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6 1- Ch4S)C4 18KN41414%)(18 1 '(4($ 40KN8'4 F 1 .14
ABTV 4)*14-$) OH:.'S: F 1 .14$%$ 1 )* 14/ =S

Fl = F2 =1559| '9]
R= F=-40j+15.59i-9j+15.59i- 9j = 31.2i- 58]

R =+/(31.2)% +(58)% =65.86KN

= tan'l(ﬁ) =61.7°

VA0 +(7i+ 24j) % (15.59i - 9))
MR =(31.2)" (36)+(31.2)" (24)+(58)" (7) =1318KN.M
MR = " F=(@8)" (-40)j+(36)]" (15.59i- 9))

-58xk =-1.318k>lx = 22.7

M R =(-320-561- 63-374)k = (-1.318KN M)k % $ h
r’ R=MR >(x)i” 31.2i-58j)=-1.318k

F d=Mg}
15.59° 36+1559° 24+9° 7+40° 8=58X

Ry R 1318=58x X227
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§C4 250N.M /14 MA>( 25N )24 F 1 CAS: $1 >(7
6 *( NP&D'S: $$" 1 >(7 4 1 >(7

0 9 9 12
Al0 B[20 (040 D|6
12 0 0 0
AB =9i +20j -12k AB =25m
F =9i+20j-12k F =25N
AC =9i-12k AC =15m
Ma =150i - 200k M, = 250N.m

Mp=Mp +S  F
S = DA = -12i - 6j + 12k

ijk
MD =MA +|-12 - 612| = MA + (72 - 240)i + (108 - 144)j + (-240 + 54)k
920-12

D'S: $7 1

M, = (1500 - 200k)- 168i- 36j- 180Kk
M, =-18i- 36j- 386k
F = 9j +20j-12k
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6C 4 QR
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Ry Tb wTcC
Rz \ x
T Ry W=m.g W=m.g
1.3
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S :
P
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OO, ATV 7 Bx
By
G )*d 8 58 "W 4
P<_
P
l M
m
A BX_>T
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Q =3t . ~08 " 3"

D+W =R D$" =3=r

R>3
R=4>3 n=4-3=1
R<3 Q9 ) 1<) >
R=2<3
R=3

R=3=3 n=3-3=0

%0 C4'C$ +W $) ZC81 (1 '(/ $)2ZCD  $"$). )4'/2$

$) ZCD +W $)". 1! / " %0 )C4%$)ZC81 4D +W1l/ Q9
8 ")C4Ds" "
R=6>l
R>6>l
R<6>l ) >
/ F9 49 ) $ 190E $* )*C4 8 '3 C4$) ZCD+W '( . $
)'4 %, 7& 14
C4 +W' $ 51" L '4'4) . 3. 3"
&/ 18Ds$" 2 14 8B
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>Q:X :0,>Q\/|A :0,>Q\/|B =0

> :o)@ =0,>M, =0

>Mg =0 >M5=0 )CFyo0 4 8 ABTV'$C=R H,$B 'S:
§*CF/ TV cBA 3's:'(>M, =0
f
48 31 T.7?9'0E $)C4 %1l (200kgla141& $ 1 OM/NV * 1.
BA$S@10 E +3!' . 3 "° 6 5C B! 4 C$5C55$, D
9 “('F O
Ay

AX

W =m.g =20C" 1C=200CN = 2KN

(+ M,=0
-B,” 3+2" 35-2" 6+1" 8-3' 5=0
B, =6KN
+-  F,=0
-A,+6-2-3+2-1=0®
+® F=0 A=0
cont=+- M;=0 -2°3+2"0.5+3 2-2" 3+1" 5=0
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$) )> 80ud/ 7 $Z(5)C5%14 47 + $ )+P 1800Lh8 4 *E.1
AS: $ ") *( ")C41E T,7 Z(5!'13 a%$8 10" 8b 4
§*C F600Lb-ft8 Z 4A'S: 14$ >( ): 513 T, ) 1( 1 4b<

AX
Ma
Ay
T,=0
+>">@=0 A, -80c0s10 = 0>bA_=788Lb
+>>E =0 A, -300-80(sin10) = 0>bA =314Lb>
Ti>@EE =0 M, +80(cosl(’)” (L6ft) =0
A
M, =-1260Lb-ft
M, =1260Lb- ft
T, >0 M, =1260Lb- ft
(B0cosL0°)(16ft) - (T, cos20°)(16ft) + M, =0
1260-T,cos20°” 16+ 600Lb- ft =0
T+>M,=0 T, =439Lb,T, =12737Lb

'( 9/ +600Lb-ft81 d(A'S: 2 /!
439Lb 0T,
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AX—»T T
Ay By
>E, = >E, =0 >, =0
A =0 Ay+P/2- P=0 B,”L- P"L/2=0
A =P/2- B, = P/2>!
v IC , . N 1P$ $".'$" $ )*d/ 2 8 j'4
A P
A; l B
‘ HOR
[17777
,,,,,,,,,,,,,,,,,,,,,,, » X
>E, = >, = >@, =0
A =0 B,” L- P"L/2=0 -A,” L+P" L/2=0
B, = P/2>! A =P/2>!
GCF 3y 0 4 8 ABTV'($$1L!=R H) 4B'S: '($1(/9%) 4
>E, =0 >, =0 >@,, =0 5FC
@31l , 48BD 4$"%+E B
1< uo
>, =0 5FC
> =0
>E-=0
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>E, =0 5FC
>dg =0 uo

>, =0 37

)4'"% & 14 $".DS$"
83%) ZCDS$S" $)". )4' /2%

>F, =0 >F,=0 >F=0 >@-=0 >, =0 >@, =0

f

4(%" 4 584 'd'( 14 AS: $270N8 '48° 5%"4 '4 P3 'OE
6AS $ " 4(13%$Z() *( "c$C )+P
0 8 0 8 6 0 0
0 BlO C-5 D|-5 E|O F[3 G4
0 0 0 0 0 2 -8
6. 3., 2
T = -—i+=j+=k
EF EF( 7 7] 7 )

8. 4. 2 2. 1. 2
T.. = —i+—j-—kK) =T..(-=i+=j-=k
86 = Taal( TETL 12) BG(3 3 3)
+>>, =0

@) (270)+(6)" (-2 +2 ]

2
7 ] +7k)TEF

N, 2.1, 2
+(8i) (_§|+§J-§k)TBG:O
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>b‘1080k+ 178TEFk - 1_72TE|: J + gTBGk + 1_36TBGj = 0

_1_72TEF +1_36TBG =0 Ter =315N

178TEF + %TBG -1080= 0 TBG = 101.3N

>E = 0>bA+ T, + Ty -270j=0

3]
7
2. 1. 2 .
+(10L3)(-Zi+=j-<SKk)-270j=0
( )(3 31 3) ]

Ai+A ] +Azk+315(-gi " +§k)

6. opp 2 | 3. e 1. |
[A-2 315—5(101.3)]|+[A\/+7 315+ 1013-270 |

2 2 )
+[A +2(319-£ 1013k =0

=338LbN
A -270-67.5=0 A
A, +135+338-270=0 A =1012N
A, +90-67.5=0
A, =-22.5N
18 F =914$ 31" . 1 'E )*(
T +>@ =0
-600" 3-300" 9+ Gy' 9=0>b’.:3y =500N >
+>>E=0
G, + A =0>bA =-500>bA, =500N >#
cont:
( + >@6 =0

30C" 9+60C" 3-50C" 9=0
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11 3N(1 )*3 3N(15$1! 31

)4 $7&5P 1!
'0E 5P 1!
D R7 *(7 :. d(sN& 847 . | 7' 1M $ R
Vo X, 4 % $&D R yx4  sN&
,  DW,DW,DW, 4; .1.'4 | N&1481-8C 31 ; .1. 34 7 3% ,
& 3%

F, W =DW, +DW,+...+ DW,

z

M, :Xw=  xDw, Mx:yw= yw
M, ixw=xDw +x,Dw +...+x Dw
M, :yw=yDw +y,Dw +..y,Dw

§1 /$'41 8 + F73423( sN&1358) )Z N sN& $)". 1!

yw= ydw, Xw= xdw, W= dw
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JsVrs )3 3N{

>M, = XA=xDA +x,DA, +...+xD,
>@t, = yA=y,DA +y,DA +...+Y,D,

XA = xdA )_/A:>y|dA
yL = >ydL
XL = >l
Qy = >ddA Qx=>ydA JSVrs 3 1
Qy=XA Qx=YA
1E 1414 0 I'4/F || Ic)C4, .. 0 $L)* SV A 0S 9
$9 0, 14h )*3N( )C4
Y
P
d B¢
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31 561! 3 4

4/ 1414dx H'41 .SN& 145 1 IN4B $$1P 4 :2141.14% 5%1 ! 4
(1) (2) Wdx=dA

W= ‘wdx W= dA=A (1),
'S: ,$ 1/)4 14$$1!'$ C581 | 3 4)*141 W(AWN@L 4 (7 *F4)4 2
OS: 2 dw ?N&3 4 3 ILW 41414 O'S: 2 W ! WN({L $" 4 Pi-
73% 19

(1)
)

(PW = xdW (OP)A= ixdA %A= LxdA
dW =Wdx=dAW = A 1).2)

US 41414N(1 4 IN4c5$$ 19N(1 4HC 1.14% 5%1! 4&'4 14 *4
Y( FUS, N@8hi-TV/ 4 *0* 18

B 31 3!I". 3" 'FO/ =S

+ MA=0 B/ L-wL'L/=0 B =wl/-
+® F,=0 A=0

X

(1 +- F,=0 A+wli-wi=0 A=wl/-

+7contF Mg=0 wLZ L-wL LZ=0 oK

T+ M,=0 +16"2-M,=0 M,=32NM
2)) +- F,=0 A-16=0 A =16NM
+® F,=0® A =0 +® contx+ M;,;=0

32-16" 4+16" 2=0 OK
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+ M,=0 -2'3-1'2'2-1.5'6+B'5=0
A 3 y

+- F,=0 A+327-1-2-15=0 A =123KN
T+ Mg=0 -123 5+1 433+2°2-151=0 OK
B, = 327KN -

A =2 1233-1 % =1.799

Or

A=2 o.233+§' 1 2=1799

A, =0233 %33 = 0,027

A, =-1767 %67: - 156

A =-1767 1=-1767

A =15 1=15
358 0.
; 7&14$ &YV 31 'S: 7 C$ (1 +.;: 7& $". 4'CBl $
/ 9)*d8 358 $". 4(7 11'41IM $ 3'w 7 3V 2)*1P 14%
31) 4'4%1( " 58 14$ &V 31 ) 4 +*' 3'w B $ (N
'P 734 58 R 3/9'(73 31 ) 4'4%1( " 58 14% &V

6** V$ 31 31 Cc71P4IM $ 358 (B /$'4) )
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3>1V E 3' W) 5C
g 5 %11 1P ) 4sG 1
6(1 "
M =4
M=3 _
: 1=4
)=3 R=3
R=3 B _
M +3<2j
M +3<2j
4+3<8
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14% )*+ 358 L
+C (3 +492 3>1\1
3>1VL
ff $*4' W 188( ?35858 3>1Y1
g C 5) V5%
'4'(5% 3>1V1 8 ;1 3>1w
*C 4 5% ''( ?3>18) XF+F 3>1V

8=8

M+R>2j>m=(M +R)-Lj
M+R=2j>m=0
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3>1VN 3h

E $". <E h 1
0 1 T:1P$DF 4 1 $%$%& ( 1 G $c>1v3'  $
6*( 0. 1P*' $$&" $) $

M=9j=6R=3 M+3=2] 9+3=12=2"6=12

@ "N &V~r08 V$ "

+® F =0 A =0

+ MA:O
-10'5+Cy'10:0 Cy:5N-
+- Fy:O

Ay+5-10=0 Ay=5N-
cont: + I\/IB=O

5°10-10" 5=0
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Ax51!
+-  F,=0
- F,Sin60°+5=0 F,. =577N
+- F =0

- Fecos60° +F,; =0 F,; = 288N

+. p =g Po&U
e<— FEF y
577sin60° - F_,sin60° =0  F, = 577N
FFA FFB +- F. =0
Fe,c0s60° + F; sin60° - F. =0
2" 577 sin60°- F.. =0 F.. =10N
Ex51!
10N +- R =0

F.,-10=0 F., =10N
F FE—3®<t—FED +® F =0

*

FEB -FptFe=0 -F,,+10=0 F, =10N

Fer_ 2P +- K =0
FBAM» FBC Fgr SiN60° + F5,SiN60° - Foe =0

577 087+F,, 087-10=0 F,, = 577N

+® F =0
- Fge c0s60° + Fy, cos60° + Fy . - Fy, =0

- 577cos60° + 577cos60° + F,. - 288=0
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+ - Fy =0
F ’ §— 150=0 F = 250N
F150N ©9 5 &3
l +® Fx =0
<o , 4
F23 / I:(5- 3) § - F(z- 3 = 0 F(z- 3 = 200N
F5-3
+® F>< =
F(1» 2" 200=0 F(l_ 2 = 200N
150
F T + - Fy =0
F 200 <—l—> F1-2 - F(l. 4) +150=0 F(l— 4) =150N
F 1-4
F6-4 +® F,=0
F6-5 4
- T —+ =
F200 | Flos 5 +200=0
—>e
+ - Fy =0
3

B F(G-S), E+F(6-S) =0
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+® F,=0
F2.1 F2-3 4
'/l “Fen’ 3 Fo.y *Fag =0 Fpy=0
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