Circular Motion - Assignment


ASSIGNMENT: CIRCULAR MOTION
1. A pendulum consisting of a bob of mass m connected to a light rod of length l is stood upside-down and given a gentle push to start it moving.

a) What is the speed of the bob when the rod is (i) horizontal and (ii) at the bottom of the swing?






[

, 

]

b) Find the centripetal force in each case.


[2mg, 5mg]

c) What is the net tangential force acting on the bob when the rod is horizontal? What is the angular acceleration ( at this point?

[mg, g/l]

2. A particle moves in a semicircular path of radius 5.0 m with constant speed 11 ms-1. If AB is the diameter of the path, calculate (a) the time taken to travel from A to B (take ( = 22/7), (b) the average velocity, (c) the average acceleration.[10/7s, 7 m/s, 24.2 m/s2]

3. A bucket of water is whirled in a vertical circle. State the origin of centripetal force acting on the system and on the water alone when the system is (a) at the top and (b) at the bottom of the circle.


If the mass of the bucket is 1 kg, the mass of water is 2 kg, and the system rotates at angular velocity 3 s-1 in a vertical circle of radius 1.2 m, find 


(a) the tension in the rope at the bottom of the circle, and

[62.4 N]


(b) the reaction of the bucket on the water at the top of the circle.
[1.6 N]

4. An elastic cord 1 m long when unstretched obeys Hooke’s law up to an extension of 0.2 m, beyond which it breaks immediately. A rubber bung is tied to one end of the cord and then whirled around in a horizontal circle of radius 1.1 m with angular velocity 6.0 s-1. The centripetal force required is 5 N. Assume the cord is horizontal.


(a) Find the mass of the rubber bung.



[0.126 kg]


(b) What is the force constant of the elastic cord?


[50 N/m]


(c) What is the total energy of the rotating system? Neglect PE due to gravity. [3.0 J]

(d) If the rubber bung is then accelerated at an angular acceleration of 0.2 s-2, in what time will the elastic cord break?



[10.7 s]

5. Discuss what factors limit the maximum speed at which a car can go around a curve. Without changing the radius of curvature of the curve, discuss two ways of increasing the maximum speed.


A circular bend of radius r = 30 m is designed for cars travelling at v = 15 ms-1. What should be the banking angle ( if cars at this speed can go around the bend without the benefit of  friction? Explain why roads are not banked at such an angle in actual practice.
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