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 Teachers Booklet
                        Previous knowledge


This section builds on the knowledge from the following key areas from
Dynamics and Space Booklet 1 - Dynamics
   • Velocity and Displacement – vectors and scalars
   • Velocity-time graphs
   • Acceleration



                        Learning Outcomes

At the end of this section you should be able to:

   o Carry out calculations using the following kinematic relationships
        • s = vt
        • v = u + at
        • s = ut + ½ at2
        • v2 = u2 + 2as
        • s = ½ (u + v) t

   o Draw displacement-time graphs

   o Draw velocity-time graphs

   o Draw acceleration-time graphs given a velocity-time graph

   o Draw the velocity time graph for objects thrown vertically upwards

   o Draw the velocity time graph for bouncing objects
        • All graphs are restricted to constant acceleration in one
           dimension, inclusive of change of direction

   o State that the gradient of a displacement-time graph gives
     velocity

   o State that the gradient of a velocity-time graph gives acceleration

   o State that the area under a velocity-time graph is equal to the
     displacement
                                 Equations of Motion

 The equations of motion are
                                                where s = displacement (m)
                                                      u = initial velocity (ms-1)
        1. v = u + at
                                                      v = final velocity (ms-1)
        2. s = ut + ½ at2                             a = acceleration (ms-2)
                                                      t = time (s)
        3. v2 = u2 + 2as

 If you have any three pieces of information from the list ‘suvat’ you
 are able to find the other two using the appropriate equation.

Deriving the Equations (for information)

        1. Acceleration is defined as the rate of change of velocity

                so a = v-u
                          t
                ð v – u = at

                ð v = u + at


 2.
            v                                   Displacement = area under
                                                             Velocity-time graph
 velocity




                                 2                         s = Area 1 + Area 2
            u                                               = ut + ½ (v-u) t

                                 1
                                                But v-u = at (from equation 1)

                0                        t (time)
                                                    ð s = ut + ½ at x t
                                                    ð s = ut + ½ at2



 3.             v = u + at
                v2 = (u + at)2          square both sides of the equation

                v2 = u2 + 2uat + a2t2

                       But s = ut + ½ at2

                v2 = u2 + 2a (ut + ½ at2)

                v2 = u2 + 2as



Motion – Equations and Graphs                       3
                         Equations of Motion


 Example 1
 A car accelerates from rest. Its velocity after 8 seconds is 26ms-1.
 Calculate: (a) the acceleration
              (b) how far it travels in 15 seconds.

 s=?             (a)     a = v-u = 26 – 0     = 3.25ms-2
 u = 0 ms-1                   t       8
 v = 26 ms-1
 a=?             (b) Using the value for a calculated in part (a)
 t = 8s                    s = ut + ½ at2
                     ð    s = (0 x 15) + (½x 3.25 x 152)
                     ð    s = 365.6m




 Example 2




                                                   SQA 2008 Q21 adapted

 A car is driven at a constant speed of 30ms-1 until it reaches the start
 of the braking zone at P. The brakes are then applied.
 Calculate the length of the braking zone if the car slows down at a
 constant rate of 9 ms-2 and the speed at Q is recorded as 12 ms-1.


                         v2 = u2 + 2as
 s=?
                        122 = 302 + 2 x (-9) x s
 u = 30 ms-1
                       144 = 900 + (-18s)
 v = 12 ms-1
                       18s = 900 – 144
 a = -9ms-2
                          s = 756 = 42m
 t=?
                              18




                                                   ODU Problem booklet 1
Motion – Equations and Graphs           4
                                                   P7 Q1 - 10
                                              Graphs


  Displacement, velocity and acceleration are all interrelated.

  The gradient of a displacement-time graph gives the velocity.
  The gradient of a velocity-time graph gives the acceleration.
  The area under a velocity-time graph gives the displacement.



  When drawing graphs
    o Use a ruler

               o Label the axes

               o Put zero at the origin



                     Constant             Increasing               Decreasing
                     Velocity             velocity                 velocity

                 s                      

    

            
        Recently converted files (publicly available):
        	ОПИСАТЕЛНА
СТАТИСТИКА
	portafolio
de servicios 2021


    

    

    


    
                    
                                                Конвертировать PDF в Word  |
                                                                Конвертировать PDF в Текст  |
                                                                Конвертировать PDF в JPG  |
                                                                                                                                Конвертировать PDF в PNG  |
                                            

                 
                    © 2019 pdf2word. All Rights Reserved 
                        Terms of Use and 
                        Privacy Policy
                        •
                        DMCA/Abuse
                


    




    
    
    
    
    
    
    
    
    

            
    


