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[3.14]

3.26 T,y = 900 N

S; known  Tpp,
S SAME S GuE e uEE

M; A& A =(F.B.D.)

unknown A Q9 I ZHE M,

A; @ <A E
rpo =L, i+ 1,7+ 1k
=@25mi+ 2mj
@ 39

d, =2 m

d, = -1 m, dy=—2m,
d= Jd?+d?+d? = V(=1?+(-2)+2* m = 3.00 m
= L [-Di+ (-2)j + 2kl =-0.33331- 06667 + 0.6667 k

Asp = 300
TBD = TBD )\BD = (900 N) 37](3()[(_1) i + (_2) j + 2 k]
=-3001i-600j + 600k (N)
@ e F
Mo = reo X Trp
=[25i+ 2] (m] X [300i-600j) + 600k (N)]

= [(2)(600) - 0] i + [0 - (2.5)(600)] j
+ [(2.5)(=600) - (2)(-300)] k (N - m)

= 1200 i — 1500 j — 900 k (N - m)

RG] B3A) + M=

(7}¥ 7,<0, T,<0, T.>0, ¢ 7 Hzprel B3
T(Ae] ofm) @ A<
Ve, M,>0, M,<0, M,<0, 7} #EZol| 7hat mul=e] )



[3.274]

3.60 Tor = 33 N
S; known T.p, unknown = DBl ¥
> UE, A, g9l e ER3FF y

]

Mpp = App » (r X Tep

~—

A; @ #1A1¥H
tep = 01+ (0.9 - 0.7 + (-0.40)k (m)
=02j7-04k (m

@ 394
Ter = Tor Aor

(0.6 m)i+(—=0.9m)j+(—0.6 m+0.4m)k
V06m)?+(—09m)+(—0.2m)?

= (33 N)

=313—?](0.6i70.9j70.2k)=18i*27j*6k(N)

D@ # Dol #3 ZHE
rep X Tep = [027 - 04k (m] X [181-27j -6k (N)]
= [(0.2)(-6) = (0.)(-27)] i + (-0.4)(18) j + (-0.2)x(18) k (N - m)
=-12i-72j-36k (N-m)

@ w2 = E
(1.2 m)i— (0.35 m)j

1
A = = (1.21i-035j) =0961-0.28]j
P51 2m)? + (- 0.35m)? 1.25

MDB = ADB . MB = ADB * (rC/L) X TCF)
=(0961i-028j - -[-121-72j-36k (Nm]
= (0.96)(-12) + (-0.28)(-7.2) + 0 = -9.504 (Nm) = M,z = -9.50 N'm

R(#AA ] B}JFA) + A=
(7FE, ERE At AR89 5 = AAHYH rop, rep, tom, fres o ABS WEY EBYA)

TCAzel 9gw)) 5 Mz
(HE, Mpp<09] A3t BHE 345 WiFe] 4 BD W)



[3.34]

398 P=110N, a =15 8 =235° I,,=0220m, Iy, = 0.150 m

S; known P, unknown F, Mo M; AEA=(F.B.D.)
= 32 57 -9 A

A, SF; F=P= P (-sina j + cosa k)
= (110 N) (-sinlb° j + coslb° k)
= (-28.47 N) j + (106.25 N) k
= F=(-285N)j+ (106.3 N) k

reo = loy 1+ lyp (cosB i +sing k) ‘
= (0.150 m) j + (0.220 m) (cos35° i - sin35° k) 0\
= 0.1802 i + 0.1500 j - 0.1262 k (m)
. F Mo *
Mo : Mo = rpio X P z
[0.1802 i + 0.1500 j - 0.1262 k (m)] X [-28.5 ] + 106.3 k (N)]
[(0.1500)(106.3)-(-0.1262)(-28.5)]1 i + [0 - (0.1802)(106.3)] j

+ [(0.1802)(-28.5) - 0] k (N - m)
12.351-19.16 j - 5.14 k (N - m)

R ) A%
O}3, IMy EE My B4 SMoE AHEE 339l )

pul

T(A3e] on]) ; A<=
7+, M, >0, M,<0, M.<0, 2zt FHxEZFHo| A3 w



3 9 s HE52H 20 4% (20224)
[4.14]
4.28 S; known ; P=300 N —-, Q=300N —, a=02m, b=02m ¢=08m «
unknown ; reaction A, C
= RUE #HY, Jo BE, v {9 1&2 M; A& A %= (F.B.D.)
A; (@) a =0 TCV Cx
+)E My =0 ; P
-¢c A+ a P+ (a+b) Q=0 —P
oy = aP + (a+b)Q c b > Q
C
_ (02m)(300N) + (0.4m)300N _ 1A ~ A= 295 N 1
0.8 m
—SF =0 ;
C.+ P+ Q=0 = ¢ =-P-@Q=-(300N) - (300 N) = -600 N
T%F, =0;
¢, +A4=0 = (C,=-A4=-225N
c=JC?+C? = V(=600 N)® +(—225 N)* = 640.8 N
0 = tan’! gy = an*% = tan"1(0.375) = 20.56°
= C =641 N v20.6°
(b) o = 30° M; A=A %=(F.B.D.)
+ISMy =0 ; TCy c.
-¢ A cosa + (a+b) A sina a_’
+a P+ (atb) Q=0 —> P
oy = aP + (a+b)Q c b
ccosa — (a+b)sina ? >
_ (02m)(300N) + (0.4m)300N ~A
(0.8 m)cos30° — (0.4m)sin30°
= 365.2 N = A = 365 N ~260.0°
—SYF, =0 ;
C,+ P+ @+ A sina =0
= (C,=-P- @ - A sina
= —-(300 N) - (300 N) - (365.2 N) sin30° = -782.6 N
T%F, =0;
¢, + A cosa =0
= C, = -A cosa = —(365.2 N) co0s30° = -316.3 N
C=y/cr+C? = V(=786 N)* +(-316.3 N)* = 844.1 N
6 = tan™! g‘? = tan’1% = tan"'(0.404) = 22.0°
= C =844 N v220°

24

R; (ell: +)S M ol H&l +)S M, & AMgEtE A
3 WY 4 (-%F, =0, 13F, = O ZHE (=M, =

T: (e ast be] 4 Hlu, C Bl

)

rr

0& WA A3



450 P=900 N, @ =4000N, 7 =1950N, a=2.1m, b =3m, =72 m
a = tan'l%2 = tan"'(2.4) = 67.38°
BC = \/32+7.22 = 7.8 (m)
(a) S; known P, @, a, b, ¢ M; A=A =(F.B.D.)
unknown reaction C, A a
9 182 (2, A7) lp
method 3o HY, ZHE F7 Q
v
A +)XMp =0 ¢ A, —a P =0 .
> 4,= % p=22(900N) = 2625 N Ay
c 7.2 —
o/ v .
XF, =0, -Tcosa+ A, =0
= T = 738 A, = 2.6 (262.5 N) = 682.5 N = C = 683 N v67.4°
XF,=0) A, - T sina - (P+Q) =0
5 A, = T2 T+ P+@= 5(6825 N) + (4900 N) = 5530 N
A= \JA2+ 42 = V(262.5)* +(5530)° = 5536 N
LA _, 5530 _
— 17y _ 1 — 1 — o — o
6 = tan A an” 5o tan ' (21.07) = 87.28 = A = 5540 N ~87.3
(b) S; known P, Q, a M; A& =(F.B.D.)
unknown reaction A, Ma a
4 3 (A) p
method ¢ FY, ZHE 33
Q
Ay +)EMy =0, My —a P=0 M
= M, =a P=(2.1m (900 N) = 1890.0 N - m M
A A AX
= My = 1890 N-m ) —£—>
SE =0, A, =0 TAy
E, =04, - (P+Q) =
= A, =P +Q =4900 N = A = 4900 N 1
(¢)S; known P, Q, T, a, b, ¢ M; A=A =(F.B.D.)

unknown
%49
method ¢

reaction C, A, Mx

1&3 (&, 14)
.lﬂaﬂ U E :lgb‘g]

a

e

Q

v

C
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A; C=T = 1950 N v/67.4° = C =1950 N /67.4°

2F, =0, -Tcosa+ A, =0

= A, = T cosa = (1950 N) % = 750 N

2F, =05 A4, - T sina - (P+Q) =0
2

> 4,= L2 7+ pe@= 1201950 N) + (4900 N) = 6700 N

<

-~

EN

A= JAZ+ 42 = V(750)* +(6700)° = 6742 N

A 6700
_ -1 %y -1
0 tan A, tan 750

tan"1(8.933) = 83.61° = A = 6740 N ~83.6°

)My =0, My+ ¢c A, —a P=0
= My =-c A, ta P=-7.2m) (750 N) + (2.1 m) (900 N)
= -3510 N - m = My = 3510 N - m €

R (el (% (olHE BHE 42 w4 AgsAw, ©dAME 3 B8 42 b4 AHg)

T; (e ZAE wbe Wgko] (h)oll A= REAIAIG ], (ool M= AAEE)



[4.27 ]

467 P =80 N, o = 45°
S; known P, «, unknown R, F
S % e W@, Al el WY, we 592
A R AgAel @ AelA

il

. _ 160+60 mm _
A; tanf = T80 mm 0.880

= 0 = tan '(0.880) = 41.348°
v =90° + 6 = 90° + 41.35° = 131.35°

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

R _ P
sina sinf
-~ p=p sina _ (80 N) sin4b ’
sinf sin3.65°

= 888.58 N
= R =889 N \41.3°

F _ P
siny sinf
siny sinl31.35°
B = et
F=Pr sin3 = (80 N) Sin3.65°
= 943.35 N

= F =943 N ~45.0°

M;

160mm

A-EA =(F.B.D.)

Ri (o WA NG 4CF o) Azleh w3 27k A g 3ur ged),
3 AzZbe] Wb o 7 n X NFE s Y+ 98)

60mm

<—>



