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3. FORCES
• State what is meant by scalar and vector quantities and give common examples of each • Add two vectors to determine a resultant by a graphical method
• Balanced and unbalanced forces

• Free-body diagram

• Friction
(a)
Describe the effect of balanced and unbalanced forces on a body
(b)
Describe the ways in which a force may change the motion of a body
(c)
Identify forces acting on an object and draw free body diagram(s) representing the forces acting on the object (for cases involving forces acting in at most 2 dimensions)
(d)
Solve problems for a static point mass under the action of 3 forces for 2-dimensional cases (a graphical method would suffice)
(e)
Recall and apply the relationship resultant force = mass x acceleration to new situations or to solve related problems
(f)
Explain the effects of friction on the motion of a body
Friction (F = (R): A force that

· exists between two surfaces when at least one is rough

· is due to microscopic surface irregularities of surfaces

· opposes sliding motion between two surfaces

· increases with applied force until maximum value (limiting friction) 

· is proportional to the normal reaction R from the surface in contact

· is zero when there is no force applied on the object even if one of the surfaces is rough

· is zero when surfaces are smooth even if a force is applied and/or object is moving

· can exist between non-solids in contact

· depends on the nature of the surfaces in contact which determines (.

· accelerates a non free rolling wheel (or wheel connected to an engine) 
1)
Draw and indicate the magnitude of the friction in the following cases given that the limiting friction is 5 N (Not to scale). Use a coloured pen.
(a)



  (b)



     
(c)
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(d)



(e)



      
(f)


2)
Draw the direction of friction in the examples of friction at work below. Use a coloured pen.


(a)



(b)




(c)

  Left foot walking forward
    wheels are rolling freely and

ball-point moving to right

Right foot bend &stationary
   trolley moves to the left


(d)



(e)




(f)




ball sliding down slope

ball rolling down slope
4 –wheel drive car


Gravitational Force (
[image: image2.bmp]): Attraction between two masses. G is the universal gravitational constant.

When an object is put on a support, the gravitational force (g.f.) is the pulling force due to the earth experienced by the body itself and only the support experiences the weight (W) which is equal to the magnitude of the gravitational force.

g.f. = W = mass (m) x gravitational acceleration (g) where g is taken to be 10 m/s2
Hence the earth’s gravitational field strength is 10 N/kg since there is a force of 10 N acting on a mass of 1 kg from the above formula.

Tension: 
Force acting in ropes and springs due to attractive forces among molecules

      
resisting external force applied.

· Each rope/spring experiences only one tension value along either or both directions along the rope/spring.

· Direction of tension depends on object considered or referred to.

3)
Draw the direction of the tension in the following diagrams. Use a coloured pen.











      spring being compressed




Normal Reaction: 
A force perpendicular to the surface arising from action force at the

point of contact and application.

4)
Draw the normal reactions for the following diagrams. Use a coloured pen.



ladder leaning


cylinder


    against wall


resting on



man on skates







slope




pushing against













wall








        box resting on 
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In each case, a rock is acted on by one or more forces. All drawings are in the vertical plane and friction is negligible except when noted. Draw on the free body diagram (in dotted lines) all the forces acting on the rock. Label the forces e.g. T for tension, R for normal reaction, f for friction and G for gravitational force or W for weight
	1. Static.



	2. Static. 
	3. Falling rock. 

    No friction.
	4. Static.

	5. Static.
	6. Static.
	7. Static.
	8. Static.

	9. Sliding without friction.
	10.   Static friction prevents sliding.
	11. Sliding at constant speed without friction.
	12.  Falling at constant speed.

	13.  Decelerating due to friction.
	14.  Rising in a parabolic path.
	15. At the top of a parabolic trajectory.
	16. Tied to a rope and accelerated upwards at 10 m/s2 without friction.
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