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FORCE IS DEFINED AS A PUSH OR PULL
A FORCE MAY GIVE ENERGY TO AN OBJECT AND CAUSE IT TO START MOVING, STOP MOVING, OR CHANGE ITS MOTION.

THE UNIT OF FORCE IS CALLED A NEWTON.(N)
THE FORCE THAT OPPOSES THE MOTION OF AN OBJECT IS CALLED FRICTION.
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FRICTION IS A FORCE THAT OPPOSES MOTION BETWEEN TWO SURFACES THAT ARE TOUCHING.
FRICTION BRINGS AN OBJECT AT REST.  
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WHEN OBJECTS ARE IN CONTACT WITH EACH OTHER, FRICTION ACTS IN A DIRECTION OPPOSITE TO THE MOTION OF THE MOVING OBJECT.

https://www.youtube.com/watch?v=NYVMlmL0BPQ
https://www.youtube.com/watch?v=Ixf9ZyZaE9Q
https://www.youtube.com/watch?v=kKKM8Y-u7ds
Friction with air and the wings of an airplane

http://www.youtube.com/watch?NR=1&feature=fvwp&v=OeUzCjid6fY
http://www.youtube.com/watch?v=zy4A-z2WKhw&feature=fvwp&NR=1
http://www.youtube.com/watch?feature=endscreen&NR=1&v=5ltjFEei3AI
https://www.youtube.com/watch?v=qUgFscMmR3c
TYPES OF FRICTION

SLIDING FRICTION

WHEN TWO SOLID SURFACES SLIDE OVER EACH OTHER, SLIDING FRICTION ACTS BETWEEN THE SURFACES.
https://www.youtube.com/watch?v=CwGQCj_2Fis
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THE AMOUNT OF SLIDING FRICTION DEPENDS ON TWO FACTORS: 

· THE WEIGHT OF THE OBJECT THAT IS MOVING, 

· THE TYPE OF SURFACES THAT THE OBJECT SLIDES ACROSS.

ROLLING FRICTION

WHEN AN OBJECT ROLLS OVER A SURFACE, THE FRICTION PRODUCED IS CALLED ROLLING FRICTION.
WHEELS AND BALL BEARINGS ARE USED TO REDUCE FRICTION.
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THE FORCE OF ROLLING FRICTION IS SMALLER AND EASIER TO OVERCOME.
Maglev Trains

http://www.youtube.com/watch?v=iaElPV0FWJ0
http://www.youtube.com/watch?feature=endscreen&v=EapvQ3ALYJY&NR=1
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THE FORCE OF ROLLING FRICTION IS LESS THAN SLIDING FRICTION.  IT IS EASIER TO OVERCOME OBJECTS ON WHEELS THAN IT IS TO SLIDE THEM ACROSS A FLOOR.
https://www.youtube.com/watch?v=9XtGJXVnQxk
https://www.youtube.com/watch?v=C7NPD9W0kro
STATIC FRICTION

WHEN FORCE IS APPLIED TO AN OBJECT BUT DOES NOT CAUSE THE OBJECT TO MOVE 
STATIC FRICTION OCCURS.

THE OBJECT DOES NOT MOVE BECAUSE THE FORCE OF STATIC FRICTION BALANCES THE FORCE APPLIED.
Great Summary

https://www.youtube.com/watch?v=rVxE-MOWi_E
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WHEN THE FORCE EXERTED ON AN OBJECT IS GREATER THAN THE FORCE OF STATIC FRICTION, THE OBJECT MOVES.  ONCE THE OBJECT STARTS MOVING ALL THE STATIC FORCE IS GONE.

STATIC FRICTION DISAPPEARS AS SOON AS AN OBJECT STARTS MOVING, AND THEN ANOTHER TYPE OF FRICTION IMMEDIATELY OCCURS.

Rolling, Sliding, and static frictions are called Dry Friction.
Friction with water and air is called fluid friction.
FLUID FRICTION
ALL LIQUIDS AND GASES ARE FLUIDS.

https://www.youtube.com/watch?v=ZjlBlUvqnPo
AIR, WATER, AND OIL ARE FLUIDS.  WHEN AN OBJECT MOVES THROUGH A FLUID, FLUID FRICTION OPPOSES THE MOTION.
When an object moves through a fluid drag is produced. 
[image: image9.png]Weight




DRAG IS THE AERODYNAMIC FORCE THAT OPPOSES AN AIRCRAFT'S MOTION THROUGH THE AIR OR A FLUID. 
DRAG IS GENERATED BY THE DIFFERENCE IN VELOCITY BETWEEN THE SOLID OBJECT AND THE FLUID. THERE MUST BE MOTION BETWEEN THE OBJECT AND THE FLUID. IF THERE IS NO MOTION, THERE IS NO DRAG.
Show this one 

https://www.youtube.com/watch?v=5AJVlt6o6Yc
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The faster the object moves through the fluid the greater the drag.
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Show this one

http://video.search.yahoo.com/video/play;_ylt=A2KLqIGKR6ZWo2oArHk0nIlQ;_ylu=X3oDMTBzY3V0a3Q1BHNlYwNzcgRzbGsDdmlkBHZ0aWQDBGdwb3MDMzY-?p=how+fast+do+objects+fall+on+earth&vid=176d0b3d7a2fdd5d13ec3e3bd7e9bf67&turl=http%3A%2F%2Ftse3.mm.bing.net%2Fth%3Fid%3DOVP.Vba458760c4e70fa0d87325c28c26ece8%26pid%3D15.1%26h%3D170%26w%3D300%26c%3D7%26rs%3D1&rurl=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DAV-qyDnZx0A&tit=Feather+and+Coin+in+a+Vacuum&c=35&h=170&w=300&l=129&sigr=11bbq6tn8&sigt=10ss8dr74&sigi=1313gb42f&age=1340302122&fr2=p%3As%2Cv%3Av&fr=yhs-iry-fullyhosted_003&hsimp=yhs-fullyhosted_003&hspart=iry&type=wny_dnldstr_15_15&tt=b
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https://www.youtube.com/watch?v=DLxYDoN634c
Show this one 

https://www.youtube.com/watch?v=f-FF7Qigd3U
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http://www.webmd.com/pain-management/video/knee-replacement
Awesome

http://edheads.org/resource/resmgr/activities/Hip_resurfacing/swf/index.htm
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THE FALLING OF A FEATHER IS OPPOSED BY AIR RESISTANCE.
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FLUID FRICTION OPPOSES MOTION LESS THAN SLIDING FRICTION.
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SUBSTANCES CALLED LUBRICANTS CHANGE SLIDING FRICTION TO FLUID FRICTION.  OIL, GREASE, AND WAX ARE EXAMPLES OF LUBRICANTS.

WITHOUT FRICTION YOU CANNOT HOLD A GLASS OR WALK.
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BALANCED FORCES

FORCES THAT ARE OPPOSITE IN DIRECTION AND EQUAL IN SIZE ARE CALLED BALANCED FORCES.
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WHEN FORCES ARE BALANCED, THERE IS NO CHANGE IN MOTION.
COMBINED FORCES THAT ARE BALANCED ALWAYS EQUAL ZERO.

BALANCED FORCES ACTING ON AN OBJECT WILL NOT CHANGE THE OBJECT’S MOTION.
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WHEN TWO EQUAL FORCES ACT IN OPPOSITE DIRECTION THEY CANCEL EACH OTHER OUT.  THERE IS NO MOTION.

UNBALANCED FORCES

UNBALANCED FORCES ACTING ON AN OBJECT WILL CHANGE THE OBJECT’S MOTION.
Show these

https://www.youtube.com/watch?v=8Q1tw_QWy-8
https://www.youtube.com/watch?v=8Q1tw_QWy-8
https://www.youtube.com/watch?v=z506qGc4RlQ
Show this one 

https://www.youtube.com/watch?v=_W3VbonFNcw
[image: image53.jpg]Action, Woman push
_on block

Reaction, Block push
Woman back

‘Statc Friction, between S
i Floot.




[image: image54.png]




[image: image25.jpg]



THE OVERALL FORCE ACTING ON AN OBJECT AFTER ALL THE FORCES ARE ADDED TOGETHER IS CALLED THE NET FORCE.
WHEN TWO FORCES ACT IN THE SAME DIRECTION ON AN OBJECT, THE NET FORCE IS THE SUM OF THE TWO INDIVIDUAL FORCES.  
THE OBJECT WILL MOVE IN THE OPPOSITE DIRECTION.
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Show this one 

http://www.youtube.com/watch?v=uwipEpNT6Qw
Show if time is available

http://www.youtube.com/watch?v=1rDg7S46ijM
Show this one if time is available

http://www.youtube.com/watch?v=8fz8v9vh5mE
WHEN FORCES ACT IN THE OPPOSITE DIRECTION ON AN OBJECT, THE NET FORCE IS THE DIFFERENCE BETWEEN THE TWO FORCES.  THE OBJECT MOVES IN THE DIRECTION OF THE GREATER FORCE.

WHICH CAUSES CHANGE IN MOTION, BALANCED OR UNBALANCED FORCES?
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Show this one 

https://www.youtube.com/watch?v=fo_pmp5rtzo
Show this one 
https://www.youtube.com/watch?v=08BFCZJDn9w
NEWTON’S FIRST LAW

SIR ISAAC NEWTON PUBLISHED HIS BOOK PRINCIPIA IN WHICH HE DESCRIBED THREE LAWS OF MOTION.

NEWTON’S FIRST LAW STATES: 
AN OBJECT AT REST REMAINS AT REST AND AN OBJECT IN MOTION REMAINS IN MOTION AT CONSTANT SPEED AND IN A STRAIGHT LINE UNLESS ACTED ON BY AN UNBALANCED FORCE.

AN OBJECT AT REST WILL NOT START MOVING UNTIL A PUSH OR PULL IS EXERTED ON IT.  
ALSO, AN OBJECT MOVING AT A CERTAIN VELOCITY WILL CONTINUE TO MOVE FOREVER AT THE SAME SPEED AND IN THE SAME DIRECTION UNLESS SOME UNBALANCE FORCE ACTS ON IT.

NEWTON’S FIRST LAW IS SOMETIMES CALLED THE LAW OF INERTIA.  
INERTIA IS THE TENDENCY OF ALL OBJECTS TO RESIST ANY CHANGE IN MOTION. 

SO AN OBJECT AT REST WILL REMAIN AT REST UNLESS SOMETHING MAKES IT MOVE.

AN OBJECT WITH A SMALL MASS HAS LESS INERTIA THAN AN OBJECT WITH A LARGE MASS.

 Show this one 
www.youtube.com/watch?v=qu_P4lbmV_I 
NEWTON’S SECOND LAW
https://video.search.yahoo.com/yhs/search?fr=yhs-adk-adk_sbnt&hsimp=yhs-adk_sbnt&hspart=adk&p=video+on+newtons+second+law+of+motion#id=5&vid=ff0b163dd73ee5c5481a9f974e99bd14&action=click
Like 
https://www.youtube.com/watch?v=IRuSxTjLlSU
https://www.youtube.com/watch?v=g550H4e5FCY
THE ACCELERATION OF AN OBJECT DEPENDS ON THE MASS OF THE OBJECT AND THE AMOUNT OF FORCE APPLIED. 
OR, 
THE LAW STATES: THE ACCELERATION OF AN OBJECT EQUALS THE NET FORCE DIVIDED BY THE MASS. 
THE ACCELERATION IS IN THE DIRECTION OF THE NET FORCE.

ACCELERATION (IN METERS/SECOND2) =

Net force (in Newtons)/mass (in Kilograms

Or 

A = Fnet/m
The SI derived unit for force is the Newton.
1 newton is equal to 0.22480894387096 pounds.
SPEED AND VELOCITY

SPEED IS THE RATE AT WHICH AN OBJECT MOVES.

SPEED IS THE DISTANCE TRAVELLED BY A MOVING OBJECT PER UNIT OF TIME.  

SPEED = DISTANCE / TIME
EX. 1.   A CAR TRAVELS 300 km IN 6 

 HOURS.  WHAT IS THE SPEED 

 OF THE CAR?

EX. 2.   WHAT IS THE SPEED OF A JET 

  PLANE THAT FLIES 7200 km IN 

  9 HOURS?

SPEED THAT DOES NOT CHANGE IS CALLED CONSTANT SPEED.

THE SPEED OF A MOVING OBJECT IS NOT ALWAYS CONSTANT.  

DIVIDING THE TOTAL DISTANCE BY THE TOTAL TIME GIVES THE AVERAGE SPEED.  

VELOCITY

VELOCITY IS THE SPEED OF AN OBJECT IN A PARTICULAR DIRECTION.  

VELOCITY CHANGES AS SPEED OR DIRECTION CHANGES.

AN OBJECT’S VELOCITY IS CONSTANT ONLY IF ITS SPEED AND DIRECTION DO NOT CHANGE.

CONSTANT VELOCITY IS ALWAYS ALONG A STRAIGHT LINE.

AN OBJECT’S VELOCITY WILL CHANGE IF EITHER ITS SPEED OR DIRECTION CHANGES.

https://www.youtube.com/watch?v=g550H4e5FCY
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IF A JET TRAVELING AT 455 km/s SOUTH SPEEDS UP TO 620 km/s, A CHANGE IN VELOCITY HAS OCCURRED. 
A CHANGE IN VELOCITY ALSO OCCURS IF THE JET CONTINUES TO TRAVEL AT THE SAME SPEED BUT CHANGES DIRECTION TO THE EAST.

ACCELERATION

ACCELERATION IS THE RATE AT WHICH VELOCITY CHANGES.

IT IS ALSO HOW FAST VELOCITY CHANGES.
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NEWTON’S SECOND LAW OF MOTION

NEWTON’S SECOND LAW ALSO STATES THAT THE NET FORCE ON AN OBJECT IS EQUAL TO THE PRODUCT OF ITS ACCELERATION AND ITS MASS.

THE RELATIONSHIP OF FORCE, MASS, AND ACCELERATION CAN BE WRITTEN AS AN EQUATION.

FORCE = MASS X ACCELERATION

· FORCE IS MEASURED IN KILOGRAMS X METERS PER SECOND (kg.m/s2)  

· MASS IS MEASURED IN KILOGRAMS (kg)
· ACCELERATION IS MEASURED IN METERS PER SECOND (m/s2)
THIS LONG UNIT (kg.m/s2) IS CALLED THE NEWTON. 

ONE NEWTON EQUALS THE FORCE REQUIRED TO ACCELERATE ONE KILOGRAM OF MASS AT 1 METER PER SECOND PER SECOND.

1N = 1kg X 1m/s2
ACCELERATION = FORCE

                                                                                                         ___________________

                                   MASS

EX 1.  A 52 kg WATER-SKIER IS BEING PULLED BY A SPEEDBOAT.  THE FORCE CAUSES HER TO ACCELERATE AT 2 m/s2.  CALCULATE THE NET FORCE THAT CAUSES THIS ACCELERATION.

EX. 2  WHAT IS THE NET FORCE NEEDED TO ACCELERATE A 25-kg CRATE OF BANANAS AT THE RATE OF 1.5 m/s2?

CALCULATING AVERAGE ACCELERATION

ACCELERATION REFERS TO INCREASING SPEED, DECREASING SPEED OR CHANGING DIRECTION
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Acceleration = Final velocity-starting velocity divided by time it takes to change velocity.
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EX. A ROLLER COASTER’S VELOCITY AT THE TOP OF A HILL IS 10 kg/h. TWO SECONDS LATER IT REACHES THE BOTTOM OF THE HILL WITH A VELOCITY OF 26 kg/h. WHAT IS THE ACCELERATION OF THE ROLLER COASTER?

ACC.= Final Velocity – Original Velocity

             _________________________________________________________________________________

                                  Time

ACC. = Vf – V0
                                          _________________

                  s

ACC. = 26 kg/h – 10 kg/h

                                          __________________________________________

                                                                         2 s

ACC. = 16 kg/h

                                            _______________

                   2 s

ACC. = 8 (kg/h)/s

TRY THIS

A CAR ADVERTISEMENT STATES THAT A CERTAIN CAR CAN ACCELERATE FROM REST TO 90 km/h IN 9 SECONDS.  WHAT IS THE CAR’S AVERAGE ACCELERATION?

A DECREASE IN VELOCITY IS CALLED DECELERATION.

DECELERATION IS SOMETIMES CALLED NEGATIVE ACCELERATION. 

BALANCED FORCES

FORCES THAT ARE OPPOSITE IN DIRECTION AND EQUAL IN SIZE ARE CALLED BALANCED FORCES.
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WHEN FORCES ARE BALANCED, THERE IS NO CHANGE IN MOTION.
COMBINED FORCES THAT ARE BALANCED ALWAYS EQUAL ZERO.

BALANCED FORCES ACTING ON AN OBJECT WILL NOT CHANGE THE OBJECT’S MOTION.
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WHEN TWO EQUAL FORCES ACT IN OPPOSITE DIRECTION THEY CANCEL EACH OTHER OUT.  THERE IS NO MOTION.

UNBALANCED FORCES

UNBALANCED FORCES ACTING ON AN OBJECT WILL CHANGE THE OBJECT’S MOTION.
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THE OVERALL FORCE ACTING ON AN OBJECT AFTER ALL THE FORCES ARE ADDED TOGETHER IS CALLED THE NET FORCE.
WHEN TWO FORCES ACT IN THE SAME DIRECTION ON AN OBJECT, THE NET FORCE IS THE SUM OF THE TWO INDIVIDUAL FORCES.  
THE OBJECT WILL MOVE IN THE OPPOSITE DIRECTION.

https://www.youtube.com/watch?v=hRjA6VNh4D4
NEWTON’S THIRD LAW

NEWTON’S THIRD LAW STATES: 
WHENEVER ONE OBJECT EXERTS A FORCE ON A SECOND OBJECT, THE SECOND OBJECT EXERTS AN EQUAL AND OPPOSITE FORCE ON THE FIRST.

https://www.youtube.com/watch?v=hRjA6VNh4D4
https://www.youtube.com/watch?v=99Hawrr__iA
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ALL FORCES ACT IN PAIRS.  IF A FORCE IS EXERTED, ANOTHER FORCE OCCURS THAT IS EQUAL IN SIZE AND OPPOSITE IN DIRECTION

WHEN YOU SIT ON A CHAIR YOUR WEIGHT PUSHES DOWN ON THE CHAIR. THIS IS CALLED THE ACTION FORCE. THE REACTION FORCE IS THE FORCE EXERTED BY THE CHAIR THAT PUSHES UP ON YOUR BODY AND IS EQUAL TO YOUR WEIGHT.
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THE SPACE SHUTTLE’S THRUSTERS PUSH THE EXHAUST GASES DOWNWARD AS THE GASES PUSH THE SHUTTLE UPWARD WITH AN EQUAL FORCE.

https://www.youtube.com/watch?v=wX8-Vmys-Fk
https://www.youtube.com/watch?v=MhISvjoc6Gk
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How much did the Space Shuttle weigh?

The Space Shuttle weighed 165,000 pounds empty. Its external tank weighed 78,100 pounds empty and its two solid rocket boosters weighed 185,000 pounds empty each. Each solid rocket booster held 1.1 million pounds of fuel. The external tank held 143,000 gallons of liquid oxygen (1,359,000 pounds) and 383,000 gallons of liquid hydrogen (226,000 pounds). The fuel weighed almost 20 times more than the Shuttle. At launch, the Shuttle, external tank, solid rocket boosters and all the fuel combined had a total weight of 4.4 million pounds. The Shuttle could also carry a 65,000 payload.
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PROBLEM SET

Acceleration

1.  How far would you travel at 80 km / hr for 5 hours?

2. How long would it take to go 250 miles at a speed of 50 miles / hour?

3. What is your speed if you went 300 miles in 5 hours?

4. What is the speed of a bicycle that travels 3000-km in 250 hrs? 

5.  What is the speed of a runner who completes a 44-km marathon in 

     150 minutes?

     6.  What is the speed of a boat that travels 56 km in 4 hours? 

7. You drive 150 miles in 3 hours before stopping for 30 minutes for   lunch and gas.  After lunch you travel 100 miles in an hour and a half. What was your average speed for the trip?

8.  An airplane travels 600 miles in 2.5 hours. What is the speed of the 

     plane?

9.  A swimmer takes 25 s to swim 90 m. What is his or her average 

     speed?

   10.  Elizabeth walks at 0.6 m/s for 60 s. How far does she go?
   11.

2. Based on the above information, calculate the average speed for each mouse trap car. Which

mouse trap car traveled the fastest? The slowest?

3. Overall, which mouse trap car had the best “racing style”? What could you determine about

the cars, based on their speed, distance and time?
     6. If your speed was 30 miles/hr and you speed up to 50 miles/hr in 20 seconds,   what was your acceleration?

   7. If you go from 40 miles/hr to 10   

       miles/hr in 5 seconds, what is your 

 acceleration?  

A baby carriage starts rolling down a hill. Its initial speed is 2 m/s. By the time the carriage passes the police car, 20 seconds later, its speed is 30 m/s. What was the carriage's acceleration? [image: image50.wmf]

1.4 m/s/s

 
Kizzie is swimming down a river at a speed of 5 meters/second. The river is flowing at a speed of 3 meters/second. What is Kizzie's velocity? [image: image51.wmf]

8 m/s downstream

 
INERTIA
INERTIA MAKES AN OBJECT THAT IS NOT MOVING STAY MOTIONLESS UNTIL SOME OUTSIDE FORCE PUTS IT INTO MOTION.  

INERTIA MAKES A MOVING OBJECT KEEPS MOVING UNTIL SOME OUTSIDE FORCE STOPS IT. 

THE AMOUNT OF INERTIA REQUIRED TO EITHER MOVE OR STOP AN OBJECT DEPENDS ON THE OBJECT’S MASS. THE GREATER THE MASS, THE GREATER THE INERTIA
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THE LAW OF INERTIA STATES THAT IT IS THE TENDENCY OF AN OBJECT TO RESIST A CHANGE IN MOTION. 
ACCORDING TO NEWTON'S WORDS, AN OBJECT WILL STAY AT REST OR STAY IN MOTION UNLESS ACTED ON BY A NET EXTERNAL FORCE, WHETHER IT RESULTS FROM GRAVITY, FRICTION, CONTACT, OR SOME OTHER SOURCE.
Quiz

https://www.thatquiz.org/tq/previewtest?C/V/L/W/57871352400093
https://www.thatquiz.org/tq/previewtest?X/E/E/F/61361392314974
LAB

https://www.youtube.com/watch?v=6mNs_TcUyHc
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