R Y two Scyapey wheels (5yrmmehic)

D Aﬂ = /174 kN at each scraper wheel

A ZE ze s H90:5-981 +2(1174) 4 2 B,

DL ‘B‘S = 176.9 kN at €ach Fracky wheel

b)Nafe that in FBD & , theve is wo
.,,;,C% . Gee the Suppc:vf Cunolii-ion in  the

oviginal Ci%uye,

In FBD@, DZMyg=0
~2(176.9)0.6 -28.4(2:1) ~0:75 C, =z o

Z%Zf—;:o = 836-&-0; co D

06m
C
: G,
Al B
t 34m } 37m to1.5 m—ed
/‘_ P o
L—~—~ 34m et 3.7 0 *————Jrl-sm-a
! Y T
z W, = A RN
A W, = 4q05 kN B L =98.1
Fxy 9
®
U = 50(10)3&.81) = H90 500 N
zo z 4o0%.5 kKN
We = 10€2.81) = 981 kN
®
Cy < Crnot to scale)
o.?sn; D \,
x Fo"m*l'sm—:y
Dy ‘g 981 kN
+B
176.9 ¥N
D, 2-8.36 kN = 8.3¢ kN &

L Eh ey 206D 9514, 20

> Dy =-255.7 kN = 255-7 kN ¥




.Example,é :

,Re?ul;. :

5o ‘! .o

‘GI.VQV\ H

The Qutomolsile ~Q\AJ

L' o ‘Iey M‘SL\gw.n at yvest.

0) qut Yeuctions gt Racly o"

I»he Six wheels

TU2Ts0 . T

= B

|
|
|
|

]

D

ot

S

3200 1b

A B! ! c
l—l—l-—g%h——-i-—sfe—ci-——sfc—«-l-—m——!
Iy ft

L,) Tle oadditiomal ,l,gqglwcmwﬁada .

o 1(' ‘ éL;e,,, a LH'@MOL jl €. . s {AC els Jue
to the tygiley

1950 ih

3200 th

b fe—m q.5~—+—5‘+ £ —)
\ X Yy

L Fe

7 (
, > g Re
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.. Noke IL.&L - m&_gm&mwmé — O,
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Lo wheels of A
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In FB& 5@ ,-DZ M =0z -1188(26)(A) +2750(2 4.6)-10C2Rg) +3200(H) =0

> [ Rg=920 Ib /wheel

+1 ZF, zo = 1188(2)-2350 +920(2) -3200 2R >
by New considiv the autemobile wlo tyailer :

In EBD O3, «DMe =0

R, =861 i,b/w;kcd

3200(4) "'I”a’('z‘”RB)‘.‘»”"‘R‘B‘ €40 b
ARp = chR; z.90-6490 D AR%: 280 b / wheel

3200 b
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Given
The two .raal.s and Crickionless collar at B shown

MA = 20 N-m

. Re? P

@) M, reczuiv;ea, oy ezui’x'bvium
b) The Co’(vfspomo{(ms veackion ot C

zSo]!n. :

Note that theve cve U yeactions and M
as unkuowns. = We Can nobl use

the eZui [ib v ium, of the euntive syske
to saolue fov the unkiouwns (gtpo 4 Suuks).

'3 Coasidey  vad A CFBD @)
(Neve ther we can viet shavt with
vod Be. Why 9)
a) D ZM, o D
~20 +B(o-&541)o.1 <o
- B =234 ‘
Now , kake membe B CFBD@)
‘) IMz0 D

c - 2344 ([ wetoo/ioo0) =o

B In m>@,
L7 20 D

Ce + 2344 4o+ 6o )
‘16"100

+t Zfy zo D

140 mm

Cu - 234.1 o 0  |Cu =869 n 4
€ =) R
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f
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iC 14 o)l
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(ziven:

The twe Yan Clhal Smoo¥\v\ callay at B Shﬂw,l’\

My = 20 Nowa
_a) Mc yezui yeJ fay eg:.u! ; %x AR

k) TJ’If - Acov,re,sp omg‘inﬁ; veackion atb C
S c:\l e .

o) Fast C(msinlfv \rca’ AB (FBD@}

BCad) ~20 z0 —A-B = 200 M

Nows, Dvaw EFBRY gnr membey BC(@)

nast 9 = 0.6
D ZMC = Q -\5
e M 22,00 (0:8) (0.2) m200(0:-8)(0:08) =0
b *,SE oo D . I )]
(:)L +«200(C0.6) =0
= Cx =z - 12N 3 [ Cx =120 N o
{1 = A W< N
C‘:3 -20Q0 (0 8) =0
3 | Cy =/60 Nown 4]
Compme this exam‘o}e with the pPrevisus she (#7) “all aspects "
Note that in these tws e;am,olea, the x-axis could have been chosen aloas

AR or BC. ”ﬁ\a ik !
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Givewn ©
The slider mechanism shown

9:60“

’TI/]Q pOYCﬁ’ F veiu.‘vecj [:o wouabain
efzufii [m AN

Note that the FBD Por the whele
System Can nel be used o solve
fov F CWhey 2 See example 7.0)
Take FBD @ CAB). Do nok Stayt
with b Wy ¢
D3 My, =0
6-B mMunz2e’ (0.5 zo
3 B = 24N
Now , Cﬁmy\,si(ﬁ;ﬁv ch: FROV®

DM, 20 =
24 (0.-5) = F Cinango’) =o

2 F=139N &

s i Foisiue; to ~moainkonw eiuiliby;um
w/o [F as SL\QWV\ ((ocal-‘,ion 4 Jkivecl-ion)?

Ts & Possi“e Lo ~vmamatein azuii:lmium
w/ F at D in W uveyh cal Jivech‘om?
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ExamPle [0

Given:

The St—.-llsw wryench shown
porh',om: AR emJ DE ave \ri%iJl:)
_alac laevl Fo each athey.

Pws,.io.m CfE is Co\r\k\?c"eJ b:) Q an atk D.

Ne s,lg,'op iv,\a occuvs between the ‘ine c\ml, the wrtnCh.., v
Ret..all .

The. fovces cxected on the pipe at A and C
Sl oy

In u;.o,,valevv to be alole to see the Fovees . Ax -

[N
qL-_AQm’C S, FBDs @ a.nol @ aye dvaw . - ; > 2 !

Y 90m,
t: "'l
S W o1 8 ) W ..;o.,,nz,,j)y = 0 5 T

oo In FBD@® D) EM. 0 D

- Q.04 Bx 4+ 0.07 [)3 +500(044Y) = o K1)

N .A_,;,AJLMJN(J‘), ou .£2) 3@414: s . R Cy

05 Dy 48 a-44) = S =.-4d00 N , ; < > Cx
0.05 Dy 4500 ¢ d=o D, ) 420*/;“% x
) /
i@, 22 shHz0 > ~ Dy

4’1 ZF{, E - ¥

500 N
Cr — (~ 4400) +500 =g 3 C, =-9%0 N = 4900 N (&)

11

@
H IR 0 D Cy-c-1t900)z0 ) Cy=M@Foo N ¥

Siuce the guestion asks Cov the Povces exerted e | P
on the pipe |, then in FRD® (piped. they ove epual 7N\

~aud op posite. Cx—;)

D Ax = dd KN < A= 198 kN & | | ché
Cp=H9 kN > C, =128 N 4.1 @

Norest ) Do vot stort with Sty z0 Why? Ty itl  2) FBD® 8@ may be dipwn with

 the pipe. Tiy. 3) Note how much force the 500 N load produces on the pipe (dzAACtuNE\'
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Gaven s

The C.’suw, shown

o ’l’l/\e ,%Y‘;‘F‘Pina {avce

To solue . é‘nis 'Oyolalem , we have

bo Start wivh F"BD@-WL\:)?

In @ 3
- . 5‘ - .E_...;— . -l'..z.f », = 60 'b
60(5.25) +3.?:7 EA (025) 3'?”/;;(125) o
D 'L;A =-1703 1 = /703 1} €CY & ‘two-force
. Mcmbtv
MNow Cnysio(ey FRD @ -
. - 0'5 5,, l I'5~
|
152 MB e B— ) 60 'bJ . . TB‘:‘ .
e ':ll 5 A %x :
L6 F +60(5.5)-1703(. 2235 -6 \/T
3.917
; £, = 1703 b . F
> | F=1689 Ik 4?

/I/I/MS, (:,1/16 go-1b Qm{ce 8aw i Covce oC 16@0;»%,««

is vaove than 2§ times , qt the point Clocakion) of in

/l’lq{s, 3 élne \)oL) OC {;1/1& niach nes. queg) Eyansmit
modlpﬁ gb\Cva

bl

Ferest.
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