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Turning Effect 

Moment of a force is the turning effect of a force. 

Unit is Newton meter N m. 

 

 

 

 

 

Lever 

-Any device which can turn about a pivot 

-Effort is used to overcome a resisting force known as load and the pivotal point is called fulcrum/ pivot. 

     

 

 

 

Law of moments (Law of levers) 
When an object is balanced (in equilibrium) the sum of 
the clockwise moments is equal to the sum of the 
anticlockwise moments. 
-There is no net moment on a body which is in 
equilibrium  
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Moment of a Force: A measure of its turning effect (e.g. pushing a door open/close, turning a tap on/off) 

 Moments occur when forces cause objects to rotate about some pivot 
 The size of the moment depends upon: 

o The size of the force 
o The distance between the force and the pivot 

 Moment = force × perpendicular distance from the pivot  
 Unit: Newton centimetres (N cm) or newton metres (N m) 

The principle of moments states that: 

o For a system to be balanced, the sum of clockwise moments must be equal to the sum of 
anticlockwise moments 

 

Diagram showing the moments acting on a balanced beam  

 In the above diagram: 
o Force F2 is supplying a clockwise moment; 
o Forces F1 and F3 are supplying anticlockwise moments 

 Hence: 

F2 x d2 = (F1 x d1) + (F3 x d3) 

Equilibrium 

 When there is no resultant force and no resultant moment, an object is in equilibrium 
 equilibrium” means that an object keeps doing what it’s doing, without any change 
 Therefore: 

o If the object is moving it will continue to move (in a straight line) 
o If it is stationary it will remain stationary 
o The object will also not start or stop turning 

Motion, Forces and Energy 
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 Conditions of Equilibrium: 
o The forces on the object must be balanced (there must be no resultant force) 
o The sum of clockwise moments on the object must equal the sum of anticlockwise moments (the 

principle of moments) 

A simple experiment to demonstrate that there is no net moment on an object in equilibrium involves taking an 
object, such as a beam, and replacing the supports with newton (force) meters: 

 

 The beam is in equilibrium 
 The various forces acting on the beam can be found either by taking readings from the newton meters or 

by measuring the masses (and hence calculating the weights) of the beam and the mass suspended from 
the beam 

 The distance of each force from the end of the ruler can then be measured, allowing the moment of each 
force about the end of the ruler to be calculated 

 It can then be shown that the sum of clockwise moments (due to forces F2 and F3) equal the sum of 
anticlockwise moments (due to forces F1 and F4) 

Exercises: 

1. Two cats, Mr. Orange and Ms. Blue are on a see saw which is a 3 metre long wood plank having a mass 
of 4kg. The system in equilibrium when a = b/2, d1 = 50cm and d2 = 105cm. If Ms. Blue has a mass of 
12kg, what is the mass of Mr. Orange? 
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2. 2 painter/decorators weighing 500N and 700N respectively stand on a plank of wood at positions A and B. 
The plank is resting on 2 trestles (supports) and weighs 400N. The trestles exert upward forces, P and Q, on the 
plank (known as reactions). 

Calculate the upward forces P and Q. 

 

 

Past Year Topical Questions  
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Centre of Gravity 

A point representing the mean position of the matter in a body or system as if its whole mass is concentrated in 
one point though the Earth’s gravity attracts every part of it. 

For simple rigid objects with uniform density, the centre of mass is located at the centroid.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COM of irregular body 

An irregularly shaped piece of cardboard suspended on a pin-board is a good example of this. 
The cardboard pivots freely around the pin under gravity and reaches a stable point.  

A plumb line is hung from the pin and used to mark a line on the object. The pin is moved to 
another location and the procedure repeated.  

The centre of mass then lies beneath the intersection point of the two lines. 
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Toppling 

A body will topple if the vertical line through its COM falls outside its base. 

 

Stability 

Stability of a body can be increased by: 
a.) Lowering its centre of mass 
b.) Increasing its area of base 

   

 

Motion, Forces and Energy 



                                                                  

                                           
 

 

82 
+6018-375 2833                                                                                                                                   www.chempraxis.com.my 

Gases and the Absolute Scale of Temperature 
The Gas Law 
 
 
 

 

 

 

 

 

 

Boyle’s law Charles’ law 
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2.2 Thermal Properties and Temperature 

Thermal Expansion of Solids, Liquids and Gases 

Pressure law 
 

 
 

 
 

  

 

 

 

 

 

 

 

Combined Gas law 
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3.4 Sound  

Sound 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Speed of sound in air is approx. 330-350 m/s. Sound generally travels faster in solids than in liquids and faster 
in liquids than in gases.  

Ultrasound  

 A sound with a frequency that is higher than 20kHz.  

Uses: non-destructive testing of materials, medical scanning of soft tissue and sonar including calculation of 
depth or distance form time and wave speed.  

-Longitudinal wave 
- Air particles vibrate backward and forward as the wave passes. 
 

 
-Sound waves are reflected well on hard and flat surface. 
-Reflected sounds forms an echo 
-Reverberation formed as the result of the echo joins up with the original sound due to the near 
reflecting surface (within 15 meter) 

 

 
-Human could hear only sounds with frequencies from 20 Hz to 20,000 Hz 
-Musical Notes: 
 a) Pitch = higher if frequency of sound is higher 
 b) Loudness = higher if amplitude of sound is higher 
 c) Quality = better if lesser and weaker overtones (notes apart from fundamental frequency) 
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