
Motion Review 

Physics Semester 1 



Work, Energy  & Power 

• Work Done 

• F causes an object to move a distance (been a 
transfer of E. 

• Eg wheelbarrow – some E transf from person 
& becomes KE in the barrow 

 

 

• Units are newton metres or joules 

• Scalar quantity 

 



Model Answer of Work Done 

• Force of 20 N is used to push a box of 15kg 
3.7m along a horizontal surface. Calculate the 
work done on the box. 

• Ew = Fd = 20 x 3.7 = 74J 

• nb remember friction  



Kinetic Energy Ek 

• The E an object has when its moving 

• The quantity depends on the objects m & v 

 

 

• Units are joules 

• The E depends on the square of the v 

• To double cars v requires 4x’s the E 

• If mass x2 = x2 E to get same v 

 



Model Answer of Ek 

• Car of mass 600kg travelling at 80 m/s. 
Calculate its KE. 

 

 

• A 1 tonne car travelling at 30 m/s. How much 
energy will be needed to stop it? 

 

 

• KE of car transf to heat by the brakes 



Gravitational Potential Energy 

• The E an object has because of its height. 

• Quantity depends on m, g and vertical height 

 

 

• Units are joules 

 



Model Answer of Ep 

• A runner of mass 75kg at a height of 2.2m. 
Calculate PE 

• Ep = mgh = 75 x 9.8 x 2.2 = 1617J 

• A car (750kg) rolls down a frictionless slope 
(50m) with a vertical height of 10m. How 
much gravitational potential energy does it 
lose by the time it reaches the bottom?  

• m x g x h = 750 x g x 10 

 



PE to KE & Vice Versa 

• Obj moves closer to centre = loss of PE 

• As a result there is a gain in KE 

• In absence of frictional forces the gain of KE = 
loss of PE 

 



PE to KE & Vice Versa Formula 

• Formula  
  Or  

 

• Can be used (abs of frictional forces) to find 
either 

• The final v of obj dropped vertical h 

• Find height reached by a obj launched with u 

 



Power 
• Rate of doing work (per s) 

 

 

 

 

 

 

 

 

 

• Units are J (J/s) or watts (W) 

• Scalar 

 

 



Model Answer of P Question 

• Lift can carry 12 people of average mass 85kg 
through a height of 20m in 15s. Calculate the 
minimum power output of lift’s motor. 

• Total m lifted = 12 x 85 = 1020kg 

• Work done = PE gained = mgh 

• = mgh = (1020 x 9.8 x20) = 199 920J 

• P = E/t = 199 920/15 = 13328 = 13kW 



Equations of Motion 

• Relationships between s, v, a & t 

• v = u + at 

• s = ut + 
1

2
  at2  

• v2 = u2 + 2as 

• s =  
1

2
  (u + v)t  

 

 

 

 

 

 

 

 

 

 

 

 



Choosing Appropriate Equations 

• Make list of 3 quantities shown in question 
(some may be hidden – dropped obj – list u 
and a in this case) 

• Add the quantities you have been asked for 

• This list of 4 quantities indicates which 
equation to use 

 



EoM Model 1 Answer 

• Car travelling with v = 3 m/s. Accelerates at 2 
m/s/s. Calculate the v after 8s ? 

• u = 3, a = 2, t =8 v = ? 

• Use v = u + at 

• Substitution 

• v = 3 + (2 x 8) 

• = 19 m/s 



EoM Model 2 Answer 

• Brick dropped from tower block. How far will it 
fall after 3s? 

• u = 0, a = 9.8, t = 3 s = ? 

• s = ut + 
1

2
  at2 

• Substitution 

• s = (0 x3) + ( 
1

 2
 x 9.8 x 32 ) 

•  s = 0 + ( 
1

 2
 x 9.8 x 9) 

• = 44.1 m 
 
 



EoM Model 3 Answer 

• Obj fired vertically upwards with an initial speed 
of 30 m/s. Calculate max height reached 

• u = 30, v = 0, a = -9.8  s = ? 

• v2 = u2 + 2as 

• 02 = 302 + 2(-9.8)s 

• 0 = 900 -19.6s 

• 19.6s = 900 

• s = 45.92 m 

 

 

 



EoM Model 4 Answer 

• Car accelerates uniformly from 5.6 m/s to 24.4 
m/s in 8.5s. How far does it travel in this time? 

• u = 5.6, v = 24.4, t = 8.5 s = ? 

• s =  
1

2
  (u + v)t  

• s =  
1

2
  (5.6 + 24.4) x 8.5 

•  s =  
1

2
  (30) x 8.5 

• s = 127.5 m 

 

 



Graphs of Motion 

• 3 types 

• d t graphs 

• v t graphs 

• a t graphs 

 

 



Graphs for Constant Speed 

 

 

 

 

 

 

 



Graphs for Constant Positive 
Acceleration 

 

 

 

 

 



Graphs for Constant Negative 
Acceleration 

 

 

 

 



Graphs of Motion What They Tell Us 

• Information can be calculated from GoM 

• - the s is the area under a v/t graph 

• - the a is the gradient of a v/t graph 

• - gradient of a d/t graph tells you the v 

 

 



Curved d/t graphs 



Example of What a v/t graph shows 

 

 
• Find the displacement of the obj 

• Draw the equivalent a/t graph 

 



Example of What a v/t graph shows 
continued 



Calculating Acceleration from a v/t Graph 

• Can find a of an obj by calculating the gradient 

 



Non-Uniform Acceleration on a v/t Graph 



Vector Calculation 

• Adding vectors along the same straight line 

 

 

 

 

 

 

 



Adding Vectors in 2 Dimensions 

• Normal arithmetic does not apply 

• Resultant found by scale diagram or trig 

 



Combine Vectors by Scale Diagram 



Combine Vectors by Scale Diagram Model 



Combine Vectors by Geometry & Trigonometry Model 



Combine Vectors by Geometry & Trigonometry Model 



Other Model Answers 



Resolving Vectors into Components 
 

• Resolving = breaking it down into 2 vectors 

• Usually at right angles 

• Vector v at angle 0o to the horizontal can be 
resolved into its horizontal component & its 
vertical component 

 



Resolving Vectors into Components Using Trig 



Model Answer For Resolving Vectors into 
Components Using Trig 

 



Model Answer For Resolving Vectors into 
Components Using Trig 



On a Slope 

 

 

 

 

 

• Produces the following relationship 

 



Model Answer of Object on a Slope 



Vectors & Resultant Forces 



Vectors & Resultant Forces continued 


