
http://en.wikipedia.org/wiki/Two_New_Sciences
The Discourses and Mathematical Demonstrations Relating to Two New Sciences
(Discorsi e dimostrazioni matematiche, intorno a due nuove scienze, 1638) was Galileo's final book 
and a sort of scientific testament covering much of his work in physics over the preceding thirty years.
Unlike the Dialogue Concerning the Two Chief World Systems, it was not published with a license 
from the Inquisition; after the heresy trial based on the earlier book, the Roman Inquisition had banned 
publication of any work by Galileo, including any he might write in the future. After the failure of 
attempts to publish the work in France, Germany, or Poland, it was picked up by Lowys Elsevier in 
Leiden, The Netherlands, where the writ of the Inquisition was of little account.
The same three men as in the Dialogue carry on the discussion, but they have changed. Simplicio, in 
particular, is no longer the stubborn and rather dense Aristotelian; to some extent he represents the 
thinking of Galileo's early years, as Sagredo represents his middle period. Salviati remains the 
spokesman for Galileo.

http://en.wikipedia.org/wiki/Galileo_Galilei

Galileo Galilei

http://en.wikipedia.org/wiki/Dialogue_Concerning_the_Two_Chief_World_Systems
The Dialogue Concerning the Two Chief World Systems was a 1632 book by Galileo, comparing 
the Copernican system, and the traditional Ptolemaic system. In the Copernican system the Earth and 
other planets orbit the Sun, while in the Ptolemaic system everything in the Universe circles around the 
Earth. The Dialogue was published in Florence under a formal license from the Inquisition. In 1633, 
Galileo was convicted of "grave suspicion of heresy" based on the book, which was then placed on the 
Index of Forbidden Books, from which it was not removed until 1835.

The whole book Discourses and Mathematical Demonstrations Relating to Two New Sciences
can be found at         http://oll.libertyfund.org//files/753/0416_Bk.pdf



According to the reference frame of the figure:

Galileo: projectile motion can be understood by analyzing 
the horizontal and vertical components of the motion separately. 

,0,0,0 000 === yxtFor convenience:

vertical motion
constant acceleration

2

0

2

0

tgygtv

gav

y

yy

-=-=

-==

horizontal motion (no air resistance)
constant velocity

tvx
avv

x

xxx

0

0 0
=

==

Projectile Motion

An object projected horizontally will reach the ground in the same time
as an object dropped vertically.
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Example

Two balls having different speeds roll off the edge of a horizontal table
at the same time. Which hits the floor sooner, the faster or the slower ball?

They hit at the same time



Ex. 3-4  A motorcycle speeds horizontally off a 50 m high cliff. How fast must it
leave the cliff top to land on level ground 90 m from the base of the cliff?
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Example

,0,0 00 == yxWhen we choose                           then x and y give the displacements in these 
directions

,0,0 00 == yx

,0,0 00 == yx



Now there are initial vertical and horizontal components of velocity

Object projected upward
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Notation and Notes

The projectile is launched with initial velocity

The components are:



Example

Where will the ball land?



What should the boy on the tree do avoid being hit by the bullet?

Example



Where will the boy land?

Example



Examples

A football is kicked at an angle 37 degrees with velocity 20 m/s.
Calculate: (a) the maximum height; (b) the time of travel before it hits the ground;
(c ) how far away it hits the ground; (d) the velocity vector at maximum height;
(e) the acceleration vector at maximum height

(d) there is no vertical component, only horizontal: 16m/s 
(e) Acceleration is the same throughout, pointing downward
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Range

Derive a formula for the horizontal range R of a projectile in terms of its initial
velocity v0 and angle theta0. The horizontal range is defined as the horizontal
distance the projectile travels before returning to its original height.
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Projectile Motion is Parabolic
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Problems 



Problems 



Relative Motion

A man in a small boat is trying to cross a river that flows due west with a 
current. The man starts on the south bank and is trying to reach the 
north bank directly north from his starting point. In which direction should he
head?

BW- boat with respect to the water
WS – water with respect to the shore

BS- boat with respect to the shore



A boat heads directly north from the south shore. The river has a 
current from east to west. Find the boat velocity relative to the shore. 
How far downstream will the boat arrive?

Example

BW- boat with respect to the water
WS – water with respect to the shore

BS- boat with respect to the shore
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Problem


