L esson 6
A-Level Applied Mathematics

Mechanics: Dynamics| : Year 1
6.1 Over The Edge

Example

ParticlesA andB of mass 0.5 kg and 3 kg respectively are connected by a light
inextensible string over a smooth pullgy.rests on a rough horizontal table.
Both particles are initially at rest. Partidieis held 1 metre above the ground
and is then released. It takes 0.8 secondB forhit the ground. Assuming there

is at least 1 metre between partiéleand the pulley, find the magnitude of the
friction forcek

35 kg-

3 kg
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Solution:



6.2 Exercise

Question 1

A particleP of mass 6 kg rests on a rough horizontal pl&is.connected by a
light inextensible string passing over a smooth fixed pulley at the edge of the
plane to a second particf@ of mass 3 kg which hangs freely. The resistance to
motion betweer? and the horizontal plane is 25 Newtons.

The system is released from rest.

okg [

3 kg

Let the tension in the string BeN and the acceleration of the particlesabra s?

(1) Write down an equation of motion fér

(i) Write down an equation of motion fQr

(iii) By solving the two equations of motion simultaneously determine the
tension in the strindl, and the acceleratioa,



(iv)  Find the distance moved by each of the particles in the first 3 seconds of
the subsequent motion given tifatloes not reach the pulley.

(v) After 3 second®) hits the ground and the string then goes slack.
With what speed di@ hit the ground ?

(vi) P now continues to slide, until it stops, 7 cm before it would otherwise
have reached the pulley.
When the system was released from rest, how faPWesn the pulley ?



Question 2

A

0.6m

A particle A of mass 0.8 kg rests on a horizontal table and is attached to one enc
of a light inextensible string. The string passes over a small smooth pulley
fixed at the edge of the table. The other end of the string is attached to a particle
B of mass 1.2 kg which hangs freely below the pulley. The system is released
from rest with the string taut and wiBhat a height of 0.6 m above the ground.

In subsequent motioA does not reacP beforeB reaches the ground. In an
initial model of the situation the table is assumed to be smooth.

Using this model, find,

(a) the tension in the string befoBereaches the ground

[ 5marks]

(b) the time taken b to reach the ground

[ 3marks]



In a refinement of the model, it is assumed that the table is rough and that the
resistance to motion betwedrand the table is 5.6 N

Using this refined model,
(c) find the time taken b to reach the ground

[ 8 marks]



Question 3

Two particlesA andB of masses 0.4 kg and 0.8 kg respectively are connected by
a light inextensible string. Partickelies on a rough horizontal table 4.5 metres
from a small smooth pulley which is fixed at the edge of the table. The string
passes over the pulley amlhangs freely, with the string taut, 0.5 m above
horizontal ground. The resistance to motion betw&end the table is 0.8 N.
The system is released from rest.

(1) Determine the acceleration of the system

(i) What is the time taken fd3 to reach the ground ?



(iii)  Calculate the total distance travelledApefore it first comes to rest.



Question 4
Examination Question from January 2005, M1, Q5

35 kg- P

B
0.8 kg

A block of woodA of mass 0.5 kg rests on a rough horizontal table and is
attached to one end of a light inextensible string. The string passes over a sma
smooth pulleyP fixed at the edge of the table. The other end of the string is
attached to a baB of mass 0.8 kg which hangs freely below the pulley. The
resistance to motion & from the rough table has a constant magnitdé

The system is released from rest with the string taut. After relBadescends a
distance of 0.4 metres in 0.5 secordlandB are to be modelled as particles.

(1) Determine the acceleration Bf

[ 3marks]



(i) Find the tension in the string

[ 4 marks]

(iii)  Calculate the value &%

[ 3marks]

(iv)  State how in your calculations you have used the information that the
string is inextensible

[ 1mark ]
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