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1. [10pt] A radio tower of height 110 ft and weight 3000 1bf is

held by three wires, as shown. A strain gauge indicates that

Tac =900 Ibf. Given: Lap, = 40 ft, Lap, = 25 ft, Lacy

=30 ft, Lag, = 45 ft, and Lap, = 35 ft. Determine T 4p5.
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2. [10pt] Determine T 4p.

3. [10pt] Determine the magnitude of the normal force exerted
on the tower by the ground.

4. [4pt] The drive shaft shown rotates at constant speed. The
shaft and wheels are massless. The forces on pulley A act di-
rectly at the top (i.e., at the maximum y position), and the
forces on pulley B act at its front (i.e., at the maximum 2z po-
sition). Given: F; = 110N, Fq =280 N, F3 =490 N, L; =
5cm, Ly =8cm, Ly =10 ecm, R4 = 9 cm, and Rp = 17 cm.
As always, all reactions are assumed positive if they act in the
same direction as the coordinate axis.

Determine th(? force Fy4.

5. [4pt] Determine the reaction Rcy.
6. [4pt] Determine the reaction R¢,.
7. [4pt] Determine the reaction Rp,.
8. [4pt] Determine the reaction Rp,.

9. [5pt] A mechanic uses the pulley system shown (consist-
ing of five pulleys, two cables, and three connecting links) to
hold a W = 780 pound engine. The diameter of the pulleys
is much less than the length of the cable between them, so
you can assume that all the cable segments are vertical. As-
sume that the mass of each pulley, cable, and link is small com-
pared to the engine. Det the tensions Ti, T7, and Ts.

10. [5pt] Determine the tensions Tq, T¢, and Ty.
11. [5pt] Determine the tensions T3, Ts, and T1o.

12. [5pt] A thin bracket mounted to a wall is subjected to the
forces shown, where H = 7cm, L = 5 cm, and D = 9 cm. The
connection to the wall at A is weak; it will break if any of the
reaction components there violate the following limits:

|Faz| < 2800 N, [My,| <110 N'm
|Fay| < 900N, [May| < 140 N'm
|Fa,| <1900 N, {M4,| < 280 N'm

Probably, the connection will not break in all six ways at the
same time. What is the smallest value of W that will violate
the F'; restriction?

13. [5pt] What is the smallest value of W that will violate the
Fy restriction?
14. [5pt] What is the smallest value of W that will violate the
F, restriction?
15. [5pt] What is the smallest value of W that will violate the
M, restriction?
16. [5pt] What is the smallest value of W that will violate the
M, restriction?

17. [5pt] What is the smallest value of W that will violate the
M , restriction?

18. [5pt] What is the maximum value of W for this bracket?
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