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tOyled) ¥ slas -2
SF = SF=3Fi+ 3Fj+3Fk=0
My =0 =M, =3IMi+3IMj+3IMk=0

=

F, = 0 SM_ =0
>F, = 0 M, =0
SF. = 0 SM. = 0

f

EXAMPLE 1:The homogeneous plate shown in Fig has a mass of 100 kg and is
subjected to a force and couple moment along its edges. If it is supported in the

horizontal plane by a roller at A, a ball-and-socket joint at B, and a cord at C,

determine the components of reaction at these supports.

300N [200N-m 300N 500N - m
981 N wg —
‘ * 2 tT( < " ‘.‘\

. Z S A S ol =
e RO, 3
AL Pam 1.5m 5 :

it ,{T\BQ
» / ‘B ) \_\"

(b) (a)
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SF,=0; B, =0
SF,=0; B,=0

SF,=0; A.+B.+T—300N-9IN=0

SM,=0;  Tm) - 98IN(Im) + B.2m) = 0 )
SM,=0;  300N(L5m) + 98I N(LSm) - B3 m) - 4,3 m)
~200N‘m =0 (3)

Moo= 981N(Im) + 300NQm) - A.Qm) =0 ()

L1

M, =0; -300N(15m) - 98I N(LSm) - 200N+m
+T0m =0 )

A.=T90N B.=-2lTN T,=T07TN
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EXAMPLE2 :Determine the components of reaction that the ball-and-socket joint

at A, the smooth journal bearing at B, and the roller support at C exert on the rod

assembly in Fig. a

SF,=0; A, =0

M, = 0; Fr(0.6m) — 900 N(0.4 m) = 0
Fr = 600N
M, =0 B.(0.8m) + 600 N(1.2m) — 900N(0.4m) =0
B. = —450N

SM. = 0: —B(08m)=0 B,=0

Thus,

SF, = 0: A +0=0 A_=0

Finally, using the results of B_ and F.

3F,. = O A. +(—450N) + 600N — 900N =0

A. = 750N
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EXAMPLE 3 :The boom is used to support the 75-Ib flowerpot in Fig. a. Determine

the tension developed in wires AB and AC.

-

| W=751b
G

(a)

L Cag) 2i — 6j + 3k} fi
AR FAB o FAB A — —
raB V(2 ) + (—6 fi)? + (3 fi)

_ 2 .6 ., 3
= gFpl — 5F ) + 5F gk

i ryc {—2i — 6j + 3k} fi
ac = Facl =) = Fac — — =
Tac V=21 + (=61 + (3 fi)

= —%ﬁci - %Fch + %FACk

= 0; X (Fgp+Fie + W) =10

(6j) X

( Fppi — 7 7 Fagj + ‘} F.wk> + (‘% Fpci — ‘(}E-\('j * ;F.u‘k) + (‘751‘)] =0

(—'§ Fig + % Fac - 450). + (—»'% Fis + % Ew)k =0
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M, = 0; 7Fap + lTNF.\(‘ — 450 =0
M, =0 0=0
M. =0 —FFpp + FFyc =0

Fap = Fye = 8751b

(1)

EXAMPLE 4 : The bent rod in Fig. ais supported at A by a journal bearing, at D by a

ball-and-socket joint, and at B by means of cable BC. Using only one equilibrium

equation, obtain a direct solution for the tension in cable BC. The bearing at A is

capable of exerting force components only in the zand y directions since it is

properly aligned on the shaft. In other words, no couple moments are required at

this support.

B

-

0.5 m Vf';— 981 N A}
05 m
/ Dl 1") \\ v

X
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The cable tension TB may be obtained directly by summing moments about an
axis that passes through points D and A. The direction of this axis is defined by the

unit vector u, where:

rDA 1 1 .
u= = — i — i
pa 2 V2

= —0.7071i — 0.7071j

EMDA =X =0

u(rg X Tp + 1 > W) = 0
(—0.7071i — 0.7071j) - [ (—1j) X (Tsk)
+ (—0.5§) % (—981k)| = 0
—0.7071i — 0.7071j) - [(—T5 + 490.5)i] = 0
—0.7071(—Tg + 490.5) + 0 + 0 = 0
Ty = 490.5 N

Example 5 : Determine the reactions at fixed support A .

6()() .“l

im \
) F. = {0i40j-600k
' 075m ™~ l % 1 =1 )
" :
' y 075m l

AS S00 N

400 N g
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Ay — 400 =0
Ay +500=0 Az —600=0 A, = 400 N
F, = (-400i+0j+0k}  r = (0i+0j+075k)
F = {0l+500]+0k} r; = {0i + 1j + 1.25k}
2 = {=0.75i + 1j + 1.25k
F, = (0i+0j-600k) 27 (071K

M41=I‘1)<F1 Ma3=r3XF3

i I k Haz =I x Fz i l K
Mya=| 0 0 075 i k My =|[-075 1 125
-400 0 O Mis=10 1 125 0 0 =600
M,; = {0i — 300j + Ok} 0 500 0O M43 = {—600i — 450j + Ok]

M,, = {—625i + 0j + 0k}
Z M=10
My, +M,+M;;=0
(=625 — 600+ M, )i + (—30'!] - 450 + MAy}j + (Mg )k=10

¥

(=625 = 600 + My, )i + (=300 = 450 + My, )j + (My, )k = 0

| components | components k components

~625 - 600+ My, = 0 300 - 450+ My, =0 Mg =0N-m
MAx=1225N°m MAy=750N'm

PRGN
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