[image: image1.jpg]The trailer hitch from Figure 1-1 (p. 12) has loads applied as shown in Figure P3-2.
The tongue weight of 100 kg acts downward and the pull force of 4 905 N acts
horizontally, Using the dimensions of the ball bracket in Figure 1-5 (p. 15), draw a
free-body diagram of the bull bracket and find the tensile and shear loads applied to
the two bolts that attach the bracket to the channel in Figure 1-1.
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[image: image3.jpg]3.9 A ViseGrip® plier-wrench is drawn to scale in Figure P3-3. Scale the drawing for
dimensions. Find the forces acting on each pin and member of the assembly for an
ussumed clamping force of #=4 000 N in the position shown. What force Fis
required to keep it in the clamped position shown? Nofe: A similar tool is probably
available for inspection in vour school’s machine shop.




[image: image4.jpg]FIGURE P3-3 e atid

Problem 3-9




[image: image5.jpg]"3-17 A pair of ice tongs is shown in Figure P3-7. The ice weighs 50 Ib and is 10 in wide
across the tongs. The distance between the handles is 4 in, und the mean radius r of
atong is 6 in. Draw free-body diagrams of the two tongs and find all forces acting
on them. Determine the bending moment af point A,
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[image: image7.jpg]Figure P3-9 shows an automobile wheel with two common stylcs of lug wrench
being used to tighten the wheel nuts, a single-ended wrench in (a), and a double-
ended wrench in (5). In each case two hands are required to provide forces respec-
tively at A and B as shown. The distance between points A and & is | ft in both
cases. The wheel nuts require a torque of 70 ft-lb. Draw free-body diagrams for
both wrenches and determine the magnitudes of all forces and moments on cach
wrench. Is there any diffcrence between the way these two wrenches perform their
assigned task? Is one design better than the other? 1f so, why? Explain.
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FIGURE P3-9

Problem 3-21




[image: image9.jpg]340 A beam is supported and loaded as shown in Figure P3-18. Find the reactions,
maximum shear, and maximum moment for the data given in the row(s) assigned
from Table P3-2.
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bearings are self-aligning
50 act as simple supports.

FIGURE P3-18

Problems 3-40 and 41




[image: image11.jpg]Table P3-2  Data for Problems 3-34 Through 3-41

Row 1(in) a (in) b(in) P (b)orp (b/n)
B 20 16 18
0 12 2 7
< 14 4 2
a 8 4 8
e W7 5 12
t 24 15 2





