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1. Force F of a magnitude 400 N acts perpendicular to the inclined plane ABC. (1)
Express F as a Cartesian vector. (2) Use vector cross-product formula (& & e U
%) to compute the moment M, produced by F about the origin? Express M, in
a vector form. (3) What is the shortest distance between the origin and the line of
action of F? (30% =15+10+5%)

2. A force system with a resultant Fr and a moment Mg is applied at corner A of a
rectangular plate. If we know that the force system can be replaced by a single
resultant force without a resultant moment when acting at corners B or D. Determine
the magnitude Fr and length a of the rectangular plate, when cos@= 0.6 and Mr=12
kN-m. (20%)
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3. As shown below, a rectangular rigid block of a weight W=2000 kN is subjected to a
horizontal distributed load p(z) = 4+/z kPa. The block has a depth of 5 m. What is
minimum width a for the block to prevent the block from overturning? Assume the
friction coefficient between the block and the ground is = 0.6. Draw the free body

diagram for the block. (25%)

a/2 | Y2
3 T—ﬁ_ﬁ 7
4m ' p=4lz kfa
"
po——

vz d //T/ 777777

2

4. A circular arc made of homogeneous material is shown below. The arc is rest on the
ground and against a wall. (1) If the weight of per unit length of the arc is 10N/mm,
locate the center of weight (X, ) for the arc by integration. (2) Determine the
minimum friction coefficient 4 between the arc and the ground, so the arc will not
slip. Neglect the friction of the wall. Draw the free body diagram for the arc. Hint: sin

6= 0.886, cos @ = 0.5, whend =120° . (25%= 15+10%)
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