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[3.14]

3.32 Ty, = 900 N, B(2.5m, 2m, 0), D(1.5m, 0, 2m)
S; given Typ, B, D, required d
= 3 od #3 RHES 7]
X I~

:XC}Q TBD T;—q74a d

M; AHrEA =(F.B.D.)
Y

A @ IAHH  rop = rop

I‘OB=2.5i—2j (m)

@ A4

BD = V(=124 (=2)24+22 m = 3.00 m

ABD:L(_li_Zj'FZk)

3.00
Fip = Typ Agp = 9??%3] (-1i-2j+ 2k =-300i-600j+ 600k (N)
@ ¥y
Mo = rog X Fgp
=[25i-2j (m] x [-300i-600j+ 600k (N)]
= [(-=2)(600) - 0] i + [0 - (2.5)(600)] j + [(2.5)(600) - (-2)(-300)] k (Nm@)
= 1,200 i - 1,500 j — 900 k (Nm)
@ M, = V1,200°+ (—1,500)° + (—900)> (N@) = 2,121 (N@)
M, = Ty, d

Mo 2,121 N - m
= = = = = =
d Top 900 2.357 m d 2.36 m

R(@4 9] eldd) @ OFE, IAHY rop = rop )

T(Ae o)) : (7}4, d<OB, d<OD, A7} Adh)



[3.274]

3.5 5 CD =23 cm, AB =50 cm, P = 235 N, M; 2= A E(F.B.D.)

)
= F ABe] #F EUE

Myp = Ayp Orgs X P) |

A; @ SHj]Bj]Ei re/a T re/B
rep = [(16+21)-32]i + (0)] + (12+18)k (cm)
=5i+ 30k (m) =0051i+ 0.3k (m)

@ YUy

DG = 212+ (—23—15)2+182 cm = 47.0 cm

A00=ﬁ(21i—88j+ 18 k)

P=Pr ADG
235N o1 . g -
17.0 (21i-38j+ 18 k)

=1051i - 190j + 90 k (N)

D@ Mg = rgs X P

= [0.051+ 0.3k (m)] < [1051 - 190 + 90 k (N)]

= [0-(0.3)(-190)]i + [(0.3)(105)-(0.05)(90)]j + [(0.05)(-190)-0]k (Nmi)
=571+ 27j-95%k (Nm

@ AB = \/(32 em)®+ (=30 cm )? + (— 24 cm )?

X, = (32cm)i + (—30cm)j+ (—24 cm )k
4B 50 cm

50 cm

0.641i-0.607—-0.48 k

@ Myp = XAjp DM = Xy Orems X P)

=(0.641i-060j-048 k) O57i+ 27j-95k (Nm]
= (0.64)(57) + (-0.60)(27) + (-0.48)(-9.5) = 24.84 (Nmi)

> M,, = 24.8 N@

R(#TF 9] eldA) @ (UFE Mg Alitel AFSE 4 A= AAYE rom, roa, ros, Tom, oc, oe)

TCA3e] ofn)) 5 OFE, M,>0, A ABel 33 EHlES] W)

o ©



[3.34]

3.89 P=90N, F=216N, a=20° 8=30° ~=55, dy=06m dy =045 m
S, 22k S7F ¥-%-8 A M; A& A =(F.B.D.)

As @ 0 =8+ (90° - )
= 30° + (90° - 55°) = 65°
Fg'F, XF=Fz =F P,
S Byl WY = Fel W = 6500 ™,
Fy=F=216N A

= Fg = 216 N 265.0°

IS My = My

= ~(dyptdye) (P cosa) + dpo (F cosy)

= —(0.6+0.45 m) (90 N) cos20° + (0.45 m) (216 N) cosbb°

= -88.80 + 55.752 NI = -33.048 N
= Mg = 33.0 Nm@ €

(b) XF = Fp, = F = 216 N /65.0°
YXMp = My = dgp (F cosy)
—33.048 N - m
(216 N) cos55.0 °
B9 9% 267 mm A&l & 216 N ~£65.0° 2H&

=

= -0.2667 m = -266.7 mm

dgp =

REHE ) BFEA) 5 OFF, 1Z2Mp A IEM, %= XMy & Wasd? )

=

T(AHe] o)) ; (U, dgp < 0 9 9n))
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[4.14]

4.22 S; known ; P =500 N <, a =0.250m, b=0.200m, d=0.250m, «o=30°
unknown ; 74, C M; A=A %=(F.B.D.)
S BdE #Y, 99 B, w47 1&2
A; (@) AC = CD ©°|iL, ZYACD =
= ZtA =Z4D =8 = 30°
+)ZMy =0 ;
a (Typ sinB) = (b sina) P =0

b sina (0.2m) sin30° N
= = =
Tap a sinf ? (0.25m) sin30° (500 N)

400 N > 7, = 400 N

(b) vy = a + B =30°+ 30° = 60°
SYF =0 ;
¢+ 1T, -P=0
= O, = -T,p cosy + P = -(400 N) cos60° + (500 N) = 300 N
1ZF, =0 ;
C - T,=0
S Q= Tup siny = (400 N) sin60° = 346.4 N

C=+/C?+C? = V(300 N)* +(346.4 N)* = 458.2 N

G, .
0 = tan' =L = tan ' 2264 N 1(11547) = 49.1°

C, 300 N

= C =458 N 249.1°

R (e: +)SM, = 0 & AH3HA?



4.43

(a)

P=162kN, W=54kN, 7=18kN, 2 =48m, «=26m, b=15m
Sy Wb F38 1&3(AAA, F)

3ol WY, wWlE HY,

—XF, =0, 12F, = 0, +)XM, = 0 >

M; A% =(F.B.D.) o b\
a

A >XF, =0; E, =0 Pl wi

'SF,=0; E, -P-W-T7T=0 D

= E, =P+ W+ T

(b)

= (16.2 kN) + (5.4 kN) + (18 kN) = 39.6 kN
= E =39.6 kN 1
)M, =0; M+ z P+ a W-bT=0
= M=-x P-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 = 64.8 kNm €

M; A=A =(F.B.D.) T
Ay »>XF, =0; E =0 T

€z

oM
T

12F, =0 E,-P-W=0 lw
P V

Y

= <>
> E, =P+ W -

= (16.2 kN) + (5.4 kN) = 21.6 kN
= E =216 kN 1
XM, =0; M+ 2 P+ a W=0
= M=-x P-a W
-(4.8 m)(16.2 kN) - (2.6 m)(5.4 kN)
-91.8 kN

= M =91.8 kNm ¢
R, (o: SM, == =M, & &3 49)

T; (el: ast bellA Wk ERlE Whgko] th& o] )

E < T)
EY




[4.27 ]

468 P=150N, a=1m, b=1m c¢c=1m d=05bm

S; 7+ e BE, A P Y, vy §32 M; A2 A =(F.B.D.)
Al ge] zgo] gk Mol whd \
Pl
= i = 0.5 m = \\\\ a \\a\\\ C
A; tana - Tm 0.5 - X
= o = tan’}(0.5) = 26.57° N
“C |b
_b+d _ 15m _
tang = . 1m 15 \
= B =tan’'(1.5) = 56.31° AN
v =90° + a = 90° + 26.57° = 116.57° 3] A7+ (force triangle)

¢ = 90° - g = 90° - 56.31° = 33.69°
0 =p - a=>56.31° - 26.57° = 29.74°

c _ P
sin?y sinf
_ siny _ sinl16.57 "
= =P = (150 N) ———— = 2704 N
¢ sinf ( ) sin29.74° 7

= C =270 N 156.3°

D _ P
sing sinf
sin¢ sin33.69°
= = = _— =
D =P <ind (150 N) Sin29.74° 167.73 N

= D =167.7 N \26.6°



