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1. A constant force, F, actson aparticle, P, of mass 5 kg causing its velocity to change from
("2i +j) ms*to (4i —7}) ms'in 2 seconds.

(@ Find, intheform ai + bj, the acceleration of P. (2 marks)
(b) Show that the magnitude of F is 25 N and find, to the nearest degree, the acute angle

between the line of action of F and the vector j.
(5 marks)

2. A particle A of mass 3mis moving along a straight line with constant speed u ms™. It collides
with a particle B of mass 2m moving at the same speed but in the opposite direction. Asa
result of the collision, A is brought to rest.

(@ Show that, after the collision, B has changed its direction of motion and that its speed

has been halved.
(4 marks)
Given that the magnitude of the impulse exerted by A on Bis9mNs,
(b) find the value of u. (3marks)
3.
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Fig. 1

Figure 1 shows two window cleaners, Alan and Baber, of mass 60 kg and 100 kg respectively
standing on a platform PQ of length 3 metres and mass 20 kg. The platform is suspended by
two vertical cables attached to the ends P and Q. Alan is standing at the point A, 1.25 metres
from P, Baber is standing at the point B and the tension in the cable at P is twice the tension
inthe cable at Q.

Modelling the platform as a uniform rod and Alan and Baber as particles,

(@ findthetensioninthecableat P, (2 marks)
(b) find the distance BP. (5 marks)
(c) State how you have used the modelling assumptions that

(i) theplatformisuniform,

(ii) theplatformisarod. (2 marks)
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A sports car is being driven along a straight test track. It passesthe point O at timet =0 at
which time it begins to decelerate uniformly. The car passesthe pointsL and M at timest =1
and t = 4 respectively.

Given that OL is54 m and LM is90 m,

(@) find therate of deceleration of the car. (5 marks)

The car subsequently comesto rest at N.

(b) Find the distance MN. (4 marks)
P
g
30°
Fig. 2

A particle P, of mass 2 kg, lies on arough plane inclined at an angle of 30° to the horizontal.
A force H, whose line of action is paralel to the line of greatest slope of the plane, is applied
to the particle as shown in Figure 2. The coefficient of friction between the particle and the
planeis 1 .

V3
Given that the particle is on the point of moving up the plane,

(@) draw adiagram showing all the forces acting on the particle, (2 marks)

(b) show that the ratio of the magnitude of the frictional force to the magnitude of H is

equaltol:2
(7 marks)
The force H is now removed but P remains at rest.
(c) Usetheprinciple of friction to explain how thisis possible. (2 marks)
Turn over
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6. A car of mass 1.25 tonnes tows a caravan of mass 0.75 tonnes along a straight, level road.
Thetotal resistance to motion experienced by the car and the caravan is 1200 N. The car and
caravan accelerate uniformly from rest to 25 m s in 20 seconds.

(@) Calculate the driving force produced by the car’s engine. (4 marks)

Given that the resistance to motion experienced by the car and by the caravan are in the same
ratio as their masses,

(b) find these resistances and the tension in the towbar. (4 marks)

When the car and caravan are travelling at a steady speed of 25 ms*, the towbar snaps.
Assuming that the caravan experiences the same resistive force as before,

(c) calculate the distance travelled by the caravan before it comes to rest, (5 marks)

(d) giveareason why your answer to (c) may be unrealistic. (2 marks)

7. Tworamblers, Alison and Bill, are out walking. At midday, Alison is at the fixed origin O,
and Bill is at the point with position vector ("5 + 12j) km relativeto O, wherei and j are
perpendicular, horizontal unit vectors.

They are both walking with constant velocity — Alison at (2i + 5j) km h™, and Bill at a speed
of 210 km h'! in adirection parallel to the vector (3i +j).

(a8 Find the distance between the two ramblers at midday. (2 marks)
(b)  Show that the velocity of Bill is(6i + 2j) kmh™. (3 marks)
(c) Show that, at timet hours after midday, the position vector of Bill relativeto Alison is
[(4t —5)i + (12 — 3t)j] km. (5 marks)
(d) Show that the distance, d km, between the two ramblersis given by
d?=25t%— 112t + 169. (2 marks)
(e) Using your answer to part (d), find the length of time to the nearest minute for which

the distance between the Alison and Bill islessthan 11 km.
(5 marks)

END

© Solomon Press
M1g page 4





