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1.
A student whirls a small bucket of water in a vertical circle of radius 0.5 m. For no spilling, what is the minimum speed of the bucket at the highest point of its path ?




A.
2.24 m s-1




B.
3.16 m s-1



C.
4.47 m s-1



D.
5.27 m s-1
2.
Two small identical coins A and B are placed on a horizontal turntable which is kept rotating at a constant angular speed about a vertical axis through its centre. The distance of B from the axis of rotation is triple that of A from the axis. Which of the following statements is/are correct ?

(1)
The kinetic energy of B is nine times that of A.

(2)
If the angular speed of the turntable gradually increases, B will slip before A.

(3)
The frictional force acting on B is nine times that acting on A.



A.
(1) only



B.
(3) only



C.
(1) and (2) only



D.
(2) and (3) only

(Structural question)

3.
A student whirls a small bucket of water in a vertical circle of radius r. For no spilling, find an expression for the minimum speed of the bucket, u, at the highest point of its path. (Take the gravitational acceleration be g)










(2 marks)

(Essay)

4.
Derive an expression for the force experienced by an object of mass m which is rotating with angular velocity ω around a circular path of radius r, in the absence of any gravitational field.
















(4 marks)
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1 – 2 : BC,
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Draw vectors 
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 and on completing SYMBOL 68 \f "Symbol", 
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 gives vector representation
of velocity change A SYMBOL 174 \f "Symbol" B.
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Since SYMBOL 100 \f "Symbol"

SYMBOL 113 \f "Symbol" SYMBOL 174 \f "Symbol" 0, direction at B is along 
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Magnitude of velocity change = vΔSYMBOL 113 \f "Symbol"
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Since AB = vΔt = rΔSYMBOL 113 \f "Symbol"
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Then acceleration, a = v ΔSYMBOL 113 \f "Symbol"/Δt = v2/r = rSYMBOL 119 \f "Symbol"2, (v = rSYMBOL 119 \f "Symbol")

Force = ma = mrSYMBOL 119 \f "Symbol"2, directed towards O.
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