Exam 3 Static and Mechanics of Materials |

Problem 3 - 32 points

The smoke stack located on the North side of Moench Hall is supported in part by a . LR
cable. The cable is attached to the stack at point A and to the roof of Moench at oD s
point D, with coordinates (0, -100, 60) ft. During a storm, a 40-mph-wind blowing {0,-100,60} ft
from the southwest exerts a force, F = (1507 - 4007} Ib, on the stack at point C (80

ft above the ground). Answer the questions below. (Neglect the weight of the

smokestack.)

(a) Draw the free body diagram of the smoke stack during the storm. ( ) Z F"“S )

Pt

=T T

ot "

7, P SN
B 8 My &£ $Bz\g Hsy
The correct equation of equilibrium for the forces acting on the smoke stack is M Bz

(b) T,w should be written as
i.  Tup = Typ(01— 08575+ 05145 k)

i T = Tip(01+092857+03714K)  —>-2pt fov woroma signs
i. Ty = Tp(01~0.7071] + 0.7071 k)

“IF'B @ Tap = Tap(01-0.9285]-03714F) )
V.

Tap = Typ(01— 1007 + 60 k)
vi. None of these (explain)
(& F sho_qu be written as ( all ov wn oM ,\3>
i F =427 b
i. F=15011b
L‘} s i F=1501-400] b )
F iv. F =-400]1b

v. None of these (explain)
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The correct equation of equilibrium for the moments acting about point B at the base of the smoke stack is:
ZMB = ?BAxTAD + FBBXB + ?chF + MB = 0

(d) ¥54 should be written as
i Tpg=00-100j+100k . .
L{ﬁ Ci. Tpa=01+0j+100k ) (a_l( ov VW““\"‘%)
F iil. Tp=01+0j+80k
iv. Tga=00i-—-100j—40Fk
V. None of these (explain)

(e) Fgg_should be written as ',
t (. Teg=0i+0j+0k ) (“H v YXWO%\NB>
Lﬁ) i. Tpg=0{—-1007—40k

iii. Tpp=01+0j+80k

iv. Tgp=01—100j+100k

V. None of these (explain)

{f) Fg¢ should be written as 5
i. Tpe=0i+0j—-80Fk --—? ~7_t)';" 'FOK WKO%S 3\,31,\
i. Tpe=0i+0j—20
(/YJB i FBC=02+0j4ﬂb
f iv. Tgc=0i—-100j+100Fk
V. None of these (explain)
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