
The following questions are worth 10 pts each

Record your steps! (Grade based on method displayed not just numerical result)

14. Particles 1 and 2 collide in space where no external forces are present. Particle 1, with mass m1 = 2 kg,
moves parallel to the x axis and collides with particle 2 (which has mass m2 = 3 kg). The below lists
a pre-collision (unprimed) and a post-collision (primed) velocity (in m/s). The x and y velocities are
listed as an ordered pair: ~v = (vx, vy).
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A. Show that the initial momentum in the x direction equals the final momentum in the x direction.

B. Show that the initial momentum in the y direction equals the final momentum in the y direction.

C. Calculate the total kinetic energy in the pre-collision state and in the post-collision state. Is this
an elastic collision?
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15. Bullets leaving a rifle are spinning at a surprisingly fast rate (the gyroscopic effect prevents tumbling,
but we’ll need another lecture to get to that). For example, the 4 gram, 5.6 mm diameter bullet from
a M16 rifle is spinning at 300,000 rpm. This high spin rate is achieved in just 2 revolutions of the
bullet as the bullet spirals down the barrel. (Yes, the bullet goes from zero to 300,000 rpm in just two
revolutions: a huge constant angular acceleration you’ll want to calculate.) Approximating the bullet
as a cylinder (I = 1

2
MR2), what torque is required to achieve this bullet spin?


