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Exam3S521
1. A 15.0 g bullet is fired into the bob of a ballistic pendulum of mass 1.85 kg.

When the bob is at its maximum height, the strings make an angle of 60° with the
vertical. The length of the pendulum is 2.50 m. Find the speed of the bullet. (30)
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2. A 2,50 kg ball is traveling in the +x-direction with a speed of 7.50 m/s when it
hits and sticks to a rod that had been hanging down at rest and is free to swing
about one end. The rod has a length of 1.50 m and a mass of 4.50 kg. The ball
hits the rod at a distance of 1.25 m from the pivot point.

a. Find the linear momentum of the ball in vector notation before it hits the rod.
(10)
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b. Find the angular momentum of the ball in vector notation just before it hits the
rod. Assume the +z-direction is out of the paper. (10)
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c. Find the angular speed of the ball-rod combination just after the collision
(before the ball-rod starts swinging up). (20)
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3. A block of mass m is attached to a spring with spring constant k, stretched by
a distance D, and released at t=0. The maximum energy of the block is 25.0 J,
the mass is 2.50 kg, and the spring constant is 750 N/m,

a. Find the angular frequency. (5)
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b. Find the find the maximum extension of the spring. (10)
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d. Write the equation of motion of the block. (x vs. t). (5)
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e. Find the maximum acceleration of the block. (10)
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