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4
EFx = 0,Tgc.cos45 — Typ (E) =0 (1)

ZFY =0 ,TBC.Sin4‘5 + TAB(E) =0 , (2)

LS (1) Al (g
TAB — O883TBC

D (2) Uslall § (o

3
Tpc.sin45 + () (0.833T5c) — 60(9.81) = 0

Zlaas Galad Jal G AC Jiall 4530 Jshall 2l 2 (2) Al
Lg =0.4m o=l oY) Jshll o5 sill dma s & 8Kg 4dli
kap = 300N /m o=l Aldain) Culic

Aain) lbas adaios ¢ il 83 5i5all 5 58ll dad Liale 13) 1 Jal)
Jaall JJ.L.‘._\L..Q@.L.:“;L@_'@ F=K.S il 1y e il
Ceedigl) JSEN e

G e A anaall all anall bladar jall avall blbsar Jal)
W=8(9.81)=78.5 N  : rluadl ;)5 (b)JS
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s o) sl Y alas A0S
ZFX =0,Tyg — Tyc.cos30=0 (1)
= 0),Fy = 0,Ty.sin 30 — 78.5
L ol day
Tyc = 157N, Ty = 136N
Tig = Kup.Sap: AB  Loslidl szl

Lap = Lap + S 4 ol Ll Jskad
Lig = 0.4m+ 0.453m = 0.853m
B JIC oo 401 250
2m = ly-.cos30 + 0.853m
lac = 1.32m
sluda dzgl .0 Aadidl wie Aindain , Kk il (0 molic:3 Wl
F2=6KN . 053lol Joi ¢ 6 2gl3315 F1 55401
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(40) , = XAp= 04905mFAD — 2(981) = X4p

YFX =02 ) —Fac(F)=0 (1)

SFY =02 FpClFac (}) —2(9.81) = 0(2)

F,c =15.86KN, xAD_15 =0.793m,

= 14.01N,xp = = =0.467 MFyp

Ji JS 38,5501 59l w30 Kg LliS Wl glawl:4 Wlis ©
S PHI
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A suaall
Y FX =0 = Tag — Tag. COS60 = 0, (1)-

Z FY = 0 = Tap. SIN60 — 30(9.81) = 0, (2)
Bausall ©

4
z FX = 0 = —Tye + T15. COS60 + Typ (2)
- 0,(3)

4

Ty 4=30(9.81)=294N, Tag = 170N
TAB = 340 N'TBD — 4‘90N, TBC — 562N
Kg20 41liS 7 Lan Gelad Jof oo Ju IS (38,5501 39al! ! 25 Wluana
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fea
- Ep=339-83N
3 T
= > X
fzs
)

A4S 20 LaliS 5,8 gulatd A DUI ACAB (nliSTI 3 5,331 (59l cosinn1:6 WUluia

F=300N . 03l gl dring ‘_g

B
C
A .
F
Socn —2m
) D
Y
26098 = 1962 N
SOLUTIOM
FEguarioms of Fogeedldfrdoonme:
e =, — O IO — F_w[:L_} — (i,_jl — o
WA W
ME2ATE . + DR = S
= 1
+T=F, = ik Fﬂﬂ{: _:} - Fﬂ_,{ﬁ;} — 192 = [
w1 W5
O T RO y + (LGATEF - = 1962

Solvinge Egs. (1) and {2 wield=

"T:-ll:r = QR G I ;-—:-ll:' = 67 I
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40 4liS Fgive 3elai Jol (30 DB bl Lo Jglatl uagl : 7 Wl
K=180N/m. {3l ¢! daing ‘_g 15

40(2.81)N
(&)

SOLUTION
Eguations of Equilibrium. Rcfcecrrning to the FBD shown in Fag a.

BEEF = O; T”,,(T:%) — 7},,(%) = QO
+1=F, = O: T“,,(é) + T”,(%) — 40(9.81) = O
V13 V2
Solving Egs (1) and (2)
T, = 28296 N Tep = 33296 N
The stretched length of the spring is
I= V3T + 22 = V13 m
Then,.x = I — lg = V13 — Iy Thus
F, = kx; 282 96 = 180( V13 — &)
Iy 203 m = 203 m
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A @lgla ¥l 35S Cows| (€ 40Kg il gha ¥l 3T a8 13) :8 Ul

Oilodl Laing (9 Ao gazell Goladd

+T=ZF, = 0: (3924 N)sin 30° — m,(9.81) = 0O
gy, — 20 kg Ars

29l abhlsl gdaxt 4 (CD 9BC 9 AB LS § uddl (598 sl : 93 Ls

0 Lolil Aaid Cwsly. st deC 9B bzl i kg 15 9kg10 JaSIl il

1SF, =0; Tysinl5° — 1009.81)N =0
T,z = 379.03N = 379N
fSF, =0; Ty — 379.03Ncos15° =0
Tge = 366.11 N = 366 N
LSF, =0, Tepcosf — 366.11N =0
1SF, =0; Tepsind — 159.81)N =0
Tep = 395N
f = 219°
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EXAMPLE1O:

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

44

/513
4
30° k = 500 Ib/ft
T I

B
X l 90 Ib

ci‘- J

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

since the cable forces are concurrent at this point. The free-body diagram

https://manara.edu.sy/
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is shown in Fig. b.

(b}

Equations 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 anng

o o . " . . n
each positive axis as “positive,” we have:
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SF, = 0 Fpsin30° — (3)Fe =0 (1)
SF, = 0 —Fpcos30° + Fp = 0 (2)
SF, = 0; (2)Fc—901b =0 (3)

Solving Eq. (3) for F, then Eq. (1) for Fj, and finally Eq. (2) for Fj,
yields

Fr= 1501b Ans.
Fp=2401b Ans.
Fg = 207.81b = 208 1b Ans.

The stretch of the spring is therefore
FB = k.!r'_l‘ﬂ

2078 1b = (500 Ib/ft)(s.45)
sap = 0416 ft Ans.

Example11:Determine the force in each cable used to support

the 40-Ib crate shown in Fig. a

Fc

https://manara.edu.sy/
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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' —3i — 4j + 8k }
Ve s R P

= —0.318Fi — 0.424Fj + 0.848F;k
—3i + 4j + 8k ]

V(=3 + (47 + 8

= —0.318Fi + 0.424F-j + 0.848F-k

F- = F-

FD — FDi

W= {—40k} Ib

Equilibrium requires

SF=0; FB+F['+FD+WZ'['
—0.318F5i — 0.424F,j + 0.848Fk
—0.318F i + 0.424Fj + 0.848F -k + Fpi — 40k = 0

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

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

Equation (2) states that Fy = F-. Thus, solving Eq. (3) for Fg and F
and substituting the result into Eq. (1) to obtain Fp, we have

F, = F.=2361b Ans.

Fp=1501b Ans.
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EXAMPLE12: Determine the tension in each cord used to support

the 100-kg crate shown in Fig. a

z D
- (A.

y 6071350

e 7 e

l 200 "" v . ] m
[— A : '

’

W =081 N B

-~ k=15kN/my
(b) X % -

=

(a)

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) =981 N
Equations of Equilibrium:

Each force on the free-body diagram is first expressed in Cartesian

vector form. point D(—1 m, 2 m, 2 m) for FD, we have
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Fy = Fpi
Fr = Frcos 120°0 + Fcos 135°) + Fcos 60°k
= —0.5F¢i — 0.707F¢j + 0.5F .k
FD=FD|: —1i + 2j + 2k ]
V=17 + 27 + 2
= —0.333Fpi + 0.667Fpj + 0.667Fpk

W= {-981k} N

Equilibrium requires

Fyi — 0.5Fi — 0.707Fj + 0.5Fk
—0.333Fpi + 0.667Fpj + 0.667F,k — 981k = 0

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

SF, =0 Fy — 0.5F: — 0.333F, = 0 (1)
3F, =0 —0.707F + 0.667F = 0 (2)
SF, =0 0.5Fc + 0.667F;, — 981 = 0 (3)

Solving Eq. (2) for Fj, in terms of F and substituting this into Eq. (3)
vields Fi. Fj, is then determined from Eq. (2). Finally, substituting the
results into Eq. (1) gives Fp. Hence,

F-=8I3N Ans.
F, = 862N Ans.
'FB = (94N Anx.
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EXAMPLE13 :Determine the magnitude of forces F1, F2, F3, so that the

particle is held in equilibrium

3, = 0 [)ﬂ](émmw F=0 () B
=0 (- [HR]E)=0  © 4
3F, = 0; [)ﬂ F-0N=0 () " ¥
Fy = TI6N Ans &0N \
Fy = 466N Ans 7 N,
Y900 N '
F,= 879N Ans '

EXAMPLE14 :Determine the tension developed in cables AB, AC, and AD.

Fi = Fyr | —cos 60° sin 30° 1
+ cos 60° cos 30° | + sin 60°k |
= ~0.25F -1 + 04330F,.j + 0.8660F, k
Fiup = Faplcos 12001 + cos 120°§ + cos 45k }

= —05F,,1 = D5F,,j + 0.7071F, ; k
IF, =0; 04330Fc - 05F; =0
SF. =0; 08660F,. + 0.7071F,, - 300 = 0 y
Fip = 1757416 = 176 Ib Ans.
Fio = 202921b = 203 Ib Ans.

Fop — 0.25(202.92) - 0.5(1
Fug = 13860 1h = 139 1b

3T =1
Ans
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