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All figures are for illustrative purposes only and not to scale.

1. (20%) The object shown in Figure 1 contains three subblocks; determine the coordinates of the
object's centroid. The object is homogenous. The unit of length is millimeter, round to the second

decimal place.

Figure 1

2. (20%) A bracket in Figure 2 is attached with three cables. The cables exert three forces on the bracket,
F1 is on the xy plane, F is on the xz plane, and F3 is toward the negative z direction. Neglect the
thickness of the bracket, replace the forces with an equivalent force-couple system at point D. Use
newton (N) and meter (m) for the units of the answers. Use i, j, k for the unit vectors with respect to
x, ¥, z coordinates. (10% for the force and 10% for the couple)

F,=500N

Figure 2

(There are questions on the next page.)

HAFMEME > FYXFRATHA




CRASIPE B EY & ES1 -2 B3 F Y S e

HELR: ERAERBHILRYHS) [REAMALELE] AEE © 438008
MAPRKBERE "Ik, RAHEM (B - HERY) (MEFHREM) H2E%2F
3. (20%) As shown in Figure 3, in the beginning, block A is sliding to the right with a speed of 13 m/s,
and ball B is resting at the edge of the step. The distance between block 4 and ball B is 10 m. After
an elastic collision, ball B falls to point B’ as shown in the figure. Block 4 is 5 kg, and ball B is 10
kg. Neglect the volumes of the block and the ball, determine the distance that block A slides after

collision. (g = 9.8 m/s?)

Vo=13m/s

Bm

Figure 3

4. (20%) An 18-kg slenderrod is attached to a spring with an unstretched length of 5 m. In the beginning,
when 8= 30°, the rod has an angular velocity of 3 rad/s CW. Determine the angular velocity of the
rod when 8=90°. (g = 9.8 m/s%)

Figure 4

5. (20%) The plate gears 4 & B in Figure 5 rotate with the angular velocities as shown, Determine:
(1) (10%) The angular velocity of gear C about the shaft DE.
(2) (10%) The angular velocity of DE about the y-axis.
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Figure 5
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