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M4Z (20154)

{4.1~4.54}

4.8 [ 9HE (@A, &), HFEAE, 7) |
F,=F =60N, F,=F =80N, £, = 140 N

a=d=015m b=¢c=02m F, F, F, 1F4 F,
l \ 4 v Fax l

(a) »XF, = 0; F,, =0
| a b c

' I
Fio
+)EMy = 0 ; v
(a+b+ctd) Fy + (btcetdFy, + (c+d) Fy + d (F-F,,) =0

5 Fyy = clatbrerd) B+ (et B + (erd) B+ d F

_ 1
0.15 m
_ 147 N - m
0.15 m

[(0.7 m)(60 N) +(0.55 m)(80 N) +(0.35 m)(140 N) +(0.15 m)(80 N)]

= 980 N = F, =980 N 1

(b) <HR1>
+=M, = 0;
(atbte) By + (b+c)Fy + ¢ Fy —d (B,+ 1) =0

= T = %[(a+b+c) F, + (bte)Fy, + ¢ Fy — d Fy]

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

T 015 m

8 N-m _ _

= 01 m = 560 N = 7 =560 N
<HFH2>
12F, =0;

- - kR -F-F-FK+ A -T=0

= T=4,-FK - F - F - F - F
= (980 N)- (60 N) - (80 N) - (140 N) - (80 N) - (60 N)
= 560 N = 7 =560 N



P
—_
(@) +)=M, =0 :
dpe Tyy —a P =0
a
_ a _ 7.5 cm B
= Tpy = dBcP = Sem (100 N) = 150.0 N
Fex > dsc T
(b) XF, =0: Fe, BA
Foy + Tpy, =0
= FCy = ~Tpa, = ‘%TBA = —%(150.0 N) = -120.0 N
2F, =0:
FCx+ P+ TBA1‘=O

STy = (100 N) - $(150.0 N) = ~190.0 N

éFCm:_P_E)

Fo= JFA+F2 = V(=190 N)’+ (- 120 N)* = 224.7 N

_ Fey  —120 g B .
tanf = P, T Tio0 " 0.6316 = 0 = tan '(0.6316) = 32.3

= Fc = 2256 N v32.3°



4.23 [ wEH31#], &), I3, ZHE) |

W =150 N, @0 = 60°
d = 300 mm, a = 250 mm
(@ h =0 a

+)2M,; =0 ; (2a) Fp cos® —a W =0 :

W _ 150N !
- Fp = 2cos0  2cos60° 150.0 N d AFAy lW
= Fg = 150.0 N X30.0° R
FAX

—>XF =03 Fy, - Fgsing =0
= F,, = Fy sing = (150.0 N) sin60° = 129.90 N

TEFZ/ = O ; FAy -
W - Fjy cosf

W+ Fgpcosf =0

> Fy, =

Fy= F2 +F2 = V(12990 N)* + (75.00 N)* = 150.0 N
Fy, 75.00 N

= (150 N) - (150.0 N) cos60° = 75.00 N

tané 7. 129.90 N 0.5774 = f = tan (0.5774) = 30.0
= F, = 150.0 N ~30.0°
(b) h = 200 mm
=M, =0 ;
(2a) Fp cosf — h Fyzsinh —a W =0 a4
_ aW i
= fp = 2acosf — hsinb p “FAyF :I
_ (250 mm) (150 N) > lW
2 (250 mm ) cos60° — (200 mm)sin60 " h
= 488.3 N !
= Fy = 488 N ~.30.0° !
—-XF, =03 Fy, - Fpsing =0
= F,, = F,sing = (488.3 N) sin60° = 422.9 N
12F, =0 Fy;, - W+ Fpcosf =0
= Fy, = W - Fpcosf = (150 N) - (488.3 N) cos60° = -94.15 N

Fy = JF2 +F2 =

Fay _ —9415 N

F, N

tanf =

T

V(4229 N)? + (—94.15 N)? = 433.2 N

9 = tan '(-0.2226) = -12.55°

= Fa = 433 N \12.55°



4.43 [ W= (@ARA A, &), HY(F, BHE) ]
0

F, = Fo= 200 N,
a=4m b=bm T=W
T
A
(a) W =500N
SYF =0;  Fy =0 | a | a
TEFZ/:O, FDy_FA_FC+ 7=0 t‘A P*C

= Fp,=F;+ Fo- T
= (200 N) + (200 N) - (500 N) = -100 N
= Fp = 100.0 N |
)M, =0; M+ 2a Fy + a Fp. - b T =0
= M=-2a Fy —a Fo+ b T
= -2(4 m)(200 N) - (4 m)(200 N) + (5 m)(500 N)

= 100.0 N'-m
= M = 100.0 N'm )

(b) W =450 N
->XF, =0; Fp, =0
12F, =0 Fp, — Fy -~ Fo+ T=0
= Fp,=F;+ Fo- T
= (200 N) + (200 N) - (450 N) = -50 N
= Fp = 50.0 N |
XM, =0; M+ 2a Fy+ a F. - b T=0
= M=-2a Fy —a Fo+ b T
-2(4 m)(200 N) - (4 m)(200 N) + (5 m)(450 N)
-150.0 N'm

= M = 150.0 N'm €

Fpy



