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A particle P moves in a straight line with simple harmonic motion about a fixed
centre O with period 2 s. At time t seconds the speed of Pisvms™. Whent = 0,
v=0and P isat apoint Awhere OA=0.25m.

Find the smallest positive value of t for which AP = 0.375 m.
(6)

Figurel

A metal ball B of mass m is attached to one end of a light inextensible string. The
other end of the string is attached to a fixed point A. The ball B moves in a horizontal
circle with centre O verticaly below A, as shown in Fig. 1. The string makes a
constant angle « ° with the downward vertical and B moves with constant angular
speed V(2gK), where k is a constant. The tension in the string is 3mg. By modelling B
asaparticle. find

(a) thevaueof «,

(4)
()

(b) thelength of the string.
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A particle P of mass 2.5 kg moves along the positive x-axis. It moves away from a
fixed origin O, under the action of a force directed away from O. When
OP = x metres the magnitude of the force is 2e % newtons and the speed of P is
vms ' Whenx=0,v=2. Find

(@) VZintermsof x,

(6)
(b) thevaueof xwhenv=4.

©)
(c) Give areason why the speed of P does not exceed V20 ms™.

1)

A light elastic string AB of natural length 1.5 m has modulus of easticity 20 N. The
end A isfixed to a point on a smooth horizontal table. A small ball Sof mass 0.2 kg is
attached to the end B. Initially Sis at rest on the table with AB = 1.5 m. The ball Sis
then projected horizontally directly away from A with a speed of 5ms™. By
modelling Sas a particle,

(@) find the speed of Swhen AS=2m.

®)
When the speed of Sis 1.5 ms ™, the string breaks.

(b) Find thetension in the string immediately before the string breaks.
S
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Figure 2

v K\
—_" -

A model tree is made by joining a uniform solid cylinder to a uniform solid cone
made of the same material. The centre O of the base of the cone is aso the centre of
one end of the cylinder, as shown in Fig. 2. The radius of the cylinder isr and the
radius of the base of the cone is 2r. The height of the cone and the height of the
cylinder are each h. The centre of mass of the model is at the point G.

(@) Show that OG = £ h.

8
The model stands on a desk top with its plane face in contact with the desk top. The
desk top is tilted until it makes an angle o with the horizontal, wheretan o = % . The
desk top is rough enough to prevent slipping and the model is about to topple.

(b) Findr intermsof h.
(4)
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A light elastic string, of natural length 4a and modulus of elasticity 8mg, has one end
attached to a fixed point A. A particle P of mass mis attached to the other end of the
string and hangs in equilibrium at the point O.

(a) Find the distance AO.
2

The particle is now pulled down to a point C vertically below O, where OC = d. It is
released from rest. In the subsequent motion the string does not become slack.

(b) Show that P moves with simple harmonic motion of period = (éJ .
g

(7)
The greatest speed of P during thismotion is + \(ga).

(c) Finddintermsof a.
©)

Instead of being pulled down a distance d, the particle is pulled down a distance a.
Without further calculation,

(d) describe briefly the subsequent motion of P.
@)
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Figure3

A particle of mass mis attached to one end of alight inextensible string of length I.
The other end of the string is attached to a fixed point O. The particle is hanging at
the point A, which is vertically below O. It is projected horizontally with speed u.
When the particle is a the point P, ZAOP = 6, as shown in Fig. 3. The string
oscillates through an angle « on either side of OA wherecos o= £.

(@ Finduintermsof gandl.

(4)
When ZAOP = 6, thetension inthe string is T.
(b) Show that T = %(g cos 0 — 4).

(6)
(c) Findtherange of valuesof T.

(4)

END
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