June 19, Week 3

Today: Chapter 4, Newton’s Third Law

Homework #3 Is due tomorrow.

Problem #1 had a typo in it. Both ships have velocities that are in
miles per hour.
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‘ No single force determines the acceleration. I

Units: Newton is a unit simplification.
ma = kg -m/s?
YF =N

‘N:kg-m/SQI
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Second Law Exercise

A spaceship is floating sideways from point A to B in the middle of
outer space. At B the spaceship turns on its engines and moves to
point C'. At C the engines are again turned off and the spaceship
floats to point D. Which of the following picture correctly shows the
spaceship’s trajectory from A to D?
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Second Law Exercise

A spaceship is floating sideways from point A to B in the middle of
outer space. At B the spaceship turns on its engines and moves to
point C'. At C the engines are again turned off and the spaceship
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Second Law Exercise

A spaceship is floating sideways from point A to B in the middle of
outer space. At B the spaceship turns on its engines and moves to
point C'. At C the engines are again turned off and the spaceship
floats to point D. Which of the following picture correctly shows the
spaceship’s trajectory from A to D?
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Newton’s Third Law

For every action, there is an equal but opposite reaction.

fiﬁ&onB

ﬁA on g = Force that A exerts on B

ﬁB on 4 = Force that B exerts on A

ﬁB on A

Third Law: \ﬁ; = —Fy onBl

| Action and Reaction are applied to different
Always remember: .
objects!
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Forces on Ball from Messi: Kick EM on B
Forces on Ball from ground
o Normal 10 1z, Static friction fB

- Long-Range Force on Ball: Weight w;

Forces on Messi from Ball: Kick KB on M
Forces on Messi from ground

Normal 10, ,;, Static friction fM KB
Long-Range Force on Messi: Weight W, ~~ <— T

Kuron B IS equal to K on ar, but since there
IS more friction on Messi, the ball moves,
Wi

Messi does not.
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Third Law Exercise

A 200-N crate Is placed on a horizontal surface. The reaction to the

force of gravity on the crate is:

(a) The 200 NV upwards normal force on the crate

(b) The 200 NV downwards force on the crate

(c) The 200 N downwards force on the earth

‘ (d) The 200 N upwards force on the earth I

(e) Intentionally left blank

First and Second Law

Weight = W = Toonp S
the downwards force that earth
exerts on box

Reaction = ﬁ; on £ Upwards
force that box exerts on earth
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Applying Newton’s Laws

There are two main tasks for which we will apply Newton’s Laws

e To find the magnitude and sometimes direction of unknown
forces

e To find the acceleration of masses

It is imperative that we always identify and use the forces acting ON
objects (and not the forces exerted by objects).

a = 0 are called equilibrium or statics problems

a + 0 are called dynamic or kinetics problems
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Steps for applying Newton’s Laws in problems:
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(1) Draw a picture
(2) For any object with mass, identify the forces acting on that object
(3) For each object with mass, draw a free body diagram.

(4) Find the net force components from vector addition and apply
the component form of Newton’s Second Law:
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Steps for applying Newton’s Laws in problems:

(1) Draw a picture
(2) For any object with mass, identify the forces acting on that object
(3) For each object with mass, draw a free body diagram.

(4) Find the net force components from vector addition and apply
the component form of Newton’s Second Law:

‘ZFx:maxI ‘ZFy:mayI

(5) Solve for unknowns
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