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THE SCHRAM ACADEMY 

CLASS : IX                                                           Motion - Notes 

 

1. When is an object said to be in motion? 

Ans: If the position of an object changes with respect to its surroundings and time, then the object is 

said to be in motion. 

2. When is an object said to be at rest? 

Ans: If the position of the object does not change with respect its surroundings and time then the 

object is said to be at rest. 

3. Distinguish between: 

a) Uniform and Non-uniform motion 

       Uniform Motion             Non-uniform Motion 

 When an object covers equal distances in 

equal intervals of time then the object is 

said to be in uniform motion. 

 When an object covers unequal distances 

in equal intervals of time, then it is said to 

be in non-uniform motion. 

 Eg: A car travelling at a speed of 60 km/h 

in a highway. 

 Eg: A vehicle moving on a crowded street. 

 

b) Distance and Displacement 

           Distance       Displacement 

 It is the total length of the path covered by 

an object. 

 It is the shortest distance between the 

initial and final position. 

 It is a scalar quantity.  It is a vector quantity. 

 Distance between two points may vary 

depending on the path taken. 

 Displacement between two points can 

never change. 

 It is always a positive value for a moving 

object. 

 It can be positive or negative or zero. 

    

c) Speed and Velocity 

                 Speed                 Velocity 

 It is the distance travelled by an 

object per unit time’ 

Speed = Distance   Time 

 

 It is the displacement of an object per unit time. 

Velocity = Displacement   Time 

 It is a scalar quantity  It is a vector quantity 

 It is always a positive value for a 

moving object 

 

 It can be positive or negative or zero 

                        

 

            

d) Scalar quantity and Vector quantity 
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Scalar Quantity     Vector Quantity 

 It is a physical quantity which has 

only magnitude  

 It is a physical quantity which has both 

magnitude and direction. 

 Eg: Distance, Speed and time  Eg: Displacement. Force and velocity 

 

4. Define and give the SI unit of acceleration. 

           Ans:  Acceleration is defined as the rate of change of velocity. 

                              a= 
   

 
 

 where, u is the initial velocity, v is the final velocity and t is the time taken.  

                   The SI unit of acceleration is m/s² or     . 

5. Distinguish between uniform and non-uniform acceleration. 

                    Uniform acceleration                     Non-uniform acceleration 

 If the velocity of an object moving 

in a straight line increases or 

decreases by equal amount of time 

then the acceleration is said to be 

uniform. 

 If the velocity of an object changes at a non-

uniform rate then the acceleration is said to be 

non-uniform. 

 Eg: motion of a free-falling body  A vehicle in a crowded street 

 

Graphical representation of motion 

Distance -Time Graph for Uniform Speed: 
Distance -Time graph for uniform speed, is a straight line as shown below: 

 

 

 

2. Distance -Time Graph for Non-Uniform Speed: 
Distance -Time graph for uniform speed, is obtained in the form of a curve as shown below: 
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3. Distance -Time Graph for a Body at Rest: 
Distance -Time graph for a body at rest is a straight line parallel to the time axis (x-axis): 

                                                          (Object is at rest) 

4. Distance -time graph for accelerated motion. The slope of the curve is increasing with time. 

                                                                     

5.Distance -time graph for decelerated motion. The slope of the curve is decreasing with time.   

                                                                

 

 

 

 

 

Velocity-Time Graph 

1. Velocity-Time Graph for Uniform Acceleration: 
Velocity-Time graph for uniform acceleration, is a straight line as shown below: 
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2. Velocity-Time Graph for Non-Uniform Acceleration: 
Velocity-Time graph for non-uniform acceleration, is obtained as a zig-zag line as shown below: 

 

 3.  When a body moving with a uniform velocity. 

           The slope of AB indicates zero acceleration 

        

                                                                     
4. When a body is moving with uniform acceleration and its initial velocity is not zero 

 

 

                                                                 
 

 

 

 
     5.   When a body is moving with increasing acceleration. 
              Slope increases with time. 
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6. When a body is moving with decreasing acceleration. 
  Slope decreases with time 

 

     
 

 7. When a body is moving with a uniform retardation and its initial velocity is not zero. 

        graph has a negative slope 
 

 
 

 

 Graphical representation of motion (Derivations) 

 

      (i)   Distance-time graph 

      

     For a distance-time graph time is taken on x-axis and distance is taken on y-axis. 

      [Note: All independent quantities are taken along the x-axis and dependent quantities are taken along y-

axis.] 

      OA = CD = u 

      OE = CB = v 

      OC = AD = t                                                                                      

      BD = BC – DC (Change in velocity) 

      AD is parallel to OC. 

      ∴ BC = BD + DC = BD + OA 

      ∴ BC = v and OA = u 

      We get v = BD + u 

      ∴ BD = v – u             ...(1) 

      In velocity-time graph, slope gives acceleration. 
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      Substituting (2) in (1) we get 

      BD = v – u 

      at = v – u 

      ∴ v = u + at                                     Equation of motion (i) 

      (ii)   Equation for position-time relation: 

 

       

      Let us assume, 

      s = distance travelled by the object 

      t = in time t 

      a = with uniform acceleration. 

      ∴ Distance travelled by the object is given by area enclosed with OABC in velocity-time graph. 

      ∴ s = OABC 

      = (area of rectangle OADC) + (area of DABD) 

      = (OA x OC) + 
 

 
 (AD x BD) 

Substituting 

      OA = u, OC = AD = t and BD = at 

      We get 

       

      s = ut + 
 

 
 at²                                          Equation of motion (ii) 

 

      

 

 

 

 

 

 (iii)   Equation for position-velocity relation: 
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      s = distance travelled by the object 

      t = in time t 

      a = moving with uniform acceleration 

      s = area enclosed by trapezium OABC 

       

      

 

 

 

 

 

 

 Substitute value of ‘t’ in (1) 

       

 

 

  

         v² - u² = 2as                                               Equation of motion (iii) 

 What is meant by uniform circular motion? 

Ans: When an object moves in a circular path with uniform speed, its motion is called uniform circular 

         motion.    

                                  
   

 
 


