Section Check In – 3.03 Forces and Newton’s Laws

Questions

.1	Two forces of magnitudes 8 N and 12 N act at a point O. Given that the two forces are perpendicular, determine the magnitude of the resultant.


 2.	A car of mass 1500 kg is travelling on a horizontal road. The driving force of the car is 
2000 N, and the total resistance force is 200 N. Calculate the acceleration of the car.




 3.	In this question, the unit vectors  and  are horizontal and vertically uplands respectively



	A particle is held in equilibrium under the action of its own weight and two external forces  N and N


	(a)	State the value of .

	(b)	Determine the mass of the particle.






 4.	A particle of mass 0.5 kg is acted on by forces N, N and N, where i and j are mutually perpendicular unit vectors, and c and d are constants. Find c and d, given that the particle has an acceleration of m s–2.


.5	Three forces act on a particle. The first force has magnitude P N and acts horizontally due east. The second force has magnitude 5 N and acts horizontally due west. The third force has magnitude 2P N and acts vertically upwards. The resultant of these three forces has magnitude 25 N. Determine the value of P.


 6.	With the aid of a force diagram, explain why you feel heavier when standing in a lift which is accelerating upwards.








 7.	A particle is acted on by a force N, where i and j are two mutually perpendicular unit vectors. When an additional force N is applied to the particle, its acceleration is parallel to the vector . When this additional force is applied in the reverse direction, the acceleration of the particle is parallel to the vector . Find  and .
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 8.	In the sport of curling, a heavy stone is projected across a horizontal ice surface. One player projects a stone of weight 180 N, which moves 36m in a straight line and comes to rest 24s after the instant of projection. The only horizontal force acting on the stone after its projection is a constant frictional force between the stone and the ice. Find the magnitude of the frictional force acting on the stone.


 9.	A stone of mass 150 grams is dropped from rest at ground level into a well. The resistance force on the stone is 0.12 N. When you drop the stone you hear it hit the water 4 seconds later.


(a)	Estimate the depth of the well. [Take m s–2.]

(b)	How accurate do you think the model is?


10.	Particles P and Q, of masses 0.4 kg and m kg respectively, are joined by a light inextensible string which passes over a smooth pulley. The particles are released from rest at the same height above a horizontal surface; the string is taut and the portions of the string not in contact with the pulley are vertical. Q begins to descend with acceleration 2.45 ms−2 

	(a)	Calculate the tension in the string while Q is in motion.


	Q reaches the surface 0.3 s after being released. Subsequently Q remains at rest and P never reaches the pulley. 

	(b)	Determine the greatest height of P above the surface.


Worked solutions


.1	 N



 2.	m s–2.



 3	(a)	 


	(b)	 

		 kg



 4.	




	, ,    , 


 5.	
	P
2P
5


	 

	 


	 or  BC


Since  defined as acting due east, in opposite direction to the 5 N force acting due west, then  




 6.a
W
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lift

you












When accelerating upwards,  must be positive, so, so the normal reaction with the floor of the lift is greater than the weight, and you feel heavier.





 7.	, so 



	, so 



	, , 




 8.	  

	 N (3sf)


 9.	(a)	Applying Newton’s second law:
a
0.15 g
0.15 kg
0.12 N


		

		

		Applying suvat: 
		so the well is 72 metres deep.


	(b)	Not very accurate, as the resistance will not be constant, but would increase with the speed of the stone.
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10.	(a)	
	At P
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	At Q


 

	
	
Overall

 
	




		 

	(b)	Distance Q moves from starting point to surfaceOCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. 
© OCR 2020 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.
OCR acknowledges the use of the following content: n/a
Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk
We’d like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.
Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding organisation, you can request more information by completing the Expression of Interest form which can be found here: www.ocr.org.uk/expression-of-interest
Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: 
www.ocr.org.uk/i-want-to/find-resources/



 m
		Distance of P above surface when Q reaches surface 

 m
		Velocity of P when Q reaches the surface 

 ms-1
		Further distance travelled by P after Q reaches surface 

 m
		Greatest height of P above the surface 
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