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Section Check In – 3.02 Kinematics

Questions

Take the value of g to be 9.8 m s–2

 1.	A particle is projected vertically upwards with a speed of 10 ms–1.
	Find the greatest height reached by the particle.


 2.	A train leaves station A and accelerates at a uniform rate of 0.8 ms–2 for 25 seconds. It then maintains a constant speed for 2 minutes until it approaches a second station. The train decelerates uniformly for 20 seconds until it comes to rest at station B. Find the distance between station A and station B.


 3.	An athlete running in a straight line on a horizontal track in a 100m race. She starts from rest and has constant acceleration until she reaches a speed of 14 ms−1 when t = T. She maintains this constant speed until she decelerates at a constant rate of 1.75 ms−2 for the final 4 s of the race. She completes the race in 11 s.

	(a)	Sketch a velocity time graph to represent the athlete’s race.

	(b)	Calculate T, the time taken to reach the constant speed of 14 ms-1.





 4.	The acceleration of a particle P moving in a straight line is  ms−2, where t is the time in seconds. It is given that when , the velocity of P is 9 ms-1. Find the velocity of P when . 


 5.	Two particles, A and B, are initially 37.5 m apart. A is projected in a straight line directly towards B with initial speed 2 ms–1 and accelerates uniformly at 0.6 ms–2. At the instant when A is released, B is projected in a straight line directly towards A with an initial speed of 3 ms–1 and it accelerates uniformly at 0.4 ms–2. The particles collide at point C.
	Find the distance from A’s starting point to C.





 6.	(a)	Using the equations  and , show that the displacement of a 
		particle moving with constant acceleration can be given by the formula .

	(b)	A particle starts from a fixed point O with velocity 8 ms–1 and accelerates at a constant rate of 3 ms–2 until it reaches a velocity of 20 ms–1. How far will it be from O at this point?



 7.	A particle P is projected from a fixed point O. It passes O again after it has been moving for 
2 and 6 seconds, respectively.
	By modelling the path of the particle between 2 to 6 seconds as a parabola,


	(a)	show that the displacement of P at time t seconds is given by 

	(b)	find the time at which P is instantaneously at rest



	(c)	find the distance travelled by P between s and s

	(d)	show that P is moving with constant acceleration.


 8.	The diagram below shows the (t, v) graph of a car moving along a straight road, where       v m s−1 is the velocity of the car at time t s after it passes through the point A. The car passes through A with velocity 18 ms−1, and moves with constant acceleration 2.4 ms−2 until t = 5. The car subsequently moves with constant velocity until it is 300 m from A. When the car is more than 300 m from A, it has constant deceleration 6 ms−2, until it comes to rest.

[image: C:\core\files\questions\1484585371\3890Mathematics4728-012013Jun\img\p3_01_150.png]
	
	(a)	Show that the greatest speed of the car is 30 ms-1

	(b) 	Show that the distance from A of the car when it is at rest is 375 m





 9.	A particle P moves in a straight line. At time t s after passing through a point O of the line, the displacement of P from O is x m. Given that , 

	(a)	find the 


			(i)	velocity of P when  


			(ii)	acceleration of P when  


	(b)	Show that the displacement of P from O is  when P has its minimum velocity.


10.	A particle P is projected vertically upwards, from a point 0.539 m above the ground, and reaches its greatest height 0.5 s after the instant of projection. Calculate the speed of P immediately before it strikes the ground.
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Worked solutions


 1.	ms–1

	 ms–2

[bookmark: _GoBack]	 ms–1


	Let the greatest height reached be 


	

	

	m (3 s.f.)



 2.	Distance covered while accelerating m

	Maximum speed m s–1

	Distance travelled at constant speed m

	Distance travelled while decelerating m


	Total distance between A and B mkm.


 3.	(a)	
[image: ]v
t
14 ms-1
T
7
11




	(b)	Area under graph  

		Where  speed when finishing race.

		 

		s 



 4.	 

	When  

	When ms-1



 5.	For A, 

	For B, 

	


	

	

	

	

	

	So the distance from A’s starting point to C is given by

	m



 6.	(a)	Rearranging  gives 


		Substituting for  in  gives

		

		

		

		so 


	(b)	 ms–1

		ms–1

		ms–2


		

		

		m





 7.	(a)	 and  are solutions of 

		so 
		and therefore

		

		


	(b)	

		Particle is at rest when 

			                             

			                               s



	(c)	When , 



		The distance travelled between  and  is m


	(d)	
		This is not dependent on t so the particle is moving with constant acceleration.



 8.	(a)	 


	(b)	Distance travelled to decelerate  

		Therefore total distance from A: m




 9.	(a)	(i)	 , when  (oe BC)



		(ii)	 , when  



	(b)	Minimum velocity is when   s

		When  




10.	Maximum height,  ms-1


Total displacement   
therefore speed is 5.88 ms-1.
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