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Tap = 60 (9.81) N
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EFx = 0,Tgc.cos45 — Typ (g) =0 (1)

ZFY =0 ITBC' sin45 + TAB(%) =0 (2)

TAB — 0883TBC

2 aSS (1) dalad! e

2 (2) Ualall § pog

3
Tpc.sin45 + (2)(0.833T5c) — 60(9.81) = 0
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ZFx =0,Tyg — Tyc.cos30=0 (1)
ZFY =0 ,TAc.Sin 30 — 785 =0 (2)
: s oedoladl oy
TAC - 157N, TAB = 136N

TAB — KAB'SAB: AB ua.s\.n.” Uil

Lig = Lyp + S 1B  oalill Ll Jglad!
Lig = 0.4m + 0.453m = 0.853m
1B JIC ¢y 2SI A3LL
2m = ly-.cos30 + 0.853m
:AC Jumell wogllall Jokall 098
lac = 1.32m
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Y. F,=0>= F;cos0 + F,sin70 — 5 cos30 — 7(%) =0(1)
Y Fy=0= F;sin@ + F, cos 70 + 5 sin30 — 7(%) = 0(2)
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FAD = 2(981) = xAD(40) = Xygp= 0.4905m
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Y Fx =02 Fjp() —Fac(35)=0 (1)

3 1
SFY =0 Fup(G)+Fyc (ﬁ) ~20981) =0 (2)
Fac =15.86KN,  xp=—"=0.793m
Fip =14.0IN, X5 = —== =0.467 m

Glgdl Jol o e US 38,351 B9l | .30 Kg LaliS &l ghaal:5 allis @

‘A suaall
Z F, =0 = Tyg — Tagcos60 =0 (1)
z F, = 0 = Typsin60 — 30(9.81) = 0 (2)
:B 8]l
4
z Fy = 0= T + Typ. 0560 + Tgp(2) = 0 (3)

4
z Fy =0= _TAB' sin60 — TBD(g) =0 (4)

Ty 4=30(9.81) =294 N
Tag = 170N
T4 =340N
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Z F, = 0= —Fcp + Fppcos30 =0 (1)

z F, = 0 = Fpgsin60 — 30(9.81) = 0 (2)

FDE = 392N IFCD = 339.8N
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+13F, = 0; Tysin15" - 10981)N =0 ) b
Ty = 379.03N = 379N o5 ¢ ~T0
"3F.=0; Ty - 379.03Ncos15° =0 g

Tac = 366.11N = 366N
YYF =0, Tepcosf - 366.11N =0
+1IF, =0; Tepsind - 1598)N =10
Tep = 395N

f=219
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EXAMPLE11:

A 90-Ib load is suspended from the hook shown in Fig. a. If the load is supported by
two cables and a spring having a stiffness k = 500 Ib/ft, determine the force in the
cables and the stretch of the spring for equilibrium. Cable AD lies in the x—y plane

and cable AC lies in the x—z plane

c
1:
“5/13
“4

30 k =500 Ib/ft .
rs o e —)\ o

; ISy

D "
90 1b

l v
# 90 1b |

Free-Body Diagram: The connection at A is chosen for the equilibrium

(b)

analysis since the cable forces are concurrent at this point.
The free-body diagram is shown in Fig. b.

Eq uations of Equilibrium: By inspection, each force can easily be resolved

into its x, y, z components, and therefore the three scalar equations

of equilibrium can be used. Considering components Directed along
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each positive axis as “positive,” we have:

SF, = 0; Fpsin30° — (3)Fe =10 (1)
3F, = 0; —Fpcos30° + Fyp =0 (2)
SF. =0 (2)Fc—901b =0 (3)
F- = 1501b
F;, = 240 1b

Fg = 20781b = 208 Ib

Fyp = ksup

207.8 1b = (500 Ib/ft)(s4p)
SaRp = 0.416 ft

EXAMPLET2 : Determine the force in each cable used to support the

40-Ib crate shown in Fig. a

4]

(a)
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Equations of Equilibrium: First we will express each force in Cartesian

vector form. Since the coordinates of points B and C are B(-3 ft, -4 ft, 8 ft)

and C(-3 ft, 4 ft, 8 ft), we have

F_F' —3i — 4j + 8k ]
B 'E
L V(=3 + (-4 + (8
= —0.318Fgi — 0.424Fgj + 0.848Fk
- _F' —3i + 4j + 8k ]
@ = LiF =
L V(=3)2 + @) + 8)
= —0.318Fi + 0.424F:j + 0.848Fck

F'D — FDi

W= {—40k} Ib
Equilibrium requires :

2F = 0; FB =+ F(‘ + F[) +W=0
—0.318F4i — 0.424Fj + 0.848F,k
—0.318Fi + 0.424Fj + 0.848F -k + Fpi — 40k = 0

Equating the respective i, j, k components to zero yields

SF, = 0; —0.318F — 0.318F-+ Fp = 0 (1)
SF, = 0; —0.424F + 0.424F; = 0 (2)
SF.=0 0.848F; + 0.848F- — 40 = 0 (3)

Fy = F- = 23.61b

Fp, = 15.01b
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EXAMPLET3:Determine the tension in each cord used to support the

100-kg crate shown in Fig. a

&}

e i D
uc P J 2Zm
603/ o
3 120'”;"'_‘ )’K‘/l AAm
— A
B w o

X

W =951 N Y "
(b)

Solution :

Free-Body Diagram: The force in each of the cords can be determined
by investigating the equilibrium of point A. The free-body diagram is
shown in Fig. 3—13b. The weight of the crate is W=100(9.81) =981N
Equations of Equilibrium:

Each force on the free-body diagram is first expressed in Cartesian vector form.
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Fﬂ = Fﬂi
Fr = Fr-cos 120°1 + Fe-cos 135% + Fe-cos 60°%k

= —0.5F-i — 0.707F~j + 0.5F-k

—1i + 2j + 2k
B-‘_D = FD ] o | 2
Vi—1D? + 27 + )

= —0.333Fpi + 0.667F,j + 0.667Fpk

W= {—981k} N

Equilibrium requires :
3F=0; Fg +F+Fp+W=0

~0.333Fpi + 0.667F,j + 0.667F,k — 981k = 0

Equating the respectivei, j, k components to zero :

SF, = 0; Fy — 0.5F: — 0.333F, = 0
SF, = 0; ~0.707F¢ + 0.667Fp = 0
3F, = 0; 0.5F + 0.667F, — 981 = 0
Fe = 813N
Fp, = 862 N
Fg = 694 N

EXAMPLE14 :Determine the magnitude of forces F1, F2, F3, so that the particle

is held in equilibrium
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3R = [(5)R](5) =0
§)Fy+ (3)F, - 00N =0

Fy=TI6N A
F, = 466N A
F, = 819N A

14
<«

4
n

¥
~

Fac { —cos 60° sin 30° i
+ cos 60° cos 30° j + sin 60° k }

—0.25":‘(' + 0'433()’..‘(‘, + O.SW)E‘CR
Faplcos 120°i + cos 120°j + cos45°k }

~0.5F,, i — 0.5F,, ) + 0.7071F,, k

0. 0.4330FA(‘ — O.SFAD =0

0: 0.8660F,  + 0.7071F,, — 300 = 0

Fap = 175.741b = 176 Ib
Fac = 202.921b = 203 Ib

Ans.
Ans.

0: F,y — 0.25(202.92) — 0.5(175.74) = 0

Fag = 138601b = 1391b

Ans.
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