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Discussion TA (circle):

REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!
Use the conversion constants and data given on the front page.

A block of mass m, = 2.00 kg collides head-on with a mass m, = 5 m,
initially at rest on a horizontal surface. The mass m, strikes m, with a m__.> m,
speed of 4.00 m/s.

¢ () Assuming the collision is perfectly] inelastigand the objects stick together, calculate their speed right
, after the collision.
£ ) Calculate the mechanical energy lost in this collision.
£l (©) If the coefficient of friction between the blocks and the surface is p, = 0.250, calculate Eow lonk it
) would take for the masses to stop after they stick together.
Yy @ Now assume the collision is elastic and calculate the speeds of the two masses immediately after the
collision.
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A particle of mass m = 3.00 kg attached to the end of a string swings in a vertical
circle of radius R =2.50 m. At the instant when 6 = 60.0°, the tension in the string T .
is 80.0 N.

(a) Draw a free body diagram for the particle.

(b) Calculate the centripetal acceleration and the speed of the particle at that
instant.

© Calculate the magnitude of the tangential acceleration of the particle at that
instant.

(@) Calculate the magnitude of the resultant force on the particle at that instant.

(e) Calculate the kinetic energy of the particle at the bottom of the circle.
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A planet in another solar system has radius R = 6.34 x 10 m. It has a small moon of mass m = 2.50 x 10" kg’
which is in a circular orbit around the planet at a distance of h =3.20 x 108 m above its surface with a period of

)

15.6 (Earth) days.
(a) Find the mass of the planet.
b) Calculate the gravitational acceleration at the surface of the planet.
(c) Calculate the kinetic energy of the moon.
(d) Determine the total energy of the moon.
(e) Calculate the escape speed from the surface of the planet.
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REPORT ALL NUMBERS TO THREE SIGNIFICANT FIGURES!
Use the conversion constants and data given on the front page.

A uniform rod of length L and mass M is free to rotate on a frictionless pin
passing through one end. The rod is released from rest in the horizontal O
position. Put your answers in terms of L, M, g and 0.

(a) Calculate the torque of the weight of the rod about the axis of
rotation O when the rod makes an angle 0 with the vertical.

(b) Calculate the angular acceleration of the rod at that point.

© Find the kinetic energy of the rod at that point.

(d) Find the angular speed of the rod at that point.

(e) Determine the speed of the center of mass of the rod at that point.
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REPORT ALL NUMBERSTO THREE SIGNIFICANT FIGURES!
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The block shown is released from rest on a rough surface when the spring is stretched a distance of d = 10.0 cm.
Given: m = 0.500 kg, k = 50.0 Nm and p, = 0.250.

(a) Calculate the speed of the block when it first passes through this
position for which the spring is unstretched. k
(b) Calculate the acceleration of the block when it first passes through W m
the position for which the spring is unstretched.
©) Calculate the maximum compression of the spring after it first passes
through the position for which the spring is unstretched.
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