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Three coplanar forces act at a point. The magnitudes of tice$are 5.5N, 6.8 N and 7.3 N, and the
directions in which the forces act are as shown in the diagr@iven that the resultant of the three
forces is in the same direction as the force of magnitude 6fihl the value ofx and the magnitude
of the resultant. [4]

2 A particle starts at a poinD and moves along a straight line. Its velocity after leavingO is
(1.2t - 0.12?) msL. Find the displacement of the particle franwhen its acceleration is 0.6 ITfs

[5]

3 Aload is pulled along a horizontal straight track, frékto B, by a force of magnitud® N which
acts at an angle of 3pwards from the horizontal. The distan&B is 80 m. The speed of the load
is constant and equal to 1.2 ntsis it moves fronA to the mid-pointVl of AB.

() For the motion fromA to M the value ofP is 25. Calculate the work done by the force as the
load moves fromA to M. [2]

The speed of the load increases from 1.2 hes it moves fronM towardsB. For the motion from
M to B the value ofP is 50 and the work done against resistance is the same asthhefmotion
from Ato M. The mass of the load is 35 kg.

(i) Find the gain in kinetic energy of the load as it moves filgno B and hence find the speed with
which it reache$. [5]

© UCLES 2010 9709/43/M/3/10



The diagram shows a vertical cross-section of a triangulanpwhich is fixed so that two of its faces
are inclined at 60to the horizontal. One of these faces is smooth and one isrdeagrticlesA and
B, of masses 0.36 kg and 0.24 kg respectively, are attachdud tentds of a light inextensible string
which passes over a small smooth pulley fixed at the highest pbthe cross-sectionB is held at
rest at a point of the cross-section on the rough facefahdngs freely in contact with the smooth
face (see diagrampB is released and starts to move up the face with acceleratsmos?.

(i) By considering the motion @&, show that the tension in the string is 3.03 N, correctto Bificant
figures. (2]

(i) Find the coefficient of friction betweds and the rough face, correct to 2 significant figures.

[6]

A ball moves on the horizontal surface of a billiards tabléhwdeceleration of constant magnitude
dms?. The ball starts af with speed 1.4 m$ and reaches the edge of the tabld3atl.2 s later,
with speed 1.1 ms.

(i) Find the distanc&B and the value odl. [3]
AB is at right angles to the edge of the table contairBnd he table has a low wall along each of its
edges and the ball rebounds from the waBatnd moves directly toward&. The ball comes to rest

at C where the distancBC is 2 m.

(i) Find the speed with which the ball starts to move towakdad the time taken for the ball to
travel fromB to C. [3]

(iii) Sketch a velocity-time graph for the motion of the ball, frtme time the ball leave8 until it

comes to rest &€, showing on the axes the values of the velocity and the timenvhe ball is
atA, atB and atC. [2]

ParticlesP andQ move on a line of greatest slope of a smooth inclined pléhis.released from rest
at a pointO on the line and 2 s later passes through the paiwith speed 3.5 m&s.
(i) Find the acceleration d? and the angle of inclination of the plane. [4]

At the instant thaP passes throughA the particleQ is released from rest &. Attimets afterQ is
released fron®©, the particled® andQ are 4.9 m apart.

(i) Find the value of. [5]
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Two rectangular boxeé andB are of identical size. The boxes are at rest on a rough haakon
floor with A on top ofB. Box A has mass 200 kg and b&has mass 250 kg. A horizontal force of
magnitudeP N is applied toB (see diagram). The boxes remain at re§t § 3150 and start to move
if P> 3150.

() Find the coefficient of friction betwed and the floor. [3]

The coefficient of friction between the two boxes is 0.2. @itteatP > 3150 and that no sliding takes
place between the boxes,

(i) show that the acceleration of the boxes is not greater thas2 m [3]

(iii) find the maximum possible value Bf [3]
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