Circular Motion
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All data (and answers) to 2 sig. fig.

1.
(a)
Convert 60o into radians.

(b)
Convert 2.0 radians into degrees.

2.
A point travels around the circumference of a circle of radius 10 cm with a time period of

4.0 s.

Calculate:

(a)
the angular velocity.





(b)
the centripetal acceleration.


(c)
the length of arc travelled in 0.10 s.


(d)
the frequency of the motion.



3.
A car travels around a circle of radius 20 m at 36 kmhr-1 on a horizontal road.


Calculate


(a)
the angular velocity.



(b)
the centripetal acceleration.




(c)
the central force that the road must exert on the car tyres if the mass of the car is


1.0 tonne.


4.
A turntable of radius 20 cm rotates at 33.3 r.p.m.


(a)
Calculate


(i)
the frequency of rotation in Hz.






(ii)
the time period of the rotation.





(b)
Show that the angular velocity of the turntable is 3.5 rs-1.





(c)
Calculate



(i)
the speed of a point on the edge of the turntable.






(ii)
the acceleration of the point on the edge of the turntable.





5.
An aircraft loops-the-loop at a speed of 50 ms-1.  The loop radius is 100 m.


(a)
What is the centripetal acceleration of the aircraft?






(b)
Comment on the forces acting on the pilot at both the top and the bottom of the loop assuming that the loop has constant radius.





6.
The Moon, of mass 7.0 x 1022 kg, travels in a circular orbit of radius 4.0 x 108 m  around the Earth with a time period of 28 days.

Calculate:


(a)
the angular velocity of the motion.




(b)
the central acceleration.




(c)
the gravitational force that the Earth exerts on the Moon.




(d)
The magnitude of the gravitational field (force per kg) due to the Earth in the region of the Moon.



7.
The Earth, of mass 6.0 x 1024 kg, travels (together with the Moon) in what may be assumed to be a circular orbit of radius 1.5 x 1011 m around the Sun with a time period of 1 year.

Calculate

(a)
the angular velocity of the motion.



(b)
the central acceleration.



(c)
the gravitational force that the Sun exerts on the Earth.



(d)
the magnitude of the gravitational field due to the Sun in the region of the Earth.
