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Draw the free body diagram of the member AE.
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Calculate the angle made by the member FD with the horizontal. ° Maria
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tan = é
4 [ ]
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g =tan" [—]
4
& =36.87°
Comment

Step 3 of 14

Take moments about A.

M, =0

—(2)(16)—(8)(32)+(F,pp cos @) (4) +( Fp sin€)(20) =0
(Fpp c0836.87°)(4) +( Fp sin36.87°)(20) =32+ 256
3.207F, +12F,, = 288

288
o 152
=18.95k
Comment

Step 4 of 14

Consider the horizontal equilibrium of the free body diagram.
SF, =0

A =Fy,cos6=0

A, =18.95c05836.87°

A =1516k

Hence, the horizontal reaction at Ais |15.16 k[—r} .

Comment

Step 5 of 14

Consider the vertical equilibrium the free body diagram.
2F,=0
A, -2-8+Fg,sinf=0

Substitute 18,95 for f,,,and 36.87° for @.

A =2+8-18.955in36.87°

=10-11.37
=-1.37k

Hence, the vertical reaction at Ais |[1.37 k(l«] .

Comment

Step 6 of 14

Draw the free body diagram of the particle at D.

Y

Comment

Step 7 of 14

Determine the angle made by the member CD with the horizontal.

tan a =l
3
o= tan"[l]
3
a=1843°
tan f = —
P 5
3
=tan'| —
p [15]
f=1131°
Comment

Step 8 of 14

Consider the horizontal equilibrium of the free body diagram.
rF =0
—Fycosa — Fy,sinfi+ F cos0=0

FoocoslB843°+ F.  smnll1.31°=18.95¢c0os36.87°

L i

0.949F,, =15.16—0.196F,,
F.p =15.96—0.206F,, ...... (1)

Comment

Step 9 of 14

Consider the vertical equilibrium the free body diagram.
2F, =0
—Fpsinag —F,,cos f—F. sinfd=0
(15.96—0.206F,, )sin18.43°+ F,, cos11.31° = —18.955in 36.87°

5.045-0.06512F, +0.981F,, =-11.37
0.916F,, = —16.42
-16.42
0916
=-17.92 k

Hence, the force in the member BDis (17.92 k(C)|.

Comment

Step 10 of 14

Determine the force in the member CD.
Substitute —17.92 kfor Fjp, in the equation (1).
Frp =15.96-0.206(-17.92)

=15.96+3.691
=19.65 k

Therefore, the tension in the cable CD is [19.65 k|-

Comment

Step 11 of 14

Determine the reactions at support B.
Consider the vertical equilibrium of the support B.
EF}. =10

B}. + Fﬂﬂ' sin [?369] =)

= —l?.?Esin(?B.ﬁ?}

B, =17.57k({)

Hence, the vertical reaction at Bis [17.57k [l) .

Comment

Step 12 of 14

Consider the horizontal equilibrium of the support B.
LF. =0

B, + Fppycos(78.69)=0

B, =-17.92cos(78.69)

B, =3.514k(«)

Hence, the horizontal reaction atBis [3.514k [—}} )

Comment

Step 13 of 14

Determine the reactions at support C.

Consider the vertical equilibrium of the support C.
ZF, =0

C,+Fep sin{l 8.43)=0

=—19.65sin(18.43)

C,=6.21k(T)

Hence, the vertical reaction at Cis |6.21k [T) .

Comment

Step 14 of 14 ~

Consider the horizontal equilibrium of the support C.

SF, =0

C, + Frpcos(18.43)=0
= —19.65cos(18.43)

C, =18.64k (<)

Hence, the horizontal reaction atB is [18.64 k [{—} )

Comment
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