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					MOTION
1. ORIGIN: Origin is a fixed point by which the position of an object is explained.
The distances measured towards right from is positive and towards left side is negative.
2. REST: An object is said to be in rest, if its position does not change with respect to time.
3. MOTION: An object is said to be in motion, if its position changes with respect to time.
4. UNITS OF SYSTEM: The units of physical quantities are measured in two systems.
1. M.K.S. System : Length is measured in meters, Mass is measured in kilogram 			       and time is measured in second
2. C.G.S. System: Length is measured in centimeters, Mass is measured in gram 
     And time is measured in second.
5. DISTANCE: (i) The total path length covered by an object is called distance.
(ii) It is denoted by a symbol s.
(iii) Distance (s) = Final position – Initial position
(iv) Unit of distance: 									M.K.S. SYSTEM: meter.
	C.G.S. STEM: centimeter
(v) Distance is always positive.
(vi) Distance has only magnitude.
       6.  DISPLACEMENT: (i) Distance with the direction is called Displacement.
			OR The shortest distance measured from initial position to the final position					 of an object is called displacement.
			(ii) Displacement is denoted by a symbol s.
			(iii) Displacement = Final position – Initial position
(iv) The unit of displacement: 									 M.K.S. SYSTEM: meter.
	 			C.G.S. SYSTEM: centimeter
			(v) Displacement may be positive, negative or zero.
			(vi) Displacement has direction and magnitude.

	EXAMPLE: (a) An electron is revolving in a circular path of radius r. What are the 					displacement and distance?
			Radius = r.  Distance = Circumference = 2π r	Displacement = 0
		(b) A girl is walking along a semicircular path of radius r. What are the displacement 				and the distance? 
			Radius =r. Distance = 2r + π r = 2r + (22r/7) = (36r)/7
			Displacement = 2r. 
7. DISPLACEMENT IS ZERO, BUT DISTANCE IS NOT ZERO:									 If the initial position and final position are same, displacement is zero.
		EXAMPLES:
A. A boy goes to school from his home, which is 2km away from the home. He came to know that the school remains closed. Immediately, he returns back to home. 
TOTAL DISTANCE: ACTUAL LENGTH TRAVELLED BY HIM:
		= Distance from home to school + school to home
		= 2km + 2km
		= 4km.
DISPLACEMENT: INITIAL POISITION AND FINAL POSITION BOTH ARE HOME.			The displacement is zero.
B. A man leaves his home at 5.30 am, for a morning walk and returns at 6.15 am. 
Since the initial position and final position are home, the displacement is zero.
C. An athlete completes one round of circular track of diameter 14 m in 7 s. 	
Radius = 7 m
			The distance travelled by him in 7 s = Actual path length
= Perimeter of the circular track

     Displacement = Since the initial position and the final position are same,   						   displacement is zero. 
D. The displacement of an object is closed path is zero, if the initial position and the final position are same. 
8. UNIFORM MOTION: (i) If an object covers equal distances in equal time intervals of time, 				an object is said to be in uniform motion.
(ii) The speed of an object is called uniform speed. 
(iii) The speed is constant.
(iii) The acceleration of an object is zero.
(iv) The graph between the position and time is a straight line. The slope of the graph between the position and the time is speed.
(v) The graph between the speed and the time is a straight line parallel to the time axis. The area of the graph is the distance travelled by an object.
	EXAMPLE: 
I. The position of a car at different time is given below:
	TIME
	
	POSITION
	

	t1
	8.00 am
	x1
	0 km

	t2
	8.30 am
	x2
	8 km

	t3
	9.00 am
	x3
	16 km

	t4
	9.30 am
	x4
	24 km

	t5
	10.00 am
	x5
	32 km

	t6
	10.30 am
	x6
	40 km


In this example,
Time taken or Change in the time:               t2-t1 = t3 – t2 = t4 – t3 = t5 – t4 = t6 – t5 = 30 minutes
Change in the position =Distance  x2-x1 = x3 – x2 = x4 – x3 = x5 – x4 = x6 – x5 = 8 kilometers.
So, car travelled a distance of 8 km in every 30 minutes.
   The car is said to be in uniform motion.
II. The position of a car at different time is given below:
		TIME
	
	POSITION
	

	t1
	8.00 am
	x1
	10 km

	t2
	8.30 am
	x2
	20 km

	t3
	9.00 am
	x3
	30 km

	t4
	9.30 am
	x4
	40 km

	t5
	10.00 am
	x5
	50 km

	t6
	10.30 am
	x6
	60 km


In this example,
Time taken or Change in the time:               t2-t1 = t3 – t2 = t4 – t3 = t5 – t4 = t6 – t5 = 30 minutes
Change in the position = Distance   x2-x1 = x3 – x2 = x4 – x3 = x5 – x4 = x6 – x5 = 10 kilometers.
So, car travelled a distance of 10 km in every 30 minutes.
   The car is said to be in uniform motion.
9. NON-UNIFORM MOTION: (i) If an object travels unequal distances in equal time intervals				 or equal distances in unequal time intervals, object is said to be 				in non-uniform motion.
(ii) Speed is not constant.
(iii) Object accelerates or decelerates.
(iv) The graph between the position and the time is not a straight line. It is a curve. 
(v) The area of the graph between speed and time gives the distance.
EXAMPLES: 
I. The position of a car at different time is given below:
			TIME
	
	POSITION
	

	t1
	8.00 am
	x1
	0 km

	t2
	8.30 am
	x2
	7 km

	t3
	9.00 am
	x3
	17 km

	t4
	9.30 am
	x4
	25 km

	t5
	10.00 am
	x5
	38 km

	t6
	10.30 am
	x6
	49 km


In this example,
Time taken or Change in the time:               t2-t1 = t3 – t2 = t4 – t3 = t5 – t4 = t6 – t5 = 15 minutes
Change in the position = Distance	x2-x1 = 7 km, 		x3 – x2 = 10 km		x4 – x3 = 8 km						x5 – x4 = 13 km		 x6 – x5 = 11 kilometers.
			The change in position or distance is not same,  
So, car travelled is said to be in non-uniform motion.
II. The position of a car at different time is given below:
			TIME
	
	POSITION
	

	t1
	8.00 am
	x1
	0 km

	t2
	8.20 am
	x2
	9 km

	t3
	8.35 am
	x3
	18 km

	t4
	9.00am
	x4
	27 km

	t5
	9.30 am
	x5
	36 km

	t6
	10.05 am
	x6
	45 km


In this example,
Time taken or Change in the time:    t2-t1 = 20 minutes	t3 – t2 = 15 minutes	 t4 – t3 = 25 minutes
      t5 – t4 =30 minutes 		t6 – t5 = 35 minutes
Change in the time is not same.
Change in the position = Distance	x2-x1 = x3 – x2 =x4 – x3 =x5 – x4 = x6 – x5 = 9 kilometers.
			The change in position or distance is same, but change in time is not same. 
So, car travelled is said to be in non-uniform motion.

10. SPEED: (i) The change in position of an object per unit time is called speed. OR 
The rate of the change in the position of an object is called speed.
      		(ii) It is denoted by a symbol v.
		(iii) Formula for speed:
					

						

						
(iv) Units of speed: M.K.S. SYSTEM: meter/second or m/s			
				      C.G.S. SYSTEM: centimeter/second or cm/s
		(v) Speed is always positive because distance is positive.
11.  VELOCITY: (i) The rate of change in displacement is called velocity.  		 
		(ii) It is denoted by symbol v.
		(iii) Formula for velocity
					

						 

(iv) Units of velocity: M.K.S. SYSTEM: meter/second or m/s			
				      C.G.S. SYSTEM: centimeter/second or cm/s
		(v) Velocity may be positive, negative or zero.
		(vi) Speed with direction is called velocity.
		(vii) It has direction and magnitude.

12. AVERAGE SPEED: (i) The total distance travelled per total time taken is called average speed.
(ii) Formula:										 
(iii)  An object travels with a speed v1 for a time t1, and the remaining distance with a speed v2 for a time t2
		Total distance = v1 t1 + v2 t2
		Total time taken = t1 + t2

		

13. AVERAGE VELOCITY: (i) The total displacement per total time is called average velocity. 
(ii) Formula:										

(iii) If the velocity of an object is changing at a uniform rate, then average velocity is given by 
		
				
	
				where u= initial velocity, v = final velocity.

14. UNIFORM SPEED: (i) If an object travels equal distances in equal time intervals, object is said			 to have uniform speed.
(ii) The speed of an object is constant.
(iii) The speed of an object in uniform motion is uniform speed.
(iv) Acceleration of an object is zero, if it moves with uniform speed.

15. NON-UNIFORM SPEED: (i) If an object travels unequal distances in  equal time intervals or 		equal distances in unequal time intervals, object is said to have non-uniform speed.
(ii) The speed of an object in non-uniform motion is non-uniform speed.
(iii) The object moving with non-uniform speed will have acceleration.

16. ACCELERATION: (i) The rate of change in the velocity is called Acceleration.
(ii) Formula:											

			

		where u = Initial Velocity
		             v = Final velocity
		    	t = time taken
(iii) Units: 											M.K.S. System: meter/sec2  or m/s2
		C.G.S. System: cm/s2
(iv) Examples: (i) When a train leaves the station, the velocity of train increases. 
(v) The final velocity (v) is greater than initial velocity (u).
(vi) It has magnitude and direction. It is a vector quantity.
(vii) It may be positive, negative or zero.

17. DECELARATION OR NEGATIVE ACCELERATION: (i) If the velocity of an object decreases as			 the time passes, object is said to be deceleration.
(ii) Final velocity (v) of an object is less than the initial velocity (u).
(iii) Example: (a) When a train is reaching a station, the velocity decreases and becomes zero.
(b) The direction of negative acceleration is in a direction opposite to 			the direction of velocity.

18. UNIFORM ACCELERATION: (i) If the velocity of an object increases or deceases by 				equal amounts in equal intervals of time, the acceleration of an object				 is said to be uniform.
(ii) Example: The motion of a freely falling body.

19. NON-UNIFORM ACCELERATION: An object can travel with non-uniform acceleration,				 if its velocity does not change equally in equal intervals of time. 
(ii) Example: (a) A car travelling along a straight road increase it speed by 	unequal amounts in equal intervals of time, then the car is said to be 		moving with non-uniform acceleration.

20. If an object starts from rest, the initial velocity of object is zero. u =0
If an object comes to rest because of the application of the brakes, the final velocity is zero. v=0

21. UNIFORM CIRCULAR MOTION: (I) When an object moves in a circular path with uniform speed, its motion is called uniform circular motion.
(ii) The direction of velocity continuously changes due to continuous change in the direction of motion of an object.
(iii) The direction of velocity is along the tangent at any point on the circumference.
(iv) The direction of acceleration is along the radius towards centre.
(v) The acceleration of an object is circular path is called centripetal acceleration.
(vi)  If an object is moving in a circular path of radius r, and completes one round in t second, the speed of an object is given by
		

