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[4.1~4.54]
4.8 [ HEE A, =), Y EAE, 3]) | F.B.D.
F,=F =60N, F,=F =80N, F;, = 140 N
a=d=015m b=¢c=02m lF1 F, F, 1F4 lFS
(@) >XF, =0; A, =0 M vy A
| a b c T d |T
| A,y
+)XMy =0 ;

(a+b+ctd) Fy + (btctd)Fy, + (c+d) Fy + d (Fy;-A4,) = 0
[(a+tb+ctd) Fy + (brctd)F, + (ctd) Fy + d F,]

1
>4, =
"0 12 — (0.7 m)(60 N) +(0.55 m)(80 N) +(0.35 m)(140 N) +(0.15 m)(80 N)]
- 147N-m _ _
T T 015 m 980 N = A=98 N 1
(b) <HFH1>

+/)ZMA :Oy
(atbte) Fy + (b+te)Fy + ¢ Fy —d (F,+ 1) =0

= T= %[(a+b+c) Fi+ (bte)F, + ¢ Fy, - d Fyl

L [(0.55 m)(60 N) +(0.4 m)(80 N) +(0.2 m)(140 N) -(0.15 m)(60 N)]

0.15 m
_ 84 N-m _ _
= olsm 560 N = 7 = 560 N
< 2>
12F, =0;
_F1_F2_E3_F4_E5+Ay_T=O
= T=A,-F - F - F, - F - F
= (980 N)- (60 N) - (80 N) - (140 N) - (80 N) - (60 N)
= T =560 N

= 560 N



4.21 [ wE(EH, 314, HEE], ZHE) |

Cy
F,=F =300N, a=0b=200mm c¢=800m T c
@ a =0 F.BD. -
+/)ZMC = O ) a Fl
a Fy + (atb) F, —¢c A =0 b R,
= A= % la £, + (atb) Fy] A“ c
= L (200 mm)(300 N) + (400 mm)(300 N)]
800 mm
= 225 N = A=225N1
1SF, =0 ;
A+ 0 =0 = C,=-A4=-225N
>YF, =0 ;
an+F1+F'2=O = GI:=_F1_F2=_600N
c=4C*+¢C* = V(=600 N+ (-225 N)* = 640.8 N
G, —225 N
tanf = Cr = m = 0.375
= 6 = tan '(0.375) = 20.56° = C =641 N 720.6°
Tcy
(b) a = 30° F.B.D.
’ | G
A, = A sina, A, = A cosa
a g
+)S My =0 ; >
a Fy + (atb) F, + (a+b) (A sina) b B
- ¢ (4 cosa) =0 c g
a F, + (a+b) Fy A/
> A= .
c cosa — (a+0b)sina
_ (200 mm)(300 N)) + (400 mm )(300 N)
(800 mm ) cos30° — (400 mm) sin30°
= 365.2 N = A = 365 N ~260.0°
1SF, =0 ;
A, + C, =0 = C, = —A cosa = —(365.2 N) cos30° = -316.3 N
>YF, =0 ;

C;n+F1+F'2+A.’I:=O
= C,=-F - F, - A sina = -600 N - (365.2 N) sin30° = -782.6 N

T

c=+C?+cC? = V(-7826N)’ + (-316.3N)’ = 844.1 N

_ —316.3N
C,  —782.6N

= 0 = tan™'(0.4042) = 22.00° = C =844 N v22.0°

]

Q

= 0.4042

tanf =



4.27 [ 9E (@17, &), 23], 2HE) | F.B.D.
F,=90N, F,=90N, d =200 mm,
h = 100 mm, ¢ = 100 mm

T, = Tcoso, T,=T sinf, 0 = tan

(a) +?EMA =0;
(3a) T sinf — h T cosh — a F, - (2a) F, =0
a Fy + (2a) F,

@ .
(3a)sind — h cosh
~ (100 mm) (90 N) + 2(100 mm) (90 N)
= 30100 mm)sind5 " — (100 mm) cosas 10092 N
(b) —=%F, =0 ;

A, — T cosf =0
= A, = T cosf = (190.92 N) cos45° = 135.0 N

12F, =0
A, - F, — F, + T singd =0

Y

= A, =F + F, - T'sind = (90 N) + (90 N) - (190.92 N) sin45° = 45.00 N

A= /4,2 + 4,7 = V(135.0 N)* + (45.0 N)* = 142.30 N

4, _ 450N
A, 135.0 N

tanf = = 0.3333 = 0 = tan '(0.3333) = 18.43°

= A = 1423 N ~£18.4°



(a)

(b)

B (AAA, £), R, ZHE) |

P =162 kN, W=54kN, 7T =18kN
r = 4.8 m, a =26 m, b=15m /,,/”'/ \‘x\
FBD. S
—-XF =0; E, =0 Pl Wl a b lT
1%F, =0 E,-P-W-T=0 5 .
> E, =P+ W+ T !
= (16.2 kN) + (5.4 kN) + (18 kN) = 39.6 kN E—»)M
= E = 39.6 kN 1 TE
)My, =0; M+ P+ a W-bT=0
= M=-zP-a W+ b T
= (4.8 m)(16.2 kN) - (2.6 m)(5.4 kN) + (1.5 m)(18 kN)
= -64.8 kN'm
= M = 64.8 kNm ¢
FBD. .- \
—>%F, =0; E =0 " v
'XF,=0; E,-P-W=0 Pl Wy
<> ,
= E, =P+ W f”
= (16.2 kN) + (5.4 kN) = 21.6 kN E_,DM
= E = 21.6 kN 1 ) T
)M, =0; M+ 2 P+ a W=0 By
= M=-xz P-a W
= ~(4.8 m)(16.2 kN) - (2.6 m)(5.4 kN)
= -91.8 kN'm

M =91.8 kNm €



