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B. (25%) You are requested to participate in a court case as an expert witness. As illustrated in
Fig. 6, a spacecraft is known to have unfortunately exploded into three pieces, A, B, and C. ma =
1000 kg, ms = 500 kg, and mc = 500 kg. Telemetry data showed that the positions of the satellite
with respect to a known reference position O at a particular time were Ran = (400 i — 1000 j) m,
Rpso = 1000 j m, and Revo = (800 # + 1000 j ) m. The respective velocities were Va = -500f m/s,
Vg = (-400i + 500/) m/s, and Ve = (400i + 500f) m/s. The engineer of the spacecraft company
claims that a single explosion caused the described configuration, whereas the lawyer representing
the insurance company contends that at least two separate explosions were responsible. Who is
correct? (You have to describe detailed reasons and calculation results to support your answet. 0
point will be given if no explanation is provided.)
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C. (25%) As shown in Fig. 7, a 2 m long, 30 kg slender bar is constrained to move in the
illustrated guide. Point B is able to move in the vestical direction, and A moves in the horizontal
direction. At the instant shown, the spring is uncompressed, and the speed of B is 2 m/s downward.
The vertical guide provides a constraint force of 100N for B, and the spring constant is k = 100
N/m.

1. (3%) What assumption is needed so that the system depicted in Fig. 7 can be treated as a
conservative system?

2. (8%) Draw the free-body diagram for the system with the assumption stated above.

3. (14%) Determine the velocity of A and the total kinetic energy of the system when B contacts
the horizontal guide.




