Physics 10154 - Exam $#3d

Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don't show your work (or if some parts are incorrect) even

if you get the right answer. Clearly indicate your answer with a
circle or box and remember to include correct units and

significant figures.

1. (40 pts) An 11 gram bullet is fired with some unknown initial
velocity. It embeds itself in a 220 gram wooden block attached to
a spring with k = 650 N/m. The bullet remains embedded in the
block after the collision, and the bullet-block mass causes the
spring to compress to a maximum value of 22 centimeters. What was
the initial velocity of the bullet prior to the collision with the
block?
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2. (30 pts) A 1.5 meters long pendulum with mass atta
kg drops from rest with an initial 35° angle with the

a) What is the force of tension when the pendulum reaches its
lowest point?

b) What is the force of tension when the pendulum reaches its
maximum height on the far side of where it was released?
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3. (30 pts) A satellite has an or?}tal period of 3.2 hours.
{90

a) What is the altitude of this satellite above Earth's surface?
b) How much work was needed by the rocket engines in order for

the satellite to reach this altitude (you may assume that the
initial and final kinetic energies are the same for simplicity)?
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