Ch 11 Forces
Book p. 342

11.1 Forces Change
Motion

Newton’s 3 Laws of Motion
1.

2.
3.




Motion ana
Forces s

A force is a push or pull (examples:
friction, gravity)

* Newton (N) is the unit for force

— Some require contact between objects, such as
friction

— Some act at a distance,
such as gravity & electromagnetic forces



Net Force

 Total force that affects an object when
multiple forces are combined

* |t depends on:
— Direction
— Size of individual forces




18 Newtons 20 Newitons

Net Force =
2 Newtons

L

F=
20 Newtons

Net Force =
O Newtons




Measuring Net Force

If the forces are going in opposite directions you subtract the
forces to get the net force. The net force will go in the
direction of the greater forces.

Net force = 10N-7N = 3N to the right




If the forces are In the same direction you add
the forces. The box will move to the right
with a net force of 10N (5N+5N)
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What 1s the net force? What
direction?

25N+ 20N =45 N
to the nght

=




What 1s the net force? What
direction?
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Balanced Forces

Same amount of force In opposite directions




Essay Question

**Discuss how to calculate net force In
opposite & In the same directions. Discuss
what a balanced force is. Give lots of
examples!!
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Newton’s 15t Law of Motion
(Inertia)

» Something stays at rest or in motion until
another force acts upon it

— Relates to force & motion

— Objects with no net force acting on them have
either constant or zero velocity

— Force Is needed to start or change motion

— A
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Inertia

 Resistance to change
— Resistance to change in motion

— Directly proportional to the object’s mass

—
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(L THCET)
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Table Cloth Trick!

Put a penny on a piece
of paper & try this!!
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11.2 Force & mass determine
acceleration

Newton’s 2" | aw of Motion—an object’s

acceleration is affected by Its mass & the
amount of force acting on It




\
Lo

Acceleration—change in velocity
(increase /decrease In speed or
change In direction)
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* More force = greater

acceleration (direct P = M
correlation) \ & >OU( 5
« More mass = lower = “7
. 4
acceleration (inverse
correlation)

e Acceleration iIs In the
same direction as the

-
net force acting on it “ -
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(kg) X (m/s?) = (kg-m/s?)

F=MA

Newton = unit for force (mass must be in kg
& acceleration must be m/s squared)
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Calculate Force

1. mass = 20 kg, a = 4 m/s squared
2. mass =20 g,a=2cm/s squared
3. m=1000 kg, a = .05 m/s squared

‘N 1,000 kg .05 m/s/s
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AN 1,000 kg .05 m/s/s

. %

Answer = 50 Newtons
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You can calculate acceleration or
mass If you solve for each:

1. Calculate acceleration
force =12 N, mass =4 kg
2. Calculate mass
force = 15 N, a =5 m/s squared
3. Calculate acceleration
f=10N,m=2¢g
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Forces can change the direction

of motion

» A force can change the direction of an
object without changing its speed if the
force acts at right angles to the motion

* When this happens continuously,
the object is pulled into a
circular motion & Is
referred to as a
centripetal force
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Centripetal Force = (mass . speed sq)

radius

Calculate CF for each:
1. mass =2 kg, speed =2 m/s, r =10 kg
2. m=5Kkg,s=5m/s,r=2Kkg

3. m=12kg,s=5m/s,r=10"~

Az

emammmma. Orbit

Sy

:' :
Centripetal
., force -
Velocityl, = —e--- '

24


http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/c/c9/Centripetal_force_diagram.svg/150px-Centripetal_force_diagram.svg.png&imgrefurl=http://en.wikipedia.org/wiki/File:Centripetal_force.PNG&usg=__SbpFA57Dn4GtQO66XO8-F--Dd8M=&h=126&w=150&sz=9&hl=en&start=133&zoom=1&tbnid=tuHnWvSdEj-2GM:&tbnh=100&tbnw=120&ei=ILIbTqLSIsXViAKV05mmCQ&prev=/search%3Fq%3Dcentripetal%2Bforce%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1600%26bih%3D732%26tbm%3Disch&um=1&itbs=1&iact=rc&dur=547&page=5&ndsp=34&ved=1t:429,r:13,s:133&tx=66&ty=40
http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/c/c9/Centripetal_force_diagram.svg/150px-Centripetal_force_diagram.svg.png&imgrefurl=http://en.wikipedia.org/wiki/File:Centripetal_force.PNG&usg=__SbpFA57Dn4GtQO66XO8-F--Dd8M=&h=126&w=150&sz=9&hl=en&start=133&zoom=1&tbnid=tuHnWvSdEj-2GM:&tbnh=100&tbnw=120&ei=ILIbTqLSIsXViAKV05mmCQ&prev=/search%3Fq%3Dcentripetal%2Bforce%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1600%26bih%3D732%26tbm%3Disch&um=1&itbs=1&iact=rc&dur=547&page=5&ndsp=34&ved=1t:429,r:13,s:133&tx=66&ty=40

Blood spins In centrifuges to
separate the mixture

> &=

e ]
¢ plasma
¢ WBCs & platelets

'EFIBCs
A4

25


http://www.google.com/imgres?imgurl=http://www.jonbarron.org/images/blood_components.gif&imgrefurl=http://pharamcytimes.wordpress.com/category/human-anatomy-physiology/the-blood/&usg=__ojsyAQ5qvbfLBrnHoC5sc5vWZdA=&h=303&w=389&sz=7&hl=en&start=11&zoom=1&tbnid=ZFlOr5DxubACtM:&tbnh=96&tbnw=123&ei=67IbTsxDo-aIAteh8KIJ&prev=/search%3Fq%3Dblood%2Bcentrifuge%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1600%26bih%3D732%26tbm%3Disch&um=1&itbs=1
http://www.google.com/imgres?imgurl=http://www.jonbarron.org/images/blood_components.gif&imgrefurl=http://pharamcytimes.wordpress.com/category/human-anatomy-physiology/the-blood/&usg=__ojsyAQ5qvbfLBrnHoC5sc5vWZdA=&h=303&w=389&sz=7&hl=en&start=11&zoom=1&tbnid=ZFlOr5DxubACtM:&tbnh=96&tbnw=123&ei=67IbTsxDo-aIAteh8KIJ&prev=/search%3Fq%3Dblood%2Bcentrifuge%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1600%26bih%3D732%26tbm%3Disch&um=1&itbs=1

e [

11.3 Forces act in pairs > >ﬁ“§
- [\

Newton’s 3" Law of Motion—for
every action, there is an equal
opposite reaction

* The 2 forces are:
— Equal
— In opposite directions
— Occur simultaneously
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Example

* When you push down on a table, the force
from the table’s resistance increases
Instantly to match your force
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Newton’s 3 laws describe &
predict motion

 Allows the calculation of motion In objects

 EXxplains changes in the motion of objects,
such as a squid moving forward when
squirting water backward
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11.4 Forces transfer
momentum

» QObjects in motion have momentum

« Momentum--inertia for moving objects

» Moving objects tend to keep moving at
a constant velocity

 Momentum is a vector (has both size &
direction)

angular
momentum
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Momentum = Mass X Speed
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BEFORE AFTER
m= 3000 kg

m =300 kg
w=10m/s

« Adding momentum of
2 objects Is similar to
adding net forces
A force changes the
object’s momentum
* \When objects collide, the
velocity of each will change
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Velocity—speed & direction
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Momentum Is transferred during
a collision

 Colliding objects exert
equal & opposite forces
on each other while In
contact

 Forces during collision
will change the velocity
of each object

Pearson Education, publishing as Addison Wesley.
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Car Truck

mass (kg) 1000 mass (kg) J000
vel. {m/s) 200 vel. (m/s) 0.0
mom. (kgm/s) | 20000 mom. (kg m/s) 0

wel. {m/s) 200 wel. {m/s) 0.0
mom. (kg m/z) | 60000 mor. (kg m/s) 0




Momentum Is e |

conserved o 1 ot -&*2

* If no forces act on an object, the total
momentum will not change

« Example

— In a collision, forces are equal, opposite, & act
over the same period of time

— So momentum IS zero
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