Sample Test
1. Captain Kirk and crew land on a planet that is made of intergalactic bird feathers. The radius of the planet is twice that of the earth but the mass is only 1/3 the mass of the earth. 

(a) What is the acceleration due to gravity on this avian otherworld? 

(b)The planet rotates at 2 revolutions per hour, what is the angular velocity? 

(c) At the equator of the planet what is the tangential speed? 

(d) What is the apparent weight of someone at the equator?
2. A ladder of length 4 m leans against a wall making an angle of 25o with the horizontal floor. The mass of the ladder is 12 kg. A 60 kg man stands 3 m up the ladder. Assume that the wall is frictionless (this means that the force of the wall on the ladder is perpendicular to the wall). (a) Draw a simple diagram showing all of the forces on the ladder. (b) Determine the vertical component of the force that the floor makes on the ladder. {Hint: sum vertical forces!] (c)  Determine the size of the horizontal (friction) force that the floor exerts on the ladder. (d) If the system is just at the point of slipping, determine the coefficient of static friction. (e) What is the force of the wall on the ladder?
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3 A uniform disk of mass 5 kg and diameter 0.6 m is mounted on a frictionless axle through its center. The disk has two 0.5 kg masses attached to the edge of the disk as shown in the figure below.  (a) What is the moment of inertia of the wheel with the masses at the edge? (b) A force of 48 N is applied tangential to the edge of the disk. What is the torque due to this force? (c) What is the angular acceleration of the system due to the applied torque? (d) If the wheel starts from rest and the constant torque is applied for 12 seconds what is the final angular speed of the system? (e) At the end of the 12 s torque the wheel spins freely with the angular velocity you found in part (d). The edge masses are now pulled toward the center of rotation by a small motor a pulley system. When the masses are 5 cm on either side of the axis of rotation what is the angular speed of the wheel? (f) How much work was done to move the masses from the edge to their position 5 cm from the center axis?
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4. A solid ball of radius 0.15 m starts from rest and rolls down a 5 m long board inclined at 30 degrees above the horizontal. The ball rolls smoothly onto a flat table top and then off the edge of the table. The ball lands 1.3 m from the table’s edge.

(a) What is the speed of the center of mass of the ball as it leaves the table top?

(b) How much time does the ball spend in the air after it leaves the table?

(c) How tall is the table?

(d) What is the angular velocity of the ball as it leaves the table top?

