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Model answer to discussion on F = ma
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Consider the equation

This tells us that acceleration depends on resultant force and mass. In fact it is directly proportional to the resultant force and inversely proportional to the mass.

Hence logically if we wish to know what happens to the acceleration over a period of time we need to think about any changes in resultant force and mass that occur. 

Consider the forces acting on the rocket:



The combined effect of m and g decreasing with time causes the resultant force T – mg to increase with time. This fact alone would cause the acceleration to increase with time as acceleration is directly proportional to resultant force.

m alone decreasing would cause an increase in acceleration as acceleration is inversely proportional to mass. 

Answer: The acceleration of the rocket would increase with time (assuming the thrust remains constant).

However…….ALL OF THE ABOVE ASSUMES NEGLIGIBLE AIR RESISTANCE.

Consider the effect of air resistance alone on the acceleration.


Air resistance acts downwards, so its presence causes the resultant force upwards to decrease and therefore the acceleration decreases.


The size of air resistance depends on the speed of the rocket and the density of the air.

As the rocket rises its speed increases. This factor alone causes an increase in air resistance.

However, as the rocket gets higher the air density decreases (the air is “thinner”). This factor alone causes a decrease in air resistance.

Whether or not air resistance increases or decreases with time depends on how the rate of increase of speed compares to the rate of decrease in air density. It is certainly true, however, that the acceleration of the rocket is decreased by the existence of air resistance.

IN SUMMARY:

The decrease in mass and gravitational field strength cause an increase in acceleration.

The existence of air resistance causes a decrease in acceleration.

WHETHER OR NOT THE ACCELERATION IS CONSTANT, INCREASES OR DECREASES DEPENDS ON WHICH OF THE ABOVE IS THE MOST DOMINANT FACTOR AT ANY PARTICULAR TIME. We do not have enough information in the question to give a definitive answer.

� EMBED MS_ClipArt_Gallery  ���


Physics @ gc








� EMBED Equation.3  ���





T = thrust





mg = weight





Clearly in this case resultant force F = T – mg





Hence  � EMBED Equation.3  ���





How does T vary with time? ….. It is CONSTANT (rtq!)





How does m vary with time?…... It DECREASES (due to fuel being burnt)





How does g vary with time?……. It DECREASES (as the rocket moves further from the Earths surface the gravitational field strength becomes smaller… only slightly for a firework rocket!!)
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