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1 A block of mass 400 kg rests in limiting equilibrium on honal ground. A force of magnitude
2000 N acts on the block at an angle of 18 the upwards vertical. Find the coefficient of friction
between the block and the ground, correct to 2 significantdmgu [5]

2  Acyclist, working at a constant rate of 400 W, travels alorggraight road which is inclined at 20
the horizontal. The total mass of the cyclist and his cyckOikg. Ignoring any resistance to motion,
find, correct to 1 decimal place, the acceleration of theisiyalhen he is travelling

(i) uphill at 4ms?,

(i) downhill at 4ms?.

[5]

FN

FN

A particle P is in equilibrium on a smooth horizontal table under theacttf four horizontal forces
of magnitudes 6 N, 5 N;- N andF N acting in the directions shown. Find the valuesxadndF. [6]

4 A block of mass 20 kg is pulled from the bottom to the top of gsloThe slope has length 10 m and
is inclined at 4.5to the horizontal. The speed of the block is 2.5nat the bottom of the slope and
1.5ms? at the top of the slope.

(i) Find the loss of kinetic energy and the gain in potential gnef the block. [3]

(i) Given that the work done against the resistance to motio® & &ind the work done by the
pulling force acting on the block. [2]

(iii) Given also that the pulling force is constant and acts at gieasf 15 upwards from the slope,
find its magnitude. [2]

5 ParticlesP andQ are projected vertically upwards, from different pointskammizontal ground, with
velocities of 20m s and 25 ms! respectively.Q is projected 0.4 s later tha@ Find

(i) the time for whichP’s height above the ground is greater than 15 m, [3]

(ii) the velocities o andQ at the instant when the particles are at the same height. [5]
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The diagram shows the velocity-time graph for a partitighich travels on a straight lin&B, where
vmsis the velocity ofP at timets. The graph consists of five straight line segments. Thécfert
starts from rest wheh= 0 at a pointX on the line betwee\ and B and moves towardé. The
particle comes to rest & whent = 2.5.

() Given that the distanckA is 4 m, find the greatest speed reachedPtmuring this stage of the
motion. [2]

In the second stag®, starts from rest afA whent = 2.5 and moves toward8. The distancéB is
48 m. The particle takes 12 s to travel fréwto B and comes to rest & For the first 2 s of this stage
P accelerates at 3 m% reaching a velocity o¥ ms™?. Find

(ii) the value otV (2]
(iii) the value ott at whichP starts to decelerate during this stage, [3]
(iv) the deceleration d? immediately before it reachd [2]

A particle P travels in a straight line. It passes through the p@imf the line with velocity 5mgs' at
timet = 0, wheret is in secondsP’s velocity after leavindO is given by

(0.002%-0.12%2 + 1.8+ 5)ms2.

The velocity ofP is increasing when @ t < T, and whert > T,, and the velocity oP is decreasing
whenT, <t<T,.

(i) Find the values of, andT, and the distanc®P whent = T,,. [7]

(ii) Find the velocity of° whent = T, and sketch the velocity-time graph for the motiorFof [3]
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