ASSIGNMENT: RIGID BODY





An oxygen molecule consists of two atoms and has total mass 5.3 ( 10-26 kg. Its average translational k.e. is 1.5 times its average rotational k.e., and its mean speed is 0.50 km s-1. Its mean angular speed is 6.8 Trad s-1. Calculate 


its m.i. about an axis through the c.m. and perpendicular to the line joining the atoms, and


the linear separation of the atoms.


[a. 1.9 ( 10-46kg m2,   b. 0.12 nm]





Calculate the average angular acceleration of a large flywheel which reaches an angular speed of 3.0 rad s-1 after 9.0 s. If the mass of the flywheel is 2.2 ( 103 kg and its radius of gyration is 1.5 m, calculate the average power developed by the driving motor.			[0.33 rad s-2, 2.5 kW]





A cylinder of mass 2.0 kg and radius 0.10 m is projected up a plane inclined at 30( to the horizontal so that it rolls without slipping and there is no rolling friction. The initial speed of the centre of mass of the cylinder was 6.0 m s-1. Calculate


the acceleration of the centre of mass of the cylinder


the distance travelled up the plane before coming to rest momentarily.		[a. -3.3 m s-2  b. 5.5 m]





A skater has moment of inertia 5.0 kg m2 when she has both arms and one leg outstretched. She is turning at 4.0 rad s-1. When she draws her arms and leg inwards her moment of inertia becomes 0.60 kg m2. Calculate


her final angular speed


the change in her rotational k.e.


How do you account for (b)?


33 rad s-1   b. 0.29 kJ]





A horizontal disc is rotating about a vertical axis through its centre at a uniform rotational frequency of 1.0 revolution per second. A piece of plasticine of mass 8.0 g is dropped onto the disc and sticks to it at a distance of 50 mm from the centre. If the speed changes to 0.80 revolution per second, what is the moment of inertia of the disc?	[8.0 ( 10-5 kg m2]





Two boys, each of mass 40 kg, rotate a roundabout by running round it at 4.5 m s-1 relative to its surface, keeping 3.0 m from the central axis. If the m.i. of the roundabout is 1080 kg m2, calculate


the angular speed of the roundabout, and


the angular speed of the boys relative to the ground.


0.60 rad s-1   b. 0.90 rad s-1]





A frictionless roundabout of radius 4.0 m and m.i. 1920 kg m2 rotates at 2.0 rad s-1. A man of mass 80 kg pulls himself, by means of a radial rail, from the rim to a point 1.0 m from the axis of rotation. Calculate


the new angular speed, and


the change in k.e. of the man-roundabout system.


Explain how the change in k.e. has occurred, and describe in detail the nature of the force that has caused the roundabout to gain speed.				[a. 3.2 rad s-1   b. + 3.8 kJ]





When a compound pendulum of mass 0.15 kg oscillates about parallel axes 0.22 m and 0.41 m from its centre of mass, its time period is 1.6 s in each case. Calculate


the moment of inertia of the pendulum about a parallel axis through its centre of mass,


a value for g,


the minimum time period of the pendulum, and


the length of the simple pendulum equivalent to this one (with a time period 1.6 s).


1.4 ( 10-2 kg m2 ; b. 9.7 m s-2 ; c. 1.57 s;  d. 0.63 m]





possible major sources of error in this experiment.xis lying along the line AO, the period of oscillations changes from 2.96 s 
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