WinTeR demester. 1998 STANCs FioaL

1. A homogeneous sphere with a
mass of 40 kg rests against two
smooth (frictionless) planes that
form a V-shaped trough. Determine
the magnitude of the forces exerted
on the sphere by the planes at
contact points A and B.

Aust Na=203N %5 Ng =28780

Y 2. Force F acting at corner A is
directed along the line AB as shown.
It has a magnitude of 595 N.

200mm_ e Replace the force F by a force F at
O and a couple C. Give answers in
vector notation. :

Mt E <8005 —uy0R) 0
C =(-32? +106% ~36% Jwem
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3. Aforce F, is applied to the cable that
passes over the frictionless pulley at F.
The system is supported by pin
connections at Aand E. Determine the
force F, required for equilibrium when F,
= 100 pounds.

/3:/\)5: F! =300,

4. Determine the forces in
members BG and BH of the pin
connected truss loaded as
shown. Be sure to indicate
whether the members are in
tension or compression.

Avs: Bnw=p
Be=94nziuice)




5. Locate the centroid of the shaded area. Y
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Ans: X =5 = 1.47

6. Determine the moment of inertia of the
shaded area with respect to the x-axis
(i.e. find Iy).

Avs: Ty = 2Y2.6wH

7. For the beam loaded as shown, draw the shear and bending moment diagrams and
label all pertinent points (20 points). Also, write the equation for the bending moment in
region B-C (5 points). Note that the support reactions are given.

400 Ib
Y 10& 100 Ib/ft 8. Blocks A and B are connected by a cable that
¥ P . passes over pulley C which can rotate freely.
800 Ib-ft Knowing that the coefficient of static friction at all

surfaces is pg = 0.12, determine the smallest value
of the force P that will hold the blocks at rest
Blocks A and B weigh 12 Ibs and 6 ibs, respectively.
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