
• Constant acceleration: g

• Time dependent acceleration: a(t)

• Parabolic motion: constant speed and 
g in 2 dimensions
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Law of Inertia (Galileo)

Constant acceleration



FROM CHAPTER 6, P13 (reworded):

A zoo keeper wants to feed her favorite pet. The monkey is seating on a tree. The 
monkey has learned that if the the banana is thrown aiming at her and she lets herself 
fall from the branch at the same time, she’ll always catch it, regardless of the initial 
speed of the banana, as far as it is enough speed to get to the vertical of where she is. 
Prove that’s true. 

Disregard air friction and treat the banana as a point like object.

Image source: Wired



H -> yes
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From Wikipedia:

See also https://en.wikipedia.org/wiki/The_Monkey_and_the_Hunter

PS: this problem can be solved with the aid of accelerated 
reference frames (non-inertial) … See next:



See also problem 4.9 from the Mechanical Universe for a good example 
of reference frames



Time dependent acceleration

An object at rest starts to accelerate with a(t)=a0e-lt, with l a 
positive constant and t is the time:

• Find the speed after some time t

• Find the distance reached by the object after some time t
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• Verify that for l=0, one retrieves the well-known result of the range 
of a parabolic shot.

• Derive the result for the first correction in l (l<<1). Taylor expansion. 
Beware of q.

Extra



Let’s plot it and study the angle that corresponds to the largest horizontal distance.

Use for instance: DESMOS GRAPHING CALCULATOR (free, flexible and nice plots)

https://www.desmos.com/calculator

https://www.desmos.com/calculator


CODE THAT I WILL SHARE BY EMAIL(MATLAB, MANY OTHER LANGUAGES ARE FINE)



55 deg

60 deg



We usually consider g, the gravitational acceleration, 
constant. 

INTERESTING QUESTION

Is it really constant? How much does it relatively change 
for a height h over Earth’ surface (Earth’s radius R)

We’ll deal with the full variation of g at the end of the 
term!



De revolutionibus orbium coelestium
(On the Revolutions of the Celestial Spheres)

Aristotle: 384 BC-322 BC

Heavier faster than lighter?
Yes!No!

Reference frames: the first revolution!



Hypatia of Alexandria (c.360 – 415 AD)
Influential philosopher, astronomer and 
mathematician. Unfortunately, she was killed 
for her political opinions.



Watch also:

https://www.youtube.com/watch?v=KKLmAYiyd3M

https://www.youtube.com/watch?v=Zy7JQ0lwj1w

https://www.youtube.com/watch?v=KKLmAYiyd3M
https://www.youtube.com/watch?v=Zy7JQ0lwj1w

