Solutions to Assignment 3

Dr. Ashok Kaushal
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PROBLEM 2.75

The angle between the spring AR and the post D4 15 30°. Knowing that
the tension in the sprong 15 220 N, determine (g) the x, », and =z
components of the force exerted by this spnng on the plate, {5) the angles
&, 8, and 8; that the force forms with the coordinate axes.

SOLUTION
la)

F, = —{220 N)cos60Pcos35°
=—00.107 N
F,=—001N4
F, =(220 N)sin60°
= 100526 N
F,=1905N 4
F, = —[220 N)cos607 sin 357
= 63093 N

F,=—@.INd

g, =1142"4
_190.526N
T 20N

8y = 30,07
63003 N
cosll, =

=T 1N

&, = 106.7° L |
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PROBLEM 2.77

The end of the comxial cable 4E 15 attached to the pole A8, which 15
strengthened by the guy wires AC and A0, Knowing that the tension
m wire AC 15 120 N, determine (a) the components of the force
exerted by this wire on the pole, (b) the angles &, &, and & that the
torce forms with the coondinate axes.

SOLUTION

(a)

b

F, =120 N)cos 6005 20°
F =36.381N

F_=—120 N)sin 60°

F =-103923 N

F. =—{120 N} cos 60°sin 20°

F =—X51NN

F o ospagr
c0sf, == 56382 N

F 120 N

F,  -1034923N
oS = —=——

F 120N

F -M352IN
[

F 120 N

Fo=4+564N 4

F =-1039N 4

F==205N 4

8, =620° o

8 =150.0° 4

8 =995" 4
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PROBLEM 2.86

1T A stecl rod is bent inte a semicircular ting of redius 36 cm and is
supported 1n part by cables B and BE which are attached to the ring at
B. Knowing that the temsion m cable BE 15 60 N, determine the
components of the force exerted by the cable on the support at E.

SOLUTION

EB =36 L'I'I'l::li —[45cm)j+| 48 'crn}lk

ER =.JII:3(~ cm Iz +(—45 cm]: +[ 48 em ','I2 = Ticm

) ER
Tew = Tepdpw = T.l;uﬁ

G0N o e .
Ty = 3em)i—( 45 em) 4% em |k
I f-‘ic—m[l'-, cm i — | m)j+ | mjl]

=(28.8 N)i — (36 N)j + (38.4 Nk
o (Tig), = 28BN 4
(Tig), =—36.0N 4

(Tim), =384 N«
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! PROBLEM 2.89

A frame ABC 15 supported in part by cable DBE that passes
fo i through a frictionless ring at B, Knowing that the tension in the

-7 cable 15 385 N, determine the components of the force exeried by
the cable on the support at .
] KD i
i =1
Ay "'-.___ '. +
SOLUTION

DE = (480 mmh — (310 mm)j+ (320 mmik

DB = Ji-lh‘-[l mm)® + (510 mm®) + (320 mm)*
=T70 mm
F=Flpg
I
[i]
JBIN
~ 770 mm l

= (240 N — (235 N)j+ (160 Nk
F,=+M0N, F =-155N. F =+1600N «

(480 mmh — (310 mmly+ (320 mmk]
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PROBLEM 2.103

A orate 15 supported by three cables as shown, Determmime
the weight of the crate knowing that the tension in cable 48
is TS0 M.

SOLUTION
The fonces applied at 4 are:
Ty Ty Ty and W

where W= Wj. To express the other forces in terms of the unit vectors i, j, k, we wnite

AR =— (36 cm)i +(60 em)j — (27 cm )k

AR =T5¢cm
AC = (60 em)j +(32 em)k
AC =68 cm
AD = (4 cmji + (60 cm)j — {27 cm)k
Al =77 em
AB
and Te=Tghg=T,—
as = Las s = las T
= (-0 48 +08f—0.36K)T,
AC
T, -=T,-b&,-=7T,.—
ac = Pachac = lac s
=({0.BE235] + 0. AT059K )T
AD
Ty=Tpky=T4p—
an =Lt = Lo —m

={ 031481 +0.77922§ —033063K) T, ,
Eguilibrivem Condition wath W =—W]j

EF=0: Tug+T+Typ—Wj=0
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PROBLEM 2.103 (Continued)

Subs tituting the expressions obtained for T, T, -, and T, and factoring i, j, and k

(—048T 5 +0.51948T i +(0.8T g +0 BE2IST, . +0.7 79227, - W)j
+H—0.36T5 +0ATOSIT o — 035065, )k = 0

Equating to zem the coefficients of i, j, k

AT, + 0519487, =0 (1)
08T +08E23I5T - + 0779227 — W =0 2)
—D36T 5 + 0470597, —0.35065T , =0 3)

Substituting T, =750 N in BEquations (1}, (2), and (3} and solving the resulting set of squations, usmg
comventional algorithms for solving limear algebraic cquations, gives:

T =1ROLIN

Ty =693 N W=2102N 4
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