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1 A straight ice track of length 50 m is inclined at 14Å to the horizontal. A man starts at the top of
the track, on a sledge, with speed 8 m s−1. He travels on the sledge to the bottom of the track. The
coefficient of friction between the sledge and the track is 0.02. Find the speed of the sledge and the
man when they reach the bottom of the track. [4]
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ParticleA of mass 1.6 kg and particleB of mass 2 kg are attached to opposite ends of a light inextensible
string. The string passes over a small smooth pulley fixed at the top of a smooth plane, which is
inclined at angle1, where sin1 = 0.8. ParticleA is held at rest at the bottom of the plane andB hangs
at a height of 3.24 m above the level of the bottom of the plane (see diagram).A is released from rest
and the particles start to move.

(i) Show that the loss of potential energy of the system, whenB reaches the level of the bottom of
the plane, is 23.328 J. [3]

(ii) Hence find the speed of the particles whenB reaches the level of the bottom of the plane. [2]

3 A car has mass 800 kg. The engine of the car generates constantpowerP kW as the car moves along
a straight horizontal road. The resistance to motion is constant and equal toR N. When the car’s
speed is 14 m s−1 its acceleration is 1.4 m s−2, and when the car’s speed is 25 m s−1 its acceleration is
0.33 m s−2. Find the values ofP andR. [6]

4 An aeroplane moves along a straight horizontal runway before taking off. It starts from rest atO and
has speed 90 m s−1 at the instant it takes off. While the aeroplane is on the runway at timet seconds
after leavingO, its acceleration is�1.5+ 0.012t�m s−2. Find

(i) the value oft at the instant the aeroplane takes off, [4]

(ii) the distance travelled by the aeroplane on the runway. [3]

5 A particleP is projected vertically upwards from a point on the ground with speed 17 m s−1. Another
particle Q is projected vertically upwards from the same point with speed 7 m s−1. ParticleQ is
projectedT seconds later than particleP.

(i) Given that the particles reach the ground at the same instant, find the value ofT. [2]

(ii) At a certain instant when bothP andQ are in motion,P is 5 m higher thanQ. Find the magnitude
and direction of the velocity of each of the particles at thisinstant. [6]
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A small box of mass 40 kg is moved along a rough horizontal floorby three men. Two of the men
apply horizontal forces of magnitudes 100 N and 120 N, makingangles of 30Å and 60Å respectively
with the positivex-direction. The third man applies a horizontal force of magnitudeF N making an
angle of!Å with the negativex-direction (see diagram). The resultant of the three horizontal forces
acting on the box is in the positivex-direction and has magnitude 136 N.

(i) Find the values ofF and!. [6]

(ii) Given that the box is moving with constant speed, state the magnitude of the frictional force
acting on the box and hence find the coefficient of friction between the box and the floor. [3]
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ParticleA of mass 1.26 kg and particleB of mass 0.9 kg are attached to the ends of a light inextensible
string. The string passes over a small smooth pulleyP which is fixed at the edge of a rough horizontal
table.A is held at rest at a point 0.48 m fromP, andB hangs vertically belowP, at a height of 0.45 m
above the floor (see diagram). The coefficient of friction betweenA and the table is27. A is released
and the particles start to move.

(i) Show that the magnitude of the acceleration of the particlesis 2.5 m s−2 and find the tension in
the string. [5]

(ii) Find the speed with whichB reaches the floor. [2]

(iii) Find the speed with whichA reaches the pulley. [4]

© UCLES 2013 9709/43/M/J/13



4

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2013 9709/43/M/J/13


