November 17, 2016

Newton’s Law of Universal
Gravitation

* Newton found a force of attraction
between any two things with mass
* Newton’s Law of Univ | Gravitation:
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« T = distance between the two masses in m

» m, and m, = masses measured in kg
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Our Force of Gravity

* Based on Newton’s Law of Universal Gravitation
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* What is the value fer the acceleration of gravity on the top of
Mount Everest? (altitude = 8,848 m) g
* Radius of Earth =6.371x10° m |’
K
mj - QI ﬁ?('/\/\

Q-G e (5745
G\ﬂ? e /D >7%0 > - 4;.78/\4/%)

<(° B K +%8‘(‘8§




November 17, 2016

Newton’s Law of Universal
Gravitation

* The larger the two masses, the larger the attraction

« The larger the distance between the two masses, the force of
attraction falls away very quickly.
* *Inverse-Square Law:
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Our Force of Gravity

* Ingeneral....

* Use F, = mg when we are here on Earth

m: m,
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« Use F, =G if we are leaving Earth
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Universal Gravitation and
Centripetal Forces

Example 8

Calculate the period of the moon around the earth in days based on )
Newton’s Law of Universal Gravitation. Treat the Earth and Moon as point
sources

Necessary Constants: Objects get treated at point sources
Mass of Earth = 5.97 x 1024 kg when their size is negligible based on
the other sizes or distances also
Mass of Moon = 7.35 x 1022 kg being calculated.
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Distance Between
Earth & Moon=3.84x 108 m
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