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90940 Demonstrate understanding of aspects of mechanics 

 
Equations.  These will be supplied.  You must be able to choose the correct one when solving problems.  
You will need to know what each letter in the equation stands for, and what units the final answer must be 
in. 
 

Equation What it means Units 

 

speed is the distance travelled divided by the time 
taken.  ∆ means “the change in” 

ms-1 (metres per second) or 
kmh-1 (kilometres per hour) 

 

acceleration of an object is its change in speed 
divided by the time it took for the speed to change 

ms-2 (metres per second 
squared) 

 
force = the mass of an object x its acceleration. 

Net means “sum of” or “total”. 
N (newton) 

 
pressure = force divided by area Nm-2 or Pa (pascals) 

 
potential energy of an object = the mass x the 
acceleration due to gravity x change in height J (joules) or kJ (kilojoules) 

 

kinetic energy = ½ x mass x (speed)2 

Note: just square the speed, v. 
J (joules) or kJ (kilojoules) 

 
work = force x distance moved 

force is in N and d is in m 
J (joules) or Nm-1 (newtons 
per metre). 

 

power = work divided by time 

remember W equals the energy changed 
W (watts) or Js-1 (joules per 
second) 

 
A little note about acceleration & deceleration 

Avoid “speeding up” and “slowing down”.  Talk about accelerating and decelerating.  

Consider this example: 

Mike travels 90m while decelerating at 0.2 m s-2.  

This could also be written as “Mike travels 90m while accelerating at - 0.2 m s-2”.  

BUT do not write “Mike travels 90m while decelerating at - 0.2 m s-2”; use decelerating or a minus sign but 
NOT both in the same answer.  
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Work – are you working hard enough?     
 
In Science, work is done when a force moves an object. This can be done by pushing, lifting and pulling. It is 
easy to calculate the amount of work that is done.   
 
Work = Force x distance moved.  W = F. d   
Work is measure in joules because when an object is moved it gains energy.    
 
Force is measured in newtons (N) and distance in metres (m).  Use the triangle method to obtain the 
formula for the quantity you want to calculate.    
         
 
 
 
 
 
Note: if something has no forces acting on it in the direction of motion (no change in 
speed & so no change in energy), then no work is done.  E.g. carrying some shopping 
 
 
Examples:   
 

On the way to Palmerston North the car breaks down.  You and a mate push the car 15 
metres to a safe place. You pushed with a combined force of 200 newtons.  
How much work was done in moving the car?   
W = F . d  

W = 200 N x 15 m   
W = 3000J = 3 kJ. (This is the energy gained by the car)   

 
 
A bag of rice was pushed 2m along a kitchen bench. The bag gained 150 J of energy. 
What force was used to push?  
F = W/d    =  150/2  = 75 N    
 
 

 
A man lifts 100 kg from the floor to a height of 2 m.  How much work did he do?  Here the 
distance is the vertical distance (height) and the force is the weight of the thing being lifted.  
The 100 kg mass has a weight of 1000 N. 
W = F . d       W = 1000 N x 2 m       W = 2000J   = 2 kJ 
 

 
Power  - measuring the rate (how quickly) which energy is transferred.  Power is calculated using this 
equation:-  P is power and is measured in Watts, symbol W (or joules per second, Js-1).  E is the energy in 
joules, J and t is the time taken in seconds, s.    
1000 W = 1 kW and 1000000 W (1000 kW) = 1MW (a megawatt).    

W 

F d 

W = F.d  unit of work is J (joule) 
F = W/d  unit of force is N (newton) 
d = W/F  unit of distance is m (metre) 
Don’t forget the units! 
 


