Puysics 231, SPrING 2023. TrEsT 111

You are allowed a 3” x 57 card. Same instructions as previous test.

Problem 1 (15pts) Let a force F = (0,6,3) N be applied to a particle at position 7 = (2,1, 0) m. Find
the torque on the particle.
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Problem 2 (15pts) Forces F; = 7.60 N and F, = 4.30 N are applied tangentially to a wheel with
radius 0.330 m, as shown below. Find the net torque on the wheel.
Also, please circle one of the following to indicate the torque’s direction:

Tt = RF, - REF (cew >0)
=(0.330m ) (4.30n - 7-601v)
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OUT OF PAGE

Problem 3 (10pts) A yo-yo has 1000 J of energy in the form of rotational kinetic energy. The YO-yO
also has an angular momentum of L = 20m?2kg/s. What is the moment of intertia of the
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Problem 4 (10pts) Suppose you are on a moon where the gravitational acceleration is 4m/s* when
you are 10 km from the center of the moon. What is the mass of this moon ?
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Problem 5 (15pts) Suppose big lump of peanut butter is dropped onto a record which is initially
spinning at 45 revolutions per minute. Assume the mass of the peanut butter is 0.3 kg
and the mass of the record is 0.8 kg. The peanut butter is dropped at the outer rim of
the 22.0 cm diameter record which is of uniform density. If the peanut butter is dropped
vertically onto the record then what is the angular velocity (in radians per second) at

which the record spins right after the peanut butter sticks to the record.
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Problem 6 (15pts) A pair of moons of mass M orbit due to each other’s gravitational attraction If
the moons follow a circular orbit in centered around a central point then what is the speed
of their orbit as a function of its radius R and the given masses etc.
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Problem 7 (20pts) Suppose M; = M is at (L,0) and a mass My = 2M is at (=L,0). Find the
magnitude and direction of the gravitational force on m if we place m at the point (0, L).
Describe the direction in terms of the standard angle for the gravitational force on m.
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Problem 8 (20pts) Find the speed at which a solid sphere rolls after it rolls down an inclined plane of
height h without slipping given that it is initially pushed with a speed v,. If the mass of
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N the sphere is M and its radius is R find its final speed v as reaches the base of the incline.
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Problem 9 (20pts) A carousel has an initial angular velocity of 20 revolutions per minute. You are
also given that the moment of inertia for the carousel is 200 m?kg. If the brake for the
carousel is applied at a point which is 3.0 m from the axis of rotation with a force of 100 N
then (a.) find how much time it takes for the brake make the carousel come to rest, and
(b.) the number of radians the carousel rotates through as it is slowing to a stop.
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Problem 10 (20pts) Suppose Pastor Chuck chucks a roll vertically with speed v, given below. If we
assume the roll is thrown from the surface of planet Bojangles with M = 4.0 x 10%* kg
and a radius of R = 5000 km then find the maximum height reached by the roll if:
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