


 Vehicles on land can be divided into two 
types, vehicles with engines and vehicles 
without engines 

 

 vehicles without engines are moved by 
natural energy such as humans or 
animals. 

 

 examples of vehicles without engines 
are  





  A bicycle is a vehicle without an engine 
 

  A bicycle moves when it is pedaled 
 

  The part of the bicycle involved in 
movement are… 

 
 - the sprocket  ( gegancu ) 
 - the hub          ( hab) 
 - the pedal        ( injak ) 
 - the iron chain ( rantai besi ) 





When the rider’s feet push the pedal, the 
sprocket turning 

Then, the sprocket will make the gear ring 
move 

Gear ring turn the hub 

Rotating of hub then will rotate the behind 
wheel and the bicycle will move foward 



 vehicles with engines use fuels such as 
petrol and diesel to make them work 

 

 the combustion of fuel in the engine is 
based on internal combustion 

 

 examples of vehicles with engines are 
cars and buses 



 There are two types of petrol engine, 

 

  FOUR-STROKE PETROL ENGINE 

 

  TWO-STROKE PETROL ENGINE 



FOUR-STROKE PETROL ENGINE 

 Made up of four hollow cylinders, each of 
which has a piston 

 

 each piston in a four-stroke petrol engine 
works in four stages known as a four-
stroke combustion cycle  





INDUCTION STROKE 

  Movement of piston : downwards  

 

 Valves : the intake valve opens and 
the exhaust valve close 

 

  effect : the mixture of petrol and 
air enters the cylinder through the 
intake valve 



COMPRESSION STROKE 

  Movement of piston : upwards  

 

 Valves : both valves close 

 

  effect : the mixture of petrol and 
air is compressed and heated 



POWER STROKE 

  Movement of piston : downwards  

 

 Valves : both valves close 

 

  effect : the mixture of petrol and 
air is burnt by the spark produced 
by the spark plug. The expanding 
gases push the piston downwards 



EXHAUST STROKE 

  Movement of piston : upwards  

 

 Valves : the intake valve closes and 
the exhaust valve opens 

 

  effect : carbon monoxide produced 
during the burning of the mixture 
of air and petrol is pushed out of 
the cylinder 



TWO-STROKE PETROL ENGINE 

 the cycle of operation in a two-stroke 
engine is completed in two stokes 

 

 two-stroke petrol engines have no 
separate lubrication system 

 

 the lubricating oil has to be mixed into 
the petrol 



 combustion is less efficient and large 
amounts of exhaust fumes are produced 









FOUR-STROKE DIESEL ENGINES 

 the operation of a diesel engine is the 
same as the operation of a petrol engine 

 

 following is the cycle in a four-stroke 
diesel engine 





INDUCTION STROKE 

  Movement of piston : downwards 

 

 Valves : the intake valve open and 
the exhaust valve closes 

 

  effect : air enters the cylinder 



COMPRESSION STROKE 

  Movement of piston : upwards 

 

 Valves : both valves close 

 

  effect : the upward movement of 
the piston compresses the air. The 
air becomes very hot 



POWER STROKE 

  Movement of piston : downwards 

 

 Valves : both valves close 

 

  effect : the fuel injector injects the 
diesel into the cylinder. The high 
temperature of the compressed air 
causes the diesel to burn. The hot 
air expands and pushes the piston 
down to produce power 



EXHAUST STROKE 

  Movement of piston : upwards 

 

 Valves : the intake valve closes and 
the exhaust valve opens 

 

  effect : carbon monoxide produced 
during the burning of the fuel is 
pushed out through the exhaust 
valve 



COMPARISON BETWEEN THE FOUR-STROKE PETROL 

ENGINE AND FOUR-STROKE DIESEL ENGINE 

  the fuel used is petrol 

  spark plugs are used 

  petrol enters the 
cylinder through the 
intake valve 

  the compression ratio is 
lower 

  it is lighter and cheaper 

  the engine is quieter 

  it is used in cars 

  the fuel used is diesel 

  spark plugs are not used 

  diesel is injected into the 
cylinder by the fuel injector 

  the compression ratio is 
higher 

  it is heavier and more 
expensive 

  the engine is noisier 

  it is used in lorries 

Four-stroke petrol 

engine 

Four-stroke diesel 

engine 



  Speed is the rate of change of distance with time 

 

 

 

 

  unit of measurement:                 or  

 

  it is a scalar quantity 

Speed  = distance travelled (m) 
Time taken (s) 

1ms
1kmh



  velocity is the change of displacement with time 

 

 

 

 

 

  unit of measurement : same as speed 

 

  it is a vector quantity , it has both magnitude 
and direction 

 

Velocity = displacement (m) 
                  Time taken (s) 



  acceleration is the rate of change of velocity with 
time 

 

 

 

 

  unit of measurement :                          

 

  it is a vector quantity  

Acceleration  = change in velocity  
                           Time interval (s) 

2ms



 when the velocity of an object 
decreases, its rate of change is known as 
deceleration  



  Inertia is the resistance of an object to a change 
in its original state of conditions 

 

  inertia is a measurement of mass, that is the 
larger the mass of an object, the greater will be 
its inertia value 

 

  seat belts, headrests and air bags are installed in 
vehicles as safety features based on the concept 
of inertia 



a) When emergency brake is applied, seat belts 
exert pulling forces on the passengers to 
prevent them from being thrown towards the 
interior parts of the vehicle 


