Lesson 6
A-Level Applied Mathematics
Mechanics : Dynamics Il : Year 2
6.1 The Slippery Slope

Example

P

3 kg Q
2 kg

30°

Two particles? andQ of masses 3 kg and 2 kg respectively are connected by a lig
inextensible string. Initially is held at rest on a fixed smooth plane inclined at 30
to the horizontal. The string passes over a small smooth pufiggd at the top of

the plane. The part of the string fréfto A is parallel to a line of greatest slope of
the plane. The particl@ hangs freely below. The system is released from rest with

the string taut.
(1) State, with justification, if the 3 kg mass slide up or down the slope.

[ 2 marks ]

(i) Write down an equation of motion fBrand an equation of motion fQ-

[ 4 marks ]

(iii)  Hence show that the accelerationis 0.98 m $

[ 2 marks ]
(iv)  Find the tension in the string.

[ 2 marks ]



(v) Calculate the magnitude of the force exerted on the pulley by the string.

[ 2 marks ]

6.2 Exercise

Question 1

One end of a light inextensible string is attached to a Aaaokmass 2 kg. The
block A is held at rest on a smooth fixed plane which is inclined to the horizontal
at an angle of 30 The string lies along the line of greatest slope of the plane and
passes over a smooth light pulley which is fixed at the top of the plane. The othel
end of the string is attached to a bl&kf mass 5 kg.

A
2 kg B

5 kg

30°

The system is released from rest.
By modelling the blocks as particles and ignoring air resistance,
(a) (1) show that the acceleration of the bldgks,
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(i) find the tension in the string

(b)  State how you have used the fact that the string is inextensible.

(c) Calculate the magnitude of the force exerted on the pulley by the string.



Question 2

Two patrticles of masses; andn, are connected by a light inextensible string that
passes over a smooth pulley. The particles are released from rest on smooth sloj
angled at 3Dand 45 to the horizontal, as shown.

Given thatm, is accelerating down the 24Slope at 0.5 m% show that,
m  gVv2 -1

m 1+4g

[ 6 marks ]



Question 3

A fixed wedge has two plane faces, each inclined at 30° to the horizontal. Two
particlesA andB, of mass B1andm respectively, are attached to the ends of a light
inextensible string. Each particle moves on one of the plane faces of the wedge.
string passes over a small smooth light pulley fixed at the top of the wedge. The 1
on whichA moves is smooth. The face on whigimoves is rough. The coefficient of
friction betweerB and this face ig. ParticleA is held at rest with the string taut.

The string lies in the same vertical plane as lines of greatest slope on each plane
of the wedge, as shown.

30°

The particles are released from rest and start to move. Parhateres downwards
andB moves upwards. The acceleration®\@ndB each have magnitude 0.1g
(1) By considering the motion &, find, in terms oim andg, the tension

in the string.

[ 3 marks ]

(ii) By considering the motion @, find the value of..

[ 8 marks ]

(iii)  Find the resultant force exerted by the string on the pulley, giving its
magnitude and direction.

[ 3 marks ]



Question 4
M1 Examination Question from June 2017, Q8

A < d >

B P

Two particlesA andB, have masses2andm respectively.

The particles are attached to the ends of a light inextensible string.
ParticleA is held at rest on a fixed rough horizontal table at a disthfroen a
small smooth light pulley which is fixed at the edge of the table at the oint
The coefficient of friction betweef and the table is, whereu < 0.5

The string is parallel to the table frolto P and passes over the pulley.
ParticleB hangs freely at rest vertically beldwith the string taut and at a
heighth, (h <d), above a horizontal floor, as shown.

ParticleA is released from rest with the string taut and slides along the table.

(a) (1) Write down an equation of motion fér
[ 2 marks ]

(i) Write down an equation of motion f8r
[ 2 marks ]

(b) Hence show that, unt hits the floor, the acceleration Afis

-9 1_
a =5 (1-2u)

[ 3 marks ]



(c) Find, in terms of), h andu, the speed oA at the instant wheB
hits the floor.

[ 2 marks ]
After B hits the floor A continues to slide along the table.
Given thafu = % and thatA comes to rest &,
(d) finddinterms of.
[ 5 marks ]
(e) Describe what would happenif= 0.5
[ 1 mark ]
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