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A particleP moves on the-axis. At timet seconds the velocity ¢fis v m s* in the direction of
x increasing, where = & — 2% Whent =0, P is at the origirO. Find the distance d? from O
whenP comes to instantaneous rest after lea¥ing

()

A tennis ball of mass 0.2 kg is moving with veloc{tyl0i) m s* when it is struck by a tennis
racket. Immediately after being struck, the ball has velocity(15) m s*. Find

(a) the magnitude of the impulse exerted by the rack¢he ball,

(4)
(b) the angle, to the nearest degree, between the vextdrthe impulse exerted by the racket,
(2
(c) the kinetic energy gained by the ball as a resuiieaig struck.
(2
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A uniform laminaABCD is made by taking a uniform sheet of metal in the fofra rectangle
ABED, with AB=3a and AD =2a, and removing the trianglBCE, whereC lies onDE and
CE = g, as shown in Fig. 1.

(@) Find the distance of the centre of mass of the larmora AD.

()

The lamina has masd. A particle of massn is attached to the lamina Bt When the loaded
lamina is freely suspended from the mid-poinA8f it hangs in equilibrium witB horizontal.

(b) FHnd min terms of\.
(4)
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A uniform steel girdeAB, of mass 40 kg and length 3 m, is freely hinged &1 a vertical wall.

The girder is supported in a horizontal position by a steel cable attached to the gBdeflze

othe end of the cable is attached to the p@mntertically aboveA on the wall, withZABC =«

where tana =2. A load of mass 60 kg is suspended by another cable from the girder at the point
D, where AD =2 m, as shown in Fig. 2. The girder remains horizontal and in equilibrium. The
girder is modelled as a rod, and the cables as light inextensible strings.

(a) Show that the tension in the caBl€ is 980 N.

®)
(b) Find the magnitude of the reaction on the girdék. at

(6)
(o) Explain how you have used the modelling assumptianttie cable &b is light.

1
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Figure3

A ball is thrown from a point 4 m above horizontal ground. The ball is projected at ancangle
above the horizontal, wher¢éana = 2. The ball hits the ground at a point which is a horizontal

distance 8 m from its point of projection, as shown in Fig. 3. The initial speed of the ball is
um s* and the time of flight i seconds.

(@ Prove thawuT =10.

)
(b) Find the value ofl.

()
As the ball hits the ground, its direction of motion makes an agiglath the horizontal.
() Find tang.

()
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A girl and her bicycle have a combined mass of 64 kg. She cycles up a straight stretch of road
which is inclined at an angle to the horizontal, whersina =3, . She cycles at a constant speed

of 5 m s*. When she is cycling at this speed, the resistanerotion from non-gravitational
forces has magnitude 20 N.

(a) Find the rate at which the cyclist is working.

(4)

She now turns round and comes down the same road.nkiet speed is5 ms*, and the
resistance to motion is modelled as remaining constant with magnitude 20 N. She free-wheels
down the road for a distance of 80 m. Using this model,

(b) find the speed of the cyclist when she has travelldigtance of 80 m.
(5)

The cyclist again moves down the same road, but this time she pedals down the road. The
resistance is now modelled as having magnitude proportional to the speed of the cyclist. Her
initial speed is again 5 m'swhen the resistance to motion has magnitude 20 N.

(c) Find the magnitude of the resistance to motion wherspeed of the cyclist Bm s*.

D)

Thecyclist works at a constant rate of 200 W.

(d) Find the magnitude of her acceleration when her sise@adn s*.

(4)

A uniform sphereA of massm is moving with speedi on a smooth horizontal table when it
collides directly with another uniform spheBeof mass #n which is at rest on the table. The
sphees are of equal radius and the coefficient of restitution between thenmhe direction of
motion of A is unchanged by the collision.

(a) Find the speeds @& andB immediately after the collision.
()
(b) Find the range of possible valueseof

)

After being struck byA, the spherd collides directly with another sphe@ of mass4m and of
the same size aB. The spher€ is at rest on the table immediately before being stoydR. The
coeficient of restitution betweeB andC is alsoe.

(c) Show that, afteB has struclC, there will be a further collision betwednandB.

(6)

END
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