Applied Mechanics, Physics 313 Dr. Pogo
February 15,2010 :
Exam #1

Name: SoLuTigN

This exam is closed notes and text. You may use your calculators if you choose. Show all work for full credit. _
The value of each problem is indicated in [square brackets]. your answers. Use any coordinate systems shown.
All questions take place near the surface of the earth.

1. [15 points] A mechanic uses the pulley system shown to hold a 1200 pound engine. The
diameter of the pulleys is much less than the length of cable between them, so you can
assume that all the cable segments are vertical. Assume that the mass of each pulley and rope
is small compared to the engme Determine the tensions 77 through To.
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2. [30 points] A bucket of weight W is held by a rope, which passes over the tiny frictionless
pulley at B, and is fixed to the ground at C. The connection of beam OA to the wall at O is
weak; it will break if any of the reaction components there exceeds the following values:

|ROx-max] = 6 KN |Foy-max| = 54 kN |Fozmaxl = 18 kKN
|M0x-max| =24 kKN-m |M0y-max| =33 kN-m |M0z-max| =72 kN-m

Probably, the connection will not break in all six ways at the same time.

a. [15] Find the actual six reactions as a function of W.

b. [10] Using the above restrictions, determine the actual maximum weight W.

c. [5] If the weight of part (b) is exceeded, which of the six restrictions are violated?

’/ﬂoy/.: GZ W\(’m)

ﬁ/\/lﬂ! - (l.?u\)(lm) = (3 6 W}((m)
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Fo’). w = de/\/

Foq 3W = 30 kN
ma)c)‘ W = L{G }(N

CMO%)‘ W = 20 /(A/7
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3. [25] The crate shown hangs from the ceiling by three ropes, and has a weight W = 3600 N.
a. [8] Find Tas. y
b. [8] Find Tac.
c. [7] Find Tap.

ZF)&«O TC)C" TD)(
(T.V/2.9\ - :
")(1‘.?5’ )ﬁw ,,,,, 2] Lyc=630m
. LAD=5.58m
W=3600 N

T Fp0 - TS-Z*T(% -1y 3

Y 6] &4 _,2 - TyN[25¢
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4. [35 points] Belts pass with friction over wheels B and C, which are welded to shaft 4D, as
shown. The shaft rotates at constant speed. Neglect the weight of the shaft and wheels.
(5] a. Determine the tension Tj.
b. Determine the reactions exerted on the shaft by the bearings at 4 ‘and D. Note that the
bearing at A can exert an axial force on the shaft, but the bearing at D cannot.

+ 1, Rg - T

HT' ?MAI 7:0

(’ T’VL’) 4(Tg>[L,1LZ) '(_ﬂf’ t)aﬂrl.z +CJ) =0

j—?- ZF;}?O

| W“W]
-Y, ZMA?: =0

b,(-L 'L, — 7L{CL{+L1)+ﬁD7 (LI+L1+ Lg) =0

Z. A =0

R +yle -Tal =0y

Radius B =73 = 75 mm
Radius C =rc =50 mm
T1 = 60N

T2=80N )
T5=120N
TIh=7)50N

BD &= +¥6 ‘//\)7

T [grerz 4T T30 2

— R‘L/ (’Rby - _rz -'Tq - 0
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