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1 Ablock B ofmass 2.7 kg is pulled at constant speed along a straighbhira rough horizontal floor.
The pulling force has magnitude 25N and acts at an angleaifove the horizontal. The normal
component of the contact force actingBinas magnitude 20 N.

(i) Show that sir® = 0.28. [2]
(i) Find the work done by the pulling force in moving the block staince of 5m. [2]
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Three horizontal forces of magnitudédN, 63 N and 25 N act &b, the origin of thex-axis andy-axis.
The forces are in equilibrium. The force of magnituelbl makes an anglé anticlockwise with the
positivex-axis. The force of magnitude 63 N acts along the negatisis. The force of magnitude
25N acts at tart 0.75 clockwise from the negativeaxis (see diagram). Find the valuefofind the
value of targ. [5]

3 Ablock of weight 6.1 N slides down a slope inclined attdg3) to the horizontal. The coefficient of

friction between the block and the slope}risThe block passes through a poftith speed 2m¥.
Find how far the block moves fro before it comes to rest. [5]

4  Alorry of mass 14 000 kg moves along a road starting from reat@ointO. It reaches a poird,
and then continues to a poiBtwhich it reaches with a speed of 24 m.s The partOA of the road
is straight and horizontal and has length 400 m. The ABrbf the road is straight and is inclined
downwards at an angle éf to the horizontal and has length 300 m.

(i) For the motion fronO to B, find the gain in kinetic energy of the lorry and express isslin
potential energy in terms @k [3]

The resistance to the motion of the lorry is 4800 N and the wlorke by the driving force of the lorry
from O to B is 5000 kJ.

(i) Find the value ob. [3]
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5 A cyclist and her bicycle have a total mass of 84 kg. She wotks eonstant rate dP W while
moving on a straight road which is inclined to the horizomtizhn angled, where sirb = 0.1. When
moving uphill, the cyclist's acceleration is 1.25 M sit an instant when her speed is 3th sWhen
moving downhill, the cyclist's acceleration is 1.25 M at an instant when her speed is 10th sThe
resistance to the cyclist's motion, whether the cyclist ®m/mg uphill or downhill, isSRN. Find the
values ofP andR. [8]

6 Two particlesA andB start to move at the same instant from a pd@nt The particles move in the
same direction along the same straight line. The accebarafiA at timet s after starting to move is
ams?, wherea = 0.05- 0.0002.

(i) Find A’s velocity whent = 200 and whert = 500. [4]

B moves with constant acceleration for the first 200 s and leasdme velocity a8 whent = 200. B
moves with constant retardation frdme 200 tot = 500 and has the same velocityAas/hent = 500.

(i) Find the distance betwedxandB whent = 500. [6]

ParticlesA and B, of masses 0.3kg and 0.7 kg respectively, are attached terttie of a light
inextensible string. Particld is held at rest on a rough horizontal table with the stringsjpagsover
a smooth pulley fixed at the edge of the table. The coefficieftiaion betweenA and the table
is 0.2. ParticleB hangs vertically below the pulley at a height of 0.5 m aboesflior (see diagram).
The system is released from rest and 0.25 s later the straakbrA does not reach the pulley in the
subsequent motion. Find

(i) the speed oB immediately before it hits the floor, [9]
(i) the total distance travelled . [3]
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