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1.
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A car of mass m travels into a region where the track is an arc of a vertical circle of radius r. At the bottom of this arc, the car travels at speed v. At this position the vertical force exerted upwards by the track on the car is



A.
mv2/r.




B.
mg + mv2/r.




C.
mg – mv2/r.




D.
mv2/r – mg.

2.
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The diagram shows part of the route of a roller-coaster in an amusement park. The cart descends from H, completes a circular loop A and moves to B. If the cart of passengers is to complete the central circular track safely, what is the minimum velocity of the cart at the bottom of the circular track A ? (Assume that there is no friction between the cart and the track.)



A.
21. m/s




B.
27.4 m/s




C.
30 m/s




D.
60 m/s

3.
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A student performing a centripetal force experiment whirls a rubber bung attached to one end of a string which passes through a glass tube with smooth openings, and has a weight W hanging at its other end. The weight of the rubber bung is much smaller than W. The rubber bung is set into a horizontal uniform circular motion with angular speed ω while the length of the string beyond the upper opening of the glass tube is L and this portion of the string makes an angle θ with the vertical as shown. Which of the following statements is/are correct ?

(1)
If L is kept constant, θ will decrease with ω.


(2)
When W increases, θ will decrease.

(3)
If θ is kept constant, L will decrease with ω.



A.
(1) only



B.
(3) only



C.
(1) and (2) only



D.
(1), (2) and (3)

4.
An aircraft flies along a horizontal circle of radius 15 km with a constant angular speed of 0.016 rad s-1. Calculate the angle between its wings and the horizontal.




A.
21.0∘

B.
21.5∘



C.
22.0∘

D.
22.5∘
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