Circular Motion 1
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Q1.
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A particle P of mass 0.3 kg is attached to a fixed point A by a light inextensible string of length 0.8 m.

The fixed point O is 0.15 m vertically below A. The particle P moves with constant speed vms~' ina
horizontal circle with centre @ (see diagram).

(i) Show that the tension in the string is 16 N. 2]
(ii) Find the value of v. [31]
Q2.

A particle P of mass 0.4 kg is attached to a fixed point A by a light inextensible string of length 0.5 m.
The point A is 0.3 m above a smooth horizontal surface. The particle P moves in a horizontal circle
on the surface with constant angular speed Srads™!.

(i) Calculate the tension in the string. 31

(ii) Find the magnitude of the force exerted by the surface on P. 2]

Q3.

A light inextensible string of length « is threaded through a fixed smooth ring R. One end of the string
is attached to a particle 4 of mass 3m. The other end of the string is attached to a particle B of mass m.
The particle A4 hangs in equilibrium at a distance x vertically below the ring. The angle between AR and

BR is 0 (see diagram). The particle B moves in a horizontal circle with constant angular speed 2 \/%

Show that cos6 = % and find x in terms of a. [5]
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Q4.

A particle P of mass m is attached to one end of a light inextensible string of length a. The other end
of the string is attached to a fixed point O on a smooth horizontal plane. The particle P moves in

horizontal circles about O. The tension in the string is 4mg.

Find, in terms of @ and g, the time that P takes to make one complete revolution. [2]

Q5.

A particle P is attached to one end of a light inextensible string of length a. The other end of the string
is attached to a fixed point Q. The particle P is held with the string taut and making an angle 6 with the

downward vertical. The particle P is then projected with speed %\,f Sag perpendicular to the string and
Just completes a vertical circle (see diagram).

Find the value of cos6. [5]

Q6.

A particle P of mass m is moving in a horizontal circle with angular speed @ on the smooth inner
surface of a hemispherical shell of radius ». The angle between the vertical and the normal reaction of

the surface on P is 6.

(a) Show that cos6 = aJ%;" [3]

The plane of the circular motion is at a height x above the lowest point of the shell. When the angular
speed is doubled, the plane of the motion is at a height 4x above the lowest point of the shell.

(b) Find x in terms of r. [4]
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