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SUBSTRAND 2.2   HEAT ENERGY 
LESSSON 60 
LO: DISCUSS KINETIC THEORY OF GASES TO GAS PROBLEMS 
KINETIC THEORY OF GASES 

 
 

 
PRESSURE OF AN IDEAL GAS 
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LESSON 61    LO: EXPLAIN MOLECULAR ROOT MEAN SQUARE SPEED 
 
-Is the average speed(root mean square velocity) of particles in an ideal gas.  
- unit (m/s) 
-scalar quantity. 
 

      √
   

 
 

Where:  
     : root mean square velocity 
 
 :         ideal gas constant 8.3145(kg.m2/sec2)/K.mol 
 
T: absolute temperature (K)            
 
M : mass of a mole of the gas in kg. 
 
*T (K) = T (oC) + 273 

 
Example 
What Is the root mean square velocity of a molecule in a sample of oxygen at 00C? 
 
T= 00C + 273 = 273K. 
Mr(Molar mass of oxygen) = 16 g/mol (Periodic table) 
Molar mass of 02= 2 x 16 = 32 g/mol   convert to kg/mol   3.2 x 10-2 kg/mol 
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      √
   

 
 

      √
              

            
 

 

             
 

LESSON 62                                    LO: apply ideal gas law to solve problems. 
 

GAS LAWS 
There are three main quantities in investigating the behaviour of an amount of gas: pressure (Pa), 
volume (cm3) and temperature (K). 
 
Absolut Zero Temperature – is the minimum or lowest temperature of an object to have. 

- This value is 0 Kelvin or -2730 C 
 

1. Boyles Law – if temperature is constant, then average kinetic energy is constant. 
Hence, the volume of a fixed amount of gas is inversely proportional to pressure when 
temperature is constant. 

P1 V1 = P2 V2
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2. Charles Law – an increase in temperature means a rise in the average kinetic energy 
Hence, the volume of a fixed amount of gas is directly proportional to absolute temperature 
when pressure is constant. 

  

  
    =     

  

  
 

 
3. Ideal Gas Law  

 

EXERCISES 
 
2020 
Distinguish between Boyle’s law and Charle’s law. 
 
 
2020 Sample 
Describe Boyle’s law. 
 
 
2019 

 
 
 
2018 
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2017 

 
 

 
2016 
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FY12CE 2015 
1. 

 
2 

3  

 
 
FSLC 2014 
1. 
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2. 

 
 
 
3. 

 
 
 
 
FSLC 2013 
1. 

 
 
 
2. 
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3. 

 
 
FSLC 2012 
1. 
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FSLC 2011 
1. 

 
 
 
2. 

 
 
 
 
3. 

 
 
 
 
4. 
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5. 

 
 
 
 
 
 
2010 
 

 

 

 

 

 

 

 

 



RNC Y12 PHY- SUPPLEMENTARY NOTES 2  2021

 

Page 12 of 27 
 

2009 

 
 
 
 
2008 
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LEARNING OUTCOMES: 
At the end of this topic students should be able to: 

 Learn and describe the properties of fluids 

 Understand and explain the Bernoulli’s Principle 

 Describe and apply Boules Law 

 Calculate pressure using pressure gauge and atmospheric 

pressure 
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STRAND 3 FLUIDS                        SUBS STRAND 3.1 PROPERTIES OF FLUIDS 
LESSON 63          LO: Application of Bernoulli’s Principle. 
FLUIDS

 
PROPERTIES OF FLUIDS 

-density, viscosity, temperature, pressure, specific volume, specific weight, specific gravity, 

compressibility, surface tension. 

Bernoulli’s Principle: “ The pressure in a fast moving stream of air is  lower than in a 

slower stream of air.” 

Simple terms: “ As the fluid’s velocity increases its pressure decreases.” 

- Fast air will produce low pressure and slow moving air will produce high pressure. 

- Increase in fluid speed occurs simultaneously with decrease in pressure or a 

decrease in fluids P.E. 

- Can be derived from principle of conservation of energy. 

APPLICATION 
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Condensation visible over the upper surface of an Airbus A340 wing caused by the fall in 

temperature accompanying the fall in pressure. 

Airplane wing 
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ii. Venturi meter 

-device used to measure flow speed of a fluid. 

- measures the drop in pressure that takes place as the velocity of the fluid increases. 

- consists of manometer (device used to measure pressure) at three places: entrance, the point 

of constriction and at the exit. 
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EXAMPLE 
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Other Applications of Bernoulli’s Principle 

iv.   Straw Pipe toy                                       v.Paper Airplane                                            vi. Ping pong Balls 

 

 
 

ACTIVITY 

 

FY12CE 2019 

Using Bernoulli’s effect, explain how an airplane works. 
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FY12CE 2018 

1.  

 

 

FY12CE 2017 

1.  
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2.  

 
 

 
 

 
FY12CE 2016 

1.  
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2.  

 
 

FY12CE 2015 

1. 

 

2. 
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2012 

 

 

 

LESSON 64 -65        EXPERIMENT  7     BERNOULLI’S     EFFECT 
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LESSON 66       LO: apply the concept of fluid “viscosity” to shear stress in a fluid. 

VISCOSITY 

 

- Is the measure of resistance.  

- Expresses the fluid’s resistance against either tensional stress or shear stress. 

- In Simple terms it means ‘how “thick” a fluid is’. Eg. we can easily move through air 

but difficult to move through water. 

- Exists both in liquids and gases. 

- Liquid: viscosity is due to cohesive forces between the molecules. 

- Gases: viscosity is due to collisions between the molecules. 

- The thicker the fluid, the higher the viscosity. 

KINEMATIC VISCOSITY 

- Indicates the flow volume over a period of time. (The time it takes to watch a fluid 

pour out of a container.) 

- Expressed in units. 

- Common units is stokes and cm2/s 

- SI unit  m2/s  

DYNAMIC VISCOSITY (Absolute Viscosity) 

- measures the resistance of a fluid flow. Or (the internal friction of the fluid.) or (How 

easily can fluid deform under mechanical stress at a given temperature and 

pressure.) 

- SI unit pascal-seconds. (pressure for shear stress/time taken to deform) 

- Another unit is poise. 
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TORRICELLI’S PRINCIPLE (TORRICELLI’S THEOREM) 

  √    

-is a theorem about the relation between the exit velocity of a fluid from a hole in a reservoir to 
the height of fluid above the hole when pressure remains constant.   

-the speed,v, of fluid flowing out of an orifice under the force of gravity in a tank is proportional 
to the square root of the vertical distance, h, between the liquid surface and the centre of the 
orifice and to the square root of twice the acceleration caused by the gravity. 

  
PASCALS PRINCIPLE 

- “Pressure at a point in a fluid is equal in all directions.”  

- Relates that the pressure at two points in an incompressible static fluid is equally 
transmitted throughout the fluid.  

- Application: hydraulic lift used to raise a car off the ground so it can be repaired 
at a garage. 
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ACHIMEDES PRINCIPLE 

-States that when a body is immersed in a liquid, completely or partially, it loses 
its weight. The loss in weight is equal to the weight of liquid displaced by the 
body. The loss in weight of a body is due to the presence of upthrust which is 
equal to the weight of liquid displaced. 

-example: the floating of a ship. 

- application: Designing ships and submarines. 
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2019 

A liquid with a low viscosity 

A. Flows slowly 

B. Flows quickly 

C. Does not move 

D. Has a definite shape 

FY12CE 2018 

1.  

 

 

2. 

 

 
FY12CE 2016 

 

 


