Homework Set #4

3-2. If the 1.5-m-long cord AB can withstand a maximum - - 2m |
force of 3500 N, determine the force in cord BC and the A
distance v so that the 200-kg crate can be supported. p

Equations of Equilibrium: Applying the equations of equilibrium along the x and y axes to the free - body diagram in Fig. (a),

+T2R =0 3500sin6 — 200(9.81) =0 6=34.10°
IR =0; 3500008 34.10° - Fg =0 Fgr =2898.37N = 290 kN Ans.

y =155n3410° =084lm = 34l mm Ams.

By =3500 N

v
200(981)




3-11. The gusset plate is subjected to the forces of three
members. Determine the tension force in member C and its
angle § for equilibrium. The forces are concurrent at point 0.
Take F = 8kN.

SEIF =0 Teuo-s(;-) =0 (1

+TEF =0 9-3@)-rmp-o @
Rearrange then divide Eq. (1) inw Eq. (2) ¢

tn ¢ = 0.656, ¢ = 33.27°

T=766kN Ans

=9+ na"G) =70.1° Am

3-15. The unstretched length of spring AB is 3 m. If the
block is held in the equilibrium position shown, determine
the mass of the block at D,

Y3, =0; Teosas - 603) =0
T=67.88N
+TZR, =0 -W +67.88ﬁn45°-¢-60(%)=0
W=84N
84

=~ 8.56
=981 kg




*3-20. Determine the tension developed in each wire
wsed to support the 50-kg chandelier.

Eguations of Equilibriam: First, we will apply the equations of equilibrium along the xand y axes to the
e - body diagram of joint D shown in Fig. (a)

*IF, =0 Fp oos 30° - Fgp cos 45°= 0 (1)
+TEF =0 Fep sin30°+ Fgp sinds° - S0981) =0 (2)

Solving Eqgs. (1) and (2), yields
Fep =359N Fgp = 439.TTN = 440N Ans.

Using the result Fgp = 439.77 N and applying the equations of equilibrium along the xand yaxes to the
free - body diagram of joint B shown in Fig. (5),

+T IF, =0 Fup sin30° - 439.775in45°= 0
Fup = 621.93N = 622N Ans
LIF =0 Fgr +439.77c0s 45° - 621.93cs30° = 0
Fgz = 228N Ans.
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3-46. Determine the maximum mass of the crate so that the
tension developed in any cable does not exceeded 3 kN

Force Vectors: We can express each of the forces on the free- body diagram shown in Fig. () in Cartesian vector form as

Fug = Fpai
For =—Fucd
R rm[ (2-0%+(2-003+(—-0k -%an-:‘;-rmh %ka

w=2- 02 +(2- 0% +(1-0)
W = [-m(9.81)k]

Equations of Equilibriom: Equilibdum requires
IF=0; Fup+Fyo +Fyp+W=10

Fap l+(—F.4cJJ+[—*§ Fapit %FADJ"'% ka] +[-m(98Dk]=0
2 " 2 1
[Pﬁ —;.F:‘D]P*[v—F‘: +;Fm ]j+(3Fm -9.81m]k =0

Equating the i, j. and k components yields

Eip —-§Fm=u )
2

—Far +EFAD={| 2

%Fw—v&ﬂlﬂl:ﬂ ()]

When cable AD is subjected to maximum tension, Fyp = 3000 N. Thus, by substituting this value into Egs. (1) through

(3), we have
Fag = Fyr = 2000N
m=102kg Ans,

Im

L 3
W=m(7-81)



#3-52, Determine the force in each of the three cables
needed to lift the tractor which has a mass of 8 Mg.

Cartezian Vector Notation :

24 ~1.25j-3k
Fua "’5:[ ?‘*(_I.zsl)s+(~3)']’MI&'I'WS'EIJ"O’-"MIFII‘

241255 -3k '
Fic=F = 0.5241F, ol +0.3276F, .}~ 0.1861F, ck
AC A(’.‘[ Rl +(3 :] u‘l M:'J AC

Fp= ,,[V%,]haslwml—-magk
F = (78.48k) kN
Equations of Equilibriam :
IF=0; F,+Ec+Fp+F=0

(0.5241F, ; +0.5241F; ¢ — 0.3162F, p)i + (~03276E, s +0.3276F,c)}
+(~0.T861F, 5 ~0.7861F, ¢ — 0.9487F, , +78.48)k = 0

Equating i, J and k components, we have

05241F, 5 +0.5241F,c ~0.3162E,, =0 m

~03276F,  +032765,c =0 2]
~0.7861F, 5 =0.7861F, o - 0.9487F, , + 7848 =0 (3

Solving Eqs.[1], [2] and [3] yicids

Fa=2F-=166kN Fp=552kN Aps
g 1
FBcoc(z8) =5 48
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