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1 A racing cyclist, whose mass with his cycle is 75 kg, works aate of 720 W while moving on a
straight horizontal road. The resistance to the cyclistidiom is constant and equal RN.

() Given that the cyclist is accelerating at 0.16at an instant when his speed is 127h $ind
the value ofR. [3]

(i) Given that the cyclist’s acceleration is positive, showt thia speed is less than 15mts  [2]

2 Ablock of mass 6 kg is sliding down a line of greatest slope jpiaae inclined at 8to the horizontal.
The coefficient of friction between the block and the plan@. &

(i) Find the deceleration of the block. [3]

(i) Given that the initial speed of the block is 3 M sfind how far the block travels. [2]

3 A particleP moves in a straight line. It starts from a po@ton the line with velocity 1.8 ms. The

acceleration oP at timet s after leaving is 0.8 %"°m s2. Find the displacement & from O when
t=16. [6]
4
CN
4 N
P 30°
10N

A particle P has weight 10 N and is in limiting equilibrium on a rough horital table. The forces
shown in the diagram represent the weighPpfin applied force of magnitude 4 N acting Brin a
direction at 30 above the horizontal, and the contact force exerteB by the table (the resultant of
the frictional and normal components) of magnitucisl.

(i) Find the value ofC. [3]

(i) Find the coefficient of friction betwedn and the table. [2]
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5 ParticlesA and B, of masses 0.9kg and 0.6 kg respectively, are attached tertde of a light
inextensible string. The string passes over a fixed smodthypulhe system is released from rest
with the string taut, with its straight parts vertical andiwthe particles at the same height above the
horizontal floor. In the subsequent motidhdoes not reach the pulley.

(i) Find the acceleration &k and the tension in the string during the motion befargits the floor.

[4]
After A hits the floor,B continues to move vertically upwards for a further 0.3 s.
(i) Find the height of the particles above the floor at the indtaaitthey started to move. [4]

6 Alorry of mass 16 000 kg climbs a straight ABCD which makes an angle with the horizontal,

where sim = %. For the motion fromA to B, the work done by the driving force of the lorry is

1200 kJ and the resistance to motion is constant and equ24®NL The speed of the lorry is 15ts
atAand 12ms! atB.

() Find the distanc&B. [5]
For the motion fronB to D the gain in potential energy of the lorry is 2400 kJ.

(i) Find the distanc&D. [1]
For the motion fronB to D the driving force of the lorry is constant and equal to 7206-imB to
C the resistance to motion is constant and equal to 1240 N amd@to D the resistance to motion

is constant and equal to 1860 N.

(iii) Given that the speed of the lorry Bitis 7 m s?, find the distanc®&C. [4]

[Question 7 isprinted on the next page.]
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7  Atractor travels in a straight line from a poitto a pointB. The velocity of the tractor isms* at
timets after leavindA.

(i)

I
| |
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The diagram shows an approximate velocity-time graph femntiotion of the tractor. The graph
consists of two straight line segments. Use the graph to firebaroximation for

(a) the distancé\B, [2]
(b) the acceleration of the tractor for<0t < 400 and for 406z t < 800. [2]

(i) The actual velocity of the tractor is given ly= 0.04 — 0.000 05 for 0 < t < 800.

(a) Find the values of for which the actual acceleration of the tractor is giverredily by the

approximate velocity-time graph in pdrj. [3]
For the interval 0< t < 400, the approximate velocity of the tractor in péjtis denoted by
v,ms?.
(b) Expressy, in terms oft and hence show that — v = 0.000 0%t - 2002 - 1. [2]
(o) Deducethatl<v,-v<l1. [2]
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