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[3.14]

325 lyz=2m Ty =30N, a=28 g=230° ¢=45°

S; given Iy, Tye, o, B, ¢, required My M; A& A =(F.B.D.)

S Fol #@ =mRE, XU YuE U y B T

A D 9HEE QI
rap = lyp Sing j — lyp cos¢ k
= (2 m) sind5° j - (2 m) cos45° k z

14142 j — 1.4142 k  (m)

@ d9H
T, = =Ty sina = =(30 N) sin8° = -4.175 N
T, = Tpe cosa
T, = T, sinB = Tpq cosa sinf = (30 N) cos8° sin30° = 14.854 N
T. = -1, cosf = =Ty cosa cosf = —(30 N) cos8°? cos30° = -25.73 N
Tpe = 14.854 1 — 4.175j — 25.73 k (N)

@ ¥y

My = rag X Tge
[1.4142 j — 1.4142 k (m)] X [14.854 1 - 4.175j — 25.73 k (N)]
[(1.4142)(-25.73) - (-1.4142)(-4.175)]1 i + [(-1.4142)(14.854) - 0] j
+ [0 - (1.4142)(14.854)] k (N'm)
-42.31-21.0j - 21.0 k (Nm)

RS B) 1 019 7,50, T,<0, 7.<0, 7 @e] Hzbgee] wap)
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[3.274]

359 S; Typ =55 N, Myp =? M; 284 %= (F.B.D.)
= 5 DBl #3d EuE ¥

Mpp = App + (tap X Tap) |

ram | D

A, @ rap = O1 + (0.6 - 07)] + (0.2)k (m)
=-0.17+ 02k (m)

@ Tag = Typ Aug
(0.9m)i — (0.6m)j + (0.4m—0.2m)k :
V(0.9m)?2+(—0.6m)*+ (0.2 m)>

= (55 N)

- %(og {063+ 02k

= 4501 - 30.0j+ 10.0 k (N)

D@ Mp =trap X Tag = [-0.1 ]+ 0.2k (m)] X [45.01i - 30.0j + 10.0 k (N)]
[(-0.DX(+10.0) - (0.2)X(=30.0)]i + (0.2x45.0)j + [-(-0.1)x45.0]k (N'-m)
501+ 903 +45k (Nm)

(0.94+03m)i — (0.7—0.35m)j
VI.2m)+(—0.35m)’

@ App = = 0.96 i - 0.28 j

@ Mpp = App - Mp = App + (rap X Tap)
=(096i-0287 - -[60i+ 90j+ 45k (Nm)]
= (0.96)(5.0) + (-0.28)(9.0) + 0 = 2.28 (N'm)

R(AA ] e}FA) © (UFE Mp Akl 2182 4= = AAHY rap, rep , Tas, es)

T(AZ] on)) 5 (7}, Mpp>0, A DBl #3 EHlEQ wha)



[3.34]

3.86 P =360 N, a =30° B =40° d;p =04 m dy. =0.35m

S; Fa=?2 F=?2 = 239 57} 3d-99 4 M; AH-EA %=(F.B.D.)

A, FallFe, XF = Fao + Fc =
= Fpo W3 = Fco W3 =P 9 %3 = /50.0°
Fy+ Fo=P

e

6 =p - a=40° - 30° = 10°
I=Myz =0
=dyp Fy cosl - dgo Fp cosl

= (dAB FA - dBC F(j) COSG

= dyp Fy ~ dpe Fe =0 @
dpce<@© + @
= dpe Fy + dyp Fy = dge P
_ dpc _ 0.35 _
= Fy —W P—m (360 N) = 168.0 N
dpe
O=>F.=P-F, =P-—— P
¢ 4 dpetdyp
_ dyp _ 0.4 _
= Aot dyg P = m (360 N) = 192.0 N
= Fo = 168.0 N v50.0°, F¢ = 192.0 N v50.0°

RIS BEA) + OFE, )My WAl IZM, E= )XMy & Hlashd? )

TCAFe] ov)) ; V8, Fe > Fy o 9v))
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[4.14]
424 P=40N, Q=50N
a=010m, b=004m ¢=020m
S EHE 3Y, 99 dY, vy 79 1&2
+)EMy = 0, >XF, =0, 12F, = 0
(a) A; M; A& A =(F.B.D.)
XMy =0; -cA - aP + (c-b)Q =0 b |Q
—a P+ (c—b) P—»' Y
Loy = @ c Q
C
_ —(0.10 m) (40 N) + (0.2—0.04 m) (50 N) ¢ 5
0.20 m —* c “_X>
= 20.0 N |
. _ o A B,
—>>F, =0; B,+ P=0 = B, =-P=-400N
1SF,=0; B, + A-Q=0
= B,=-A+ Q= -(20.0 N) + (50.0 N) = 30.0 N
B=/B2+B! = V(=400 N} +(30.0 N)* = 50.0 N
. B, ., 30.0N B
- 17y _ 1 _ 1 - _ o
f = tan B, tan 100N tan" (-0.750) 36.9
= A=200N 1, B=500N x36.9°
(b) a = 30° M; AFEA=F.B.D.)
A+)SMy =0 -cA cosa — aP + (c=b) Q =0 b |Q
—aP+ (c—b)Q P | Y
o4 = 0 c —
Cc COS«
_ —(0.10 m) (40 N) + (0.20—0.04 m) (50 N) @
(0.20 m) cos30 . “E;
= 23.09 N /
A /o B,

—-XF, =0; B, + P+ A sina =0
= B, = -P - A sina = -(40.0 N)- (23.09 N) sin30° = -51.54 N

1F,=0; B, + Acosa - Q=0
= B, =-A cosa + Q = —(23.09 N) cos30° + (50.0 N) = 30.0 N

B=/B?+B? = V(-51.54 N> +(30.0 N)* = 59.63 N

B _; 30.0N
120y _ 1
B, TEIsN

= tan (-0.582) = -30.2°

0 = tan

= A =231 N £60.0°, B =59.6 N 130.2°



4.48

A=200N, C=200N, B=W
a=4m c=4m b=50m

S e WYy, =HE 39, v §9 1&3 M; A2 A Z(F.B.D.)
—>%F, =0, 13F, =0, +)M, = 0 B,
b
A; (a) W =500 N - -
—>%F. =0; D, =0 A v Dl
'%F,=0; D,+ B-A-C=0
= D,=-B+ A+ C=-(500N) + (200 N) + (200 N) = =100 N
= D = 100.0 N |
+)EM, =0; Myp+ (atc)Ad + ¢cC-bB =0
> M, =

—(a+c)d - ¢cC+ bB

-(4+4 m)(200 N) - (4 m)(200 N) + (5 m)(500 N) = 100 N-m
(b) W =450 N

= Mp = 100.0 Nm )
—xF, =0; D, =0
'2F,=0; D,+ B-A-C=0
= D,=-B+ A+ C=-(450 N) + (200 N) + (200 N) = -50 N
= D =500N |
XM, =035 My + (avrc)Ad + ¢cC-bB =0
:»MD

-(a+tc)Ad —cC+ bB

-(4+4 m)(200 N) - (4 m)(200 N) + (5 m)(450 N) = -150 N'-m

= Mp = -150.0 Nm €
R; (o TM, Ev My & A& A9
T; (el a9} bellA] w2 ®alE o] t}



[4.27 ]

4.67 P =80 N, «a =45°

SESCEIEE R ICEIEE P
Al ol ZgMo]l 3 HoA g
160 +
A; tang = 00F60mm g qqq

250 mm
= 0 = tan '(0.880) = 41.348°
v =90° + # =90° + 41.35° = 131.35°

B8 =180° - v - «
= 180° - 131.35° - 45° = 3.65°

R _ P
sina sinf
S p= PO (g N S
sing sin3.65°
= 888.58 N

= R =889 N \41.3°

Fo_ P
siny sinf
_ siny _ sin131.35°
EN = = ekt
r=r sinf (80 N) sin3.65°
= 943.35 N

= F =943 N ~45.0°
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T; (o): B Wl Wk, Dol W o] W

M; AHFEA=F.B.D.)
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