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Section Check In – Mechanics: Forces
                                 
Questions

Take g = 9.8 unless instructed otherwise
1.	A brick rests on rough horizontal ground.  A child pushes the brick with a horizontal force but it does not move.
[image: ]
	Draw a diagram showing all the forces acting on the brick.


2.	A brick rests on rough horizontal ground.  A child stands on the brick.

[image: ]
	Draw a diagram showing all the forces acting on the brick.


3.*	A particle of mass 2 kg is at rest on a smooth inclined plane which makes an angle of 20 with the horizontal. It is held in equilibrium by a horizontal force P. Find P.


4.	The following three forces act on a particle.  Each force is measured in Newtons.

	 


	Find the magnitude of the resultant force.


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




6.*	The diagram shows three forces of magnitude 33 N, 19 N and 12 N acting on a particle of mass 0.1 kg.

                                33 N
19 N
12 N
0.1 kg


(i)	Explain why, regardless of their directions, these forces cannot be in equilibrium.

(ii)	What is the minimum possible acceleration of the particle, and what can you deduce about the directions of the three forces when the acceleration has this value.


7.	A mass of 2 kg rests on a rough horizontal table.  It is connected to a mass of 0.5 kg by a light inextensible string.  The string passes over a smooth pulley at the edge of the table so that the mass of 0.5 kg hangs freely.
[image: ]
	The system is in equilibrium. Find the force of friction on the 2 kg mass.


8.*	A book of mass 1.5 kg rests on a rough slope inclined at an angle of 24° to the horizontal.  The book is about to start slipping down the slope.  Find the coefficient of friction between the book and the slope.




9.*	Three people are trying to move a box of mass 60 kg across a rough horizontal floor.  The view from the top is shown below.
[image: ]
	(i)	The resultant of the three forces is in the direction of the 100 N force. Calculate angle θ.
	(ii)	The box is above to start sliding on the floor.  Find the coefficient of friction between the box and the floor.

10.*	Points P and Q are on a horizontal ceiling.  A is a particle of mass 5 kg.  B is a particle of mass m kg.  A is connected to P, B is connected to Q and A is connected to B.  Each of the three connections is made by a light inextensible string. 
[image: ]
	Find:
· the tensions in the three strings,
· m.





Extension

Several pulley systems are shown below.  Each supports a weight W.  All pulleys are smooth and light and the rope is light and inextensible; any connecting rods are also light and inextensible.  For each pulley system, calculate the tension in the rope.

(a) 			                          (b)                                             (c)
[image: ]     [image: ]   [image: ]

Investigate other pulley systems. Can you invent systems where the tension has different values to those you calculated above?


Worked solutions

1.	
[image: ]

2.	
[image: ]


3.	Resolving along plane: 2 kg
20
P
R
2g


	N








4.	
	Magnitude 2N.



5. a
W
R
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.



6.	(i)	The forces form the sides of a vector triangle when in equilibrium. But  , so this is not possible.
	(ii)	The smallest acceleration is when the 19 N and 12 N force are in the opposite direction to the 33 N force, producing a net force of 2 N, and an acceleration of 20 m s–2.


7.	Consider forces on the 0.5 kg mass.

	 

	Consider horizontal forces on the 2 kg mass

	 


8.
1.5 kg
24
F
R
1.5g


	Resolving parallel to slope:  

	Resolving perpendicular to slope:  

	About to start slipping so  

	 





9.	(i)	Resolving perpendicular to the 100 N force:  

		 

		 


	(ii)	Resolving parallel to the 100 N force:  

		 

		 as on point of slipping

		 


10.	
[image: ]

	Resolving horizontally for A:  

	 
	

	Resolving vertically for A:  

	 

	 

		

	Resolving horizontally for B:  

	 
	

	

	Resolving vertically for B:  

	 




Extension

[bookmark: _GoBack]The pulleys are smooth so the tension in the rope is the same all the way along.


(a)	 


(b) 	
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