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Two particlesP andQ move vertically under gravity. The graphs show the upwatdoiy vms?
of the particles at times, for 0< t < 4. P starts with velocityV m st andQ starts from rest.

() Find the value oV. [2]

Given thatQ reaches the horizontal ground whiea 4, find
(ii) the speed with whickQ reaches the ground, [1]
(iii) the height ofQ above the ground when= 0. [2]

2 A car of mass 600Kkg travels along a horizontal straight redth its engine working at a rate of
40 kW. The resistance to motion of the car is constant and ¢g&0 N. The car passes through the
point A on the road with speed 25 mts The car’s acceleration at the polton the road is half its

acceleration af\. Find the speed of the car Bt [5]
3
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The diagram shows three particlasB andC hanging freely in equilibrium, each being attached to
the end of a string. The other ends of the three strings at@dggether and are at the pot The
strings carryingA andC pass over smooth fixed horizontal pdgsandP, respectively. The weights
of A, BandC are 5.5N, 7.3 N andlV N respectively, and the anglg XP, is a right angle. Find the
angleAP, X and the value o¥V. [5]
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3
4 A particleP starts from a fixed poinD at timet = 0, wheret is in seconds, and moves with constant
acceleration in a straight line. The initial velocity Bfis 1.5ms?! and its velocity whert = 10 is
3.5ms?.

(i) Find the displacement & from O whent = 10. [2]

Another particleQ also starts fron© whent = 0 and moves along the same straight lind?as’he
acceleration of) at timet is 0.03ms™2.

(i) Given thatQ has the same velocity &#&whent = 10, show that it also has the same displacement

from O asP whent = 10. [5]

5 A particle of mass 0.8kg slides down a rough inclined plaomagla line of greatest slop&B. The
distanceAB is 8 m. The particle starts & with speed 3m3s and moves with constant acceleration
2.5ms?2.

(i) Find the speed of the particle at the instant it readhes [2]

(i) Given that the work done against the frictional force as dr¢igde moves fromAtoBis 7 J, find
the angle of inclination of the plane. [4]

When the patrticle is at the poit its speed is the same as the average speed for the motiorAfrom
to B.

(iii) Find the work done by the frictional force for the particlai®tion fromA to X. [3]
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A smooth slideAB is fixed so that its highest poitis 3 m above horizontal groun® is hm above
the ground. A particld® of mass 0.2 kg is released from rest at a point on the slide. pahiicle
moves down the slide and, after passBigcontinues moving until it hits the ground (see diagram).
The speed oP atB is v and the speed at whidP hits the ground is/.

(i) Inthe case thaP is released aA, it is given that the kinetic energy éfatBis 1.6 J. Find

(@) the value oh, [3]
(b) the kinetic energy of the particle immediately before itatess the ground, [1]
(o) theratiovg : Vg. [2]

(i) In the case thal is released at the poix of the slide, which isH m above the ground (see
diagram), itis given that : vz = 2.55. Find the value dfl correct to 2 significant figures. [3]
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ParticlesP and Q, of masses 0.2kg and 0.5 kg respectively, are connected igyhtaimextensible
string. The string passes over a smooth pulley at the edgeonitgn horizontal tableP hangs freely
andQ is in contact with the table. A force of magnitude 3.2 N act€hmpwards and away from the
pulley, at an angle of 3o the horizontal (see diagram).

(i) The system is in limiting equilibrium with® about to move upwards. Find the coefficient of
friction betweerQ and the table. [6]

The force of magnitude 3.2 N is now removed dhdtarts to move downwards.

(i) Find the acceleration of the particles and the tension irstiieg. [4]
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