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Problem 1 – 26 points

a. Draw the Free Body Diagrams for each of the two beams.
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b. A 100 lb block sits on a rough horizontal surface.  A 20 lb force acts horizontally as shown.  The frictional force between the block and the ground is 
 (
P
s
=0.4
k
=0.3
)





	a) 0lb	b) 10lb	 c) 20lb	 d) 30lb	e) 40lb	f) 50 lb	g) none of these/can’t tell from given


c. We push on a cabinet of weight, W with horizontal force, P.  From the analysis shown, we have found the critical height “h” that is the transition between slip and tip.  (If the force is above h the cabinet will tip and below h the cabinet will slip).  If we are able to lower the center of gravity of the cabinet, the critical height, h, will

 (
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) Fx=0
	P-N=0

 Fy=0
	W-N=0

 Mcorner=0

	(b/2)(W)-Ph=0


a) increase          b) decrease         c) stay the same          d) can’t tell from given 
d. We have a block on a slope that is at incipient slip.  The correct equation for the friction force is

a) f=sN               b) f=kN               c) f<sN                         d) f>sN                   e) can’t tell from given



e. Determine the moment about A caused by the distributed load shown.

 (
W
1
=20 lb/ft
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=10 lb/ft
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)Problem 2 – 40 points
 (
All dimensions in feet
)
 (
C (0,0,40)
) (
D (0,0,0)
)



 (
F (0,0,30)
) (
Cable CE goes slack
)
 (
 lb
)
 (
y
)
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E
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A (-10,-20,0)
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 (
B (10,-20,0)
) (
x
) (
lb
)


A heavy pole (weight 6000 lb) is supported by a ball and socket joint at D and three cables.  When the wind blows, it creates a distributed load on the pole, and the equivalent force is  lb, acting at point F on the pole.  Since the wind is blowing, cable CE goes slack and does not carry any load. The cable CB has a known tension lb.
Find the magnitude of the tension in cable CA and the reactions at D.  (HINT: sum moments about point C before you sum forces.)





Problem 3 – 34 points

The frame shown supports a load of 600 lb.  The two pulleys are assumed to be friction free.  You may assume the radius of the pulley at E is very small. Write, but do not solve, the equations that you would use in order to calculate the force in the pins at points A, B, and D.
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F
Distances are in feet.
Wire crosses without touching.
)
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