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1. [4pt] A crate is being lowered from a main ca-
ble, while two smaller cables are used to steady its
descent. Given that F1=335 N, and 6=26 degrees,

determine the smallest possible magnitude of F2 such
that the resultant of forces F1 and F2 is vertical.
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2. [2pt] What is the corresponding value of alpha?

3. [2pt] What is the corresponding magnitude of the resultant
of F1 and F2?

4. [4pt] A weight of 3.1 kN is being held by
two cables as shown. 8 is 4 degrees, and a is
19 degrees. Determine the tension in cable AB.

5. [3pt] Determine the tension in cable BC.

8. [6pt] Determine the magnitude of the tension T needed
to ensure that the crate slides uphill with constant veloc-
ity. Given: 6=41 deg, b=0.8 m, m=55 kg, and pk=0.02.

9. [6pt] Determine the maximum height h such that the block .
won'’t tip over while moving uphill at constant speed.

10. [4pt] Determine the magnitude of the tension such that the
block will slide downhill with constant velocity.

11. [4pt] Determine the maximum height h such that the block
won’t tip over while moving downhill at constant speed.

12.  [4pt] Collar A can slide on a frictionless verti-
cal rod. The horizontal length L is 280 mm. The
spring constant is 640 N/m, and the spring is un-
stretched when h=310 mm. The system is in equilibrium
when h=405 mm. Determi the weight of the collar.

Written Assignment [6 pt]: Submit your work with commen-
tary and a textbook-quality plot of W(h), starting at 310 mm
and ranging at least 200 mm.

6. [9pt] The cabin of an aerial tramway (weighing 24.0
kN) is supported from cable AB by a set of frictionless
wheels at C. The tramway itself is pulled upwards by ca-
ble DE, (cable DF has negligible tension). Cable segments
AC and DE make an angle a=41.0 degrees with the hori-
zontal, while cable BC makes an angle §=35.0 degrees with
the horizontal. What is the tension in support cable ACB?
A

7. [5pt] What is the tension in the traction cable DE?

13. [4pt] The transmission tower AE is connected to the
ground by the three cables AB, AC, and AD. The tension
in cable AB is known to be 2750 N. The following lengths
are known: L1=15.5 m; L2=3.9 m; L3=4.2 m; L4=12.0 m;
L5=3.5 m; and H=15 m.Determine the tension in cable AC.

14. [4pt] Determine the tension in cable AD.

Continued on next page...
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15. [3pt] The two- collars shown can move freely on the
frictionless rods, which are perpendicular to each other and
separated by a distance h = 5 in. They are connected
by a wire of length 8.5 in. At a certain instant, the col-
lars are in equilibrium, the forcée Q is 50 1bf, and the
distance a is 3.5 in. What is the tension in the wire?

16. [3pt] What is the required force P?
17. [3pt] What is the required distance b?

18. [2pt] To use a pencil sharpener, a student applies the force
F; and the couple M; to the pencil, and force components Fy,
F3, and F4 to the handle, as shown. These forces are equiva-
lent to a force-couple system acting at point A having a force
Fa =44 1bf 7 4+ Fay 7 + (-0.9 Ibf k), and a couple My =
Maz © + 2.5 Ibf*ft § + (-0.8 Ibf*ft k). Given: a = 2.2 in.,
b =19in., ¢ = 4.7 in.,, and M; = 1.7 Ibf*ft. Determine the
force F3 (it will be positive if it acts in the direction shown).

24. [1pt] Four crates of sand from an archaelogical dig are to
be loaded onto a flatbed trailer measuring 2m x 4m. There are
three small boxes of size 0.6m x 0.6m x 0.6m, and one large box
of size 0.6m x 0.6m x 1.2m. Two boxes are perfectly aligned
to the back corners of the trailer, and one is aligned with the
edge, as shown. The weights of the first three boxes are W, =
200 N, W3 = 155'N, and W3 = 375 N. The fourth box is to be
filled with sand and placed such that center of mass of all four
crates is directly over the center of the axle. No part of crate 4
may overhang the trailer. Given: a =2.1m,b=19m, and ¢ =
1.6 m. What is the smallest possible weight of the fourth box?

25. [2pt] What is the distance x?
26. [2pt] What is the distance y?

27. [3pt] A crane is being used to lift a pallet at point B.
The boom OA lies in the yz plane, and has a length of 22m.
At the instant shown, the tension in cable AB is 3800 N. The
height of the top of the boom is h = 5.5 m, and the distance
a = 4.2 m. Determine the x-component of the moment ex-
erted on the base of the crane (at point O) by the cable AB.

h

Z 2

19. [1pt] Determine F 4, (it will be positive if it acts in the +y 28. [3pt] Determine the y-component of the moment exerted

direction).

20. [2pt] Determine M 4.
21. [1pt] Determine Fy.
22. [2pt] Determine Fs.
23. [2pt] Determine F.

on the base of the crane by cable AB.

29. [3pt] Determine the z-component of the moment exerted
on the base of the crane by cable AB.
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