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Instantaneous speed and velocity and  

equations of motion 



Instantaneous speed and velocity and  

equations of motion 

Definitions:  
Instantaneous velocity – the displacement divided by 
a VERY small time interval (vector). 
 
Instantaneous speed – the magnitude of the 
instantaneous velocity (scalar). 
 



Instantaneous velocity on a ticker tape in the middle 
of a time interval = the average velocity over the 
whole time interval. 
 
 

Av. velocity over AB =            49/0,2 = 245m.s-1   = vi 
 

Av. velocity over CD =            63/0,2 = 315m.s-1  = vf
 

 

Let X be a point in the middle of the time interval AB 
Let Y be a point in the middle of the time interval CD 
The time from X to Y form 2 intervals 
Instantaneous velocity at X = 245 m.s-1 

Instantaneous velocity at Y = 315 m.s-1 

 

 

X Y 

2 time intervals 

315-245 

  2 x 0,2 
=175 m.s-2 

(Let the time from A to B = 10 x 0,02 = 0,2 s) 



Application of instantaneous velocity 
Remember: instantaneous velocity = average velocity 
(same formula) 
See Textbook p. 325 



Describing motion i.t.o. words, diagrams and graphs 

Constant velocity: 

Straight line, 
constant 
gradient (v) 

Constant 
gradient of Δx 
graph 



Describing motion i.t.o. 

Words, diagrams and graphs 

Accelerated motion: 

Tangent 
gradient 
increases (v) 

Straight line, 
constant 
gradient (a) 

Constant 
gradient of v 
graph 



Describing motion i.t.o. 

Words, diagrams and graphs 

Decelerated motion: 

Tangent 
gradient 
decreases (v) 

Straight line, 
constant 
gradient (a) Constant negative 

gradient of v graph 



Graph examples 

Remember: 



Graph examples 

Describe motion: 
• Start from rest (if v = 0 m.s-1) 
• Constant acceleration for 5 seconds (gradient) 
• Reaches constant velocity of 10 m.s-1 at 5 seconds. 
• Moves at constant velocity for 3 seconds 

 

REMEMBER:  
Displacement = Δx = Area under graph = l x b = m.s-1  x  s1 = m 
 

acceleration = a = gradient of graph = rise over run = Δv/Δt = m.s-1 / s = m.s-2  
 
Follow the solution on p. 328 



Graph examples (continue) 

Describe motion: 
• 0-2s: Starts from rest and constant acceleration for 2 seconds (gradient) westerly 
• 2-5s: Reaches constant velocity of 10 m.s-1 at 2 seconds and maintains velocity west. 
• 5-6s: Negative acceleration and stop west 

• 6-7s: Constant acceleration to reach velocity 10m.s-1 east (opposite direction: velocity 
graph goes negative) 

 
Follow solution on p. 329  do HW p. 335 no. 1,2 

 



Graph examples 



Graph examples 

HW: Do p. 336 no. 1,2,3 (no. 4 will be class work) 



Equations of motion 

See examples and exercises in text book 



Equations of motion cnt p. 338 


