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A small block of weight 5.1 N rests on a smooth plane inclinealnreanglex to the horizontal, where

sina = 1%. The block is held in equilibrium by means of a light inextibtes string. The string makes

an angles above the line of greatest slope on which the block restsrevkieg = 215 (see diagram).
Find the tension in the string. [3]

A box of mass 25Kkg is pulled in a straight line along a horiabfibor. The box starts from rest at a
point A and has a speed of 3mtsvhen it reaches a poif. The distanceé\B is 15m. The pulling
force has magnitude 220 N and acts at an angle®° @gfbove the horizontal. The work done against
the resistance to motion acting on the box, as the box mowesArto B, is 3000 J. Find the value
of a. [5]

The resistance to motion acting on a runner of mass 70kghs wherevm s is the runner’s speed
andk is a constant. The greatest power the runner can exert is 100&funner’s greatest steady
speed on horizontal ground is 4 Ats

(i) Show thatk = 6.25. [2]

(i) Find the greatest steady speed of the runner while runnihglgm a straight path inclined at
an anglex to the horizontal, where sin= 0.05. [4]

PN

A rough plane is inclined at an angieto the horizontal, where tan= 2.4. A small block of mass
0.6 kg is held at rest on the plane by a horizontal force of ritadaP N. This force acts in a vertical
plane through a line of greatest slope (see diagram). THéaieet of friction between the block and
the plane is 0.4. The block is on the point of slipping downplane. By resolving forces parallel to
and perpendicular to the inclined plane, or otherwise, fidvialue ofP. [8]
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5 A particleP moves in a straight lineP starts from rest aD and travels téA where it comes to rest,
taking 50 seconds. The speedPét timet seconds after leavin@ is vm s, wherev is defined as

follows.
ForO<t<5, v=t-0.1t?
for 5<t <45, visconstant,
for 45<t <50, v=9t—0.1t? - 200.
(i) Find the distance travelled B¥in the first 5 seconds. [3]

(i) Find the total distance fror® to A, and deduce the average speedPdbr the whole journey
fromOto A. [6]

O

ParticlesA of mass 0.4 kg anB of mass 1.6 kg are attached to the ends of a light inextensibe
which passes over a fixed smooth pulldyis held at rest an8 hangs freely, with both straight parts
of the string vertical and both particles at a height of 1.2oova the floor (see diagramhis released
and both particles start to move.

() Find the work done oB by the tension in the string, &moves to the floor. [5]
When particleB reaches the floor it remains at rest. Parti&leontinues to move upwards.

(i) Find the greatest height above the floor reached by pa#icle [4]

[Question 7 isprinted on the next page.]
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An elevator is pulled vertically upwards by a cable. The w#lotime graph for the motion is shown

above. Find
(i) the distance travelled by the elevator, [2]
(ii) the acceleration during the first stage and the decelerdtiong the third stage. [2]

The mass of the elevator is 800 kg and there is a box of massglo the floor of the elevator.
(iii) Find the tension in the cable in each of the three stages ohttion. [3]

(iv) Find the greatest and least values of the magnitude of tice #xerted on the box by the floor
of the elevator. [3]
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